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SECTION 1. PURPOSE AND OVERVIEW OF THE STUDY 
 

PURPOSE 
 

The City of Morgan Hill (“City”) retained NBS in May 2021 to conduct an updated comprehensive water 
rate study for a number of reasons, including meeting long-term revenue requirements, ensuring revenue 
stability in water rates, providing adequate funding for capital improvements, and ensuring rates comply 
with applicable laws, including Proposition 218. The rates developed in this study meet Proposition 218 
(Prop 218) requirements and were developed based on industry standards. This report is provided with 
the intent of assisting the City in maintaining the financial health of its water utility, transparently 
communicating with the residents and businesses it serves, and documenting the rate study analysis. 
 

CITY OF MORGAN HILL BACKGROUND 
 
The City of Morgan Hill is a general law city with a council-manager form of government, located in 
southern Santa Clara Valley, approximately 12 miles south of San Jose, 10 miles north of Gilroy, and 15 
miles inland from the Pacific Coast. The Valley is approximately 4 miles wide and is surrounded by the 
Santa Cruz mountain range to the west, and the Diablo mountain range to the east.  
 
The City of Morgan Hill provides water service to approximately 15,000 metered customers, including 
about 308 customers outside the city limits. The majority (about 87%) of the water utility’s customers are 
single and multi-family residential users. Most recent records indicate these residential households use 
approximately 70% of total water sold; businesses, commercial, industrial, government, institutional, and 
landscape customers use the remaining 30%.  
 
The City's municipal water source is 100% from ground water and sustaining the groundwater supply is 
dependent upon the overall groundwater management program administered by the Santa Clara Valley 
Water District (SCVWD). SCVWD imports water from the Sacramento/San Joaquin Delta through a series 
of channels, reservoirs, pipes and pumps and re-charges the groundwater table by pumping water into 
strategically located re-charge basins.  
 



 

City of Morgan Hill – Water Rate Study  2 
Prepared by NBS City of 

OVERVIEW OF THE STUDY 
 
Key Issues Addressed – In addition to ensuring that water rates collect revenue sufficient to meet the 
annual operating and capital improvement plans, there are a number of key issues that were specifically 
addressed in this study, including: 

• Statewide Conservation – The State of California has experienced drought-related cutbacks over the 
past several years and the City of Morgan Hill was mandated to reduce water consumption. Because 
of this, current and projected future consumption levels were closely evaluated in this study.  

• Long-Term Conservation – The assumptions and recommendations contained in this study are not a 
short-term response to the drought. They assume that water supplies will continue to be limited in 
the future.  

• Rate Design – The current rate design includes a fixed monthly charge that collects about 46% of the 
rate revenue and a uniform volumetric rate based on monthly water consumption that collect the 
remainder of the rate revenue. Because the current rate design is covering all the City’s expenses, 
NBS is recommending keeping the current rate design and updating the cost of service. 

• Financial Planning – Long-range financial plans for the water utility were closely examined to ensure 
they meet annual operating expenses, debt covenants, capital improvement costs and broader 
financial management concerns.  

 
Recommendations – NBS recommends the City take the following actions: 
 

• Adopt the long-range financial plan that NBS developed, including the projected revenues, 
expenditures, and annual net revenue requirements. 

• Based on this plan, annual increases in total rate revenue of 9% for fiscal years 2022/23-2023/24, 
7% for 2024/25-2025/26, and 3% in 2026/27 are needed over the next five years to fund the 
majority of the capital improvement program proposed in the Water Systems Master Plan of 
2021.  

• Continue to use a rate design that collects approximately 46% of rate revenue from fixed charges 
and 54% from volumetric charges. 

• Adopt the water rates proposed in this report that follows this rate design with updates to the 
cost of service. 

• Adopt the updated zonal surcharges, which allocate the additional costs that customers in the 
three elevation zones that incur additional costs to provide service to these customers. 

• Adopt the revenue stabilization rates that would implement small, temporary rate increases 
whenever rate revenues drop by 10 percent or more in any given month. 

• Retain recommended reserve fund targets. 

• Provide the normal legal review of the recommended rates by a qualified attorney.  

• Proceed with Proposition 218 noticing requirements necessary for legal adoption and 
implementation of the proposed rates, zonal surcharges, and revenue stabilization mechanism. 
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RATE STUDY METHODOLOGY 
 
Components of the Rate Study Methodology – A comprehensive utility rate study typically 
encompasses three major components: (1) preparation of a financial plan which identifies the net 
revenue requirements for the utility; (2) analysis of the cost to serve each customer class, and; (3) the rate 
structure design.  

These three steps, which are shown in Figure 1, 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 Manual M1. These steps 
address general requirements for equity and fairness. They also address requirements under California 
Constitution article XIII D, Section 6 (commonly referred to as Proposition 218) that rates not exceed the 
cost of providing the service and be proportionate to the cost of service for all customers. In terms of the 
chronology of the study, these three steps represent the order they were performed in this study. 

As a part of this rate study, NBS projected revenues, expenditures, developed net revenue requirements, 
performed cost-of-service rate analyses, and prepared new water rates. The following sections in this 
report present an overview of the methodologies, assumptions, and data used along with the financial 
plans and rates developed during this study.  
 

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. 

  
Rate Design Criteria – Several criteria are typically considered in setting rates and developing sound rate 
structures. The fundamentals of this process have been documented in a number of rate-setting manuals, 
such as the AWWA Manual M1. The foundation for evaluating rate structures is generally credited to 
James C. Bonbright in the Principles of Public Utility Rates2 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. 

 
1 Principles of Water Rates, Fees, and Charges, Manual of Water Supply Practices, M1, AWWA, seventh edition, 2017. 
2 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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• Rates should promote the efficient allocation of the resource. 

