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September 17, 2019 
Dennis D. LaMoreaux 
General Manager 
Palmdale Water District 
2029 East Avenue Q 
Palmdale, CA 93550 

Subject: Water Rate Analysis, Water Rate Structure Modifications, Multi-Year Water Rate Plan and 

Proposition 218 Process Public Outreach Support Report 

Dear Mr. LaMoreaux, 

Robert D. Niehaus, Inc. (RDN) is pleased to provide this Financial Planning, Revenue Requirements, Cost of 

Service, and Rate Setting Analysis Report (Report) to the Palmdale Water District (PWD or District). This rate 

study includes a financial plan to determine the revenue requirements for the next five years and 

comprehensive review of the DistrictΩǎ ŎǳǊǊŜƴǘ ǊŀǘŜǎ ōŀsed on cost of service principles. This Report outlines the 

approach, methodology, findings and recommendations of the study. The Report also includes an extensive 

customer billing impact study, rate comparison analysis, and drought surcharge setting analysis. Each of the 

components of this study have enhanced the accuracy and equitability of the rates we propose. 

The proposed ǊŀǘŜǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ǳǘƛƭƛȊƛƴƎ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ŎǳǎǘƻƳŜǊ ǳǎŀƎŜ ŘŀǘŀΣ ōƛƭƭƛƴƎ ǊŜŎƻǊŘǎΣ ŀŎŎƻǳƴǘƛƴƎΣ 

operating and management records, capital plan, and policies. Based on the District provided data, key 

assumptions were made for the study using appropriate resources and our econometric and finance expertise. 

We are confident that the rates proposed in this Report are cost-based and equitable and are fully compliant 

with Proposition (Prop) 218 and other legal requirements. 

It has been an absolute pleasure and honor to work with your District. We thank you, Mr. Michael Williams, Mr. 

Adam LY, Ms. Judy Shay, and other District Staff and the Board of Directors for the support provided during this 

study. 

 

Respectfully submitted, 

 

      

Robert D. Niehaus, Ph.D.     Ichiko Kido, MBA 

Managing Director/Principal Economist    Program Manager/Sr. Financial Analyst 
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EXECUTIVE SUMMARY 
 

District Overview  

Palmdale Water District (District; PWD) is in the southern Antelope Valley in Los Angeles County and includes the 

central and southern portions of the City of Palmdale, as well as adjacent unincorporated areas of the County. The 

District was established in 1918 as the Palmdale Irrigation District to supply irrigation water to approximately 

4,500 acres of agricultural customers. As the population grew in the Antelope Valley, the District experienced 

ƛƴŎǊŜŀǎŜŘ ŘŜƳŀƴŘ ŦƻǊ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊΣ Ƴƻǎǘ ƴƻǘŀōƭȅ ƛƴ ǘƘŜ мфрлΩǎ ǿƛǘƘ ǘƘŜ ŀŎǘƛǾŀǘƛƻƴ ƻŦ !ƛǊ CƻǊŎŜ tƭŀƴǘ пн ŀƴŘ 

increased use of Edwards Air Force Base. Today, the District serves approximately 115,000 people through 27,600 

connections in a service area of approximately 187 square miles, supplying water to residential, irrigation, and 

commercial customers. Figure ES 1 shows t²5Ωǎ ŎǳǊǊŜƴǘ ǎŜǊǾƛŎŜ ŀǊŜŀΦ 

Figure ES 1. Palmdale Water District Service Area 

 

PWD maintains over 400 miles of pipeline, multiple well sites, booster pumping stations, and water storage tanks, 

which combined ƘŀǾŜ ƻǾŜǊ рл Ƴƛƭƭƛƻƴ Ǝŀƭƭƻƴǎ ƻŦ ŎŀǇŀŎƛǘȅΦ ¢ƘŜ 5ƛǎǘǊƛŎǘΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅ Ŏƻƴǎƛǎǘǎ ƻŦ сл percent surface 

water and 40 percent groundwater. Local surface water is stored in the Littlerock Reservoir (3,500-acre feet 

capacity). PWDΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǎǳǇǇƭȅ includes an annual entitlement of 21,300-acre feet of water from the State 

Water Project (SWP), which is funded by property taxes and separate transportation costs. Surface water is stored 

at Lake Palmdale (4,100-acre feet capacity) and treated at the 35-mgd Leslie O. Carter Water Treatment Plant. 

¢ƘŜ 5ƛǎǘǊƛŎǘΩǎ ǎŜǊǾƛŎŜ ŀǊŜŀ ǎƭƻǇŜǎ ǳǇǿŀǊŘ ŦǊƻƳ нΣслл ŦŜŜǘ ǘƻ оΣулл ŦŜŜǘ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭ ǘƻǿŀǊŘ ǘƘŜ {ŀƴ DŀōǊƛŜƭ 

Mountains and is divided into seven elevation zones. 
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The District first implemented a water budget rate structure in 2009 to promote efficient water use. Under this 

rate structure, each customer receives a monthly water budget based on various parameters such as the number 

ƻŦ ǇŜƻǇƭŜ ƛƴ ǘƘŜ ƘƻƳŜΣ ǘƘŜ ǇǊƻǇŜǊǘȅΩǎ ƛǊǊƛƎŀōƭŜ ŀŎǊŜŀƎŜΣ ŀƴŘ ǘƘŜ ǿŜŀǘƘŜǊΦ ¢ƘŜ 5ƛǎǘǊict offers a variance program 

for customers to adjust their allocation, if necessary. 

In April 2019, Palmdale Water District (PWD) retained Robert D. Niehaus, Inc. (RDN) to develop a comprehensive 

water rate study, which includes financial planning, revenue requirements, cost of service, and rate-setting 

analyses (Study).  The overall goal of this Study is to develop a financial plan to identify necessary revenues to 

ƳŜŜǘ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ŦƛƴŀƴŎƛŀƭ ƴŜŜŘǎ ŀƴŘ ŘŜǎƛƎƴ ǊŀǘŜǎ ǿƘƛŎƘ ǊŜŎƻǾŜǊ ǘƘŜ Ŏƻǎǘǎ ŦǊƻƳ ǊŀǘŜǇŀȅŜǊs commensurate with 

their service requirements. RDN amendŜŘ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ŎǳǊǊŜƴǘ rates to further improve equity, promote 

efficiency and conservation, and ensure compliance with Proposition 218 (Prop 218) requirements and other legal 

mandates. 

Key Assumptions  

For this rate study, a test year was selected for which costs are to be analyzed and rates to be established. The 

study period is set to include the test year plus four subsequent years, creating a five-year study period. CY 2020 

was chosen to be the test year for the PWD rate study, thus the study period was defined as CY 2020 through CY 

2024. ¢ƘŜ 5ƛǎǘǊƛŎǘΩǎ ŦƛǎŎŀƭ ȅŜŀǊ ǎǘŀǊǘǎ ƻƴ WŀƴǳŀǊȅ м ŀƴŘ ŜƴŘǎ ƻƴ 5ŜŎŜƳōŜǊ омΦ  

All the analyses performed for this Study were based on an assumption of customer account growth (described in 

detail in the Demand Projections section). RDN projects a slight increase (0.1%) in Single Family Residential (SFR) 

customers, and a 0.2% increase in Multi-Family Residential (MFR) customers annually. Approximately 93% of the 

DistrictΩǎ customers are SFR customers. Figure ES 2 displays the account growth for residential customers. The 

Ŏƻǳƴǘ ŦƻǊ /¸ нлму ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ŎǳǎǘƻƳŜǊǎΩ ōƛƭƭƛƴƎ ǊŜŎƻǊŘǎΣ ŀƴŘ ǘƘŜ ƴǳƳōŜǊǎ ƻŦ ŀŎŎƻǳƴǘǎ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎƛȄ 

years including CY 2019 (Current Year) plus CY 2020 ς CY 2024 (study period) were projected based on the 

historical data and input from the District. 
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Figure ES 2. Residential Customers Account Growth, CY 2018 - 2024 

 

RDN subcategorized commercial customers into three different groups, which include Industrial, Institutional, and 

Commercial, in order to project their account growth and future consumption more accurately.  

Commercial and Irrigation accounts are expected to decrease slightly by one or two accounts a year, and Industrial 

and Institutional customers are projected to remain the same throughout the study period. Forecasted account 

growth for non-residential customers is displayed in Figure ES 3. 
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Figure ES 3. Non-Residential Customers Account Growth, CY 2018 - 2024 

 

The current number of SFR customers based on the count of Location IDs is 24,914. This number is projected to 

increase by 21 annually resulting in a total of 25,014 by the end of CY 2024. The total number of all customers 

from all customer classes is projected to be 26,857 by the end of the study period, increasing by 80 accounts when 

compared to the current total of 26,777 customers.  

This study also makes an assumption in the projected escalation of revenues and expenses associated with both 

operations and maintenance (O&M) and capital improvement project (CIP) expenditures. Escalation factors were 

calculated for eight independent variables using historical Consumer Price Index (CPI) data from Los Angeles-

Riverside-Orange counties, CA, between 2000 and the most current calendar year, and projections by the 

California Department of Transportation (CADOT) and the California Department of Finance (CADOF). Projected 

construction costs were determined using data from the California Department of General Services Construction 

Cost Index (CDGS CCI). Additionally, property tax increases were charted using audited financial statements 

published by the County of Los Angeles. All escalation factors were developed by calculating an average growth 

rate and projecting that rate into future years. Due to local contingencies, the cost of water inflation rate is 

expected to rise at the highest rate, 7.3% per year. The employee expenses inflation rate, which includes salaries, 

insurance, and payroll taxes, is only expected to rise 2.6% per year during the study period. Non-recurring expense 

(one-time expense) and some contracted service expenses are not escalated based on District input. Table ES 1 

and Table ES 2 display escalation factors estimated for PWD for the study period. 
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Table ES 1. Revenue Escalation Factors Estimated for PWD, CY 2019 - CY 2024 

 

Table ES 2. Expense Escalation Factors Estimated for PWD, CY 2019 ς CY 2024 

 

This study calculates equivalent meter counts using the American Water Works Association (AWWA) standards 

shown in Table ES 3. The majority of District customers have ¾-inch meters, thus ratios established based on the 

¾-inch meter as 1.00 unit were used for this study. These ratios were used when the service requirements of 

system capacity for each meter size was measured. 

Table ES 3. AWWA Equivalent Meter Ratios 
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Financial Plan  

Aggregate water consumption was calculated by multiplying the constant per-account water usage with the 

number of accounts each year. The 5ƛǎǘǊƛŎǘΩǎ ǿŀǘŜǊ ŘŜƳŀƴŘ final forecasts for the study period are displayed in 

Figure ES 4. 

Figure ES 4. Annual Demand Projections for CY 2018 ς CY 2024 

 

Revenues 

Based on the account growth and water demand projections, RDN forecasted rate revenues for the current year 

and the study period using current rates, which totaled approximately $23.0 to $23.1 million annually. Other 

operating revenues and non-operating revenue are estimated to provide supplemental revenue of $4.1 to $4.3 

million a year. Thus, the DistriŎǘΩǎ ǘƻǘŀƭ ǊŜǾŜƴǳŜs for the study period are estimated to be approximately $27.2 to 

$27.3 million annually. Table ES 4 shows projected revenue flow for the current year (CY 2019) plus the study 

period (CY 2020 ς CY 2024). 

Table ES 4. Revenue Forecast for CY 2019 ς CY 2024  

 

Operating and Maintenance (O&M) Expense  

Table ES 5 displays the total O&M expense and annual percentage increase of overall cost for the current year (CY 

2019) plus the study period (CY 2020 ς CY 2024). 
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Table ES 5. Projected Operating and Maintenance Expense and Percentage Increase for CY 2019 ς CY 2024 

 

Capital Improvement Expense  

The District plans to execute a total of $30.0 million Capital Improvement Projects (CIPs) throughout the study 

period, CY 2020 - CY 2024. Some of the major projects include the recharge project design, well and booster 

rehabilitation, sedimentation basin cleaning, and Stanridge water main replacement, among others. The District 

plans to pay for the CIPs using cash revenue generated from customersΩ rates (PAYGO) as well as proceeds from 

a 2021 Revenue Bond for the amount of $20.0 million. Table ES 6 displays t²5Ωǎ ǎŎƘŜŘǳƭŜŘ /Ltǎ ōȅ ǘȅǇŜ for the 

study period. 

Table ES 6. Scheduled Capital Improvement Projects for CY 2020 ς CY 2024 

 

Debt Service 

¢ƘŜ 5ƛǎǘǊƛŎǘΩǎ ŎǳǊǊŜƴǘ ŘŜōǘ ǎŜǊǾƛŎe obligations are listed below in bullet points. The payments shown below (Table 

ES 7) include interest and principal payments for the study period. 

¶ 2012 Private Placement (annual payment of $1.4 million) 

¶ 2013A Series Water Revenue Bonds (annual payment of $2.3 million until CY 2024, which increase to 

$3.9 million thereafter)  

¶ 2018A Series Water Revenue Bond (annual payment of $0.6 million until CY 2021, which increase to $0.8 

million thereafter) 

¶ Capital Leases Payable ς 2017 ($0.2 million until CY 2021, which decrease to $90,000 in CY 2022 and is 

the final payment for this loan) 

PWD plans to issue another bond in CY 2021 to mitigate rate impacts on its customers. The 2021 Revenue Bonds 

ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǘƻǘŀƭ ŘŜōǘ ǎŜǊǾƛŎŜ ƻōƭƛƎŀǘƛƻƴ ōȅ ϷмΦн Ƴƛƭƭƛon annually beginning in CY 2022. 
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Table ES 7. Debt Service Payments for CY 2019 ς CY 2024 

 

Reserves 

Prudent fiscal management requires that the District maintain reserve balances to meet working capital 

requirements, meet unexpected increases in costs, and provide for emergencies. Currently, the District maintains 

two types of reserve funds: legally restricted funds and Board-designated funds. The detailed description and 

purpose of each reserve fund can bŜ ŦƻǳƴŘ ƛƴ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǊŜǎŜǊǾŜ ǇƻƭƛŎȅ wŜǎƻƭǳǘƛƻƴ bƻΣ му-10 (APPENDIX). The 

legally restricted funds include the Capital Improvement Fund, Bond Proceed Fund, Debt Service Reserve Fund, 

and Rate Stabilization Fund. The Board-designated funds include Dam Self Insurance, O&M Operating Reserve, 

O&M Emergency Reserve, and Unrestricted Reserves. The target total reserve for the Board-designated funds is 

set at $16.2 million. The District estimates a reserve balance at the end of CY 2019 to be $11.6 million ($11.1 

million in the Board-designated funds, and $0.5 million in the restricted funds). RDN recommends annual cash 

ŎƻƴǘǊƛōǳǘƛƻƴǎ ƻŦ ϷмллΣллл ǘƻ ǘƘŜ wŀǘŜ {ǘŀōƛƭƛȊŀǘƛƻƴ CǳƴŘΣ ŀƴŘ ϷурлΣллл ǘƻ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ hϧa 9ƳŜǊƎŜƴŎȅ wŜǎŜǊǾŜ 

to reach the target reserve level of $16.2 million by the end of the study period. 

