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December 12, 2016 
 
Ms. Jan Cooke 
Finance Director 
Town  of Hillsborough  
1600 Floribunda Avenue 
Hillsborough , CA  94010 
 
Subject: Water Rate Cost-of -Service Study  
 
Dear Ms. Cooke: 
 
HF& H is pleased to submit this cost-of-service report to the Town of Hillsborough.  The previ-
ous rate study was completed in 2015 during the Statewide water shortage emergency.  The 
current study makes the following major recommendations.  

¶ Revenue increases.  Rate increases are projected due to increases in the cost of SFPUC 
water and the need to fund capital improvements , including ongoing repairs and re-
placements of aging infrastructure, comply with debt service requirements, and avoid 
operational deficits and depletion of reserves.  Over the next five years, the rate increas-
es average about 6% per year.   

¶ Service Charge rate structure modifications.   The proposed rates are graduated in pro-
portion to the capacity of  meters without disting uishing between customer categories. 

¶ Volume Charge rate structure modifications.   The proposed tiered rates are restruc-
tured based on projected single-family residential demand patterns, which results in 
four smaller tiers.  All non -single family residential customers are charged a uniform 
Volume Charge rate. 

¶ Revenue Stabilization Factors.   The Revenue Stabilization Charges adopted last year 
are changed into Revenue Stabilization Factors so that they can maintain revenue neu-
trality during any stage of water shortfall.  

 
The rates proposed in this report reflect the current and projected cost of providing service for 
the next five years.  We greatly appreciate your assistance in developing the cost-of-service 
analysis. 
 
Very truly yours,  
 
HF&H CONSULTANTS, LLC  
 
John Farnkopf, P.E., Senior Vice President 
Rick Simonson, Vice President 
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GLOSSARY 
 
AMI - automated metering infrastructure .   

AWWA ð American Water Works Association . 

BAWSCA  ð Bay Area Water Supply and Conservation Agency . 

Breakpoint  ð The volume of water per billing period separating tiers in tiered rate 
structures. 

CWS ð California Water Service Company. 

CCF ð Hundred cubic feet (see HCF below). 

CIP - Capital Improvement Program . 

COS - Cost of Service. 

EMU  ð Equivalent Meter Unit.  

FY - Fiscal Year. 

FAC - Financial Advisory Committee . 

Flat rates - Fixed charges per account that do not vary based on metered water use.  Flat 
rates are found in unmetered water systems and in wastewater rates.  Flat rates are not 
uniform rates (see below). 

GCD  ð Gallons per Capita per Day, in reference to the amount of water used per per-
son. 

GPD  - Gallons Per Day. 

HCF - Hundred cubic feet of metered water; 748 gallons; a cube of water 4.6 feet on 
edge.  One HCF per month is about 25 gallons per day. 

Meter charges - One-time charges for the purchase of a meter.  Meter charges are not 
Service Charges (see below). 

MMWD  ð Marin Municipal Water District . 

O&M  - Operating  and Maintenance, in reference to the costs of running facilities. 
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PAYGo  - Pay-As-You-Go, in reference to funding capital improvements from cash ra-
ther than from borrowed sour ces such as bonds or loans. 

Service Charges ð Fixed charges paid per account regardless of the amount of water 
used.  The charge is proportionate to the capacity of the customerõs service, which is the 
capacity of the pipe connecting from  the main to the meter, or the meter, whichever is 
smaller.  Service Charges are not meter charges (see above).  The Townõs Service Charg-
es are called òFixed Service Charges.ó 

SFPUC - San Francisco Public Utilities Commission. 

Uniform rates  - Constant charges per unit of consumption that do not change depend-
ing on the amount used.  Uniform rates are not flat rates (see above). 

WSIP ð Water Supply Improvement Plan, which is prepared by the SFPUC . 
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LIMITATIONS  
 
This document was prepared solely for the Town of Hillsborough in accordance with 
the contract between the Town and HF&H and is not intended for use by any other par-
ty for any other purpose.   
 
In preparing this study, we relied on information from the Tow n, which we consider 
accurate and reliable.   
 
Rounding differences caused by stored values in electronic models may exist.   
 