• Rates should be equitable and non-discriminating (i.e., cost based). 

• There should be continuity in the rate making philosophy over time. 

• Addressing other utility policies (e.g., encouraging conservation & economic development). 

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

The following section covers basic rate design criteria that NBS and City staff considered as a part of their 
review of the rate structure.  
 
Rate Structure Considerations – The fundamental starting point in considering rate structures is the 
relationship between fixed costs and variable costs. Fixed costs typically do not vary with the amount of 
water consumed. Debt service and City personnel are examples of a fixed cost. In contrast, variable costs 
such as the cost of purchased water, chemicals and electricity tend to change with the quantity of water 
sold. The vast majority of rate structures contain a fixed or minimum charge in combination with a 
volumetric charge. 
 

Key Financial Assumptions – Following are the key assumptions used in the water rate analyses: 

• Funding of Capital Projects – After the City’s extensive review of the planned capital improvement 
projects (CIP) and funding requirements, the City has decided that the water utility will fund the 
currently planned CIP, as shown in detail in the Appendix to this report. The capital improvement 
projects included in the rate program are designed to keep existing infrastructure in good repair and 
maintain current service levels. There is about a $2 million deficiency in fiscal years 2024-2027 in 
which the proposed rates in this report are not expected to fund. 

• Reserve Targets – Target reserves for operations and maintenance (O&M) and capital system 
replacement, which essentially follow industry standards for utility fund management, are set at the 
following levels for the water utilities: 

✓ Operating Reserve (Fund 650) – 90-days of O&M expenses. 

✓ System Replacement Reserve (Fund 653) – approximately 6.0% of net assets value (i.e., net of 
depreciation). 

✓ Rate Stabilization Reserve (Fund 652) – equal to 20% of current level of rate revenue. 

• Inflation and Growth Projections: 

✓ Customer growth is estimated at 2.1% annually based on historical growth. 

✓ General costs (such as professional and contractual services, fuel, vehicle maintenance, etc.) are 
estimated at 3% annually.  

✓ Ground water production costs are estimated at 6.6% annually based on average annual 
increases. 

✓ Labor costs are estimated at 5% annually and include health and retirement benefits for both 
utilities. 

✓ Energy expenses are estimated to increase at a rate of 20% in FY 2022/23 and 5% annually 
thereafter. 
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✓ No inflation is added to other budget items, such as late fee revenue, lease income, and 
miscellaneous fees. 

• Revenue Stabilization Rates – New revenue stabilization rates were developed as part of the study 
with the intent of stabilizing the City’s variable rate revenue that may be affected by low water sales 
due to conservation or unusual weather patterns (i.e., not just declared drought stages).  

✓ Once adopted through Prop 218, these rates can be implemented when volumetric revenue drop 
by 10%, 15%, 20%, 25% and 30%.  

✓ Revenue Stabilization rates are revocable; when volumetric revenue losses subside, revenue 
stabilization rates would be rescinded and the current proposed volumetric rate would be used. 
Commodity or volumetric rates are charged per unit of water, or hundred cubic feet (hcf), or 748 
gallons. 

✓ The City will provide adequate notice prior to implementation and rescission.  

✓ Although details are yet to be finalized, a key qualification for revenue stabilization rates to be 
implemented is the period and level of volumetric rate revenue losses (i.e., revenues below the 
expected revenue level3). Higher volumetric rates, beginning with 10 percent increase would be 
implemented and, depending on the level of revenue losses, can be increased by additional 
increments of five percent but capped at 30 percent. 

 

  

 
3 Expected volumetric rate revenue could be based on the average month-to-month consumption (calculated as a 
percentage of the annual consumption over the prior three years, times the projected annual consumption). 



City of Morgan Hill – Water Rate Study  6 
Prepared by NBS City of 

SECTION 2. WATER RATE STUDY 
 

KEY WATER RATE STUDY ISSUES 
 

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

• Generating sufficient revenue to meet projected funding requirements.  

• Analyzing the impacts from drought levels and COVID-19 impacts to customer consumption. 

• Meeting target reserve fund levels and minimizing customer bill impact on rate payers. 

 

The fixed and volume-based charges calculated were based on the net revenue requirements, number of 
customer accounts, water consumption, and other City-provided information. The following are the basic 
components included in this analysis: 
 

• Developing Unit Costs: The water revenue requirements were “functionalized” into five categories: 
(1) customer service costs; (2) fixed capacity costs; (3) commodity (or volume-based) costs; (4) fire 
protection costs; and (5) zonal-specific costs. Unit costs for each of these functions were determined 
based on allocations to functional areas, which reflect water consumption, peaking factors, number 
of accounts by meter size, and customer class.  

• Determining Revenue Requirements by Customer Class:  The total revenue that should be collected 
from each customer class was determined using the unit costs and the total units belonging to each 
class. For example, customer costs are allocated based on number of meters, while volume-related 
costs are allocated based on the water consumption for each class. Once the costs are allocated and 
the revenue requirement for each customer class is determined, collecting these revenue 
requirements from each customer class is addressed in the rate design task. 

• Rate Design and Fixed vs. Variable Costs:  The revenue requirements for each customer class are 
collected from both fixed service charges and volumetric (commodity) charges. The cost-of-service 
analysis indicated that approximately 46% of the City’s costs are fixed and 54% are variable. Although 
state regulatory agencies, such as the California Water Efficiency Partnership (formerly the California 
Urban Water Conservation Council), has historically recommended that water utilities collect at least 
70% of rate revenue from volumetric rates to encourage conservation, this has resulted in many water 
agencies collecting less than the necessary revenues during mandated conservation periods. Because 
of this, many utilities have chosen to collect less than 70% from volumetric rates. NBS recommends 
the City adopt the rates proposed in this report using approximately 46/54 fixed/volumetric rate 
design that better represents the utility’s true cost structure and provides greater revenue stability 
compared to one that collects more revenue from volumetric rates.  