Financial Outlook  without Rate Adjustments  

.ŀǎŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘŜŘ ǘƻǘŀƭ ǊŜǾŜƴǳŜ ŀƴŘ ƴŜŎŜǎǎŀǊȅ Ŏƻǎǘǎ ǘƻ ōŜ ŎƻǾŜǊŜŘ ŦƻǊ ǘƘŜ ǎǘǳŘȅ ǇŜǊƛƻŘΣ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ŎŀǎƘ 

reserves will be completely spent during CY 2021 if no rate adjustments are made. By the end of the study period, 

the revenue shortfall will accumulate to $34.8 million, which represents a 44.4% cumulative deficit. Figure ES 5 

shows the change in the District cash balance if no actions are taken for the study period. 
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Figure ES 5. Cash Balance without Rate Adjustments for CY 2020 ς CY 2024 
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Recommended Rate Adjustments  

RDN recommends the District adjust rates by 8.1% upward annually in order to eliminate the cumulative deficit 

and meet the reserve target by the end of the study period, CY 2024. 

Table ES 8. Recommended Rate Adjustments, CY 2020 ς CY 2024 

 

Revenue Requirements  

Table ES 9 ŘƛǎǇƭŀȅǎ t²5Ωǎ ǊŜǾŜƴǳŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ /¸ нлнл ς CY 2024. The total expense of each year is offset 

by other operating revenues and non-operating revenues to compute a pure portion of revenue requirements 

ǿƘƛŎƘ ƴŜŜŘ ǘƻ ōŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ŎǳǎǘƻƳŜǊǎΩ ǿŀǘŜǊ ǊŀǘŜǎΦ hǘƘŜǊ ƻōƭƛƎŀǘƛƻƴǎ ƛƴŎƭǳŘŜ /Lt ŜȄǇŜƴǎŜΣ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ 

reserves ($950,000), and other miscellaneous expenses amounting to $0.5 million. Under the recommended 

financial plan, revenue requirements are computed based on an annual rate adjustment of 8.1%. The negative 

net balance indicates that cash reserves are used to supplement the shortfall for the year (CY 2020 and CY 2024), 

and a positive net balance (CY 2021 ς CY 2023) indicates that the amount is contributed to the cash reserves in 

addition to the annual cash contribution scheduled to be put aside for the reserves. 
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Table ES 9. Revenue Requirements for CY 2020 ς CY 2024 

 

Rate Design 

This study evaluated the current rates and financial condition of PWD and determined necessary rate adjustments 

for the study period, CY 2020 - 2024. RND, in consultation with District staff, performed multi-level analysis to find 

ǘƘŜ Ƴƻǎǘ ŜŦŦŜŎǘƛǾŜ ŀƴŘ ŜǉǳƛǘŀōƭŜ ǿŀȅ ǘƻ ǊŜŎƻǾŜǊ ƴŜŎŜǎǎŀǊȅ ǊŜǾŜƴǳŜǎ ŦǊƻƳ ŎǳǎǘƻƳŜǊǎΩ ǊŀǘŜǎΦ RDN proposes seven 

adjustments to PWDΩǎ water rate structure and water budget allocation methodologies. 

RDN recommends that PWD: 

¶ Adjust rates by 8.1% upward per year for each year throughout the study period to recover necessary 

revenues to sustain the system, 

¶ reduce the amount of water allocated as essential water from 66 Gallons per Capita per Day (GCPD) to 

55 GCPD to align with the new State legislation, 

¶ allocate a water budget to MFR customers using the same methodology as SFR customers to create 

consistency among residential customers, 

¶ remove the sixth usage tier from the rate structure and retain only five tiers to establish clear 

connections between the costs and the pricing of tiered rates, 

¶ base residential customer Tier 2 allocations on actual irrigable area as defined by parcel data provided 

by Eagle Aerial (EA), rather than basing an arbitrary percentage (50%) of the total parcel size, 

¶ create an Exempt Irrigation customer class for which the Landscape Factor (LF) is set at 1.0 to reflect 

their specific water needs, and 

¶ establish drought surcharges based on actual customer usage reductions (drought factors applied to 

individual customers) rather than applying reductions to the aggregate tiered water demand. 

All of the proposed changes are summarized in Table ES 10. 
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Table ES 10. Rate Study Summary of Recommended Changes 

 

Recommended Rates 

Under the proposed plan, rates will be adjusted upward by 8.1% annually. The current and proposed fixed charges 

and commodity rates are shown in Table ES 11 and Table ES 12 respectively.  

Table ES 11. Current and Proposed Fixed Charges 

 

Table ES 12. Current and Proposed Volumetric Charges 
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Table ES 13 shows the proposed drought surcharges for the different stages of drought conditions during the 

study period. 

Table ES 13. Proposed Drought Surcharges 

 

It is integral to the District to maintain the current high quality of service to its customers as well as cementing the 

future stability of the system. To that end, the District is interested in maintaining a reserve balance, which ensures 

that there is funding in the case of any disaster and any day-to-day operation of the system and repairs and 

replacements of aging infrastructure emergency needs. The proposals outlined in this report will allow the District 

to accomplish both goals without undue impact on ratepayers. Figure ES 6 shows the reserve balance through the 

ǎǘǳŘȅ ǇŜǊƛƻŘ ǳƴŘŜǊ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊŀǘŜ ǇƭŀƴΦ .ȅ ŀŘƻǇǘƛƴƎ w5bΩǎ ǇƭŀƴΣ ǘƘŜ 5ƛǎǘǊƛŎǘ ǿƛƭƭ ǊŜŀŎƘ ƛǘǎ ǘŀǊƎŜǘ ŎŀǎƘ balance 

by the end of CY 2023 and maintain the target level for the remaining study period. 

Figure ES 6. Changes in Reserve Balance under Proposed Rates 
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1. INTRODUCTION 
 

Purpose of Study 

The District last adopted rate changes in 2014, updating a 2009 water budget rate structure that established a 

ƭŜǾŜƭ ƻŦ άŜŦŦƛŎƛŜƴǘ ǳǎŜέ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ŎǳǎǘƻƳŜǊǎ ŘŜŦƛƴŜŘ ōȅ ŜŀŎƘ ŎǳǎǘƻƳŜǊΩǎ Ŏlass. Since the 2014 rates were 

established, costs have escalated, long-term water supply source stability issues have continued, and new State 

efficiency regulations have multiplied. RDN collaborated with PWD to evaluate ǘƘŜ ǳǘƛƭƛǘȅΩǎ sustainability given the 

5ƛǎǘǊƛŎǘΩǎ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ŦƛƴŀƴŎƛŀƭ ŎƻƴŘƛǘƛƻƴǎΦ 

The objectives of the Study include: 

1. Project water demands by customer class for the study period based on the historical data and the 

5ƛǎǘǊƛŎǘΩǎ ƛƴǇǳǘΦ 

2. Develop financial plans to ensure financial sufficiency to fund day-to-day operations and maintenance, 

capital improvement and capital replacement projects, and debt service obligations, while building 

ƘŜŀƭǘƘȅ ǊŜǎŜǊǾŜǎ ǳǇ ǘƻ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǘŀǊƎŜǘ ƭŜǾŜƭΣ 

3. Conduct a Cost of Service (COS) analysis to find the most optimal way to equitably allocate the costs of 

providing service to customers in accordance with Prop 218, 

4. Design rates based on the results of COS analysis by establishing a strong nexus between costs and pricing 

of rates, 

5. Perform a bill impact study to minimize impacts on customers while ensuring sufficient revenue recovery, 

6. Conduct a water rate comparison study to find where the District positions itself in terms of the rates 

when compared to neighboring agencies, and 

7. Develop an administrative record, which effectively summarizes the findings of the Study.  

Legal Framework  

The primary goal of this ǎǘǳŘȅ ƛǎ ǘƻ ƘŜƭǇ t²5 ŜǎǘŀōƭƛǎƘ ŀ ǊŀǘŜ ǎǘǊǳŎǘǳǊŜ ǘƘŀǘ ŀŎƘƛŜǾŜǎ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ƻōƧŜŎǘƛǾŜǎ ƻŦ 

revenue stability, equitable cost recovery, and ratepayer affordability. This section of the report describes the 

legal framework that was considered in the development of the rates to ensure that the calculated cost of service 

rates provide a fair and equitable allocation of costs to the different customer classes.  

Article XIII C (Proposition 26), Article XIII D, Section 6 (Proposition 218) and Article X, Section 2 of the California 

Constitution govern the principles applicable to this rate study. This rate study also relies on AB 2882, which 

ƎƻǾŜǊƴǎ !ƭƭƻŎŀǘƛƻƴπ.ŀǎŜŘ /ƻƴǎŜǊǾŀǘƛƻƴ ²ŀǘŜǊ tǊƛŎƛƴƎ όŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά²ŀǘŜǊ .ǳŘƎŜǘ wŀǘŜ {ǘǊǳŎǘǳǊŜέύΦ 

Additionally, this rate study addresses statutes laid out in bills AB-1668 and SB-606 concerning water-use 

efficiency at the District level. 

California Constitution ΅Article XIII C  (Proposition 26)  

The application of Proposition 26 in the structuring of water rates is presently undetermined. The San Juan 

decision briefly touched upon one aspect of the Article XIII C provisions enacted by Proposition 26, finding that 
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tiered water charges would not appropriately be characterized as penalties. Other aspects of the application of 

Proposition 26 to tiered rate structures may be addressed in future judicial decisions and legislative enactments. 

The voters in the State approved Proposition 26 on November 2, 2010. Proposition 26 amended Article XIII C of 

the State Constitution to exǇŀƴŘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǘŀȄέ ǘƻ ƛƴŎƭǳŘŜ άŀƴȅ ƭŜǾȅΣ ŎƘŀǊƎŜΣ ƻǊ ŜȄŀŎǘƛƻƴ ƻŦ ŀƴȅ ƪƛƴŘ 

ƛƳǇƻǎŜŘ ōȅ ŀ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘέ ǿƛǘƘ ƭƛǎǘŜŘ ŜȄŎŜǇǘƛƻƴǎΦ .ȅ ƳŜŀƴǎ ƻŦ ǘƘŜǎŜ ŜȄŎŜǇǘƛƻƴǎΣ !ǊǘƛŎƭŜ ·LLL / ŎƭŀǎǎƛŦƛŜǎ 

several types of charges, in addition to property-related charges, that are not taxes, such as charges for specific 

services or benefits, regulatory charges and penalties. 

!ǊǘƛŎƭŜ ·LLL /Ωǎ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǘŀȄέ ƭƛǎǘǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜȄŎŜǇǘƛƻƴǎΥ όмύ ŀ ŎƘŀǊƎŜ ƛƳǇƻǎŜŘ ŦƻǊ ŀ ǎǇŜŎƛŦƛŎ ōŜƴŜŦƛǘ ŎƻƴŦŜǊǊŜŘ 

or privilege granted directly to the payer that is not provided to those not charged, and which does not exceed 

the reasonable costs to the local government of conferring the benefit or granting the privilege; (2) a charge 

imposed for a specific government service or product provided directly to the payer that is not provided to those 

not charged, and which does not exceed the reasonable costs to the local government of providing the service or 

product; (3) a charge imposed for the reasonable regulatory costs to a local government for issuing licenses and 

permits, performing investigations, inspections, and audits, enforcing agricultural marketing orders, and the 

administrative enforcement and adjudication thereof; (4) a charge imposed for entrance to or use of local 

government property, or the purchase, rental, or lease of local government property; (5) a fine, penalty, or other 

monetary charge imposed by the judicial branch of government or a local government, as a result of a violation of 

law; (6) a charge imposed as a condition of property development; and (7) assessments and property-related fees 

imposed in accordance with the provisions of Article XIII D. 

Proposition 26 also provides that the local government bears the burden of proving by a preponderance of the 

evidence that a levy, charge, or other exaction is not a tax, that the amount is no more than necessary to cover 

the reasonable costs of the governmental activity, and that the manner in which those costs are allocated to a 

payer bear a fair or reasonable relationship to the payeǊΩǎ ōǳǊŘŜƴǎ ƻƴΣ ƻǊ ōŜƴŜŦƛǘǎ ǊŜŎŜƛǾŜŘ ŦǊƻƳΣ ǘƘŜ 

governmental activity. Like the proportionality requirements of Article XIII D, assessment of rates under these 

requirements, if applicable, would be supported by the cost of service approach. 

California Constitution ΅Article X III  D, Section 6 (Proposition 218)   

Lƴ bƻǾŜƳōŜǊ мффсΣ /ŀƭƛŦƻǊƴƛŀ ǾƻǘŜǊǎ ǇŀǎǎŜŘ tǊƻǇƻǎƛǘƛƻƴ нмуΣ ǘƘŜ άwƛƎƘǘ ǘƻ ±ƻǘŜ ƻƴ ¢ŀȄŜǎ !Ŏǘ.έ ¢Ƙƛǎ Ŏƻƴǎǘƛǘǳǘƛƻƴŀƭ 

amendment protects taxpayers by limiting the methods by which local governments can create or increase taxes, 

fees and charges without taxpayer consent. Between 2002 and 2017, California courts have ruled that fees 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇǊƻǾƛŘƛƴƎ ǿŀǘŜǊ ǎŜǊǾƛŎŜǎ ŀǊŜ άǇǊƻǇŜǊǘȅ-ǊŜƭŀǘŜŘέ ŀƴŘ ǘƘǳǎ ǳƴŘŜǊ ǘƘŜ ƧǳǊƛǎŘƛŎǘƛƻƴ ƻŦ tǊƻǇ нмуΦ ¢ƘŜ 

principal requirements for fairness of the fees, as they relate to public water service, are as follows:  

1. Revenues derived from the fee or charge shall not exceed the funds required to provide the property 

related service. 

