
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OFFICE LOCATIONS: 
 

Temecula – Corporate Headquarters 

32605 Temecula Parkway, Suite 100 

Temecula, CA 92592 

 

San Francisco – Regional Office 

870 Market Street, Suite 1223 

San Francisco, CA 94102 

 

California Satellite Offices 

Atascadero, Davis 

Huntington Beach, 

Joshua Tree, Riverside 

Sacramento, San Jose 

 

www.nbsgov.com 
 

 

FINAL REPORT 

Water Rate Study 

MARCH 2022 

 

Aerial view of City of Madera 

via Google Earth 

via Google Earth 

 



 

 

TABLE OF CONTENTS 
 

 Purpose and Overview of the Study ................................................................... 1 

A. Purpose ........................................................................................................................... 1 

B. Overview of the Study ..................................................................................................... 1 

 Water Rate Study .............................................................................................. 4 

A. Key Water Rate Study Issues ........................................................................................... 4 

B. Financial Plan ................................................................................................................... 4 

C. Cost of Service Analysis ................................................................................................... 6 

Classification of Costs .......................................................................................................... 7 

Customer Classes ................................................................................................................. 8 

Costs Allocated to Customer Classes ................................................................................... 9 

D. Rate Design Analysis ..................................................................................................... 12 

Fixed Charges .....................................................................................................................12 

Variable Charges ................................................................................................................13 

E. Proposed Water Rates ................................................................................................... 13 

F. Comparison of Current and Proposed Water Bills ........................................................ 14 

 Recommendations and Next Steps .................................................................. 19 

A. Consultant Recommendations ...................................................................................... 19 

B. Next Steps ..................................................................................................................... 19 

C. NBS’ Principal Assumptions and Considerations .......................................................... 19 

Appendix:  Detailed Water Rate Study Tables and Figures 

  



 

 

TABLE OF FIGURES 
Figure 1. Primary Components of a Rate Study ..................................................................................... 1 

Figure 2. Summary of Water Revenue Requirements ........................................................................... 5 

Figure 3. Summary of Capital Improvement Plan .................................................................................. 6 

Figure 4. Summary of Reserve Funds ..................................................................................................... 6 

Figure 5. Cost Classification Summary ................................................................................................... 7 

Figure 6. Allocation of Water Revenue Requirements .......................................................................... 8 

Figure 7. Commodity and Conservation Allocation Factors ................................................................... 9 

Figure 8. Capacity Allocation Factor ....................................................................................................... 9 

Figure 9. Customer Allocation Factor ..................................................................................................... 9 

Figure 10. Cost Allocation Methodology .............................................................................................. 10 

Figure 11. Capacity Related Costs and Customer Costs Allocation ..................................................... 11 

Figure 12. Meter Equivalency Factors .................................................................................................. 11 

Figure 13. Commodity and Conservation Cost Allocations .................................................................. 12 

Figure 14. Calculated Fixed Meter Charges.......................................................................................... 13 

Figure 15. Calculated Variable Charges ................................................................................................ 13 

Figure 16. Proposed Water Rates ........................................................................................................ 14 

Figure 17. Monthly Bill Comparison for Single Family Customers (1-inch meters) ............................. 15 

Figure 18. Monthly Water Bill Comparison for Commercial Customers (1-inch meters) .................... 16 

Figure 19. Regional Bill Comparison for Single-Family Customers ...................................................... 17 

Figure 20. Regional Bill Comparison for Commercial Customers ........................................................ 18 

 



 

This list identifies abbreviations and acronyms that may be used in this report. This list has not been viewed, arranged, or edited by 

an attorney, nor should it be relied on as legal advice. The intent of this list is to support the recognition and analysis of this report. 

Any questions regarding clarification of this document should be directed to staff or an attorney specializing in this particular subject 

matter. 

ABBREVIATIONS & ACRONYMS 
 

AAF   

AF 

Alt. 

Avg. 
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BMP 

CA 

CAP 

CCF  

CCI 

COM 

Comm. 

COS 

COSA 

CPI  

CIP  

DU 

Excl. 

ENR  

EDU 

Exp. 

FP 

FY 

FY 2021/22 

GPD  

GPM 

HCF 

Ind. 

Irr. 

LAIF 

MFR 

Mo. 

Muni. 

N/A 

O&M 

Prop 13 

 

 

 

Average Annual Flow  

Acre Foot, equal to 435.6 HCF/CCF or 325,851 gallons 

Alternative 

Average 

American Water Works Association 

Best Management Practice 

Customer 

Capacity 

Hundred Cubic Feet (same as HCF); equal to 748 gallons  

Construction Cost Index 

Commodity 

Commercial 

Cost of Service 

Cost of Service Analysis 

Consumer Price Index 

Capital Improvement Program  

Dwelling Unit 

Exclude 

Engineering News Record  

Equivalent Dwelling Unit 

Expense 

Fire Protection 

Fiscal Year (e.g., July 1st to June 30th) 

July 1, 2021 through June 30, 2022 

Gallons per Day 

Gallons per Minute 

Hundred Cubic Feet; equal to 748 gallons or 1 CCF  

Industrial 

Irrigation 

Local Agency Investment Fund 

Multi-Family Residential 

Month 

Municipal 

Not Available or Not Applicable 

Operational & Maintenance Expenses  

Proposition 13 (1978) – Article XIIIA of the California Constitution which limits taxes 

on real property to 1% of the full cash value of such property. 
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 PURPOSE AND OVERVIEW OF THE STUDY 

A. Purpose 

The City of Madera (City) retained NBS to conduct a comprehensive water rate study for several reasons, 

including meeting revenue requirements, providing greater financial stability for the water enterprise, and 

complying with certain legal requirements (such as California Constitution article XIII D, Section 6, which is 

commonly referred to as Proposition 218 [Prop 218]). The rates resulting from this study were developed in 

a manner that is consistent with industry standard cost of service principles. In addition to documenting the 

rate study methodology, this report is provided with the intent of assisting the City to maintain transparent 

communications with its residents and businesses.  