 

WATER UTILITY REVENUE REQUIREMENTS  
 
It is important for municipal utilities to maintain reasonable reserves in order to handle minor 
emergencies, fund working capital, maintain a good credit rating, and generally follow sound financial 
management practices. Rate increases are governed by the need to meet operating and capital costs, 
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maintain adequate debt coverage, and maintain sufficient reserve funds. The current condition of the 
City’s water utility, with regard to these objectives is as follows: 
 

• Meeting Net Revenue Requirements:  The City’s water utility is currently running a structural surplus 
(i.e., for Fiscal Year 2021/22). For Fiscal Year 2022/23 through 2026/27, the projected annual net 
revenue requirement (i.e., total annual expenses plus rate-funded capital costs, less non-rate 
revenues) is approximately $19.6 million. This average revenue requirement assumes that most of 
the planned capital improvement projects will be funded over the next five years with both reserve 
funds and rate revenue. During fiscal years 2023/24-2026/27, there is a $2 million deficiency for the 
planned capital improvement program. NBS is recommending the following rate increases:  

▪ 9% in fiscal year 2022/23  
▪ 9% in fiscal year 2023/24 
▪ 7% in fiscal year 2024/25  
▪ 7% in fiscal year 2025/26 
▪ 3% in fiscal year 2026/27  

• Building and Maintaining Reserve Funds:  The City should maintain sufficient reserves for the Water 
Utility. NBS recommends that the City maintain reserve levels in order to meet the following reserve 
fund target balances: 

 
✓ Operating Reserve (Fund 650) should normally equal 90 days of the Utility’s budgeted annual 

operating expenses, which is equal to a three-month (or 25%) cash reserve for normal 
operations. An Operating Reserve is intended to promote financial viability in the event of any 
short-term fluctuation in revenues and/or expenditures, such as those caused by weather 
patterns, the natural inflow and outflow of cash during billing cycles, natural variability in 
demand-based revenue streams (e.g., volumetric charges), and – particularly in periods of 
economic distress – changes or trends in age of receivables.  

✓ Rate Stabilization Fund (Fund 652) has a target ending balance of 20% of estimated rate 
revenue, as set by current City policy. This reserve is to further promote financial stability in the 
event of short-term reductions in rate revenues. 

✓ Capital System Replacement Reserve (Fund 653) should typically be equal to a minimum of 6% 
of net depreciable capital assets. This target serves simply as a starting point for addressing long-
term capital system replacement needs.  

No debt reserve is recommended in this study, due to the fact that the 2014 Water Refunding & CIP 
Revenue Bonds do not require funds to be held in reserve. If at some point the City issues additional debt, 
this policy should be revised to reflect the requirements at that time. 
 
Figure 2 summarizes the sources and uses of funds and net revenue requirements for the next five years, 
assuming the City funds 100% of the planned CIP projects over this period.  
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Figure 2. Summary of Water Revenue Requirements 

 
 

Figure 3 summarizes the projected reserve fund balances and reserve targets for the next five years. 
Because of the capital projects needed over the next five fiscal years, the City will dip below target reserve 
levels until fiscal year 2030/31, when the water system replacement fund can catch up to target levels. 
Detail of the water utility’s proposed 5-year financial plan are included in the Appendix of this report. 
These tables include revenue requirements, reserve funds, capital improvement detail, revenue sources 
and proposed rate increases for the 5-year period. 

Figure 3. Summary of Water Reserve Funds 

 
 

CHARACTERISTICS OF WATER CUSTOMERS BY CLASS 

The amount of consumption, the peaking factors, and the number of meters by customer class are all 
used in allocating costs as a part of the cost-of-service analysis. The City’s most recent consumption data 
is summarized in Figure 4, peaking factors by customer class are summarized in Figure 5, and Figure 6 
compares the total number of meters by customer class. 

Budget

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 15,179,148$    15,497,910$    15,823,366$    16,155,656$    16,494,925$    16,841,319$    

Non-Rate Revenues 1,098,954        1,106,147        1,113,492        1,120,991        1,128,647        1,136,465        

Interest Earnings 180,121           176,388           164,908           110,214           94,864             79,547             

Total Sources of Funds 16,458,222$    16,780,445$    17,101,766$    17,386,862$    17,718,436$    18,057,331$    

Uses of Water Funds

Operating Expenses 11,785,202$    13,027,679$    13,665,520$    14,337,001$    15,043,999$    15,788,501$    

Rate-Funded Capital Expenses -                      890,787           6,412,621        7,432,357        8,616,828        9,023,266        

Total Use of Funds 11,785,202$    13,918,466$    20,078,141$    21,769,358$    23,660,827$    24,811,767$    

Surplus (Deficiency) before Rate Increase 4,673,020$      2,861,978$      (2,976,375)$    (4,382,496)$    (5,942,391)$    (6,754,436)$    

Additional Revenue from Rate Increases -                      1,394,812        2,976,375        4,382,496        5,942,391        6,754,436        

Surplus (Deficiency) after Rate Increase 4,673,020$      4,256,790$      -$                -$                -$                -$                

Projected Annual Rate Increase 0.00% 9.00% 9.00% 7.00% 7.00% 3.00%

Net Revenue Requirement1 10,506,128$    12,635,931$    18,799,741$    20,538,153$    22,437,316$    23,595,754$    
1. 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

5-Year Rate Adoption Period

Budget

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

Water Operations Fund (650) 2,946,301$      3,256,920$      3,256,920$      3,256,920$      3,256,920$      3,256,920$      

Recommended Minimum Target 2,946,301       3,256,920       3,416,380       3,584,250       3,761,000       3,947,125       