2. Revenues derived by the fee or charge shall not be used for any other purpose other than that for which 

the charge was imposed. 

3. The amount of the fee or charge imposed upon any parcel shall not exceed the proportional cost of 

service attributable to the parcel. 

4. Reliance by an agency on any parceƭ ƳŀǇΣ ƛƴŎƭǳŘƛƴƎΣ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻΣ ŀƴ ŀǎǎŜǎǎƻǊΩǎ ǇŀǊŎŜƭ ƳŀǇΣ Ƴŀȅ ōŜ 

considered a significant factor in determining whether a fee or charge is imposed as an incident of 

property ownership for purposes of this article.  
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The rates developed in this Report use a methodology to establish an equitable system of charges that recover 

the cost of providing service and fairly apportion costs to each customer as required by Proposition 218.  

California Constitution ΅Article X, Section 2 

Article X, Section 2 of the California Constitution (established in 1976) provides as follows:  

άLǘ ƛǎ ƘŜǊŜōȅ ŘŜŎƭŀǊŜŘ ǘƘŀǘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ǇǊŜǾŀƛƭƛƴƎ ƛƴ ǘƘƛǎ {ǘŀǘŜ ǘƘŜ ƎŜƴŜǊŀƭ ǿŜƭŦŀǊŜ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ǘƘŜ 

water resources of the State be put to beneficial use to the fullest extent of which they are capable, and that the 

waste or unreasonable use or unreasonable method of use of water be prevented, and that the conservation of 

such waters is to be exercised with a view to the reasonable and beneficial use thereof in the interest of the 

ǇŜƻǇƭŜ ŀƴŘ ŦƻǊ ǘƘŜ ǇǳōƭƛŎ ǿŜƭŦŀǊŜΦέ  

As such, public agencies are constitutionally mandated to maximize the beneficial use of water, prevent waste, 

and encourage efficiency which this Study achieves. 

Assembly Bill -AB 2882 

In 2008, the California LegƛǎƭŀǘǳǊŜ ŀŘƻǇǘŜŘ !. нуунΣ ŜǎǘŀōƭƛǎƘƛƴƎ ŀ ōƻŘȅ ƻŦ ƭŀǿ ŜƴǘƛǘƭŜŘ ά!ƭƭƻŎŀǘƛƻƴπ.ŀǎŜŘ 

/ƻƴǎŜǊǾŀǘƛƻƴ ²ŀǘŜǊ tǊƛŎƛƴƎΦέ !. нуун ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ŀōƻǾŜ ǊŜŦŜǊŜƴŎŜŘ Ŏƻƴǎǘƛǘǳǘƛƻƴŀƭ ǇǊƻǾƛǎƛƻƴǎΦ  

Water Code Section 370 provides in part as follows:  

 ά¢ƘŜ [ŜƎƛǎƭŀǘǳǊŜ hereby finds and declares all of the following:  

a. ¢ƘŜ ǳǎŜ ƻŦ ŀƭƭƻŎŀǘƛƻƴπōŀǎŜŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ǿŀǘŜǊ ǇǊƛŎƛƴƎ ōȅ ǇǳōƭƛŎ ŜƴǘƛǘƛŜǎ ǘƘŀǘ ǎŜƭƭ ŀƴŘ ŘƛǎǘǊƛōǳǘŜ ǿŀǘŜǊ ƛǎ 

one effective means by which waste or unreasonable use of water can be prevented and water can be 

saved in the interest of the people and for the public welfare, within the contemplation of Section 2 of 

Article X of the California Constitution. 

b. It is in the best interest of the people of California to encourage public entities to voluntarily use 

allocatƛƻƴπōŀǎŜŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ǿŀǘŜǊ ǇǊƛŎƛƴƎΣ ǘŀƛƭƻǊŜŘ ǘƻ ƭƻŎŀƭ ƴŜŜŘǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎΣ ŀǎ ŀ ƳŜŀƴǎ of 

increasing efficient uses of water, and further discouraging wasteful or unreasonable use of water under 

ōƻǘƘ ƴƻǊƳŀƭ ŀƴŘ ŘǊȅπȅŜŀǊ ƘȅŘǊƻƭƻƎƛŎ ŎƻƴŘƛǘƛƻƴǎΦέ  

Water Code Section 372 provides as follows:  

a. ά! ǇǳōƭƛŎ Ŝƴǘƛǘȅ Ƴŀȅ ŜƳǇƭƻȅ ŀƭƭƻŎŀǘƛƻƴπōŀǎŜŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ǿŀǘŜǊ ǇǊƛŎƛƴƎ ǘƘŀǘ ƳŜŜǘǎ ŀƭƭ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

criteria. 

(1) Billing is based on metered water use. 

(2) A basic use allocation is established for each customer account that provides a reasonable amount 

ƻŦ ǿŀǘŜǊ ŦƻǊ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ƴŜŜŘǎ ŀƴŘ ǇǊƻǇŜǊǘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ  Factors used to determine the basic 

use allocation may include, but are not limited to the number of occupants, the type or classification 

of use, the size of lot or irrigated area, and the local climate data for the billing period. Nothing in 

this chapter prohibits a customer of the public entity from challenging whether the basic use 

ŀƭƭƻŎŀǘƛƻƴ ŜǎǘŀōƭƛǎƘŜŘ ŦƻǊ ǘƘŀǘ ŎǳǎǘƻƳŜǊΩǎ ŀŎŎƻǳƴǘ ƛǎ ǊŜŀǎƻƴŀōƭŜ ǳƴŘŜǊ ǘƘŜ ŎƛǊcumstances. Nothing in 

this chapter is intended to permit public entities to limit the use of property through the 

establishment of a basic use allocation. 

(3) ! ōŀǎƛŎ ŎƘŀǊƎŜ ƛǎ ƛƳǇƻǎŜŘ ŦƻǊ ŀƭƭ ǿŀǘŜǊ ǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ōŀǎƛŎ ǳǎŜ ŀƭƭƻŎŀǘƛƻƴΣ ŜȄŎŜǇǘ ǘƘŀǘ 

at the option of the public entity, a lower rate may be applied to any portion of the basic use 
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allocation that the public entity has determined to represent superior or more than reasonable 

conservation efforts. 

(4) A conservation charge shall be imposed on all increments of water use in excess of the basic use 

allocation. The increments may be fixed or may be determined on a percentage or any other basis, 

without limitation on the number of increments, or any requirement that the increments or 

conservation charges be sized, or ascend uniformly, or in a specified relationship. The volumetric 

prices for the lowest through the highest priced increments shall be established in an ascending 

relationship that is economically structured to encourage conservation and reduce the inefficient 

use of water, consistent with Section 2 of Article X of the California Constitution.  

b.  

(1) Except as specified in subdivision  

(a) The design of an ŀƭƭƻŎŀǘƛƻƴπōŀǎŜŘ conservation pricing rate structure shall be determined in the 

discretion of the public entity.   

(2) The public entity may impose meter charges or other fixed charges to recover fixed costs of water 

ǎŜǊǾƛŎŜ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŀƭƭƻŎŀǘƛƻƴπōŀǎŜŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ǇǊƛŎƛƴƎ ǊŀǘŜ ǎǘǊǳŎǘǳǊŜΦ 

c. ! ǇǳōƭƛŎ Ŝƴǘƛǘȅ Ƴŀȅ ǳǎŜ ƻƴŜ ƻǊ ƳƻǊŜ ŀƭƭƻŎŀǘƛƻƴπōŀǎŜŘ Ŏonservation water pricing structures for any class 

ƻŦ ƳǳƴƛŎƛǇŀƭ ƻǊ ƻǘƘŜǊ ǎŜǊǾƛŎŜ ǘƘŀǘ ǘƘŜ ǇǳōƭƛŎ Ŝƴǘƛǘȅ ǇǊƻǾƛŘŜǎΦέ  

Assembly Bill -AB 1668 and Senate Bill -SB 606 

In 2018, the California Legislature adopted AB 1668 and SB 606, establishing a standard for indoor water use, long-

term standards for efficient water use of commercial, industrial, and institutional customers, and penalties for 

ŎǳǎǘƻƳŜǊǎ ǿƘƻ ŘƻƴΩǘ ŎƻƳǇƭȅ ǿƛǘƘ ǳǎŜ ǊŜǎǘǊƛŎǘƛƻƴǎΦ The bill establishes άрр Ǝŀƭƭƻƴǎ ǇŜǊ ŎŀǇƛǘŀ Řŀƛƭȅ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ 

for indoor residential water useέ until January 1, 2025, ά52.5 gallons per capita daily or a standard recommended 

by the department and the board as the standard for indoor residential water useέ until January 1, 2030, and 

establishes άthe greater of 50 gallons per capita daily or a standard recommended by the department and the 

board as the standard for indoor residential water useέ thereafter. The bill also establishes principals for 

determining efficient outdoor water use. άΩtǊƛƴŎƛǇƭŜǎ ƻŦ ǘƘŜ ƳƻŘŜƭ ǿŀǘŜǊ ŜŦŦƛŎƛŜƴǘ ƭŀƴŘǎŎŀǇŜ ƻǊŘƛƴŀƴŎŜΩ ƳŜŀƴǎ 

those provisions of the model water efficient landscape ordinance applicable to the establishment or 

determination of the amount of water necessary to efficiently irrigate both new and existing landscapes. 

These provisions include, but are not limited to, all of the following: 

(a) Evapotranspiration adjustment factors, as applicable. 

(b) Landscape area. 

(c) Maximum applied water allowance. 

(d) Reference evapotranspiration. 

(e) Special landscape areas, including provisions governing evapotranspiration adjustment factors for 

ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ǿŀǘŜǊ ǳǎŜŘ ŦƻǊ ƛǊǊƛƎŀǘƛƴƎ ǘƘŜ ƭŀƴŘǎŎŀǇŜΦέ 

άCƻǊ ƭŀƴŘǎŎŀǇŜ ƛǊǊƛƎŀǘŜŘ ǘƘǊƻǳƎƘ ŘŜŘƛŎŀǘŜŘ ƻǊ ǊŜǎƛŘŜƴǘƛŀƭ ƳŜǘŜǊǎ ƻǊ ŎƻƴƴŜŎǘƛƻƴǎΣ ǿŀǘŜǊ ŜŦŦƛŎƛŜƴŎȅ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ 

standards of the Model Water Efficient Landscape Ordinance set forth in Chapter 2.7 (commencing with Section 

пфлύ ƻŦ 5ƛǾƛǎƛƻƴ н ƻŦ ¢ƛǘƭŜ но ƻŦ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ /ƻŘŜ ƻŦ wŜƎǳƭŀǘƛƻƴǎΣ ŀǎ ƛƴ ŜŦŦŜŎǘ ǘƘŜ ƭŀǘŜǊ ƻŦ ǘƘŜ ȅŜŀǊ ƻŦ ǘƘŜ ƭŀƴŘǎŎŀǇŜΩǎ 

installation or 1992. An urban retail water supplier using the approach specified in this subparagraph shall use 
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satellite imagery, site visits, or other best available technology to develop an accurate estimate of landscaped 

ŀǊŜŀǎΦέ 

!ǎ ƴƻǘŜŘ ƛƴ ǘƘŜ ǊŜŦŜǊŜƴŎŜŘ ǎǘŀǘǳǘŜǎΣ ŀƴ ά!ƭƭƻŎŀǘƛƻƴπ.ŀǎŜŘ /ƻƴǎŜǊǾŀǘƛƻƴ ²ŀǘŜǊ tǊƛŎƛƴƎ wŀǘŜ {ǘǊǳŎǘǳǊŜέ ƛǎ ŀ ŦƻǊƳ ƻŦ 

an increasing block rate structure where the amount of water within the first block or blocks is based on the 

estimated, efficient water needs of the individual customer, currently 55 gallons per day per person. This Study, 

ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ŦƛƴŘƛƴƎǎ ŀƴŘ ŘŜǘŜǊƳƛƴŀǘƛƻƴǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ŎǳǎǘƻƳŜǊǎΣ ŜǎǘŀōƭƛǎƘŜǎ ŀ ǿŀǘŜǊ ōǳŘƎŜǘ 

for each customer. Each water budget defines how much water is considered efficient. Customers who use water 

ƛƴ ŜȄŎŜǎǎ ƻŦ ǘƘŜƛǊ ǿŀǘŜǊ ōǳŘƎŜǘ Ǉŀȅ ŀ ƘƛƎƘŜǊ ǊŀǘŜ ŦƻǊ ǘƘŜƛǊ άƛƴŜŦŦƛŎƛŜƴǘ ƻǊ ǿŀǎǘŜŦǳƭέ ǳǎŀƎŜ ŘǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǿŀǘŜǊ 

use in excess of budgeted amounts requires the District to purchase more expensive imported water.  

Methodology  

Water rates were developed using cost of service principles set forth by the American Water Works Association 

(AWWA) Principles of Water Rates, Fees, and Charges - Manual of Water Supply Practices (M1). Cost of service 

principles endeavor to distribute costs to customers commensurate with the service requirements placed on the 

water system. This Study uses the base-extra capacity method, described in the AWWA M1. This method conforms 

to Prop 218 requirements and industry standards while meeting other emerging goals and objectives of the utility. 

Figure 1-1 presents a typical process of multi-level analyses in order to complete a rate study. 

Figure 1-1. Road Map of Rate Study 
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2. FINANCIAL PLAN 
 

RDN forecasted the DistrictΩǎ ǊŜǾŜƴǳŜǎ ŀƴŘ ŜȄǇŜƴǎŜǎ for the study period, CY 2020 ς CY 2024. The base model 

uses a cash-needs approach for operating and maintenance (O&M) expenses, debt service payments, 

contributions to reserves, and capital expenditures funded from rate revenues (PAYGO). This approach mirrors 

the accounting and reporting practices of most public water utilities. Costs were based on recent financial data 

and operating budgets. Projections were developed using escalation factors specific to each type of cost incurred. 

Particular attention was paid to those costs which vary with the volume of water sold ς such as purchased water, 

power, chemicals, and related consumables (variable costs) ς and those costs which, over the five-year forecast 

period, do not vary with the volume of sales ς such as capital costs, debt service, general administrative overhead, 

or fixed contractual purchase obligations (fixed costs). District policies regarding reserves and debt service 

coverage ratio targets also have an impact on its revenue requirements and, therefore, cost of service (COS) 

analysis and rates. 