In developing new water rates, NBS worked cooperatively with City staff and the City Council (Council), in 

selecting appropriate rate alternatives. Based on input from all stakeholders, the proposed rates are 

summarized in this report.  

B. Overview of the Study 

Comprehensive rate studies such as this one typically includes the following three components, as outlined 

in Figure 1:  

1. Preparation of a Financial Plan, which identifies the net revenue requirements for the utility.  

2. Cost of Service Analysis, which determines the cost of providing service to each customer class and 

water usage tiers.  

3. Rate Design Analysis, which evaluates different rate design alternatives.  

Figure 1. Primary Components of a Rate Study 
 

1 FINANCIAL  

PLAN 

 

2 
COST-OF-

SERVICE 

ANALYSIS 

 

3 RATE DESIGN 

ANALYSIS 

Compares current sources and 

uses of funds and determines the 

revenue needed from rates and 

projects rate adjustments. 

 Proportionately allocates the 

revenue requirements to the 

customer classes and tiers in 

compliance with industry standards 

and State Law. 

 Considers what rate structure will 

best meet the City’s need to collect 

rate revenue from each customer 

class. 

These steps are intended to follow industry standards and reflect the fundamental principles of cost-of-

service rate making embodied in the American Water Works Association (AWWA) Principles of Water Rates, 

Fees, and Charges1, also referred to as the M1 Manual. The rate study also addresses requirements under 

 

1 Principles of Water Rates, Fees, and Charges, Manual of Water Supply Practices, M1, AWWA, seventh edition, 2017. 
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Proposition 218 that rates do not exceed the cost of providing the service, and that the rates be proportionate 

to the cost of providing service for all customers. In terms of the chronology of the study, these three steps 

represent the order they were performed in this Study. Detailed tables and figures documenting the 

development of the proposed rates are provided in the Appendix.  

FINANCIAL PLAN 

As a part of this rate study, NBS projected revenues and expenditures on a cash flow basis for the next five 

years. The amount of rate revenue required, that will allow reserves to be maintained at the recommended 

levels, is known as the net revenue requirement. As current rate revenue falls short of the net revenue 

requirement, rate adjustments -- or more accurately, adjustments in the total revenue collected from rates -- 

are recommended. This report presents an overview of the methodologies, assumptions, and data used, 

along with the financial plans and proposed rates developed in this study2.  

WATER RATE DESIGN ANALYSIS 

Rate Design is typically the stage in the study where NBS, staff and the Council must work closely together, 

to develop rate alternatives that will meet the City’s objectives. It is important for the water utility to send 

proper price signals to its customers about the actual cost of their water usage. This objective is typically 

addressed through both the magnitude of the rate adjustments, and the rate structure design. In other words, 

both the amount of revenue collected, and the way in which the revenue is collected from customers are 

important.  

Several criteria are typically considered in setting rates and developing practical rate structures. The 

fundamentals of this process have been documented in a number of rate-setting manuals, such as the 

American Water Works Association (AWWA) Manual M1. The foundation for evaluating rate structures is 

generally credited to James C. Bonbright in the Principles of Public Utility Rates3, which outlines pricing 

policies, theories, and economic concepts along with various rate designs. The following is a simplified list of 

the attributes of a sound rate structure: 

• Rates should be easy to understand from the customer’s perspective. 

• Rates should be easy to administer from the utility’s perspective. 

• Rates should promote the efficient allocation of the resource. 

• Rates should be equitable and non-discriminating (that is, cost based). 

• There should be continuity in the ratemaking philosophy over time. 

• Rates should address other utility policies (for example, encouraging conservation & economic 

development). 

• Rates should provide month-to-month and year-to-year revenue stability. 

The following are the basic rate design criteria that were considered in this study: 

Rate Structure Basics –The vast majority of rate structures contain a fixed or minimum charge in combination 

with a volumetric charge. The revenue requirements for each customer class are collected from both fixed 

monthly meter charges and variable commodity charges. The rates proposed in this report are designed to 

 

2 The complete financial plan is set forth in the Appendix. 
3 James C. Bonbright; Albert L. Danielsen and David R. Kamerschen, Principles of Public Utility Rates, (Arlington, VA: Public Utilities 

Report, Inc., Second Edition, 1988), p. 383-384. 
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collect the almost the same revenue split as current rates; about 36 percent (36%) of rate revenue from the 

fixed meter charge and 64 percent (64%) from the variable commodity charge4. 

Fixed Charges – Fixed charges can be called base charges, minimum monthly charges, customer charges, fixed 

meter charges, etc. Fixed charges for water utilities typically increase by meter size. From a financial stability 

perspective, if utilities recover all of their fixed costs from fixed charges and all of their variable costs from 

volumetric charges, fluctuations in water sales revenues are directly offset by reductions or increases in 

variable expenses. When rates are set in this manner, they provide the greatest revenue stability for the 

utility. However, other factors are often considered when designing water rates such as community values, 

water conservation goals, ease of understanding, and ease of administration.  