Water System Replacement Fund (653) 8,288,597$      7,246,771$      3,763,100$      2,785,359$      1,809,794$      834,340$         

Recommended Minimum Target 2,953,600       3,300,600       3,763,100       4,236,000       4,757,700       5,194,200       

Rate Stabilization Fund (652) 3,035,830$      3,083,492$      3,131,903$      3,181,074$      3,231,017$      3,281,744$      

Recommended Minimum Target 3,035,830       3,099,582       3,164,673       3,231,131       3,298,985       3,368,264       

Total Ending Balance 14,270,727$    13,587,183$    10,151,923$    9,223,353$      8,297,731$      7,373,003$      

Total Recommended Minimum Target 8,935,730$     9,657,102$     10,344,153$   11,051,382$   11,817,685$   12,509,589$   

Beginning Reserve Fund Balances and                         

Recommended Reserve Targets

5-Year Rate Adoption Period
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Figure 4. Water Consumption by Customer Class 

  

Figure 5. Peaking Factors by Customer Class 

  

Figure 6. Number of Meters by Customer Class 

 
 

COST OF SERVICE ANALYSIS 

Once the revenue requirements for the water utility are determined, the cost-of-service analysis 
distributes those revenue requirements to each of the customer classes. The cost-of-service analysis 
consists of two major components: (1) the functionalization and classification of expenses, and (2) the 
allocation of costs to customer classes. This process is described as follows: 

Functionalization, Classification and Allocations 

Most costs are not typically allocated 100% to fixed or variable categories and, therefore, are allocated to 
multiple functions of water service. The classification (i.e., functionalization) of costs provides the basis 
for allocating the classified costs to the following cost-causation components: 
 

Customer Class
FY 2020/21

Volume (hcf)1

Percent of Total 

Volume

Single Family - Inside 1,773,378            57.7%

Single Family - Outside 52,931                  1.7%

Multi-Family 319,696               10.4%

Commercial 929,760               30.2%

Grand Total 3,075,765            100.0%

Fire 565                       0.02%

1. Consumption data  source: Morgan Hill_2018-2021 Consumption Billing Data.xlsx

Customer Class
Average Monthly 

Use (hcf)

Peak 

Monthly Use 

(hcf)1

Peak Month

Factor

Max Month 

Capacity Factor

Single Family - Inside 147,782 217,683 1.47 58.2%

Single Family - Outside 4,411 6,725 1.52 1.8%

Multi-Family 26,641 31,378 1.18 8.4%

Commercial 77,480 118,489 1.53 31.7%

Grand Total 256,314 374,275 1.46 100.0%

Fire 47 261 5.54 0.1%

1. Based on peak monthly data  (peak day data  not avai lable).

Customer Class
Number of 

Meters
1

Percent of 

Total

Single Family - Inside 10,502 69.9%

Single Family - Outside 308 2.1%

Multi-Family 2,284 15.2%

Commercial 1,663 11.1%

Fire 263 1.75%

Grand Total 15,020 100.0%
1. Number of meters is from source: Morgan Hill_2018-2021 Consumption 

Billing Data.xlsx
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• Commodity related costs are those costs associated with the total consumption of water over a 
specified period of time (e.g., annual).  

• Capacity related costs are those costs associated the maximum-month demand and the design 
capacity of facilities required to meet this demand.  

• Customer related costs are costs associated with having a customer on the water system, such as 
meter reading, postage and billing.  

• Fire Protection costs are associated with providing sufficient capacity in the system for fire meters 
and other operations and maintenance costs of providing water to properties for private fire 
service protection.  

• Zonal related costs are costs that are directly allocated to the zonal elevation surcharges that 
include the cost of electricity needed to pump water to higher elevation zones. These surcharges 
are discussed in Section 4 of this report.  

 
Once costs have been organized in the City’s functional budget categories, they are allocated to these cost 
causation components that are used as the basis for establishing new water rates and translate to fixed 
and variable charges. The tables in the Appendix show how the City’s expenses were classified and 
allocated to these cost causation components and then into fixed and variable costs in more detail.  
 

Fixed costs generally consist of costs that a utility incurs to serve customers irrespective of the amount of 
water they use. These include (1) the infrastructure (capacity-related facilities) required to provide service 
to customers, (2) costs associated with the peaking requirements, or maximum demand which affects the 
maximum size of water supply, treatment and delivery system, and (3) administrative and billing costs 
associated with meter reading, postage and billing.  
 
Variable costs are those that change as the volume of water produced and delivered changes. These 
commonly include the costs of chemicals used in the treatment process, energy related to pumping for 
transmission and distribution, and source of supply. 
 
Ideally, utilities should recover all of their fixed costs from fixed charges and all of their variable costs from 
volumetric charges; when this is the case, fluctuations in water sales revenues would be directly offset by 
reductions or increases in variable expenses. Because of this, this rate design provides greater revenue 
stability. However, other factors are often considered when designing water rates such as community 
values, water conservation goals, ease of understanding, and ease of administration. 
 
NBS allocated the functionalization of costs into categories that can be more generally grouped into the 
fixed and variable costs discussed above. This analysis resulted in a cost distribution that is about 50% 
fixed and 50% variable (volumetric). Figure 7 summarizes how costs are allocated to each cost component 
and used to establish new water rates. As a result, 52.6% of revenue will be collected from commodity 
rates, 41.3% will be collected from fixed capacity-related charges, 3.7% from fixed customer-related 
charges, 0.94% will be collected from fire-protection fixed charges and 1.5% will be collected from zonal 
elevation surcharges.  