Demand Projections  

Demand projection is the first and one of the most critical steps in the rate study process. The purpose of this 

analysis is to project ŎǳǎǘƻƳŜǊǎΩ ǿŀǘŜǊ ŘŜƳŀƴŘ ŦƻǊ ǘƘŜ ǎǘǳŘȅ ǇŜǊƛƻŘ and forecast revenues generated from 

ŎǳǎǘƻƳŜǊǎΩ ǾƻƭǳƳŜǘǊƛŎ ŎƘŀǊƎŜǎΦ w5b ƭƛƴƪŜŘ ǘƘǊŜŜ ŘƛŦŦŜǊŜƴǘ Řŀǘŀ ǎƻǳǊŎŜǎ ǇǊƻǾƛŘŜŘ ōȅ tWD using Location IDs since 

they are the only common identifier in the all data sources. The data we used to forecast demand for the study 

period include: 

¶ CY 2010 ς CY 2016 annual consumption reports 

¶ January 2017 - July 2017 monthly consumption reports, and 

¶ Customer billing record data for CY 2018 

Data 

Due to differences in data sources provided by PWD it was necessary to produce a multi-level statistical program 

in R (a software environment for statistical computing) to make a coherent data set. Before beginning the analysis, 

RDN removed data years that were wholly inconsistent with the format which would be used for the use 

projections. PWD changed billing software in 2012, which led to a spurious jump in the number of Location IDs 

from 2012 to 2013; therefore, we omitted data from 2010 to 2012 and proceeded with the annual data set from 

2013 to 2018. Other data problems in the remaining data set were dealt with in a granular manner to reduce 

potential errors. The following is a detailed explanation of the elutriation process used by RDN. 

In order to get an annual observation for 2017, we reconciled the monthly consumption reports for January-July 

of 2017 with the monthly meter read data available for the rest of the year. Monthly consumption reports did not 

have customer class information, so we matched customer class data from a Meter Location Inventory file 

provided by PWD with the monthly consumption reports by Location ID. Approximately 1% of Locations in the 

Meter Location Inventory data set are missing customer class. Because roughly 95% of PWD customers are Single 

Family Residential, we assumed that the locations missing customer class were Single Family Residential accounts. 

To calculate usage for 2017, we simply added up usage by customer class for the two data series. However, when 

calculating the number of locations for the reconciled data set, the number of locations by customer class were 
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much higher than all other years. Because of the remarkable consistency of location numbers across the rest of 

the series, it is likely that this inconsistency is an artifact of the monthly consumption report data utilized to 

calculate number of locations. Therefore, we estimated the number of locations for 2017 based on the number 

of locations from the reliable meter read data available for the latter part of the year. 

To estimate the number of locations for 2017, we first calculated the number of locations in the meter reading 

data, which was the number of locations from August-December of 2017. Then, we estimated how far below the 

annual number of locations this value was based on 2018 meter reading data by calculating the ratio of location 

numbers from August-December 2018 to location numbers in 2018 annually. The ratio of location numbers 

annually to location numbers in August-December of 2018 was approximately 1.05. Therefore, we multiplied the 

number of locations in August-December 2017 by the escalation factor (1.05) to estimate the annual number of 

locations by customer class for 2017. Figure 2-1 and Figure 2-2 present SFR and non-SFR customŜǊǎΩ ƘƛǎǘƻǊƛŎŀƭ 

account growth CY 2013 through CY 2018, respectively. 

Figure 2-1. Single Family Residential Historical Customer Growth, CY 2013 ς CY 2018 
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Figure 2-2. Non-Single Family Residential Historical Customer Growth, CY 20136 ς CY 2018 

 

Finally, we analyzed the remainder of the monthly meter reading data available through 2018, calculating usage 

and number of locations by customer class. Prior to aggregating the meter reading data, we followed instructions 

from PWD and dropped all recycled water accounts as these accounts are pass-through accounts to the Palmdale 

Recycled Water Authority, which is an entity separate from PWD. Additionally, we moved all accounts defined by 

ǘƘŜ ŎǳǎǘƻƳŜǊ Ŏƭŀǎǎ άhǘƘŜǊέ ǘƻ ǘƘŜ ά/ƻƳƳŜǊŎƛŀƭ ϧ LƴŘǳǎǘǊƛŀƭέ Ŏustomer class. The above cleaning process 

ultimately yielded a cohesive annual demand dataset. Figure 2-3 and Figure 2-4 show the historical demand for 

SFR and non-SFR customers, respectively.  
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Figure 2-3. Single Family Residential Historical Annual Usage 

 

 

Figure 2-4. Non- Single Family Residential Historical Annual Usage 
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Historical Meter Counts 

First, we estimated Location ID growth by customer class from 2013-2018. Customers pay fixed charges for each 

meter they have. It follows that, from a revenue forecasting standpoint, we are more interested in the growth of 

the number of meters than of Location IDs. However, Location ID is the only identifier variable present in all data 

sets, so we forecast Location ID growth and adjust accordingly to estimate meter growth. The technical steps are 

outlined in this section. 

First, we regressed the number of unique Location IDs based on time for each customer class and stored the time 

coefficient. This coefficient represents the annual change in Location ID by customer class.  

Next, we scaled up this coefficient to account for the fact that there are more meters than locations. We multiplied 

the coefficient by the ratio of unique meter IDs to unique Location IDs, or 
ȟ

ȟ
ρȢππψȢ This time trend 

coefficient now represents the number of meters added or lost for PWD each year.  

Next, we collected current meter counts by customer class from December 2018 customer billing data, relying on 

this data set because meter reading data does not account for customers with zero usage. It follows that utilizing 

meter reading data would underestimate the true number of meters paying fixed charges to PWD. 

PWD customers are charged monthly service charges according to their meter size. These charges appear in the 

billing data with a column that contains a line item description which details the size of the meter, a column with 

the monthly service charge corresponding to the meter size, and a quantity column that displays the proportion 

of the month that a monthly service charge was applied to. For example, if a customer switched from a 1-in meter 

to a 2-in meter halfway through the month, they would be charged the sum of 50% of the 1-in meter monthly 

service charge and 50% of the 2-in meter monthly service charge. Approximately 98.6% of customers were 

charged a monthly service charge with a quantity of 1.0 for December 2018 billing data, which is intuitive as most 

customers are not switching meters in a given month. 

In addition to being charged a monthly service charge quantity of less than one for switching meters, some 

accounts were also charged a reduced monthly service charge if the account switched. In this case, the last two 

digits of the account number would be one higher than prior to the switch. It is important for the meter count to 

drop the first observation of a meter in the above scenarios, so as not to double count a meter that has been 

replaced or moved to another account. We extracted meter size from the monthly service charge description in 

the billing data. 

The above process generated the final meter count, to which we allocated estimated meter growth across meter 

sizes according to their overall size and their distribution within each customer class. For example, roughly 16% of 

Single Family Residential meters are 1-in meters, so 16% of annual growth of Single Family Residential growth was 

allocated to 1-in meters within this customer class. 

Because monthly fire protection charges do not include the meter size, RDN matched meter sizes from the Meter 

Location Inventory dataset provided by PWD. Some locations in this data set had multiple meter sizes. RDN 

assumed the fire protection charges were for the largest meter at the location. The Fire Protection Class includes 

both Private Fire Protection and Fire Service Accounts in Commercial & Industrial. 

Historical Usage  

As we are interested in aggregate usage, we use per location usage as Location ID is the constant customer 

identifier present throughout the series. By implementing per location usage, we do not need to make any 
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unnecessary assumptions to adjust from per location usage to per-meter usage when projecting aggregate usage. 

Figure 2-5 through Figure 2 9 display the historical trend in per location usage by customer class. 

Figure 2-5. Historical Per-Location Single Family Residential Usage (HCF) 

 

Figure 2-6. Historical Per-Location Multi-Family Residential Usage (HCF) 
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Figure 2-7. Historical Per-Location Commercial and Industrial Usage (HCF) 

 

Figure 2-8. Historical Per-Location Irrigation Usage (HCF) 
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Figure 2-9. Historical Per Location Construction Usage (HCF) 

 

Per location consumption in three customer classes (Commercial & Industrial, Construction, and Irrigation) 

increases throughout the series. Alternatively, there is a general decline in the consumption of residential classes. 

For residential customers, there was a large decrease in per account consumption going into 2015, which 

coincided with severe drought and mandatory water reductions imposed by the state of California. 

We regressed per location usage based on time to estimate the time trend (shown by the black lines in the figures). 

Based on a recommendation from PWD, per-location usage for Construction accounts has been held constant.  

Forecasts 

The next step is to forecast aggregate usage. Unlike monthly service charges that vary by meter size, volumetric 

rates are constant across various meter sizes. Therefore, we forecast usage by customer class as a whole. In order 

to do so, we utilized trends in both customer growth and per location usage. To forecast aggregate usage, we will:  

(1) forecast per location usage by customer class according to historical trends,  

(2) forecast the number of locations by customer class according to historical trends, and  

(3) multiply forecasted per location usage by projected number of locations by customer class.  

To forecast per location consumption, we assume these linear trends will continue with the following caveats: 

(1) per location consumption in the first four customer classes will no longer continue to increase in the second 

half of the forecast period, as it is unlikely these increases are sustainable, and  

(2) per location consumption for the residential classes will never drop below 2015 levels because drought 

conditions and mandatory reductions in 2015 make this a reasonable baseline consumption level.  
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Applying these linear trends and restrictions provides the per location consumption forecasts shown in Figure 2-

10 and Figure 2-11.  

Figure 2-10. Forecast of Per Location Annual Consumption, Single Family Residential, 2020-2028  

 

Figure 2-11. Forecast of Per Location Annual Consumption, Non-Single Family Residential, 2020-2028 
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Table 2-1 displays an annual change in number of customers by customer class. Applying the location growth 

factor generates the projected number of locations by customer class throughout the forecasting period, 

displayed in Figure 2-12 and Figure 2-13. 

Table 2-1. Annual Change in Number of Location IDs by Customer Class 

 

Figure 2-12. Projected Single Family Residential Location ID Growth, 2020-2028 
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Figure 2-13. Projected Non-Single Family Residential Location Growth, 2020-2028 

 

In the next step, we multiplied per location usage by the number of locations, which provides aggregate usage by 

year and customer class. Figure 2-14 and Figure 2-15 display the historical and forecasted aggregate usage by 

customer class. 

Figure 2-14. Aggregate Yearly Single Family Residential Usage, 2014 (Actual) to 2028 (Projected) 

 



 
 

2-12 
 

Palmdale Water District - 2019  Financial Planning, Revenue 

Requirements, Cost of Service, and Rate Setting Analysis  

Figure 2-15. Aggregate Yearly Non-Single Family Residential Usage, 2014 (Actual) to 2028 (Projected) 

 

The final step completed in this analysis was to calculate tiered usage. Palmdale Water District has a six-tier rate 

structure. We identified the distribution of tiered consumption from billing data from 2018 (analyzed previously). 

The distribution of tier consumption across customer classes is displayed in Figure 2-16. We multiplied the above 

tier percentages by the aggregate water consumption estimated in previous steps. Palmdale Water District has a 

leak variance program, where the District reimburses customers who were billed for excessive usage because of 

a leak. The District estimated that 30% of Tier 6 usage for Single Family Residential accounts were retroactively 

billed as Tier 2 usage. Therefore, we shifted 30% of Tier 6 usage to Tier 2 for Single Family Residential Customers. 
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Figure 2-16. Percentage of Tiered Usage by Customer Class, 2018 

 

Note: Customer Classes are abbreviated Single-Family Residential (SFR), Multi-Family Residential (MFR), Irrigation (IRR), Construction 

(CNS), and Commercial and Industrial (C&I) 

Based on the historical data, the average yearly usage per customer was computed to project future demand 

within the District.  

Revenue Analysis (Under  current rates)  

Based on the demand projections, RDN conducted a revenue analysis using the current rates. The District currently 

collects revenues from fixed charges, volumetric charges, and other operating revenues such as wholesale water 

and turn-on and -off fees. The revenue analysis also includes non-operating revenues such as property taxes, DWR 

fixed charge recovery, interest income and grants, and others. Note that the District additionally charges a 

treatment fee to all customers and elevation fees to some customers, which vary depending on the location of 

their residence. These are pass-through charges and will be calculated and updated by the District annually. These 

charges are not included in this Summary Report; however, ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǿŜōǎƛǘŜ 

at www.palmdalewater.org. 

Based on the projected water demands, RDN forecasted revenues for the study period under current rates to total 

approximately $23.0 to $23.1 million annually. Other operating revenues are estimated to be approximately $1.2 

million per year, and non-operating revenues are estimated to provide supplemental revenue of $2.9 to $3.1 

Ƴƛƭƭƛƻƴ ŀ ȅŜŀǊΦ ¢ƘǳǎΣ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǘƻǘŀƭ ǊŜǾŜƴǳŜs for the study period are estimated to be approximately $27.2 to 

$27.3 million annually.  Table 2-2 shows forecasted revenues for the current year (2019) plus the study period (CY 

2020 ς CY 2024). 

http://www.palmdalewater.org/
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Table 2-2. Revenue Forecast for CY 2019 ς CY 2024  

 

Reserves 

Prudent fiscal management requires that the District maintain reserve balances to meet working capital 

requirements, meet unexpected increases in costs and provide for emergencies. Currently, the District maintains 

two types of reserve funds: legally restricted funds and Board designated funds. The detailed description and 

ǇǳǊǇƻǎŜ ƻŦ ŜŀŎƘ ǊŜǎŜǊǾŜ ŦǳƴŘ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǊŜǎŜǊǾŜ ǇƻƭƛŎȅ wŜǎƻƭǳǘƛƻƴ bƻΣ му-10. The legally 

restricted funds include Capital Improvement Fund, Bond Proceed Fund, Debt Service Reserve Fund, and Rate 

Stabilization Fund. The Board designated funds include Dam Self Insurance, O&M Operating Reserve, O&M 

Emergency Reserve, and Unrestricted Reserves. A brief description of each fund follows: 

1. Capital Improvement Fund: 

PWD maintains a capital improvement fund with fees collected from developers to pay for the new facilities 

necessary to deliver water service to newly developed property and to pay for the additional water supplies 

necessitated to meet the demand for water created by such newly developed property. These fees are for offsite 

improvements, such as the development's fair share cost of wells, reservoirs, transmission mains, treatment plant 

capacity, and other necessary facilities, as well as to pay for water supply acquisitions and projects associated with 

new water supplies necessitated by new development. The fees are collected at rates established by the Board of 

Directors based upon specific engineering studies. The rates charged are based on a project's equivalent capacity 

unit (ECU) basis. These funds are restricted to the design and construction of capital facilities for water delivery, 

and as otherwise provided in Resolution No. 13-12 and in Appendix H to the District's Rules and Regulations. 
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2. Bond Proceeds Fund(s): 

Bond proceeds fund(s) are monies derived from the proceeds of a bond issue or similar indebtedness like a private 

placement loan, certificate of participation or other indebtedness instrument. Typically, they consist of 

construction fund monies and a debt service reserve fund. The use of these proceeds is restricted by conditions 

set forth in the respective legal bond documents. These funds are usually held by the Trustee in favor of the bond 

holders. These funds should be tracked and accounted for in accordance with the bond documents and to ensure, 

if applicable, the tax-exempt nature of the applicable bonds. These funds shall also be invested as provided in the 

bond documents. 