This document represents our understanding of  relevant laws, regulations, and court 
decisions but should not be relied upon as legal advice.  Questions concerning the in-
terpretation of legal authorities referenced in this d ocument should be referred to a 
qualified attorney .  
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I.  EXECUTIVE SUMMAR Y 

BACKGROUND 

The Town operates and maintains a potable water distribution system to serve its resi-
dents and water users.  It is a complex system with varying topography and 21  separate 
but interconnected pressure zones. The infrastructure network includes 98 miles of wa-
ter mains, 18 water tanks, 14 water pump stations and over 7,500 various assets, such as 
water meters, fire hydrants , and valves. The San Francisco Public Utilities Commission 
(SFPUC) delivers treated wholesale water to the Town from its Hetch Hetchy system. 
This water is delivered through ten  master meter locations from the SFPUCõs 42-inch 
and 60-inch transmission pipelines. From these connections, the Town pumps and de-
liv ers water to approx imately 4,270 customers, of which nearly all are single-family res-
idential.   
 
In April 2015, the Governor issued Executive Order B-29-15 mandating Statewide water 
conservation in response to persistent severe water shortage conditions.  Under water 
shortage regulations established pursuant to the Executive Order, the Town was or-
dered to reduce its water consumption by 36% compared to its 2013 water use.  The 
Stateõs compliance period began on June 1, 2015.  The Town took action in June 2015 to 
reduce water consumption by adopting an ordinance that established mandatory water 
use restrictions that reduced the amount of water that customers could use on a month-
ly basis and included vol umetric penalties for violating  the Townõs excessive water use 
regulations beginning in July  2015.   
 
Water use has dropped significantly since 2013.  Water use in 2015 dropped dramatical-
ly in response to mandatory rationing , approaching a 50% reduction in the summer 
months.  With this drop there was a significant reduction in re venue.  Although some of 
the costs of operation also declined, the decline in revenue was much greater than the 
decline in expenses.  As a result, the Town would have had to draw down  its reserves 
unless rates were increased.   
 
Because the Town is responsible for setting its water rates, the adoption of mandatory 
water use restrictions was followed with two rate modifications that became effective 
February 2016:1 (1) a Revenue Stabilization Charge was added to the current tiered Vol-
ume Charge rates and (2) Service Charge rates were increased $10 per month per year 
for all service sizes.  The rate modifications were set for the ensuing five -year period.  

                                                 
1 The City Council adopted the rates that became effective in February 2016 at the January 11, 2016 Coun-

cil meeting.  The study was conducted by HF&H in 2015. 
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These two modifications were added to the existing Volume  and Service Charge rates 
without other modif ications and documented in a rate study conducted in 2015.2 
 
Precipitation during the 2015/16 winter  improved water shortage conditions  in Califor-
nia, and the Town anticipates a gradual rebound in water use following the water 
shortage period.  The Town, however, also expects the rebound to be attenuated by sev-
eral factors:  present and future State, regional, and local water conservation regula-
tions; permanent conservation actions and measures taken during the water shortage; 
the installation of advanced metering infrastructure (AMI) in 2016 ; the implementation  
of leak detection measures by 2020; the effects of the Townõs build-
ing/plumbing/water efficient landscape ordinance code ; and the Townõs water conser-
vation program .  
 
The water rates in this study were developed using rate-making  principles set forth by 
the American Water Works Association in Principles of Water Rates, Fees and Charges (M1 
Manual).  This Manualõs cost-of-service principles endeavor to distribute costs to cus-
tomer categories (also referred to as classes) and to individual customers in proportion 
to the way customers use the water system.  Pursuant to the M1 Manual, rate studies 
generally contain three elements:  (1) a revenue requirements analysis, which deter-
mines how much revenue is needed from rates to recover a utilityõs projected costs; (2) a 
cost-of-service analysis, which allocates the revenue requirements to the rate compo-
nents;3 and (3) a rate design analysis, which determines any modifications that are re-
quired to align the r ate structure with the cost of service.  
 
Rate studies always include a revenue requirements analysis.  A cost-of-service analysis 
is typically only conducted periodically.  It is recommended that a cost-of-service analy-
sis be conducted at least every five years to account for any material differences in the 
costs of providing service and in the water usage among customers categories, which 
will  affect their respective shares of the cost of service.  In the interval between cost-of-
service studies, revenue requirements may be updated to determine how much to in-
crease rates annually without modifying the rate structure.   
 
During  the interval  since the previous  cost-of-service analysis, changes in demand pat-
terns among customer categories usually occur, which will affect the factors that are 
used to allocate costs.  The costs to which the allocation factors are applied also change.  
Hence, there will usually  be differences between the previous and current cost-of-
service analyses.  Adjustments are made to reflect the differences and rates are set ac-
cordingly.  