Volumetric (Consumption-Based) Charges – In contrast to fixed charges, variable costs such as purchased 

water, the cost of electricity used in pumping water, and the cost of chemicals for treatment tend to change 

with the quantity of water produced. For a water utility, variable charges are based on metered consumption 

and charged on a dollar-per-unit cost (for example, per 100 cubic feet, or one hundred cubic feet (hcf), which 

is equal to approximately 748 gallons).  

Multi-Tiered Water Charges – An inclining block rate structure attempts to send a price signal to customers 

that their consumption costs more as more water is consumed and is generally considered to be a more 

conservation-oriented rate structure. Tiered water charges are encouraged by state law and regulatory 

mandates but are also intended to represent the higher costs for customers that contribute more to peak 

summertime usage and place greater demands on the system. The types of higher costs reflected, for 

example, in the higher tiers of the rate structure may include conservation program costs which are intended 

to encourage customers to eliminate inefficient and wasteful water use, and otherwise reduce consumption 

during peak periods. 

REGULATORY ISSUES 

Drought and Water Conservation - On January 17, 2014, Governor Jerry Brown declared a State of Emergency 

throughout California due to severe drought conditions. On April 1, 2015, the Governor issued Executive 

Order B-29-15 mandating statewide water conservation of 25 percent. The specific conservation mandate for 

each community in California varied from 4 to 36 percent.  

While conservation is good from a supply and environmental standpoint, it places financial pressure on the 

utility. Consumption has an impact on both revenue and expenses and with positive conservation efforts 

continuing to be a high priority for the City, the revenue declines could put the water utility at risk in the 

future without changes in the consumption charges. The City directed NBS to develop a drought rate structure 

which is presented in Section 2 of this report. The drought rates presented in this report may be adopted at 

the Council’s choosing in the future, in the event of a state issued drought mandate as was done in 2015. 

 

4 The California Urban Water Conservation Council recommends recovering at least 70 percent of rate revenue through volume-
based rates. However, water utilities are allowed to develop their own allocations that accurately reflect their actual cost 
allocations. 
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 WATER RATE STUDY 

A. Key Water Rate Study Issues 

The City’s water rate analysis was undertaken with a few specific objectives, including: 

• Maintain routine operation and maintenance expenditures of the water system, including salaries 

and benefits of water resources staff, contracted services and water sustainability programs. 

• Fund routine capital projects to maintain a modern and reliable water network and infrastructure. 

• Maintain reserve fund levels to ensure future financial stability for the water utility. 

• Provide revenue stability for the Utility, due to the level of capital investment planned over the next 

five years. 

• Comply with Prop 218 requirements to ensure cost of service are properly allocated amongst user 

classifications. 

• Evaluate the appropriateness of the current tiered rate structure and compare it to a uniformed rate 

structure.   

The rate structures NBS is proposing relied on industry standards and cost-of-service principles. The fixed and 

volume-based charges were calculated based on the net revenue requirements, number of customer 

accounts and water consumption data provided by the City.   

B. Financial Plan 

It is important for municipal utilities to maintain reasonable reserves in order to handle emergencies, fund 

working capital, maintain a good credit rating, and generally follow sound financial management practices. 

Rate adjustments are governed by the need to meet operating and capital costs, maintain adequate debt 

coverage, and build reasonable reserve funds. The current state of the City’s water utility, with regard to 

these objectives, is as follows: 

• Meeting Net Revenue Requirements: For Fiscal Year (FY) 2022/23 through FY 2026/27, the projected 

net revenue requirement (that is, total annual expenses plus debt service and rate-funded capital 

costs, less non-rate revenues) for the City is approximately $11.1 million on average, annually.  

• Building and Maintaining Reserve Funds: Reserve funds provide a basis for a utility to cope with fiscal 

emergencies such as revenue shortfalls, asset failure, and natural disasters, among other events. 

Reserve policies provide guidelines for sound financial management, with an overall long-range 

perspective to maintain financial solvency and mitigate financial risks associated with revenue 

instability, volatile capital costs, and emergencies. The reserve funds for the Utility are considered 

unrestricted reserves and consist of the following: 

• The Operating Reserve should equal approximately 90 days of operating expenses (reaching 

approximately $2.1 million in FY 2026/27). An Operating Reserve is intended to promote 

financial viability in the event of any short-term fluctuation in revenues and/or expenditures. 

Fluctuations in revenue can be caused by weather patterns, the natural inflow and outflow 

of cash during billing cycles, natural variability in demand-based revenue streams (such as 

volumetric charges), and – particularly in periods of economic distress – changes or trends in 

age of receivables.  
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• The Capital Outlay Reserve should equal roughly 6% of asset values, reaching $4 million 

annually over the next five years. These monies are set aside to address long-term and 

routine capital system replacement and rehabilitation needs.  

• Funding Capital Improvement Projects: The City must also be able to fund necessary capital 

improvements in order to maintain current service levels. City staff has identified roughly $48.4 

million (in current year dollars) in expected capital expenditures for FY 2021/22 through 2026/27. 