3. Debt Service Reserve Fund: 

This fund is governed by legal bond covenants for the District's revenue bonds. Bond covenants may require that 

this fund be maintained at a level sufficient to fund maximum annual debt service payments or such other 

requirement of the Internal Revenue Code. These funds are held by the bond trustee during the term of the bonds 

and are to be used in the event the District is unable to meet its required semi-annual debt service obligation. 

Annual interest earnings on bond reserve funds shall be applied to each year's debt service payments or as 

otherwise required by the bond documents. 

4. Rate Stabilization Fund: 

This fund is governed by legal bond covenants for the District's revenue bonds. The District may withdraw all or 

any portion of the amounts on deposit in the Rate Stabilization Fund and transfer such amounts to the Water 

Revenue Fund for application in accordance with an Installment Purchase Agreement for each of the 2013A Bonds 

and the 2018A Bonds. 

Board Designated Funds: 

Board designated funds are set to accomplish systematic and strategic goals or provide for prudent management 

of operations. The Board of Directors has complete discretion in the management and designation of self-adopted 

funds.  Such funds can be modified, transferred, or altered by Board action. 

1. Dam Self-Insurance: 

The District shall make available $5 million for self-insurance of the Littlerock Dam as seed money for 

reconstruction under the terms of the agreement between Palmdale Water District, Littlerock Creek Irrigation 

District and Palmdale Water District Public Facilities Corporation. The money will be used to begin the 

reconstruction following an event while applications for FEMA reimbursement are in process. 

2. O&M Operating Reserve: 

The O&M Operating Reserve will vary over time with a goal of maintaining three (3) months average cash 

operating expenses of $5.7 million. This reserve is considered a working cash requirement. It bridges the gap 

between the time expenses are paid and the time revenues from the same service are collected from customers. 

3. O&M Emergency Reserve: 

The O&M Emergency Reserve will vary over time with a goal of maintaining three (3) months average cash 

operating expenses of $5.7 million. This reserve is considered a working cash requirement for use in an emergency 

situation. 

4. Unrestricted Reserves: 

Unrestricted reserves represent a remainder balance of cash that is not yet designated for some use by the Board 

of Directors. 
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The target total reserve amount for the Board designated funds is set at $16.2 million. The District estimates a 

reserve balance at the end of CY 2019 to be $11.6 million ($11.1 million in the Board designated funds, and an 

additional $0.5 million). RDN recommends annual cash contributions of $100,000 to the Rate Stabilization Fund, 

and $850,000 to the 5ƛǎǘǊƛŎǘΩǎ O&M Emergency Reserve to reach the target reserve level of $16.2 million by the 

end of the study period. 

Operating and Maintenance (O&M) Expense 

The itemized O&M expenses were carefully reviewed by the District and forecasted for the study period using 

escalation factors discussed in the Key Assumptions section (Table ES 2).  Table 2-о ǎƘƻǿǎ t²5Ωǎ hϧa 9ȄǇŜƴǎŜǎ 

by type for the current year (CY 2019) and the study period, CY 2020 ς CY 2024. O&M Expenses are expected to 

increase by 5.8% during the test year (CY 2020) and 3.1% to 3.2% annually thereafter (CY 2021 ς CY 2024).  

Table 2-3. O&M Expenses by Type, CY 2019 ς CY 2024 

 

All operating expenses were allocated to the system functions by PWD staff, which include: source of supply, 

pumping, treatment, transmission and distribution, customer accounts, administrative and general, and 

conservation functions. The functionalized costs were later used in the Cost of Service (COS) analysis to further 

allocate expenses into cost causative components (peaking and non-peaking costs). The methodology used for 

the analysis is discussed in detail in the COS analysis section of this Report. 

Capital Improvement Expense  

hƴŜ ƻŦ ǘƘŜ t²5Ωǎ Ǝƻŀƭǎ ƛǎ ǘƻ ƛƴŎǊŜŀǎŜ ǊŜǎƻǳǊŎŜ ǊŜƭƛŀōƛƭƛǘȅ ǘƻ ƳŜŜǘ ǘƘŜƛǊ ŎǳǎǘƻƳŜǊǎΩ ǿŀǘŜǊ ƴŜŜŘǎ ŀƴŘ sustain the 

growth of the community at reasonable costs. The projects scheduled to be executed during the study period 

which will increase resource reliability, include: 

¶ Palmdale Recycled Water Recharge Project ς water diversification 

¶ Well Rehabilitation ς maintain groundwater capacity 

¶ Future well ς well as end of useful life 
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¶ Lake and Ditch Maintenance ς moving and storing water for future use 

The District also plans to execute the following projects to increase operational efficiency: 

¶ Pipeline replacement: 23 projects to improve flow and pressure, and reduce leaks 

¶ Booster rehabilitation ς restore 3 to 5 boosters per year  

¶ Chlorine generators replacement ς 21 projects to replace end-of-life equipment 

¶ Replacement of large meter with vault -- replace 75 meters to increase accuracy of meter reads 

¶ Communication system replacement ς replace radios and SCADA communication 

¶ Engine replacement ς swap out engines for energy saving 

¶ Stairs and reservoir safety retrofit -- improve access at these facilities 

¶ Replacement of equipment × ǊŜǇƭŀŎŜ ŀƴŘ ǳǇŘŀǘŜ ǾŀǊƛƻǳǎ ŜǉǳƛǇƳŜƴǘ ǘƻ ƳŜŜǘ ǘƻŘŀȅΩǎ ƴŜŜŘǎ 

¶ Pump replacement -- ǊŜǇƭŀŎŜ ŜƴŘπƻŦπƭƛŦŜ ǇǊƻŎŜǎǎ ǇǳƳǇ ŀǘ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ 

¶ Sedimentation basin coating -- extend the life of the treatment plant 

¶ Meter Replacement Program -- complete the program by replacing up to 5,500 meters 

¶ 22 vehicle replacements ς replace vehicles older than 2008 with newer ones with new safety standards 

ǘƻ ƳŜŜǘ ǘƻŘŀȅΩǎ ƴŜŜŘ  

¶ Vacuum excavator -- efficiently and safely excavate around existing utilities 

¶ tŜǘŜǊōƛƭǘ /ŀǘ /πт aƻǘƻǊ wŜōǳƛƭŘǎ -- extend operational life of existing equipment 

¶ Forklift -- replace inefficient, underpowered and outdated forklift 

These project costs will total approximately $30.0 million over the five-year period, which will be funded by cash 

ǊŜǾŜƴǳŜ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ŎǳǎǘƻƳŜǊǎΩ ǊŀǘŜǎ όt!¸Dhύ ŀǎ ǿŜƭƭ ŀǎ ǇǊƻŎŜŜŘǎ ŦǊƻƳ ǘƘŜ н021 Revenue Bond for the 

amount of $20.0 million.  

Debt Service 

¢ƘŜ 5ƛǎǘǊƛŎǘΩǎ ŎǳǊǊŜƴǘ debt service obligations are listed in the bullet points below. The payments shown below 

(Table 2-4) include interest and principal payments. 

¶ 2012 Private Placement (annual payment of $1.4 million) 

¶ 2013A Series Water Revenue Bonds (annual payment of $2.3 million until CY 2024 and goes up to $3.9 

million thereafter)  

¶ 2018A Series Water Revenue Bond (annual payment of $0.6 million until CY 2021 and goes up to $0.8 

million thereafter) 

¶ Capital Leases Payable ς 2017 ($0.2 million until CY 2021, and goes down to $90,000 in CY 2022, which is 

the final payment for this loan) 

PWD plans to issue another bond in CY 2021 to mitigate rate impacts on their customers. 2021 Revenue Bonds 

ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ŘŜōǘ ǎŜǊǾƛŎŜ ƻōƭƛƎŀǘƛƻƴǎ ōȅ ϷмΦ2 million annually starting in CY 2022. 



 
 

2-18 
 

Palmdale Water District - 2019  Financial Planning, Revenue 

Requirements, Cost of Service, and Rate Setting Analysis  

Table 2-4. Debt Service Payments for CY 2019 ς CY 2024 

 

Revenue Requirements  

Table 2-5 shows a summary of the financial plan for the current year (CY 2019) plus the study period with an 

annual rate adjustment ƻŦ уΦм҈Φ ¢ƘŜ 5ƛǎǘǊƛŎǘΩǎ ŎŀǎƘ ǊŜǎŜǊǾŜǎ ǿƛƭƭ Ŧŀƭƭ ǳƴŘŜǊ ϷтΦр Ƴƛƭƭƛƻƴ ŘǳǊƛƴƎ ǘƘŜ ŦƛǊǎǘ ȅŜŀǊΤ 

however, the steady annual rate adjustment of 8.1% for the subsequent years will bring the reserves up to the 

target level of $16.2 million by CY 2023, and will be maintained for the remaining the study period. 

Table 2-5. Financial Plan with an 8.1% Annual Rate Adjustment, CY 2020 ς CY 2024 

 
Note: There is no rate adjustment made for the current year, CY 2019. 
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Table 2-6 ŘƛǎǇƭŀȅǎ t²5Ωǎ ǊŜǾŜƴǳŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ /¸ нлнл ς CY 2024. Other obligations include CIP expense, 

contributions to reserves ($950,000), and other miscellaneous expenses of $0.5 million. The total expense of each 

year is offset by other operating revenues and non-operating revenues to compute the pure portion of revenue 

requirements, which need to be collected from water rates. Under the recommended financial plan, the revenues 

are adjusted by 8.1% annually to compute necessary revenue requirements. The negative net balance indicates 

that cash reserves are used to supplement the shortfall for the year (CY 2020 and CY 2024), and positive net 

balance (CY 2021 ς CY 2023) indicates that the amount is contributed to the cash reserves in addition to the annual 

cash contribution scheduled to be put aside in the amount of $950,000. The revenue requirement of $25.0 million 

for the test year was used to compute cost distribution among distinctive cost components and then allocated to 

customers equitably in the COS analysis. 

Table 2-6. Revenue Requirements for CY 2020 ς CY 2024 
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3. COST OF SERVICE ANALYSIS 
 

The purpose of a Cost of Service (COS) analysis is to allocate costs among customers commensurate with their 

service requirements. RDN ŜƳǇƭƻȅŜŘ ǘƘŜ άōŀǎŜ-ŜȄǘǊŀ ŎŀǇŀŎƛǘȅέ Ŏƻǎǘ-of-ǎŜǊǾƛŎŜ ƳŜǘƘƻŘ ǇǊƻƳǳƭƎŀǘŜŘ ƛƴ !²²!Ωǎ 

M1, whereby costs are first allocated to individual functions, which are typical industry standard activities, then 

the costs of each functions are distributed to appropriate cost causative components, which are defined by the 

cost driving elements. The results of the COS form a reasonable, equitable, basis for designing rates. Figure 3-1 

displays a typical flow of a process for the COS analysis.  

Figure 3-1. A typical Flow for Cost of Service Analysis Process 

 

Operating costs are functionalized based on input from District staff with expertise on the system and utility 

industry knowledge. Total capital expense for the study period (CY 2020 ς CY 2024) was utilized in the analysis as 

opposed to capital project expense for the test year (CY 2020) since a single year of capital spending may not 

capture accurate distribution of the necessary CIP costs to repair/rehabilitate system assets. The functions of the 

water system for both operating and capital expenses include: 

¶ Water Supply ς costs associated with source of water supply  

¶ Pumping ς costs associated with general pumping and energy use 

¶ Water Treatment ς costs associated with treatment of water 

¶ Transmission and Distribution ς costs associated with transmitting and distributing water to customers 

¶ Customer Accounts ς costs associated with billing and customer services 

¶ Administrative and General ς costs associated with administrative and general functions 

¶ Water Conservation ς costs associated with the conservation program 

¶ Fire ς costs associated with water service for fire protection provided to property and structures 

 

Functionalization 

The revenue requirement is 
assigned to various industry 

standard activities on a line-by -
line basis.

Allocation to Cost Causative 
Components

The functional categories are 
further allocated to base, MDD, 
PHD, customer billing and meter 

costs.

Reallocation to Customers via 
Rates

Each cost component is tied to 
fixed and volumetric rate 

components.
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For the system to provide adequate service to its customers at all times, it must be capable of meeting not only 

the annual volume requirements, but also the peak demand - the maximum rate at which water is consumed. 

Therefore, the capacities of the various facilities must meet the maximum coincidental demand of all customers.  

Each water service facility within the system has an underlying average demand, exerted by the customers for 

whom the base cost component applies. For those facilities designed solely to meet average daily demand, 100% 

of the cost should go to the base cost component. Extra capacity requirements associated with demand in excess 

of average use consist of Max Day Demand (MDD) and Peak Hourly Demand (PHD). The MDD factor was computed 

using average month and maximum month usage (September) reported during CY 2018. Based on the MDD factor, 

RDN estimated the average hourly flow during MDD and multiplied it by a peaking factor of 1.5 (the lowest factor 

ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ {ǘŀǘŜ .ƻŀǊŘΩǎ 5ƛǾƛǎƛƻƴ ƻŦ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊύ ǘƻ ŎƻƳǇǳǘŜ ŀ PHD factor. Accordingly, the costs 

associated with the functions which require extra capacity service requirements were distributed to the base, 

MDD, and PHD cost components for 44.1%, 22.5%, and 33.3%, respectively. The number of bills in one year (the 

number of accounts multiplied by 12) serves as the basis for distributing billing and customer service costs 

associated with meter reading, customer billing and collection, and other customer services costs. The number of 

equivalent meters is used to measure meter related service costs. 