                                                 
2 Final Water, Wastewater, and Storm Drain Funding Rate Study.  HF&H Consultants, LLC.  January 12, 2016. 
3 The cost-of-service analysis in the current study tailors the base/extra capacity method to account for 

unique conditions, circumstances, and factors related to the Townõs cost of providing water service, 
which  the M1 Manual does not specifically address.  
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The 2015 rate study was limited to updating the revenue requirement analysis and mak-
ing adjustments that would stabilize revenue .  A cost-of-service analysis was not con-
ducted at that time.  The analysis was limited to up dating the revenue requirement pro-
jections and making adjustments that would stabilize revenue  against the revenue 
shortfall that was caused by conservation.  Since the 2015 rates were adopted, a com-
prehensive cost-of-service study was conducted and is documented in this report.   
 
The cost-of-service analysis proportionately allocates the revenue that is required from 
rates to the components of the rate structure and to the customer categories.  Costs are 
classified corresponding to the function they serve.  Each functionõs costs are further al-
located to each component of the rates 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.  Ultimately, a cost-of-service analysis en-
sures that the rates yield  charges that are proportional to the cost of providing ser vice to 
each customer. 
 
The following discussion summarizes our  findings and recommendations.  

REVENUE REQUIREMENTS 

The revenue requirements were updated to reflect projected customer demands and the 
costs associated with meeting those demands.  The projections are shown in Figure I -1. 
 
Since the completion of the 2015 study, the SFPUC updated its projected wholesale wa-
ter rates, which resulted in higher rates.  In addition, it was assumed in the current rate 
study that demand from FY 2016-17 through FY 2020-21 would increase from FY 2015-
16 levels (used in the 2015 rate study) to FY 2014-15 levels in response to the relaxation 
of water shortage restrictions.  In other words, the five-year projections in the current 
study are based on a higher level of water use than was used in the 2015 rate study.   
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Figure I -1.  Revenue Requirement Projections  

 
Source: Figure III -8. 

 

Some adjustments were also made to the O&M and capital costs, but the primary differ-
ence between the previous projections in the 2015 rate study and the updated projec-
tions is the increased cost of SFPUC wholesale water.  With th ese cost increases, addi-
tional rate revenue is needed compared with the 2015 rate study.  Revenue increases 
were projected to be approximately 3.5% per year in the 2015 rate study.  The updated 
rate and revenue increases are shown in Figure I -2.  The rate increases would become 
effective every January 1 starting January 1, 2017.   
 
In FY 2016-17, the percentage rate increase varies by charge because of the rate structure 
modifications.  The 1.9% revenue increase in FY 2016-17 is the equivalent of adding $10 
per month to the existing Service Charge rates.  The total revenue only increases 1.9% 
because (1) the $10 increase was only in effect for six months and (2) the Service Charg-
es only generate one-quarter of the rate revenue.  In subsequent years, the rate increases 
yield different revenue increases in some years because of mid-year adjustments.  The 
rate increases are applied as equal percentages across the board to all rates. 

Revenue Requirement

Contribution to Capital Reserves $1,556,280 $2,211,870 $2,211,870 $2,211,870 $2,211,870

Debt Service $1,210,103 $1,276,115 $1,258,968 $1,241,434 $1,223,513

Purchased Water Cost $5,784,589 $6,134,536 $6,640,015 $7,547,286 $7,599,130

Net Operating Expenses $5,074,247 $5,168,653 $5,319,381 $5,474,723 $5,634,827

Total Annual Revenue Requirement $13,625,218 $14,791,174 $15,430,234 $16,475,313 $16,669,340

% Change 8.6% 4.3% 6.8% 1.2%
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Figure I -2.  Projected Revenue Increases 

 
Source: Figure III -8. 

 
As shown in Figure I -3, the projected increases in the revenue requirements include the 
replenishment and maintenance of adequate reserves.  The Townõs reserve policy states 
that the minimum Operating Reserve balance (red line) will equal 20% of annual O&M 
expenses.  A bond reserve of $375,000 was added to this amount .  An additional allow-
ance for capital projects is shown.  This Capital Reserve component is recommended to 
provide working capital for pay -as-you-go construction projects.  The sum of the Oper-
ating and Capital Reserve components equals the Target Balance (blue line).  The pro-
jected fund balance (green solid line) is above the Target Balance, which indicates addi-
tional reserves that provide rate stabilization.  With t hese proposed rate increases, debt 
service coverage remains strong and improves during the five -year period. 
 