With the recommended rate increases, these expenditures can be accomplished but reserves will fall 

below the minimum recommended target. The City was able to secure grant monies from the 

American Rescue Plan Act (ARPA), in which $6 million is allocated towards the water enterprises’ 

capital projects. This grant funding significantly helps offset the financial burden on rate payers. 

• Inflation and Growth Projections: Assumptions regarding cost inflation were made in order to project 

future revenues and expenses for the study period.  

• Customer growth is expected to be 0% annually. 

• General inflation is assumed to be 3% annually. 

• Water supply, salaries, benefits, fuel, and electricity are all assumed to be 5% annually. 

• Some expenses are assumed to have no escalation annually. 

• Maintaining Adequate Bond Coverage: The City currently has two outstanding water revenue bonds 

from 2015 and 2019 that require the City to maintain a debt service coverage ratio of at least 1.20. 

The benefit of exceeding the minimum debt coverage ratio is that it strengthens the City’s credit 

rating, which can help lower the interest rates for debt-funded capital projects in the future, should 

the City decide to use them.  

Rate revenue adjustments of one percent (1%) annually in FY 2022/23 through FY 2024/25 are recommended 

in order to fund operating expenses, planned capital projects, debt service obligations but the reserve levels 

will fall below the minimum target. Figure 2 summarizes the sources and uses of funds, net revenue 

requirements, and the recommended annual percent adjustments in total rate revenue recommended for 

the next 5 years for the City.  

Figure 2. Summary of Water Revenue Requirements 

 

 

FY 2021/22 FY 2022/23 FY 2023/24 FY 2024/25 FY 2025/26 FY 2026/27

Sources of Water Funds

Rate Revenue Under Prevailing Rates 11,572,381$   11,572,381$   11,572,381$   11,572,381$   11,572,381$   11,572,381$    

Additional Revenue from Rate Increases 1 -                     115,724         232,605         350,655         350,655         350,655          

Projected Annual Rate Increase 0.00% 1.00% 1.00% 1.00% 0.00% 0.00%

Non-Rate Revenues 318,705          318,705          318,705          318,705          318,705          318,705           

Interest Earnings 415,410          337,685          70,894            84,195            98,390            116,366           

Total Sources of Funds 12,306,496$   12,344,495$   12,194,585$   12,325,936$   12,340,130$   12,358,107$    

Uses of Water Funds

Operating Expenses 7,258,284$     7,511,453$     7,767,973$     8,301,238$     8,590,059$     8,881,667$      

Debt Service 778,791          781,889          783,744          784,327          783,599          784,950           

Rate-Funded Capital Expenses 1,948,133       6,894,764       927,771          477,227          -                      4,600,399        

Total Use of Funds 9,985,208$     15,188,106$   9,479,488$     9,562,791$     9,373,658$     14,267,016$    

Surplus (Deficiency) after Rate Increase 2,321,288$     (2,843,610)$    2,715,098$     2,763,144$     2,966,472$     (1,908,909)$     

Cumulative Rate Increases 0.00% 1.00% 2.01% 3.03% 3.03% 3.03%

Net Revenue Requirement
2

9,251,093$     14,531,715$   9,089,888$     9,159,891$     8,956,564$     13,831,945$    
1.  Revenue from rate increases assume an implementation date of July 1, 2022 and then July 1st, 2023 through 2024.

2.  Total Use of Funds less non-rate revenues and interest earnings. This is the annual amount needed from water rates.

Summary of Sources and Uses of Funds

and Net Revenue Requirements 

Projected
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Figure 3 summarizes the Capital Improvement Plan, providing the expected cost and timing of capital projects 

during the 5-year rate period. The American Rescue Plan Act (ARPA) grant monies, in which $6 million are 

allocated to capital projects in the water enterprise fund are shown in this figure.  

Figure 3. Summary of Capital Improvement Plan 

 

Figure 4 summarizes the projected reserve fund balances and reserve targets for the water utility’s 

unrestricted reserve funds. The appendix tables include the detailed revenue requirements, reserve funds, 

revenue sources, proposed rate adjustments, and the City’s capital improvement program. As can be seen in 

Figure 4, given proposed rate adjustments, reserves will not meet the minimum target all but FY 25/26 in the 

projected years, and will dip below targets in order to cash fund the capital improvement program that is not 

funded with ARPA funding. 

Figure 4. Summary of Reserve Funds 

 

C. Cost of Service Analysis 

Once the net revenue requirements are determined, the cost-of-service analysis proportionately distributes 

the revenue requirements to each of the customer classes. The cost-of-service analysis consists of two major 

components: (1) the classification of expenses, and (2) the allocation of costs to customer classes. Costs were 

classified corresponding to the function they serve. All costs in the City’s budget are allocated to each 

component of the rate structure in proportion to the level of service required by customers. The levels of 

service are related to volumes of peak and non-peak demand, infrastructure capacity, and customer service. 

These are based on allocation factors, such as water consumption, peaking factors, and number of accounts 

by meter size. Ultimately, a cost-of-service analysis is intended to result in rates that are proportional to the 

cost of providing service to each customer. 