City of Morgan Hill – Water Rate Study  11 
Prepared by NBS City of 

Figure 7. Allocated Net Revenue Requirements 

  

 

Costs Allocated to Customer Classes 
 
Customer classes are typically determined by grouping customers with similar demand characteristics 
into categories that reflect the cost differentials to serve each type of customer. The new rates will remain 
in the same structure as current rates and will continue to be distinguished between residential and non-
residential customer classes. These two groups of customers will have different fixed charges by meter 
size that reflects the different costs incurred to serve residential vs. non-residential classes of customers. 
Figure 8 shows how costs are distributed to each customer class (except zonal related costs).  

Figure 8. Distribution of Costs to Each Customer Class 

 

 

Commodity related costs are distributed to each customer class based on the percentage of water 
consumed (previously shown in Figure 4). Capacity related costs are distributed to each customer class 
based on the peaking factors (previously shown in Figure 5). Customer related costs are distributed to 
each customer class based on the number of customers in each customer class (previously shown in Figure 
6). A direct allocation is made in the functionalization and classification process to commercial fire which 
reflects their share of system-wide costs.  
 

Classification Components

Commodity-Related Costs 8,879,127$    52.6%

Capacity-Related Costs (Fixed) 6,978,331      41.3%

Customer-Related Costs 625,855         3.7%

Fire Protection-Related Costs 158,592         0.94%

Subtotal Revenue Requirement 16,641,905$  98.5%

Zonal-Related Costs 250,817$       1.5%

Net Total Revenue Requirement 16,892,721$  100%

Proposed Rate

Adjusted Net Revenue 

Requirements

1.  Zonal Related Costs are recovered via the zonal charge and are not included in 

this rate revenue calculation.

Commodity Capacity Customer
Fire 

Protection

Residential (Single & Multi-Family) 6,195,093$    4,769,112$    545,602$       -$              11,509,807$    69.2%

Non-Residential (Commercial) 2,684,034$    2,209,219$    69,294$         -$              4,962,547$      29.8%

Fire -$              -$              10,959$         158,592$       169,550$         1.0%

Grand Total 8,879,127$    6,978,331$    625,855$       158,592$       16,641,905$    100%

Customer Class

Cost Classification Components
% of COS Net 

Revenue Req'ts

Cost of Service 

Net Revenue 

Req'ts
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CURRENT VS. PROPOSED WATER RATE STRUCTURES 

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. One of the City’s main objectives in this study was to develop a rate structure that would 
provide the utility with continual revenue stability and promote conservation.  
 

Fixed Charges 

Meter sizes have different fixed charges based on the capacity requirements of each size meter connected 
to the system. This is because larger meters have the potential to use more of the system’s capacity, or 
said differently, they have higher peaking factors compared to smaller meters. The potential capacity 
demanded (peaking) is proportional to the maximum hydraulic flow through each meter size as 
established by the AWWA hydraulic capacity ratios4. As an example, a 2-inch meter has a greater capacity, 
or potential peak demand than a 3/4-inch meter; therefore, the fixed charge for a 2-inch meter is larger 
than a 3/4-inch meter based on their proportionate capacity requirements5. 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).  
 
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 (which dictates the sizing of the system’s 
maximum capacity). A significant portion of a water system’s peak capacity, and in turn, the utility’s fixed 
operating and capital costs, are related to meeting system capacity requirements.  
 
Currently, the City charges all customer classes a fixed monthly charge based on meter size and customer 
class. NBS recommends maintaining the current fixed rate structure. Not uncommon in industry practice, 
5/8-inch and 3/4-inch meters are set to be equivalent to the 1-inch base meter. 
 
Fire service customers will still be subject to a different set of fixed charges than the other customer 
classes. Fire service customers differ from other water service customers because their service is more of 
a standby service, where a readiness-to-serve charge is appropriate. Except in the event of a fire, these 
users are not intended to use water on a regular basis (as shown previously in Figure 4). However, the City 
still needs to provide sufficient capacity for fire meters and recover other operations and maintenance 
costs of providing water to such properties for private fire service protection. Based on the cost-of-service 
analysis and the standby nature of fire meters, the overall cost to serve these users is less than that of a 
standard service; therefore, the fixed charges are less.  
 
Figures 9, 10 and 11 show how fixed meter charges were calculated for each customer class. The customer 
component of the rate is $3.47 per meter and does not vary by meter size because it represents costs to 
the utility for having connections to the water system. Capacity costs vary by meter size and are based on 
their hydraulic capacity, but customer costs remain consistent across all customers.  

 
4 See: American Water Works Association, Principles of Water Rates, Fees and Charges: Manual of Water Supply Practices M1, 
386, (7th ed. 2017) and American Water Works Association, Water Meters – Selection, Installation, Testing and Maintenance 
M6, 65 (5th ed. 2012).  
5 This is reflected in the fixed charge calculations by using the AWWA hydraulic capacity factors to represent the maximum 
volume each meter size is capable of delivering. 
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Figure 9. Calculation of FY 2022/23 Residential Fixed Meter Charges 

  

Figure 10. Calculation of FY 2022/23 Non-Residential Fixed Meter Charges 

  
 

Figure 11. Calculation of FY 2022/23 Private Fire Protection Fixed Meter Charges 

  
 

Volumetric Rates 
 
Currently, the City charges all customers a uniform commodity rate for all water consumed (commodity 
or volumetric rates are charged per unit of water, or hundred cubic feet (hcf), or 748 gallons). NBS 
recommends maintaining the uniform, or single-tier, volumetric rate for all customers. It is easier to 
demonstrate that the use of a uniform volumetric rate meets the requirements of Proposition 218. 
 
In addition, because of the significant differences in typical water use of commercial customers (e.g., 
laundromat vs. restaurants vs. office space), uniform commodity charges are a commonly used rate 
structure for these types of customers and is the primary reason why tiered rates typically aren’t used for 
commercial customers. Figure 12 shows water consumption, commodity related costs, and the uniform 
volumetric rate that will apply to all customer classes.  
 