Figure I -3.  Projected Fund Balance 

 
Source: Figure III -10. 

 

Effective Date Revenue Fiscal Year

Rate of Rate After Rate Increase

Fiscal Year Adjustments Adjustments Adjustments in Revenue

Current Revenue at 2016 Rates  $13,369,138

FY2016-17 1/1/2017 $13,625,218 1.9%

FY2017-18 8.0% 1/1/2018 $14,436,550 6.0%

FY2018-19 8.0% 1/1/2019 $15,591,474 8.0%

FY2019-20 5.0% 1/1/2020 $16,595,924 6.4%

FY2020-21 5.0% 1/1/2021 $17,425,720 5.0%
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RATE STRUCTURE 

Current Rate Structure  

The Townõs current rate structure is composed of three components: Service Charges, 
Volume Charges, and Revenue Stabilization Charges.   

Service Charges 

The Service Charges are fixed monthly rates that are graduated in proportion to  the ca-
pacity  of the service provided .  Some of the Service Charge rates vary by  customer cate-
gory . The Townõs Service Charges are called òFixed Service Charges.ó  For ease of dis-
cussion, we refer to them as simply òService Charges.ó  4 

Volume Charges  

The Volume Charges are the product of rates per unit of metered water consump tion 
multiplied time s the metered water consumption during the monthly billing period .  
Water is metered in òunitsó of hundred cubic feet (HCF or CCF) whereby one unit or 
HCF equals 748 gallons.  The Volume Charge rates consist of five tiers that charge high-
er rates as the level of consumption increases.  For a small number of customers, the 
Volume Charge rate is a uniform rate 5 per unit of metered water consumption .   

Revenue Stabilization Charges  

The Revenue Stabilization Charges are combined with  the Volume Charges and are de-
signed to ensure there is sufficient revenue to meet the Townõs water revenue require-
ment during periods of conservation when there are significant reductions in water us-
age, and hence in water revenues.   
 
All components of the rate structure were reviewed, including the composition of the 
customer categories, the structures of the Service Charges and Volume Charges, and the 
need for the Revenue Stabilization Charges.     

Proposed Volume Charge Rates  

About 75% of the water rate revenue is generated by the Volume Charges.  

                                                 
4 The service is the connection between the public water system and the property served.  The service 

includes the pipes, valves, and meter set (i.e., box, lid, yoke, meter, valve); in some cases, there are multi-
ple meters.  The service is installed at the property ownerõs expense. After the meter is purchased and 
installed, customers pay Service Charge rates.  It is the Townõs practice to charge a Service Charge for 
each meter.  The terminology in this report refers to the capacity of the service and the capacity of the me-
ter interchangeably. 
5 This report distinguishes between uniform rates and flat rates.  Uniform rates are constant charges per 

unit of consumption that do not change depending on the amount used.  Flat rates are fixed amounts that 
do not vary based on metered water use.  Flat rates are most commonly used in unmetered water systems 
and for residential wastewater rates. 
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Tiered Volume Charge Rates 

Approximately 98% of the customer water use is currently billed based on tiered Vol-
ume Charge rates (the remaining 2% is billed based on the uniform Volume Charge 
rate).  Virtuall y all of this demand is from single-family  residential  customers.  Figure I -

5 summarizes the recommended changes to the tiered Volume Charge rates. 
 
There is currently no name assigned to the category of customers billed under the tiered 
Volume Charge rates.  This customer category is nearly all residential but includes  a 
very small number of non -single family residential accounts, such as private schools, 
golf courses, and a CalTrans rest stop.  We recommend moving these non-single family resi-
dential customers out of this category and combining them with the other non-single family resi-
dential customers that pay an untiered, uniform Volume Charge rate (see below).  Once re-
moved, this category is comprised only of residential customers, which can be named 
òResidential.ó  With this modification, only residential customers would be  billed tiered 
Volume Charge rates, which is a rate structure that is most appropriate for residential 
customers whose demand can often exhibit wide, seasonal fluctuations.  
 
Based on changes in customer demands since the last cost-of-service analysis was com-
pleted for the Town, we recommend changes in the breakpoints between the tiers in the 
Volume Charge structure.  Only 2% of the bills exceeds 100 HCF per month .6  Even with 
98% of the bills below 100 HCF, the remaining 2% of bills use 11% of the water.  Based 
on current customer billing data, t he cost-of-service analysis lends itself to four tiers that 
correspond to the service functions provided by the facilities .  We therefore recommend 
eliminating the fifth tier.  In the recommended four -tier structure, 19% of the bills are pro-
jected to be in the top tier .  
 