CAPITAL FUNDING FORECAST

FY 2021/22 FY 2022/23 FY 2023/24 FY 2024/25 FY 2025/26 FY 2026/27

Grants1 -$                  2,500,000$   -$                  -$                  -$                  -$                  

Use of Development Impact Fee Fund
2

155,367        155,367        155,367        155,367        155,367        155,367        

Use of American Rescue Plan Proceeds
3

1,380,000     4,620,000     -                    -                    -                    -                    

Use of Capital Expenditure Reserve Fund 6,500,000     11,500,000   2,000,000     2,000,000     2,000,000     138,140        

Rate Revenue 1,948,133     6,894,764     927,771        477,227        -                    4,600,399     

Total Sources of Capital Funds 9,983,500$   25,670,131$ 3,083,138$   2,632,594$   2,155,367$   4,893,906$   
1.  Grant Funding is per source file: Enterprise Funds Budget 2020-21.pdf, pages 21-32.

  FY 2022/23 grant from updated CIP file: Water CIP Table ARPA.xlsx.

2.  Development Impact Fee Fund to fund some projects used for future customers only per Water CIP Table ARPA.xlsx.

  This amount drains the DIF fund in order to contribute to projects over time.

3.  The City was awarded American Rescue Plan Act funds in which $6 million is allocated to water capital projects.

Funding Sources:

Projected

FY 2021/22 FY 2022/23 FY 2023/24 FY 2024/25 FY 2025/26 FY 2026/27

Operating Reserve Fund

Ending Balance 1,789,714$     1,946,103$     1,915,391$     2,046,881$     2,118,097$     209,187$         

Recommended Minimum Target 1,789,714      1,852,139      1,915,391      2,046,881      2,118,097      2,190,000       

Capital Outlay Reserve Fund

Ending Balance 16,365,419$   1,865,419$     2,611,229$     3,242,884$     4,138,140$     4,000,000$      

Recommended Minimum Target 2,000,000      4,000,000      4,000,000      4,000,000      4,000,000      4,000,000       

Debt Service Reserve Fund

Ending Balance 485,383$        485,383$        485,383$        485,383$        485,383$        485,383$         

Recommended Minimum Target -                     -                     -                     -                     -                     -                      

Total Ending Balance 18,155,133$   3,811,522$     4,526,620$     5,289,764$     6,256,237$     4,209,187$      

Total Recommended Minimum Target 3,789,714$    5,852,139$    5,915,391$    6,046,881$    6,118,097$    6,190,000$     

Debt Service Reserve Fund
Projected
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CLASSIFICATION OF COSTS 

Most costs are not typically allocated 100 percent to fixed or variable categories and, therefore, are allocated 

to multiple functions of water service. Costs were classified using the commodity-demand method which is 

found in the AWWA M1 Manual5. In accordance with this method, budgeted costs were “classified” into four 

categories: base commodity, conservation, capacity, and customer. The classification process provides the 

basis for allocating costs to various customer classes based on the cost causation (classification) components 

described below: 

• Commodity related costs are those that change as the volume of water produced and delivered 

changes. These commonly include the costs of water quality testing, energy related to pumping for 

transmission and distribution, and source of supply. 

• Conservation related costs are associated with efforts made by the City to permanently reduce water 

usage. 

• Capacity related costs are related with sizing facilities to meet the maximum, or peak demand. This 

includes both operating costs and capital infrastructure costs incurred to accommodate peak system 

capacity events.  

• Customer related costs are correlated with having a customer on the water system, such as meter 

reading, postage, billing and other administrative duties.  

The City’s budgeted costs were reviewed and allocated to these cost causation components which are used 

as the basis for establishing new water rates and translate to fixed and variable charges. Tables in the 

Appendix show how the City’s expenses were classified and allocated to these cost causation components. 

Additionally, each cost causation component is considered fixed or variable, as summarized in Figure 5.  

Figure 5. Cost Classification Summary 

 

Based on the City’s projected costs, the Cost-of-Service Analysis (COSA) resulted in a distribution that is 

approximately 36% fixed and 64% variable. The City’s current rate structure collects about 33% of rate 

revenue from fixed charges and 67% from variable charges. Figure 6 summarizes the allocation of the net 

revenue requirements to each cost causation component for the proposed new rate structure. 

 

5 Principles of Water Rates, Fees, and Charges, Manual of Water Supply Practices, M1, AWWA, seventh edition, 2017, p. 83. 

Revenue Requirements

Fixed Costs

Capacity Costs Customer Costs

Variable Costs

Commodity Costs Conservation Costs
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Figure 6. Allocation of Water Revenue Requirements 

  

CUSTOMER CLASSES 

Customer classes are determined by combining customers with similar demand characteristics and types of 

use into categories that reflect the cost differentials to serve each type of customer. This process is limited 

by the desire to not overcomplicate the City’s rate structure.  

For the City, the customer classes are split between single-family residential, multi-family residential, 

commercial, industrial, and irrigation. Single-family residential customers are separated from other 

customers for the purpose of the rate calculation because non single-family customers: 

1. Are using more water on average per account. 

2. Water usage varies greatly among these customers based on the specific type of customer and meter 

size. 

The amount of consumption, the peaking factors, the number of meters, and the number of dwelling units 

by customer class are used in the cost-of-service analysis to allocate costs to customer classes and determine 

the appropriate rate structures for each. The City’s most recent consumption is summarized in Figure 7. 

Commodity (and conservation) related costs are associated with the total annual consumption of water by 

customer class, as shown in Figure 7. This figure also shows the average monthly statistics for each 

customer class. 