5/8-1 inch 1.00 12,981      12,981      $3.47 $29.63 $33.10 5,155,716$      

1.5 inch 2.00 41             82             $3.47 $59.25 $62.72 30,860$           

2 inch 3.20 60             192           $3.47 $94.80 $98.27 70,757$           

3 inch 6.40 -               -               $3.47 $189.60 $193.08 -$                    

4 inch 10.00 8               80             $3.47 $296.25 $299.73 28,774$           

6 inch 20.00 4               80             $3.47 $592.51 $595.98 28,607$           

  Total (Residential Customers) 13,094            13,415            5,314,714$      

Total Monthly 

Fixed Meter 

Charge

Estimated 

Revenue from 

Fixed Charges

Fixed Meter Charge
Residential Meter 

Size

Hydraulic 

Capacity 

Factor

Number of 

Meters

Total 

Equivalent 

Meters

Customer 

Component

Capacity 

Component

5/8-1 inch 1.00 703           703           $3.47 $50.14 $53.62 452,314$         

1.5 inch 2.00 360           720           $3.47 $100.29 $103.76 448,252$         

2 inch 3.20 549           1,757        $3.47 $160.46 $163.94 1,080,008$      

3 inch 6.40 14             90             $3.47 $320.93 $324.40 54,499$           

4 inch 10.00 35             350           $3.47 $501.45 $504.92 212,067$         

6 inch 20.00 1               20             $3.47 $1,002.90 $1,006.37 12,076$           

8 inch 32.00 1               32             $3.47 $1,604.63 $1,608.11 19,297$           

10 inch 84.00 -               -               $3.47 $4,212.16 $4,215.63 -$                    

  Total (Non-Residential Customers) 1,663              3,671              2,278,513$      

Non-Residential 

Meter Size

Hydraulic 

Capacity 

Factor

Number of 

Meters
Customer 

Component

Capacity 

Component

Total 

Equivalent 

Meters

Fixed Meter Charge Total Monthly 

Fixed Meter 

Charge

Estimated 

Revenue from 

Fixed Charges

2 inch 3.20 1               3               $3.47 $4.64 $8.11 97$                  

3 inch 7.00 -               -               $3.47 $10.14 $13.61 -$                    

4 inch 14.00 64             896           $3.47 $20.28 $23.75 18,242$           

6 inch 32.00 126           4,032        $3.47 $46.36 $49.83 75,340$           

8 inch 56.00 67             3,752        $3.47 $81.12 $84.59 68,014$           

10 inch 88.00 5               440           $3.47 $127.48 $130.95 7,857$             

  Total (Fire Customers) 263                 9,123              169,550$         

Total Monthly 

Fixed Meter 

Charge

Estimated 

Revenue from 

Fixed Charges

Customer 

Component

Capacity 

Component

Fire Meter Size
Hydraulic 

Capacity 

Factor

Number of 

Meters

Total 

Equivalent 

Meters

Fixed Meter Charge
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Figure 12. Calculation of FY 2022/23 Uniform Volumetric Rates 

 

Current and Proposed Water Rates 

Figure 13 compares the current and proposed rates for Fiscal Year 2022/23 through 2026/27.  

Figure 13. Current and Proposed Water Rates for FY 2022/23 through 2026/27 

 

   
Number of 

Meters
1

Water 

Consumption 

(hcf/yr.)2

Target Rev. 

Req't from 

Vol. Charges

% of Total 

Rate Revenue

Uniform 

Commodity 

Rates ($/hcf)

Proposed 

Rate Structure

Residential 13,094 2,146,005 6,195,093$     36.7%

Non-Residential 1,663 929,760 2,684,034$     15.9%

Subtotal 14,757 3,075,765 8,879,127$     53%

Fire 263 565 -$                0.00% $2.89 Uniform

Grand Total 15,020 3,076,330 8,879,127$     53%
1.  Number of meters and consumption by size and class is per the City of Morgan Hill's utility billing data as of May 2021 in 

     the Billed Consumption Report by Month spreadsheets.

$2.89 Uniform

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

Fixed Service Charges

Single- and Multi-Family Residential:

5/8 inch $31.14 $33.10 $36.08 $38.60 $41.30 $42.54

3/4 inch $31.14 $33.10 $36.08 $38.60 $41.30 $42.54

1 inch $31.14 $33.10 $36.08 $38.60 $41.30 $42.54

1.5 inch $58.72 $62.72 $68.37 $73.15 $78.28 $80.62

2 inch $91.81 $98.27 $107.12 $114.62 $122.64 $126.32

4 inch $279.36 $299.73 $326.70 $349.57 $374.04 $385.26

6 inch $555.17 $595.98 $649.62 $695.09 $743.75 $766.06

Non-Residential:

5/8 inch $47.23 $53.62 $58.44 $62.53 $66.91 $68.92

3/4 inch $47.23 $53.62 $58.44 $62.53 $66.91 $68.92

1 inch $47.23 $53.62 $58.44 $62.53 $66.91 $68.92

1.5 inch $90.90 $103.76 $113.10 $121.02 $129.49 $133.37

2 inch $143.31 $163.94 $178.69 $191.20 $204.58 $210.72

3 inch $283.06 $324.40 $353.59 $378.35 $404.83 $416.98

4 inch $440.28 $504.92 $550.36 $588.89 $630.11 $649.01

6 inch $877.00 $1,006.37 $1,096.94 $1,173.73 $1,255.89 $1,293.56

8 inch $1,401.07 $1,608.11 $1,752.84 $1,875.53 $2,006.82 $2,067.03

Fire Service:

5/8 inch $4.02 $4.05 $4.42 $4.73 $5.06 $5.21

3/4 inch $4.25 $4.34 $4.73 $5.06 $5.42 $5.58

1 inch $4.71 $4.92 $5.36 $5.74 $6.14 $6.33

1.5 inch $5.86 $6.37 $6.94 $7.43 $7.95 $8.19

2 inch $7.24 $8.11 $8.84 $9.46 $10.12 $10.42

3 inch $11.61 $13.61 $14.84 $15.88 $16.99 $17.50

4 inch $19.66 $23.75 $25.89 $27.70 $29.64 $30.53

6 inch $40.37 $49.83 $54.31 $58.11 $62.18 $64.05

8 inch $67.98 $84.59 $92.21 $98.66 $105.57 $108.74

10 inch $104.79 $130.95 $142.74 $152.73 $163.42 $168.32

Volumetric Charges

Uniform Rate, All Customers $2.57 $2.89 $3.15 $3.37 $3.60 $3.71

1.  The FY 2022/23 rate increase will be effective July 1, 2022; subsequent rate increases will be effective on July 1st  each year.

Water Rate Schedule
Current 

Monthly Rates

Proposed Monthly Water Rates
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Figures 14 and 15 compare monthly bills for single-family and multi-family residential customers under 
current and proposed rates at varying levels of water consumption. Figure 16 compares monthly bills for 
commercial customers under current and proposed rates at varying levels of water consumption. The 
recommended rates and monthly bills shown in these Figures differ from existing rates due to both the 
rate increases and changes in the allocation factors (water consumption, peaking factors, etc.), which 
change over time. The City’s current policy is to charge 5/8” – 1” meters the same rate; this practice has 
been maintained in the proposed rates shown in Figure 13, per direction from City Staff.  

Figure 14. Comparison of Monthly Water Bills for Single-Family Residential Customers 
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Figure 15. Comparison of Monthly Water Bills for Multi-Family Residential Customers 
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Figure 16. Comparison of Monthly Water Bills for Commercial Customers 
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SECTION 3. REVENUE STABILIZATION RATE ANALYSIS 
 
If revenue from volumetric rates fall below the levels currently expected, the City is still obligated to 

meet its annual net revenue requirements. In contrast to drought rates, which are specifically intended 

to respond to revenue losses related to various drought stages, revenue stabilization rates are intended 

to offset revenue losses for any reason. For example, revenue losses could be related to conservation, 

unusual weather conditions, catastrophic loss of system infrastructure, or similar emergencies. To this 

end, revenue stabilization rates have been developed so that the water utility would still be kept 

financially whole under these conditions.  

CALCULATION OF REVENUE STABILIZATION RATES 

The intent of revenue stabilization rates is to offset the revenue losses that may be due to a variety of 

reasons and thereby decoupling this process from specific drought rates, drought stages, and/or State-

mandated conservation. Revenue stabilization rates are the expected volumetric rate revenue divided 

by the reduced levels of water sales.  

Figure 17 shows the estimated water consumption by customer class at various levels of reduction, up 

to 30%. Figure 18 shows the calculation of the revenue stabilization rates for FY 2022/23. Figure 19 

shows the whole proposed rate schedule for revenue stabilization rates through FY 2026/27. 

Figure 17. Average Monthly Consumption at Various Levels of Conservation  

 

Figure 18. Proposed Revenue Stabilization Rates for FY 2022/23 

  

10% 15% 20% 25% 30%

Single Family - Inside 1,773,378     1,596,040     1,507,371     1,418,702     1,330,034        1,241,365   

Single Family - Outside 52,931           47,638          44,991          42,345          39,698             37,052         

Multi-Family 319,696        287,726        271,742        255,757        239,772           223,787       

Commercial 929,760        836,784        790,296        743,808        697,320           650,832       

Total 3,075,765     2,768,189     2,614,400     2,460,612     2,306,824        2,153,036   

1. Consumption data  source: Morgan Hill_2018-2021 Consumption Billing Data.xlsx

Annual Consumption at Various Levels of Reduction
Customer Class

Water 

Consumption1 

(hcf/yr.)

Customer Class

Total Target 

Rev. Req't 

from Vol. 

Charges

10% 15% 20% 25% 30%

Residential (Single & Multi-Family) 6,195,093$     

Non-Residential (Commercial) 2,684,034$     

Fire -$                   

Grand Total 8,879,127$     

$3.21 $3.40 $3.61 $3.85 $4.12
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Figure 19. Proposed Revenue Stabilization Rates FY 2022/23 through FY 2026/27 

 

REVENUE-STABILIZATION RATE TRIGGER AND COUNCIL NOTIFICATION 
 
For background/informational purposes, City Staff (staff) will provide the City Council with the average 

units of water sales (for each month) for the rolling previous three years at the periodic financial update, 

which will serve as the “baseline” against which current annual sales to date will be compared. The City 

will include a revenue stabilization rate schedule in each budget year (and Proposition 218 Notices) 

indicating the volumetric rate for increases of 10%, 15%, 20%, 25% and 30%. This information will be 

provided as a part of the budget package each year. 

If staff determines that annual water sales revenue to date is more than 10% below expected year-to-

date levels (based on monthly averages over the previous three-years) and expense reduction measures 

have been reviewed and considered, staff will implement the revenue-stabilization rates. Staff will 

inform the Council of the revenue-stabilization rates implementation at the earliest financial update. 

Staff will also update the Council on current reserve levels and provide an analysis of why the revenue 

losses are occurring, along with a six-month projection of anticipated water sales. 

 

Implementing Revenue Stabilization Rates: Once City staff has informed the Council of implementation, 

the Council may: 

• Act to implement less than 100% of the revenue stabilization rates at the earliest billing cycle. 

• Utilize reserves to meet all or part of the revenue gap. 