The cost causative components therefore include: 

¶ Water Supply ς water purchase costs, chemicals, pumping costs, etc. 

¶ Base ς delivering water to customers under average demand conditions 

¶ Maximum Day Demand (MDD) ς the costs of delivering water to customers on the day with the highest 

demand 

¶ Peaking Hourly Demand (PHD) ς the costs of delivering water to customers on the hour with the highest 

demand on highest day 

¶ Meters ς the costs of servicing meters 

¶ Customer Service ς billing and other customer service related costs 

¶ Direct Fire Protection Service ς the costs of providing water service for public and private fire protection 

services 

¶ Water Conservation ς the costs of servicing meters and customers 

The result of the COS analysis determines how the total revenue requirements should be allocated to the each of 

the cost components, which are categorized and grouped based on the similar cost driving elements. Table 3-1 

displays the functionalized O&M cost allocation to cost causative components. 
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Table 3-1. O&M Cost Allocation 
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Table 3-2 displays functionalized capital expenditures for the study period (CY 2020 ς CY 2024). The percentages 

represented in the cost distribution are derived from the total CIP spending over the five year period to better 

ǊŜǇǊŜǎŜƴǘ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ƴŜŜŘs for repairs and replacements on its system assets. 

Table 3-2. Five-Year Capital Expenditures Cost Allocation 

 

Table 3-3 shows the revenue requirements by cost causative components under the proposed financial plan. The 

test year capital expense, debt service payments, and other obligations (change in investments in PRWA and 

contribution to reserves) are allocated to each cost causative component using the percentages derived from the 

five-year capital expenditures cost allocation. 
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Table 3-3. Rate Revenue Requirements for Test Year, CY 2020  
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4. WATER SUPPLY 
 

The cost to produce water is directly related to the source from which it is extracted. PWD has three main water 

sources: groundwater, surface water from the Littlerock Reservoir, and State Water Project (SWP) imports. When 

costs are allocated to customers, it is industry practice to assume that the least expensive water source is used 

for integral customer uses, while more expensive sources are used for excessive customer use. As previously 

discussed, for PWD customers, integral water is included in their water budget (Tier 1 and Tier 2 use). Table 4-1 

shows the total projected water use by tier for the study period. As previously discussed in the Demand Projections 

section, it is forecasted to be a slight decline in water use through the study period. 

Table 4-1. Projected Water Use by Tier, CY 2020 ς CY 2024 

 

There is a finite supply of groundwater and surface water that is available to the District each year. Additionally, 

a certain amount (estimated at 9.0%) of water from each water source is lost due to evaporation, leaks, main 

flushing, and firefighting, among other things. Table 4-2 shows the projected water source demand through the 

study period. The District plans to primarily use SWP water (the most expensive source) to fill its water needs 

during this period, though the amount will decline as total usage declines. Groundwater and surface water use 

will remain steady through the study period at 1.7 million and 1.6 million ccf of use, respectively. 

Table 4-2. Projected Water Supply by Source, CY 2020 ς CY 2024 

 

As costs are allocated to each tier of water use during rate design, it is important to understand how the availability 

of each water source compares to the usage in each tier. Table 4-3 shows the allocation of each water source to 

the respective tier for the test year. The Tier 1 allocation is made up wholly of groundwater and surface water 

supplies, making it the lowest cost tier to produce by volume. Tier 2 is supplied by the remaining surface water 

and supplemented by SWP water, making it the second lowest cost tier to produce. Tiers 3 through 5 are supplied 

by only SWP water. Since SWP water is the most expensive source of water used by the District, the top three 
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tiersΩ unit costs are higher than for the bottom two. Even though there are more tiers supplied by SWP water, 

PWD customers are projected to primarily use water within their water budgets (Tier 1 and Tier 2). The total costs 

borne by these customers will remain lower than if they use water excessively. 

Table 4-3. Water Source by Tier Allocation, CY 2020, in millions 

 

If water unit costs were the only factors determining water rates, the District could use only three tiers based on 

its three water sources; however, differential water rates are also contingent on capacity use-patterns (peaking 

factors) and conservation measures.  
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5. RATE DESIGN 
 

The last step of a rate study is designing rates. Rates must be designed to equitably recover the rate revenue 

requirements from each customer given the projected customer demand identified as a result of the COS analysis. 

In reviewing the DistrictΩǎ ǿŀǘŜǊ ǊŀǘŜǎ ŀƴŘ ŦƛƴŀƴŎŜǎΣ w5b ǳǎŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎǊƛǘŜǊƛŀ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ƻǳǊ 

recommendations: 

1) Revenue sufficiency: rates should recover the annual cost of service and provide revenue stability. 

2) Rate impacts: while rates are calculated to generate sufficient revenue to cover all costs, they should be 

designed to minimize, as much as possible, the impacts on ratepayers. 

3) Equitability: rates should be fairly allocated among all customers based on their estimated demand 

characteristics.  

4) Practicality: rates should be simple in form and, therefore, adaptable to changing conditions, easy to 

administer, and easy to understand. 

Recommended Changes on the Current Rate Structure  

¢ƘŜ 5ƛǎǘǊƛŎǘ ŎǳǊǊŜƴǘƭȅ ǳǎŜǎ ŀƴ ŀƭƭƻŎŀǘƛƻƴ ōŀǎŜŘ ǿŀǘŜǊ ōǳŘƎŜǘ ǊŀǘŜ ό².wύ ǎǘǊǳŎǘǳǊŜ ŦƻǊ ŀƭƭ ŎǳǎǘƻƳŜǊǎΦ ά²ŀǘŜǊ 

.ǳŘƎŜǘέ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ǉǳŀƴǘƛǘȅ ƻŦ ǿŀǘŜǊ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀƴ ŜŦŦƛŎƛŜƴǘ ƭŜǾŜƭ ƻŦ water use by that customer in the 

AWWA M1. Under the WBR structure, each customer gets his/her own allocation of water, which is determined 

by different parameters. For example, Single-Family Residential (SFR) customers currently receive 66 gallons of 

water per capita per day (GPCD) for essential use. RDN recommends reducing this amount to 55 GPCD to be more 

closely aligned with the parameter expected to be used in the new State legislation (AB 1668 and SB 606). RDN 

also recommends the District change the allocation method for Multi-Family Residential (MFR) customers. The 

5ƛǎǘǊƛŎǘ ŎǳǊǊŜƴǘƭȅ ǳǎŜǎ ƘƛǎǘƻǊƛŎŀƭ ǳǎŀƎŜ ǘƻ ŎƻƳǇǳǘŜ ǘƘŜƛǊ ŀƭƭƻŎŀǘƛƻƴΦ ²Ŝ ǊŜŎƻƳƳŜƴŘ ǘƘŀǘ aCw ŎǳǎǘƻƳŜǊǎΩ ǿŀǘŜǊ 

budget be computed using the same methodology as that of SFR customers since both classes are defined as 

residential customers. Lastly, RDN recommends eliminating Tier 6 from the proposed rate structure. The tiered 

pricing should be linked to the actual costs such as water supply cost and peaking cost. RDN determined that there 

are no costs that can be allocated to the Tier 6 rate in the proposed rate structure.  

Water Budget Rate Structure  

The following formula displays a typical indoor water budget calculation for residential customers. RDN 

recommends that Gallons per Capita per Day (GPCD) should be reduced from 66 GPCD to 55 GPCD under the 

proposed rate structure to be consistent with the State new requirements under AB 1668 and SB 606. 

Indoor Water Budget (Residential Customers) 

╖╟╒╓ 

 ▌╪■■▫▪▼Ⱦ▐╬█
 ╗▫◊▼▄▐▫■▀ ╢░◑▄ Π ▫█ ╓◌▄■■░▪▌ ╤▪░◄▼ ╓╪◐▼ ▫█ ╢▄►○░╬▄ 

Where: 

¶ GPCD ς Gallons per Capita per Day, currently set at 66. RDN recommends setting GPCD at 55 under the 

proposed rates. 



 
 

5-2 
 

Palmdale Water District - 2019  Financial Planning, Revenue 

Requirements, Cost of Service, and Rate Setting Analysis  

¶ Household Size ς Number of residents per dwelling unit, set at 4 for SFR customers unless a customer 

variance has been requested. The default household size for the proposed rates is set at 4 for SFR 

customers and 2 for MFR customers. 

¶ Dwelling Units ς ThŜ ƴǳƳōŜǊ ƻŦ ŘǿŜƭƭƛƴƎ ǳƴƛǘǎ ǎŜǊǾŜŘ ōȅ ǘƘŜ ƳŜǘŜǊΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ {Cw ŎǳǎǘƻƳŜǊΩǎ 

number of dwelling unit is one. 

¶ Days of Service ς Number of days of service varies with each billing cycle for each customer. The actual 

number of days of service will be applied to calculate the indoor water budget for each billing cycle. 

¶ 748 is the conversion unit from gallons to a billing unit of one hundred cubic feet (ccf) currently used by 

the District.  

When using these default numbers to calculate a hypothetical SFR customŜǊΩǎ ƛƴŘƻƻǊ ǿŀǘŜǊ ōǳŘƎŜǘ ǳƴŘŜǊ ǘƘŜ 

current rates in a hypothetical month (30 billing days), the water budget for this customer is 10.6 hcf a month. 

Example for a SFR Indoor Water Budget (Current) 

φφ ὋὖὅὈ 

χτψ ὫὥὰὰέὲίȾὬὧὪ
  τ ὴὩὶίέὲί ρ όὲὭὸ σπ ὨὥώίρπȢφ ὬὧὪ 

RDN recommends reducing GPCD from 66 to 55 for the proposed rate structure. The following equation shows 

the proposed indoor allocation. 

Example for a SFR Indoor Water Budget (Proposed)  

 υυ ὋὖὅὈ 

χτψ ὫὥὰὰέὲίȾὬὧὪ 
 τ ὴὩὶίέὲί ρ όὲὭὸ σπ ὨὥώίψȢψ ὬὧὪ 

The data on the number of dwelling units for all MFR customers were collected from the Los Angeles County 

website and used in the same equation. The household size for MFR customers is set at 2. The indoor allocation 

for a hypothetical MFR customer with an apartment complex with 20 units is computed as follows: 

Example for a MFR Indoor Water Budget (Proposed) 

 υυ ὋὖὅὈ 

χτψ ὫὥὰὰέὲίȾὬὧὪ
ς ὴὩὶίέὲί ςπ όὲὭὸί σπ ὨὥώίψψȢς ὬὧὪ 

¦ƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ ŀƴŘ ǇǊƻǇƻǎŜŘ ǊŀǘŜ ǎǘǊǳŎǘǳǊŜΣ ǊŜǎƛŘŜƴǘƛŀƭ ŎǳǎǘƻƳŜǊǎΩ ƻǳǘŘƻƻǊ ǿŀǘŜǊ ό¢ƛŜǊ нύ ōǳŘƎŜǘǎ ŀǊŜ 

ŎŀƭŎǳƭŀǘŜŘ ƛƴ ǘƘŜ ŦƻǊƳǳƭŀ ōŜƭƻǿΦ LǊǊƛƎŀǘƛƻƴ ŎǳǎǘƻƳŜǊΩǎ ŀƭƭƻŎŀǘƛƻƴǎ ŀǊŜ ŀƭǎƻ ŎƻƳǇǳǘŜd using this formula.  

Outdoor Water Budget for Residential Customers and Irrigation Customers  

 ╛╪▪▀▼╬╪▬▄ ═►▄╪ ╘►►░▌╪╫■▄1
╔╣╞2

 ░▪Ⱦ█◄
 

 ▼█Ⱦ▐╬█
╛╕ ╓╕  

 

                                                           
1 Landscape Area (or Irrigable Area in square feet) is the measured irrigable landscape arÅÁ ÓÅÒÖÅÄ ÂÙ Á ÃÕÓÔÏÍÅÒȭÓ ÍÅÔÅÒ 

2 Evapotranspiration (ET0) is measured in inches of water during the billing period based on a ten-year rolling average ET from CIMIS 

weather station # 197. 
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Where:  

¶ {Cw ŎǳǎǘƻƳŜǊǎΩ ƛǊǊƛƎŀōƭŜ ŀǊŜŀ ƛǎ ŎǳǊǊŜƴǘƭȅ set at 50% of the total parcel size. Under the proposed rates 

ǘƘŜ 5ƛǎǘǊƛŎǘ ǳǘƛƭƛȊŜŘ ŀŜǊƛŀƭ ƛƳŀƎŜǊȅ Řŀǘŀ ǘƻ ƳŜŀǎǳǊŜ ŀŎǘǳŀƭ ƛǊǊƛƎŀōƭŜ ŀǊŜŀ ƻŦ ŜŀŎƘ ǊŜǎƛŘŜƴǘƛŀƭ ŎǳǎǘƻƳŜǊΩǎ 

parcel.  

¶ LǊǊƛƎŀǘƛƻƴ ŎǳǎǘƻƳŜǊǎΩ ƛǊǊƛƎŀōƭŜ ŀǊŜŀ ƛǎ ǎŜǘ ŀǘ млл% of the total parcel size. 

¶ Landscape Factor (LF) is set to 70% to the amount of water needed for irrigation to encourage 

conservation, which was the metric set by the District in 2009. This is consistent with the State of 

California Code of Regulations Title 23, Section 491 and an expected parameter to be used for LF under 

Assembly Bill No. 1668 (AB 1668) and Senate Bill No. 606 (SB 606), approved in May, 2018. 

¶ Note that Irrigation customers Tier 1 allocation is calculated using the same formula, but the Landscape 

Factor (LF) is set at 0.42 for their essential water use. 

¶ Landscape Factor (LF) for the efficient use (Tier 1 + Tier 2) for the exempt irrigation customers is set at 

100%. The exempt irrigation customers include schools, government offices, and parks.  

¶ Drought Factor (DF) is currently set at 1. The District may apply this additional parameter to the 

equation if the State mandates reduction of water usage due to drought. 