  

Commodity - Related Costs 7,001,348$        59.1%

Conservation - Related Costs 632,653$           5.3%

Capacity - Related Costs 2,758,809$        23.3%

Customer - Related Costs 1,459,629$        12.3%

Total 11,852,440$      100%

Adjusted Net Revenue 

Requirements

36% Fixed / 64% Variable

Functional

Category

Proposed Rates for FY 2021/22
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Figure 7. Commodity and Conservation Allocation Factors 

 

As shown in Figure 8, the capacity related costs are determined from the peak monthly use of each customer 

class. The peaking factors of each customer class are also calculated in this figure. 

Figure 8. Capacity Allocation Factor 

  

The number of customers for each customer class (also known as customer allocation factors) are shown in 

Figure 9. 

Figure 9. Customer Allocation Factor 

 

 

COSTS ALLOCATED TO CUSTOMER CLASSES 

Costs are allocated to each customer class based on the customer characteristics of each class in order to 

reflect the cost differentials to serve each type of customer. Figure 10 summarizes how the costs for each 

cost causation component from Figure 6 are allocated to each customer class.  

Winter Annual Summer

Single-Family 2,253,906       63.4% 8             15           22           

Multi-Family 467,097          13.1% 9             12           17           

Commercial 679,591          19.1% 42           70           103         

Industrial 37,010            1.0% 101         134         168         

Irrigation 115,456          3.2% 44           141         261         

Total 3,553,060       100%
1.  Consumption is from January through December 2020. 

Average Monthly StatisticsCustomer Class
Volume 

(hcf)
1

Percent of 

Total Volume

Customer Class

Average 

Monthly Use 

(hcf)

Peak Monthly 

Use (hcf) 2
Peaking 

Factor

Max 

Monthly 

Capacity 

Factor

Single-Family 187,825 286,177 1.52 63.9%

Multi-Family 38,925 54,661 1.40 12.2%

Commercial 56,633 84,950 1.50 19.0%

Industrial 3,084 4,013 1.30 0.9%

Irrigation 9,621 18,378 1.91 4.1%

Total 296,088            448,180            100%
2.  Based on peak monthly data (peak day data not available).

Customer Class
Number of 

Meters 
1

Percent of 

Total Accounts

Number of 

Units 
1

Percent of 

Total Units

Single-Family                12,663 89.8%        12,663 75.6%

Multi-Family                     528 3.7%           3,183 19.0%

Commercial                     813 5.8%              813 4.9%

Industrial                       23 0.2%                23 0.1%

Irrigation                       68 0.5%                68 0.4%

Total 14,095              100.0% 16,750      100.0%
1.  Meter Count is from December 2020. 
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Figure 10. Cost Allocation Methodology 

 

The costs allocated to each causation component are assigned to each customer class using the cost allocation 

methodology described in Figure 10. This process is shown in the following sections. 

Capacity Related Costs 

The capacity related costs allocation is summarized in Figure 11. Capacity related costs are those costs 

associated with constructing and operating the water system to ensure there is sufficient capacity in the 

system to meet the demand of each meter connected. These costs are first allocated to customer classes 

based on monthly peak capacity factors and then by hydraulic capacity. 

Larger meters have the potential to use more of the system’s capacity, compared to smaller meters. The 

potential capacity demanded is proportional to the maximum safe meter capacity (hydraulic capacity) of each 

meter size as established by the AWWA6. The meter capacity factors used in this study are shown in Figure 

12. 

A “hydraulic capacity factor” is calculated by dividing the maximum capacity or flow of large meters by the 

capacity of the base meter size, which is typically the most common residential meter size (in this case a 1-

inch meter). For example, Figure 12 shows the hydraulic capacity of a two-inch meter is 3.20 times that of a 

1-inch meter.  

The actual number of meters by size is multiplied by the corresponding capacity ratios to calculate the total 

number of equivalent meters. The number of equivalent meters is used as a proxy for the potential demand 

that each customer can place on the water system and the percentage of capacity related costs distributed 

to each meter size by the Percent of Total Hydraulic Capacity. 

 

 

6 Water Meters - Selection, Installation, Testing, and Maintenance, Manual of Water Supply Practices, M6, AWWA, fifth edition, 
2027, p. 63. 

•Allocated based on peak water consumption by customer class

•Then, allocated based on the hydraulic capacity of each meter size
Capacity Related Costs 

•Allocated based on the total number of meters
Customer 

Related Costs

•Allocated based on water consumption by customer class
Commodity 

Related Costs

•Recovered from water rates to encourage conservation
Conservation Related 

Costs
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Customer Related Costs 

The customer related cost allocation is also summarized in Figure 11. Customer related costs are comprised 

of those costs related to reading and maintaining meters, customer billing and collection, and other customer 

service related costs. The customer service costs do not differ among the various meter sizes; therefore, these 

costs are spread equally among all meters. Each customer class is allocated customer related costs based 

upon the percentage of total meters that are in that class. 

Figure 11. Capacity Related Costs and Customer Costs Allocation 

 

Figure 12. Meter Equivalency Factors 

 

 

Commodity and Conservation Related Costs 

Commodity related costs are those costs related to the amount of water sold and commonly include the costs 

of chemicals used in the treatment process, energy related to pumping for transmission and distribution, and 

source of supply. Each customer class is allocated commodity related costs based upon the percentage of 

total consumption by that class. These costs are summarized in Figure 13. 

Conservation related costs are those costs related to the water conservation program expenses in the City’s 

budget. These are also summarized by customer class in Figure 13. 