• Take no action, which results in implementation of revenue stabilization rates from the 

revenue-stabilization rate schedule6. 

Rescinding Revenue Stabilization Rates: Once the volumetric water sales revenue has returned to 

expected levels7, City staff will rescind the revenue-stabilization rates and previously adopted uniform 

volumetric rate are (again) in effect. In addition, City staff will inform the Council of such action at the 

earliest financial update.  

 
6 The Revenue-Stabilization rate schedule will be the current uniform volumetric rate that correspond to water sales 
reductions of 10%, 15%, 20%, 25% and 30%. 
7 The expected year-to-date volumetric rate revenue is the three-year rolling average monthly water sales (in units) 
times the currently adopted uniform volumetric water rate. 

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

10% Revenue Stabilization Rate* $3.21 $3.50 $3.82 $4.09 $4.38

15% Revenue Stabilization Rate* $3.40 $3.71 $4.04 $4.32 $4.62

20% Revenue Stabilization Rate* $3.61 $3.93 $4.28 $4.58 $4.90

25% Revenue Stabilization Rate* $3.85 $4.20 $4.58 $4.90 $5.24

30% Revenue Stabilization Rate* $4.12 $4.49 $4.89 $5.23 $5.60

* Revenue Stabilization Rates would be implemented if current revenue from water sales are below the percentages indicated.
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SECTION 4. ZONAL ELEVATION SURCHARGES 

OVERVIEW OF ZONAL ELEVATION SURCHARGES 
 
While most of the City’s water customers are located within normal elevation zones (those not requiring 
significant additional infrastructure to get water to the higher elevations), some customers are in higher 
elevation zones that costs more to pump water to them. These elevation surcharges are part of the 
current rate structure and NBS evaluated the current cost of service for these customers.  
 
Although this analysis could have included the annual costs of power as well as pumping facility 
maintenance and replacement costs, the calculated surcharges only included annual power costs. The City 
decided to only recover power costs at least partly because the fixed assets of the water system are sized 
to provide fire protection, not just water service, and fire protection is a community-wide issue for which 
the costs are shared community-wide. Also, surcharges for all three zones were calculated as a single 
volumetric rate based on the annual flows through these three zones.  
 
NBS is proposing a single volumetrically based zonal elevation surcharge since energy is a variable cost. 

Figure 20 shows the proposed water zonal elevation surcharges.  

Figure 20. Water Zonal Elevation Surcharges  

 
 

A five-year projection of costs was prepared as part of the zonal elevation surcharge analysis, in order to 

provide a five-year schedule of surcharges that is consistent with the rate schedules prepared in this study. 

Figure 21 show the five-year schedules of zonal elevation surcharge options. Refer to the Appendix of this 

report, which show the detail of how the surcharges were calculated.  

 

Figure 21. Five-Year Schedule of Water Zonal Elevation Surcharges

 
 

 

Surcharge 

Costs

Total 

Revenue

Elevation Zones
Annual 

Power Costs

Annual Flow 

(hcf)

Costs to 

Recover in 

Volumetric 

Surcharge

Volumetric 

Surcharges 

($/hcf)

Fixed + 

Volumetric 

Revenue 

from 

Surcharges

All Zones 267,520$       752,540         267,520$        $0.36 267,520$      

Total 267,520$       752,540         267,520$        -- 267,520$      

VOLUMETRIC SURCHARGES 

(for 100% of Power Costs)

Water Enterprise Zonal Elevation Surcharges: Volumetric Surcharges

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

Volumetric Surcharges ($/hcf) $0.11 $0.36 $0.37 $0.39 $0.41 $0.43

1.  The Annual % increase is due to inflation of energy costs. 

Elevation Zones Current 



 

City of Morgan Hill – Water Rate Study  21 
Prepared by NBS City of 

SECTION 5. RECOMMENDATIONS AND NEXT STEPS 

CONSULTANT RECOMMENDATIONS 
 
NBS recommends the City take the following actions for the water and wastewater rates: 
 

• Approve and Accept This Study Report: NBS recommends that the City Council formally approve and 
adopt this report and its recommendations. This will provide documentation of the rate study 
analyses and the basis for analyzing potential changes to future rates. 

• Maintain Reserve Fund Targets: The City should periodically evaluate reserve fund levels and make 
it a long-term goal to achieve these levels for the Operating, Capital, and Rate Stabilization Reserves. 

• Implement Recommended Levels of Rate Increases and Proposed Rates: Based on the analysis 
presented in this report, the City Council should implement the proposed water rates recommended 
in this report for the next five years as shown in Figure 13 in Section 2 of this report.  

• Adopt Revenue Stabilization Rates: Adopt the revenue stabilization rates shown in Figure 19 in 
Section 3 of this report.  

• Adopt Elevation Zone Surcharges: Adopt the zonal surcharges shown in Figures 21 in Section 4 of this 
report.  

• Complete a Legal Review: This rate study outlines proposed new rates, including new revenue 
stabilization rates, updated zonal elevation surcharges, and the continued use of outside surcharges. 
Particularly in light of changing legal requirements, these rates should be reviewed by competent 
legal counsel with respect to compliance with Proposition 218 and related State laws prior to 
adoption, including language for new resolutions and public notices required to implement these 
rates. 

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 drought-
related 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 Technical Appendices provide detailed information on the analysis of the water 
revenue requirements, cost of service and rate design analyses that have been summarized in this 
report. 
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PRINCIPAL ASSUMPTIONS AND CONSIDERATIONS 
 

In preparing this report and the recommendations included herein, NBS has relied on a number of 
principal assumptions and considerations with regard to financial matters, number of customer accounts, 
conditions and events that may occur in the future. This information and assumptions, including the City’s 
budgets and customer account 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 or 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 - WATER RATE ANALYSIS 
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