PWD contracted Eagle Arial Solutions (EA) to provide the DistrictΩǎ parcel by parcel aerial imagery data within the 

service area and measure irrigable area for each of those parcelsΦ {Cw ŎǳǎǘƻƳŜǊΩǎ ƭŀƴŘǎŎŀǇŜ ŀǊŜŀ όƛǊǊƛƎŀōƭŜ ŀǊŜŀύ 

is currently set at 50% ƻŦ ǘƘŜƛǊ ǘƻǘŀƭ ǇǊƻǇŜǊǘȅΦ 9!Ωǎ imagery includes spatial data for 27,169 parcels and breaks 

down the total square footage of a parcel into irrigable (pools, irrigated vegetation, horse corrals, and irrigable 

vegetation but not currently irrigated) and non-irrigable area (impervious, non-irrigable vegetation, undeveloped 

lands, open water, and artificial turf). PWD ƛƴŎƻǊǇƻǊŀǘŜŘ 9!Ωǎ Řŀǘŀ ǘƻ ǎŜǘ ƴŜǿ ŀƭƭƻŎŀǘƛƻƴǎ for all residential 

customers. 

Example of Outdoor Water Budget  for a SFR Customer (Current) with 7,000 sf. Parcel when ETO @ 10 inch 

σȟυππ
ὉὝὕ
ρς ὭὲȾὪὸ

 

ρππ ίὪȾὬὧὪ
πȢχ ρȢπ ςπȢτ ὬὧὪ 

Example for Outdoor Water Budget  for a Residential Customer (Proposed) with 2,135 sf. Irrigable 

Landscape Area when ETO @ 10 inch 

ςȟρσυ
ρπ

ρς ὭὲȾὪὸ
 

ρππ ίὪȾὬὧὪ
πȢχ ρȢπ ρςȢυ ὬὧὪ  

 

Example for Essential Water Budget (Tier 1) for an Irrigation Customer  (Current and Proposed)  with 

10,000 sf. Parcel Size when ETO @ 10 inch 

ρπȟπππ
ρπ

ρς ὭὲȾὪὸ
 

ρππ ίὪȾὬὧὪ
πȢτςρȢπ συȢπ ὬὧὪ 

Example for Efficient Water Budget  (Tier 1+Tier 2) for an Irrigation Customer  (Current and Proposed)  

with 10,000 sf. Parcel Size with ETO @ 10 inch 
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ρπȟπππ
ρπ

ρς ὭὲȾὪὸ
 

ρππ ίὪȾὬὧὪ
πȢχ ρȢπ υψȢσ ὬὧὪ 

Landscape Factor (LF) for the efficient use (Tier 1 + Tier 2) for exempt irrigation customers is set at 100%. The 

exempt irrigation customers include schools, government offices, and parks.  

Example for Efficient Water Budget  (Tier 1+Tier 2) for an Exempt Irrigation Customer (Proposed)  with 

10,000 sf. Parcel Size with ETO @ 10 inch 

ρπȟπππ
ρπ

ρς ὭὲȾὪὸ
 

ρππ ίὪȾὬὧὪ
ρȢπ ρȢπ ψσȢσ ὬὧὪ 

bƻǘŜ ǘƘŀǘ LǊǊƛƎŀǘƛƻƴ ŎǳǎǘƻƳŜǊǎΩ ¢ƛŜǊ н ǿƛŘǘƘ ƛǎ ŎƻƳǇǳǘŜŘ ōȅ ǎǳōǘǊŀŎǘƛƴƎ 9ǎǎŜƴǘƛŀƭ ²ŀǘŜǊ .ǳŘƎŜǘ ŦǊƻƳ 9ŦŦƛŎƛŜƴǘ 

²ŀǘŜǊ .ǳŘƎŜǘΦ ¢Ƙǳǎ ǘƘƛǎ ƘȅǇƻǘƘŜǘƛŎŀƭ ŎǳǎǘƻƳŜǊΩǎ ¢ƛŜǊ м ǿƛŘǘƘ ƛǎ ор ƘŎŦ ŀƴŘ ¢ƛŜǊ н ǿƛŘǘƘ ƛǎ ноΦо ƘŎŦ όруΦо ς 35.0 

hcf). The Tier 1 and Tier 2 rates are applied to these widths accordingly when the monthly bill is computed.  

Commercial/Industrial/Institutional Tier 1 (essential use) is based on a 3-year average of minimum monthly usage 

to reflect the lowest winter month. The average is based on the minimum usage month of the past 3 full calendar 

years (January to December). Tier 2 (efficient usage) is based on a 3-year rolling 3-month average based on an 

average of the current month and surrounding two months of the past three full calendar years (January to 

December). For this customer group, efficient water use Tier 2 allocation is computed by subtracting Tier 1.  

Commercial/Industrial/Institutional Customers Tier 1 (Essential Usage)  

 ◐► ╪○▄►╪▌▄ □░▪░□◊□ □▫▪◄▐■◐ ◊▼╪▌▄  

Commercial/Industrial/Institutional Customers Tier 2 (Efficient Usage)  

 ◐► □▫○░▪▌ ╪○▄►╪▌▄ ╫◐ □▫▪◄▐   ◐► ╪○▄►╪▌▄ □░▪░□◊□ □▫▪◄▐■◐ ◊▼╪▌▄  

Table 5-1 displays definitions for each of the five tiers by customer type.
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Table 5-1. Definition of Water Budget Tier Widths 

 

Note: Landscape Factor (LF) in the Efficient Water Use formula for Exempt Irrigation customers is set at 100% 

 

 

 

 

 

  

 

up to 130 % over 

Budget

up to 160 % over 

Budget

160 % + over 

Budget

Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

Residential
Indoor Water Use: GPCD (55) /(748 

gallons/hcf)  × Household Size (4) × # of 

Dwelling Units × Days of Service

Outdoor Water Use: Landscape Area 

(Irrigable) × ETO /(12 in/ft.)  )/(100 sf/hcf) 

× LF (0.7) × DF (1.0)

up to 130 % of (Tier 

1 + Tier 2)

131 %  - 160 % of  

(Tier 1 + Tier 2)

over 161 % of  (Tier 

1 + Tier 2)

Irrigation
Essential Water Use: Landscape Area 

(Irrigable) × ETO /(12 in/ft.)  )/(100 sf/hcf) × 

LF (0.42) × DF (1.0)

[Efficient Water Use: Landscape Area 

(Irrigable) × ETO /(12 in/ft.)  )/(100 sf/hcf) 

× LF (0.7) × DF (1.0)] - [Essential Water Use]

up to 130 % of 

Efficient Water Use

131 %  - 160 % of  

Efficient Water Use

over 161 % of   

Efficient Water Use

Commercial
Essential Water Use: 3 yr. average minimum 

monthly usage

[Efficient Water Use: 3 yr. moving average 

by month] - [Essential Water Use]

up to 130 % of 

Efficient Water Use

131 %  - 160 % of  

Efficient Water Use

over 161 % of   

Efficient Water Use

Water Budget
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Eagle Aerial  

t²5 ŎƻƴǘǊŀŎǘŜŘ 9ŀƎƭŜ !Ǌƛŀƭ {ƻƭǳǘƛƻƴǎ ό9!ύ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǇŀǊŎŜƭ-by-parcel aerial imagery data within the 

service area and measure irrigable area for each of those parcels. SFR custƻƳŜǊΩǎ ƭŀƴŘǎŎŀǇŜ ŀǊŜŀ όƛǊǊƛƎŀōƭŜ ŀǊŜŀύ 

is currently set at 50% of their total property. The ultimate purpose of incorporating Eagle Aerial data is to 

ŎŀǘŜƎƻǊƛȊŜ ŎǳǎǘƻƳŜǊΩǎ ƭŀƴŘ ŀǎ ŜƛǘƘŜǊ LǊǊƛƎŀōƭŜ ƻǊ bƻƴ-Irrigable. Prior to classifying land as belonging to one of these 

two categories, we will use the following terms as they are defined here: 

¶ Irrigated - Land that is currently irrigated (living lawn, living trees). 

¶ Irrigable - Land this is not currently irrigated, but has the potential to be irrigated (dead lawn, dormant 

trees). 

¶ Non-Irrigable - Land that is not capable of being irrigated (artificial lawn, driveways). 

Overview  

9!Ωǎ Řŀǘŀ ƛƴŎƭǳŘŜǎ ǎǇŀǘƛŀƭ Řŀǘŀ ŦƻǊ нтΣмсф ǇŀǊŎŜƭǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ t²5Ωǎ ǎŜǊǾƛŎŜ ŀǊŜŀΦ ¢ƘŜ 9! Řŀǘŀ ōǊŜŀƪǎ Řƻǿƴ ǘƘŜ 

total square footage of a parcel into the nine distinct land use categories shown in Table 5-2. EA also provided 

recommendations as to which larger irrigation category each land use classification should be grouped. 

Table 5-2. Eagle Aerial Land Categories 

 

First, RDN converted the area and category variables from square meters to square feet to be readily used in the 

PWD rate study. Next, we calculated the percentage of the total area of the parcel that each category covers. 

Figure 5-1 displays overlaid density functions for the three most common land types -- Impervious, Irrigable 

±ŜƎŜǘŀǘƛƻƴΣ ŀƴŘ LǊǊƛƎŀǘŜŘ ±ŜƎŜǘŀǘƛƻƴΦ ¢Ƙƛǎ Ǉƭƻǘ ŘƛǎǇƭŀȅǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ƛƳǇŜǊǾƛƻǳǎ ƭŀƴŘ ǳǎŜ ƛƴ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ 

service area. 
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Figure 5-1. Density Function of Land Use 

 

Figure 5-2 displays a box and whisker plot for the percentage of parcel by land use category. For each category, 

the dark line in the middle of the plot represents the median value. The wider box represents 50% of the 

distribution. For example, the plot suggests that 50% of parcels are comprised of 46-70% impervious surfaces. This 

plot demonstrates that artificial turf, horse corrals, open water, pools, and undeveloped land are not prevalent 

ǿƛǘƘƛƴ t²5Ωǎ ǎŜǊǾƛŎŜ ŀǊŜŀΦ 
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Figure 5-2. Percentage of Land Use by Category 

 

Accuracy  

EA has provided PWD with an interim data set that is not as accurate as the final deliverable, informing RDN that 

the current data set is 95% accurate at the aggregate level but not as accurate at the parcel level. Accompanying 

the broader dataset, EA provided a statistical analysis of the accuracy of land use classification. In so doing, EA 

hand-ŘƛƎƛǘƛȊŜŘ рл ǇŀǊŎŜƭǎ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ ǎŜǘ ƻŦ άǘǊǳŜέ ǾŀƭǳŜǎ ŦƻǊ ǿhich to compare modeled land use category 

ǾŀƭǳŜǎΦ ό¢ƘŜ ǇŀǊŎŜƭǎ ǿŜǊŜ ǎŜƭŜŎǘŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ƘŀǾƛƴƎ ŎƻƳƳƻƴ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŦƻǳƴŘ ǿƛǘƘƛƴ t²5Ωǎ ǎŜǊǾƛŎŜ 

area.) 

EA was able to estimate the accuracy of its model by comparing the hand-digitized data to the correct and 

incorrect classifications of the current dataset. A confusion matrix, displayed in Table 5-3, is a common way to 

display results of testing the accuracy of classifications. Each column represents the actual surface of an area and 

each row represents the surface predicted by the model. It follows that each value on the diagonal from top left 

to bottom right represents an accurate classification, or a true positive. All other values represent a 

misclassification. For example, the table suggests that the model predicted the surface was CI2 when it was 

actually CI1 (column 1, row 2). Exploring the relationships in this confusion matrix allows us to determine the level 

ƻŦ ŀŎŎǳǊŀŎȅ ƻŦ 9!Ωǎ ŘŀǘŀΦ 

To summarize, the model selected the correct surface roughly 8тΦс҈ ƻŦ ǘƘŜ ǘƛƳŜ ŀƴŘ Ƙŀǎ ŀ /ƻƘŜƴΩǎ ƪŀǇǇŀ 

ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ǊƻǳƎƘƭȅ лΦул όǿƘƛŎƘ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ƭŀǊƎŜύΦ !ƭǘƘƻǳƎƘ ǘƘŜ ƻǾŜǊŀƭƭ ǇŜǊŎŜƴǘŀƎŜǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ 9!Ωǎ 

classification model is generally accurate, distribution of area to some classifications contain approximately 35% 

of error. Table 5-3 demonstrates that the model has difficulty distinguishing between Irrigated Vegetation and 

LǊǊƛƎŀōƭŜ ±ŜƎŜǘŀǘƛƻƴΣ ŀ ǇƻǘŜƴǘƛŀƭƭȅ ŎƻƴŦƻǳƴŘƛƴƎ ƛǎǎǳŜ ƛŦ t²5 ǿŀƴǘǎ ǘƻ ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ άLǊǊƛƎŀǘŜŘέ ŀƴŘ 

άLǊǊƛƎŀōƭŜέ ŀǊŜŀΦ Lǘ ƛǎ ƛƳǇŜǊŀǘƛǾŜ ǘƘŀǘ 9!Ωǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƳƻŘŜƭ ƛǎ ŀŎŎǳǊŀǘŜ ŀǘ ŘƛǎǘƛƴƎǳƛǎƘƛƴƎ ōŜǘǿŜŜƴ ŀǊŜŀǎ ǘƘŀǘ ǿƛƭƭ 

ultimately be categorized as irrigable by PWD and less important for distinguishing between categories that end 
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up in the same final irrigable land category. For example, it would not be problematic if the model is not accurate 

at detecting the difference between pools and irrigated vegetation if both of these surfaces will ultimately be 

included in the irrigable area allotment using the suggested approach. 

Table 5-3. Confusion Matrix for Surface Classifications 

 

Aware of the potential inaccuracies of the EA classification model, we first collapsed land use categories into 

άLǊǊƛƎŀǘŜŘΣέ άLǊǊƛƎŀōƭŜΣέ ŀƴŘ άbƻƴ-LǊǊƛƎŀōƭŜέ Ŏƭŀǎsifications. Table 5-4 displays the corresponding confusion matrix. 