The cost-of-service analysis represents the cost of providing service to increasing levels 
of demand ranging from the lowest demand that places the least peak demand on the 
system to the highest peak demand, the cost of which is nearly three times the Tier 1 
rate.   
 
We recommend replacing the Revenue Stabilization Charge with Revenue Stabilization Factors 
that could be applied to the Volume Charge rates during water shortages.  There should be a 
Revenue Stabilization Factor corresponding to each reduction stage in the Townõs Water 
Shortage Contingency Plan, which contains conservation requirements for each stage of 
water shortage.  The Revenue Stabilization Factors are designed only to offset the 
amount of revenue shortfall caused by conservation in effect in the Town during the 
specific water shortage stage, state mandated reductions in the level of potable water 
usage, or other natural disaster or event that results in a water shortage and an unfore-
seen drop in water demand.  As such, they are revenue neutral and not a means to in-
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crease rate revenue beyond the amount that would have been generated under non-
water shortage conditions.   
 
Figure I -4 summarizes the Revenue Stabilization Factors that correspond to the water 
shortage stages in the Townõs Water Shortage Contingency Plan.  The Volume Charge 
rates derived in this study apply in  non-water shortage years of normal water supply .  
However, when the Town experiences a water shortage and customers are required to 
conserve, the normal-year Volume Charge rates would be multiplied times the corre-
sponding Revenue Stabilization Factor to determine the Volume Charge rates.   
 
For example, in a 20% water shortage, a Revenue Stabilization Factor of 1.11 would be 
multiplied times the normal -year Volume Charge rates (summarized in Figure I -7) that 
are in effect.  If the water shortage stage increased to 40%, a Revenue Stabilization Fac-
tor of 1.30 would be multiplied times the normal -year Volume Charge rates.  If the wa-
ter shortage stage then decreased to 30%, the Revenue Stabilization Factor would be re-
duced from 1.30 to 1.19.  
 
The formula 7 for calculating Revenue Stabilization Factors corresponding to other levels 
of cutback is provided  in Chapter V of this study .  The Revenue Stabilization Factors 
only apply to the tiered and  uniform Volume Charge rates and not to Service Charge 
rates, which are independent of water demand. 
 

Figure I -4.  Revenue Stabilization  Factors 

 
Source: Figure V-12 

 
Figure I -5 summarizes the foregoing recommendations. 
  

                                                 
7 Following Figure V-12 of this study.  

Assumed Revenue

Reduction Conservation Conservation Stabilization

Stage % % Factor

1 n/a 10% 1.05

2 20% 20% 1.11

3 30% 30% 1.19

4 40% 40% 1.30

5 >40% 50% 1.45

 Water Shortage 

Contingency Plan 
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Figure I -5.  Recommended Changes to Tiered Volume Charge Rates 

Current Structure  Recommended Change Rationale  

a.  Tiered-rate service Move all non -single family resi-
dential customer to a Non-
Residential customer category.  
Name this customer category 
òResidential.ó 
 

Homogenous customers category 
best suited for tiered Volume 
Charge rate structure.  

b.  Number of tiers  Reduce from five to four tiers.  Current breakpoints between 
tiers have changed.  Four tiers 
align with current COS functions . 
 

c.  Rate per tier Base rates cost of service derived 
in the current report . 

Reflects current cost of providing 
service. 
 

d.  Revenue  
Stabilization Charge 

Replace with a set of Revenue 
Stabilization  Factors that are 
linked to the shortage stages in 
the Townõs Water Shortage Con-
tingency Plan. 

Enables revenue neutral rate ad-
justments during shortages,and 
protects reserves and the utilityõs 
credit rating.  
 

Uniform Volume Charge  Rate 

Approximately 2 % of customer water use is currently billed a Volume Charge at a uni-
form rate (i.e., the same dollar amount per hundred cubic feet regardless of how much 
water is used during the billing period) .  This category currently includes only public 
schools.  We previously recommended  creating a homogeneous Residential category by 
removing all of the non -single family residential customers that are also paying tiered 
Volume Charge rates.  We recommend combining these non-single family residential custom-
ers with the public school customers.  We recommend naming the combined category òNon-
Residential.ó  
 
The resulting Non -Residential category represents about 4% of the total annual water 
demand.  This small, heterogeneous customer category comprises a variety of demand 
patterns.  In cases like this, we recommend charging a uniform rate, which is simple to derive 
and fairly stable.  With such a small category of disparate water use patterns, tiered rates 
are not advised.  The continued use of a uniform rate, therefore, is appropriate because 
the effort to set a tiered rate is not justified. We also recommend applying the same Revenue 
Stabilization Factors that would apply to the tiered rates during the declared water shortage 
stages, state mandated reductions in the level of potable water usage, or other natural disaster or 
event that results in a water shortage and an unforeseen drop in water demand.  
 