Capacity - 

Related Costs

Customer - 

Related Costs

Single-Family 1,761,585$     1,103,479$     2,865,064$     67.9%

Multi-Family 336,472          277,373          613,845          14.6%

Commercial 522,920          70,846            593,766          14.1%

Industrial 24,704            2,004              26,708            0.6%

Irrigation 113,129          5,926              119,055          2.8%

Total Net Revenue Requirement 2,758,809$     1,459,629$     4,218,438$     100%

% of COS Net 

Revenue 

Req'ts

Customer Classes

Cost of Service 

Net Rev. 

Req'ts

Classification Components

Meter 

Capacity 

(gpm)

Equivalency 

to 1 inch

5/8 inch 20 0.40

3/4 inch 30 0.60

1 inch 50 1.00

1.5 inch 100 2.00

2 inch 160 3.20

3 inch 320 6.40

4 inch 500 10.00

6 inch 1,000 20.00

8 inch 1,600 32.00
1.  Meter flow rates are from AWWA M-1 Table B-1.

Meter Size

Standard Meters1

Displacement Meters

Compound Class I Meters
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Figure 13. Commodity and Conservation Cost Allocations 

 

The City currently has a three-tiered volumetric rate for single-family residential customers and a two-tiered 

volumetric rate structure for multi-family residential customers. Non-residential customers are charged on a 

single, uniform volumetric rate per unit of water.  

Because of the City’s concern about the current tiered rate structure, NBS  recommends eliminating tiers from 

residential customers and charge one uniform rate for single family residential, multi-family residential and 

non-residential customers. 

D. Rate Design Analysis 

The process of evaluating the water rate structure provides the opportunity to incorporate a number of rate-

design objectives and policies, including revenue stability, equity among customer classes, and water 

conservation. The following sections describe this process.  

NBS developed a water rate structure for the City to consider with the following components: 

1. Maintain a monthly fixed charge designed to collect 36% of rate revenue. 

2. Maintain a volumetric charge per unit of water designed to collect 64% of rate revenue: 

Eliminate tiered rate structure for single family residential customers and collect variable revenue 

from a single, uniform rate per hcf for single family residential, multi-family residential and non-

residential customers. 

FIXED CHARGES 

The fixed meter charge recognizes that the water utility incurs fixed costs regardless of whether customers 

use any water. There are two components that comprise the fixed meter charge: the customer component 

and the capacity component, as described in the previous section. Using the costs allocated to each customer 

from Figure 11; Figure 14 shows the calculations for the monthly charge for each customer class. 

 

 

 

 

 

Commodity - 

Related Costs

Conservation - 

Related Costs

Single-Family 4,441,349$        401,327$           4,842,676$     63.4%

Multi-Family 920,421             83,171               1,003,592       13.1%

Commercial 1,339,142          121,007             1,460,150       19.1%

Industrial 72,929               6,590                 79,519            1.0%

Irrigation 227,507             20,558               248,065          3.2%

Total Net Revenue Requirement 7,001,348$        632,653$           7,634,002$     100%

% of COS Net 

Revenue 

Req'ts

Customer Classes

Cost of Service 

Net Rev. 

Req'ts

Classification Components
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Figure 14. Calculated Fixed Meter Charges 

 

VARIABLE CHARGES 

Using the costs allocated to volumetric charges including water conservation shown in Figure 13, Figure 15 

shows the calculation for a uniform rate per hcf for all residential and non-residential customers.  

Figure 15. Calculated Variable Charges 

 

E. Proposed Water Rates 

The cost-of-service analysis is used to establish the rates for the first year in the five-year rate plan, FY 

2022/23. In the subsequent four years of the rate planning period, proposed charges are simply adjusted by 

the proposed adjustment in total rate revenue needed, to meet projected revenue requirements. Figure 16 

provides a comparison of the proposed rates for FY 2022/23 through FY 2026/27. More detailed tables on the 

development of the proposed charges are documented in the Appendix. 

 

 

 

Number of Meters by 

Class and Size1 5/8 inch 3/4 inch 1 inch 1 1/2 inch 2 inch 3 inch 4 inch 6 inch 8 inch

Single-Family 1                2                12,369     34            229          12            16            -               -               

Multi-Family -                 1                416          11            91            2              1              4              2              

Commercial 1                4                597          29            146          14            17            4              1              

Industrial -                 -                 13            3              4              2              1              -               -               

Irrigation -                 -                 46            3              14            3              2              -               -               

Total Meters/Accounts 2                   7                   13,441        80               484             33               37               8                 3                 

Hydraulic Capacity Factor
2

0.40 0.60 1.00 2.00 3.20 6.40 10.00 20.00 32.00

Total Equivalent Meters 0.8                4.2                13,441        160             1,548.8       211.2          370             160             96               

Monthly Fixed Service Charges

    Customer Costs ($/Acct/month)3 $8.63 $8.63 $8.63 $8.63 $8.63 $8.63 $8.63 $8.63 $8.63

    Capacity Costs ($/Acct/month)4 $5.75 $8.63 $14.38 $28.75 $46.00 $92.01 $143.76 $287.52 $460.03

Total Monthly Meter Charge $14.38 $17.26 $23.01 $37.38 $54.63 $100.64 $152.39 $296.15 $468.66
1.  Number of meters by size and customer class for December 2020. 