The columns on the right display the sensitivity of the model, or the number of true predictions divided by the 

total number of observations for eaŎƘ ŀŎǘǳŀƭ ƭŀƴŘ ǳǎŜΦ ¢Ƙƛǎ ǘŀōƭŜ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ǿŜŀƪƴŜǎǎ ƻŦ 9!Ωǎ ŎǳǊǊŜƴǘ ƳƻŘŜƭƛƴƎ 

ƻŦ άLǊǊƛƎŀōƭŜέ ǾŜǊǎǳǎ άLǊǊƛƎŀǘŜŘέ ŀǊŜŀΦ hƴƭȅ ŀōƻǳǘ ǘǿƻ-thirds of the time is the EA model able to accurately predict 

ōƻǘƘ άLǊǊƛƎŀōƭŜέ ŀƴŘ άLǊǊƛƎŀǘŜŘέ ŀǊŜŀ ǳƴŘŜǊ ǘƘŜǎŜ ŎƭŀǎǎƛŦƛŎations. 

Table 5-4. Confusion Matrix for EA Recommended Irrigable Classifications 

 

.ŜŎŀǳǎŜ ƻŦ 9!Ωǎ ƭŀŎƪ ƻŦ ǇǊŜŎƛǎƛƻƴ ƛƴ ŎƭŀǎǎƛŦȅƛƴƎ άLǊǊƛƎŀǘŜŘέ ǾŜǊǎǳǎ άLǊǊƛƎŀōƭŜέ ŀǊŜŀΣ w5b ƛƴŎƭǳŘŜŘ LǊǊƛƎŀōƭŜ ±ŜƎŜǘŀǘƛƻƴ 

in the ŘŜŦƛƴƛǘƛƻƴ ƻŦ άLǊǊƛƎŀōƭŜέ ŀǊŜŀΦ w5b ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ŘƛŦŦŜǊŜƴǘƛŀǘƛƴƎ άLǊǊƛƎŀǘŜŘέ ŀƴŘ άLǊǊƛƎŀōƭŜέ ŀǊŜŀ ǳǎƛƴƎ ǘƘƛǎ 

ŘŀǘŀǎŜǘ ƛǎ ƴƻǘ ƻǇǘƛƳŀƭΣ ǘƘǳǎΣ ŎƻƭƭŀǇǎƛƴƎ ǘƘŜ ƴƛƴŜ ƭŀƴŘ ǳǎŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ ƛƴǘƻ ǘǿƻ ǎƛƳǇƭŜ ŎŀǘŜƎƻǊƛŜǎΦ άLǊǊƛƎŀōƭŜ !ǊŜŀέ 

ŀƴŘ άbƻƴ-LǊǊƛƎŀōƭŜ !ǊŜŀέ are the best approach to establishing water budget allocations for the purpose of this 

study. Table 5-5 ŘƛǎǇƭŀȅǎ ǘƘŜ ŎƻƴŦǳǎƛƻƴ ƳŀǘǊƛȄ ŀƴŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎŜƴǎƛǘƛǾƛǘȅ ǎǘŀǘƛǎǘƛŎǎ ǳƴŘŜǊ w5bΩǎ ǇǊƻǇƻǎŜŘ 

άLǊǊƛƎŀōƭŜ !ǊŜŀέ ŀƴŘ άbƻƴ-LǊǊƛƎŀōƭŜ !ǊŜŀΦέ .ƻǘƘ ŎŀǘŜƎƻǊƛŜǎ marked roughly a 90% sensitivity rate.  

Table 5-5. Confusion Matrix for RDN Recommended Irrigable Classifications 
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RDN Spot Check  

w5b ŎƻƴŘǳŎǘŜŘ ŀ ǎǇƻǘ ŎƘŜŎƪ ƻŦ 9ŀƎƭŜ !ŜǊƛŀƭΩǎ Řŀǘŀ ǘƻ ǾŜǊƛŦȅ ŀŎŎǳǊŀŎȅΦ w5b Ǌŀƴdomly sampled the parcel list and 

ŎƻƭƭŜŎǘŜŘ ǇŀǊŎŜƭ ǎǉǳŀǊŜ ŦƻƻǘŀƎŜ ŦƻǊ урс ǇŀǊŎŜƭǎ ǳǎƛƴƎ ǘƘŜ [ƻǎ !ƴƎŜƭŜǎ /ƻǳƴǘȅ !ǎǎŜǎǎƻǊΩǎ tƻǊǘŀƭΦ ¢Ƙƛǎ ŀƳƻǳƴǘǎ ǘƻ 

roughly 3% of the sample. In addition, RDN estimated the proportion of irrigable and non-irrigable surface on each 

parcel using the photo on the parcel page. Although it is not a trivial exercise to estimate irrigable area from a 

ǇƘƻǘƻΣ ǘƘŜ ŜǎǘƛƳŀǘŜǎ ǎƘƻǳƭŘ ōŜ ǎƻƳŜǿƘŀǘ ǎƛƳƛƭŀǊ ǘƻ 9!Ωǎ ŘŀǘŀΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ōŜŎŀǳǎŜ Ƴƻǎǘ ǇŀǊŎŜƭǎ ŀǊŜ ŎƻƳǇǊƛǎŜŘ 

of mostly obvious impervious surfaces (houses or driveways). 

The first step is simply verifying the parcel sizes. These numbers should be very accurate as parcels are unique, 

which is supported by the results in Figure 5-3. We used the natural logarithm of parcel size to make the data 

easier to visualize. 

Figure 5-3. Parcel Size Verification 

 

bŜȄǘΣ w5b ŀǘǘŜƳǇǘŜŘ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ ǘƘŜǊŜ ǿŜǊŜ ƴƻ ǎȅǎǘŜƳŀǘƛŎ ŀōƴƻǊƳŀƭƛǘƛŜǎ ƛƴ ǘƘŜ ƛǊǊƛƎŀōƭŜ ŀǊŜŀ ŀƭƭƻŎŀǘƛƻƴǎ ƛƴ 9!Ωǎ 

ŘŀǘŀΦ 5ǳŜ ǘƻ ǘƘŜ ǎǳōƧŜŎǘƛǾŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǘŀǎƪ ŦǊƻƳ w5bΩǎ ǎƛŘŜ ŀƴŘ ǘƘŜ ŜǊǊƻǊ ǇǊŜǎŜƴǘ ƛƴ 9!Ωǎ Řŀǘŀ ƛǘ 

is highly unlikely that both series will match up perfectly. Therefore, we overlay density functions of RDN 

estimated irrigable area as a percent of parcel size and EA estimations of the same variable, shown in Figure 5-4. 

Broadly speaking, there is a large degree of overlap between the two classifications, suggesting that the area 

όǿƘŜƴ ƛƴŎƭǳŘƛƴƎ ƴƻǘ ŎǳǊǊŜƴǘƭȅ ƛǊǊƛƎŀǘŜŘ ŀǊŜŀύ ƛǎ ǊŜŀǎƻƴŀōƭȅ ŀŎŎǳǊŀǘŜΦ w5bΩǎ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŀǘ ǘƘŜ 

extremes - more estimates of 0% and 100% irrigable area than E!Ωǎ ŘŀǘŀΦ ¢Ƙƛǎ ƛǎ ƛƴǘǳƛǘƛǾŜ ōŜŎŀǳǎŜ ǎƳŀƭƭ ǇƘƻǘƻǎ Řƻ 

ƴƻǘ ǇǊƻǾƛŘŜ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ƴǳŀƴŎŜ ǘƘŀǘ 9!Ωǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǇǊƻŎŜǎǎ ŎŀƴΦ ¢Ƙƛǎ ǇǊƻǾƛŘŜǎ ŦǳǊǘƘŜǊ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ ŎƭŀƛƳ 

ǘƘŀǘ 9ŀƎƭŜ !ŜǊƛŀƭΩǎ Řŀǘŀ ƛǎ ǊŜŀǎƻƴŀōƭȅ ŀŎŎǳǊŀǘŜΦ 

w5b ŎƻƴŎƭǳŘŜǎ ǘƘŀǘ 9!Ωǎ ŘŀǘŀΣ ǿƘŜƴ ƛƴŎƭǳŘƛƴƎ άLǊǊƛƎŀōƭŜέ ŀǊŜŀ ƛƴ ǘƘŜ άLǊǊƛƎŀōƭŜ !ǊŜŀέ ŎŀǘŜƎƻǊȅ ŀƭƻƴƎ ǿƛǘƘ 

άLǊǊƛƎŀǘŜŘέ ŀǊŜŀΣ ƛǎ ǊŜŀǎƻƴŀōƭȅ ŀŎŎǳǊŀǘŜΦ w5b ǊŜŎƻƳƳŜƴŘǎ ǘƘŀǘ ǘƘŜ 5ƛǎǘǊƛŎǘ ƛƳǇƭŜƳŜƴǘǎ ŀ ǎƛƳǇƭŜ ƳŜǘƘƻŘ ƛƴ ǿƘƛŎƘ 



 

5-11 
 

Palmdale Water District - 2019  Financial Planning, Revenue 

Requirements, Cost of Service, and Rate Setting Analysis  

ǘƘŜ ŀǊŜŀǎ ŀǊŜ ŎŀǘŜƎƻǊƛȊŜŘ ōȅ άLǊǊƛƎŀōƭŜ !ǊŜŀέ ŀƴŘ άbƻƴ-LǊǊƛƎŀōƭŜ !ǊŜŀέ ƻƴƭȅ ŀƴŘ still use the data on individual 

customer basis, not the aggregate level, provided by EA. 

Figure 5-4. Irrigable Area Verification 

 

Effect on Allocations  

In the next step we explore the effect of the proposed surface classifications on customer allocations. Figure 

5-5 displays the distribution of proposed irrigable area as a percentage of parcel area. The yellow vertical line is 

the current allocation for irrigable area for all customers, which is defined as 50% of the parcel area. This implies 

that all customers to the left of the yellow line will receive a reduced outdoor allocation relative to the current 

rate structure, and all customers to the right of the yellow line will receive an increase in outdoor allocation. Most 

customers will receive a reduced allocation. The data, in addition to anecdotal evidence from staff that reviewed 

parcel imagery, strongly support an overall reduction in irrigable area. All else equal, a reduction in irrigable area 

will result in increased revenue for the District and more stringent price signals to promote conservation for the 

customers. 
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Figure 5-5. Proposed Irrigable Area as Percentage of Parcel Area 

 

Figure 5-6 ǇǊŜǎŜƴǘǎ 5ƛǎǘǊƛŎǘ ŎǳǎǘƻƳŜǊǎΩ ŀŎǘǳŀƭ ǳǎŀƎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōȅ ǘƛŜǊΦ ¦ƴŘŜǊ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊŀǘŜ ǎǘǊǳŎǘǳǊŜΣ ǘƘŜ 

Tier 1 usage will reduce by 7% while the Tier 2 usage will only reduce by 3%. This indicates that the majority of 

District customers are not using all of their water allocation for outdoor use currently. Incorporating EA data, 

which provideǎ 5ƛǎǘǊƛŎǘ ŎǳǎǘƻƳŜǊǎΩ actual landscaped area that is ŘŜŦƛƴŜŘ ŀǎ άLǊǊƛƎŀōƭŜέ for each residential parcel 

will help align ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǊŜǎƛŘŜƴǘƛŀƭ ŎǳǎǘƻƳŜǊǎΩ ǿŀǘŜǊ ƴŜŜŘs and water budgets. 
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Figure 5-6. Usage Distribution by Tier Current vs. Proposed 

 

 

LǊǊƛƎŀǘƛƻƴ /ǳǎǘƻƳŜǊǎΩ Tier 1 (essential usage) is based on the same outdoor usage formula used for residential 

customers with a Landscape Factor (LF) of 0.42 based on low water use plants. Tier 2 (Efficient usage) uses a LF 

factor of 0.7, which is consistent with that of residential customers. Irrigation customers are given 100% of their 

parcel as a Landscape (Irrigable) area.  

Recommended Rates 

It is estimated that approximately 82% ƻŦ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ hϧa Ŏƻǎǘǎ ŀǊŜ ŦƛȄŜŘ ǿƘƛƭŜ му% are variable. In order to 

maintain an incentive for water conservation, there should be a reasonable balance between cost recovered 

under the fixed base charges and volumetric charges; therefore, not all fixed costs will be recovered from the fixed 

monthly service charges. Under the proposed rates, the revenues recovered from fixed charges represent 55% of 

the total revenue. 

Table 5-6 shows the CY 2020 revenue requirements ($25.0 million) allocated to each cost causative component. 

Most of other operating revenues and non-operating revenues are used to offset the cost allocated to the base. 

Approximately $ 1.3 million from property tax revenue was used to offset the Tier 1 rate to mitigate rate impacts 

on small users. 
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Table 5-6. Fixed and Variable Cost Components, CY 2020 

 

Base, peaking, meter, and fire protection service costs in the fixed charge components are distributed among various meter sizes using the AWWA ratio discussed 

in the Key Assumptions section (Table ES 3). Customer service and billing costs are simply divided by the number of accounts since the service requirements of this 

type are the same regardless of the meter size installed on a property. The monthly service charge per equivalent meter per month is $37.17. However, the District 

wishes to maintain the same charge for the meter size 1-inch and below since aƭƭ ƴŜǿ ƳŜǘŜǊǎ ōŜƛƴƎ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǎŜǊǾƛŎŜ ŀǊŜŀ ŀǊŜ м-inch meters. The 

fixed service charge for 1-inch meter and below is therefore computed by taking the revenue requirements that need to be collected from these meters divided 

by the number of accounts, resulting in $38.22 per month. Table 5-7 shows the cost distribution of each cost causative component to different customer classes 

based on their service requirements. The total of $13.6 million is the revenue requirements that need to be collected from cuǎǘƻƳŜǊǎΩ ŦƛȄŜŘ ŎƘŀǊƎŜǎΦ 

Table 5-7. Cost Allocation by Customer Class and Cost Component  

 

Volumetric charges are established based on variable costs such as water purchases, treatment, and energy costs. The peaking and delivery costs on the volumetric 

side are the remaining fixed costs intended to be recovered from volumetric charges. Additionally, water conservation related costs must be recovered from tiers 

greater than ŎǳǎǘƻƳŜǊǎΩ ǿŀǘŜǊ ōǳŘƎŜǘǎΦ 9ȄŀƳǇƭŜǎ ƻŦ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ǇǊƻƎǊŀƳǎ ƛƴŎƭǳŘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻǳǘǊŜŀŎƘ ǎǳŎƘ ŀǎ ŎƻƴǘŜǎǘǎΣ landscape workshops, trainings, and 

education programs.
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Table 5-8 displays detailed cost allocations to Tier 1 through Tier 5 based on their characteristics. 

Table 5-8. Distribution of Costs to Tiers (Test Year, CY 2020) 

 




































