  Source file: 2020 SEP-DEC Munis Water Usage_Manipulated.xlsx

2.  Source file: AWWA Manual M1, "Principles of Water Rates, Fees, and Charges",  Table B-1.

3.  Customer costs are allocated to each customer by dividing the total customer costs by the total number of customers.

4.  Capacity costs are allocated by meter size and the hydraulic capacity of the meter.

Water 

Consumption 

(hcf/yr.)
1

Commodity - 

Related Costs

Conservation- 

Related Costs

Target Rev. 

Req't from 

Vol. Charges

Cost Per Unit 

of Water 

($/hcf)

a b c d = b+c d / a

Single-Family 2,253,906 4,441,349$     401,327$        4,842,676$   $2.15

Multi-Family 467,097 920,421          83,171            1,003,592     $2.15

Commercial 679,591 1,339,142       121,007          1,460,150     $2.15

Industrial 37,010 72,929            6,590              79,519          $2.15

Irrigation 115,456 227,507          20,558            248,065        $2.15

Total 3,553,060 7,001,348$ 632,653$ 7,634,002$ 
1.  Consumption by customer class from January-December 2020. 

Customer Classes

Base 

Volumetric 

Rates ($/hcf)

$2.15

$2.15
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Figure 16. Proposed Water Rates 

 

F. Comparison of Current and Proposed Water Bills 

Figure 17 and Figure 18 compare a range of monthly water bills for the current and proposed water rates for 

single-family residential customers (with a 1-inch meter), and commercial customers (with a 1-inch meter). 

This comparison is for the first year increase only. These monthly bills are based on typical meter sizes, and 

the average consumption levels for each customer class are highlighted. The rates without the ARPA funding 

are also shown for informational purposes. 

Figure 19 and Figure 20 summarize bill comparisons against regional Utilities for both single-family 

residential and commercial customers.  

FY 2022/23 FY 2023/24 FY 2024/25 FY 2025/26 FY 2026/27

Fixed Meter Charges

Monthly Fixed Service Charges:

5/8 inch $16.88 $14.38 $14.52 $14.67 $14.67 $14.67

3/4 inch $19.09 $17.26 $17.43 $17.60 $17.60 $17.60

1 inch $23.51 $23.01 $23.24 $23.47 $23.47 $23.47

1.5 inch $34.56 $37.38 $37.75 $38.13 $38.13 $38.13

2 inch $47.82 $54.63 $55.18 $55.73 $55.73 $55.73

3 inch $89.81 $100.64 $101.65 $102.67 $102.67 $102.67

4 inch $151.69 $152.39 $153.91 $155.45 $155.45 $155.45

6 inch $299.76 $296.15 $299.11 $302.10 $302.10 $302.10

8 inch $542.86 $468.66 $473.35 $478.08 $478.08 $478.08

Commodity Charges

Rate per hcf of Water Consumed:

Non-Residential $2.41 $2.15 $2.17 $2.19 $2.19 $2.19

Residential Uniform Rates N/A $2.15 $2.17 $2.19 $2.19 $2.19

Water Rate Schedule
Current 

Rates

Proposed Rates
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Figure 17. Monthly Bill Comparison for Single Family Customers (1-inch meters) 
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Figure 18. Monthly Water Bill Comparison for Commercial Customers (1-inch meters) 
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Figure 19. Regional Bill Comparison for Single-Family Customers 
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Figure 20. Regional Bill Comparison for Commercial Customers 
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 RECOMMENDATIONS AND NEXT STEPS 

A. Consultant Recommendations 

NBS recommends the City take the following actions: 

Approve and accept this Study: NBS recommends the City Council formally approve and adopt this Study and 

its recommendations and proceed with the steps required to implement the chosen rate structure. This will 

provide documentation of the rate study analyses and the basis for analyzing potential changes to future 

rates. 

Implement Recommended Levels of Rate Adjustments and Proposed Rates: Based on successfully meeting 

the Proposition 218 procedural requirements, the City Council should proceed with implementing the 5-year 

schedule of proposed rates and rate adjustments previously shown in Figure 16. This will help ensure the 

continued financial health of City’s water utility.  

B. Next Steps 

Annually Review Rates and Revenue – Any time an agency adopts new utility rates or rate structures, those 

new rates should be closely monitored over the next several years to ensure the revenue generated is 

sufficient to meet the annual revenue requirements. Changing economic and water consumption patterns 

underscore the need for this review, as well as potential and unseen changing revenue requirements—

particularly those related to environmental regulations that can significantly affect capital improvements and 

repair and replacement costs. 

Note: The attached Appendix provide more detailed information on the analysis of the water revenue 

requirements, cost-of-service analysis and cost allocations, and the rate design analyses that have been 

summarized in this report. 

C. NBS’ Principal Assumptions and Considerations 

In preparing this report and the opinions and recommendations included herein, NBS has relied on a number 

of principal assumptions and considerations with regard to financial matters, conditions, and events that may 

occur in the future. This information and these assumptions, including City’s budgets, capital improvement 

costs, and information from City staff were provided by sources we believe to be reliable, although NBS has 

not independently verified this data.  

While we believe NBS’ use of such information and assumptions is reasonable for the purpose of this report 

and its recommendations, some assumptions will invariably not materialize as stated herein and may vary 

significantly due to unanticipated events and circumstances. Therefore, the actual results can be expected to 

vary from those projected to the extent that actual future conditions differ from those assumed by us or 

provided to us by others.  
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Appendix: Detailed Water Study Tables and Figures 
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