Figure I -6 summarizes our recommended changes. 
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Figure I -6.  Recommended Changes to Uniform Volume Charge  Rate 
Current Structure  Recommended Change Rationale  

a.  Uniform  Volume Charge rate 
for public schools  

Combine all non-single family 
residential customers in one 
Non-Residential category. 
 

Small number of heterogeneous 
customers best suited for a uni-
form Volume Charge rate.  

b.  Rate Base rates cost of service derived 
in the current report . 

Reflects current cost of providing 
service. 
 

c.  Revenue Stabilization Sur-
charge 

Replace with the same set of 
Revenue Stabilization Factors as 
used for the tiered Volume  
Charge rates. 

Enables revenue neutral rate ad-
justments during shortages.  Pro-
tects reserves and the utilityõs 
credit rating.  
 

 

Summary of Volume Charge  Rates 

The City Council previously approved rates to be effective January 1, 2017.  Figure I -7 

summarizes the approved  rates and the proposed Volume Charge rates.  The rates for 
the approved five -tier structure show the rates before and after the addition of the Rev-
enue Stabilization Charge.  For purposes of this analysis, it was assumed that demand 
would increase to FY 2014-15 levels with the cessation of mandatory rationing and pen-
alties.  With the increased demand, the Revenue Stabilization Charge would be unnec-
essary and eliminated, returning to the pre -water shortage rates.  The proposed rate 
analysis was derived using FY 2014-15 water demand and the same revenue that would 
be generated by the approved rates without the Revenue Stabilization Charge.   
 
For the proposed tiered Volume Charge rates for the Residential category, the number 
of tiers is reduced, the size of the tiers has decreased at the higher levels of demand, and 
the difference between Tier 1 and Tier 4 has steepened compared to the current rates.  
The combined effect of these changes is a reduction in the bills for  below-average use 
customers and an increase in the bills for the above-average use customers.  
 
The uniform Volume Charge rat e for the Non-Residential customer category reflects the 
consolidation of all non -single family residential customers into a customer category 
that historically only included public schools.    
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Figure I -7.  Approved and Proposed Monthly Volume Charge  Rates 

 
Source: Figure V-11. 

Proposed Service Charge  Rates  

About 25% of the rate revenue is generated by the current  Service Charges.  For a bill of  
average monthly water use , the Service Charge represents about one-third of the total 
bill .   
 
The rates for the Service Charges are proposed to be based on the capacity of the ser-
vice, regardless of what category of customer is connected.  The capacity provided by 
services (i.e., water meters) of the same size is the same regardless of how much water is 
used and for what purpose.  We recommend a single set of Service Charge rates that does not 
distinguish between customer categories.   
 
Figure I -8 summarizes the current structure, our recommended changes, and the ra-
tionale for the changes.  The cost-of-service analysis indicates that the proposed Service 
Charge rate for the most common size service (1-inch) is close to the $70 charge that was 
adopted for implementation January 1, 2017.  
 
The Town adopted annual increases of $10 per month through FY 2020-21 to improve 
revenue stability.  The proposed Service Charge rates generate approximately 27% of 
the rate revenue, which provides adequate revenue stability when combined with the 
relatively fixed revenue from non -seasonal water demand. 
 
Note that the recommended Revenue Stabilization Factors only apply to the Volume  
Charge rates.  Revenue from Service Charges is not influenced by water demand and is 
therefore unaffected by conservation or fluctuations in customer demand . 
 

Revenue Rate

Customer Tier Stabilization with Tier Size

Category Size Rate Charge (RSC) RSC (HCF) 1/1/2017 1/1/2018 1/1/2019 1/1/2020 1/1/2021

Residential
(HCF) ($/HCF) ($/HCF)

Tier 1 1 to 10 $7.14 $1.60 $8.74 1 to 10 $5.54 $5.98 $6.46 $6.78 $7.12 

Tier 2 11 to 25 $8.44 $1.89 $10.33 11 to 22 $7.03 $7.59 $8.20 $8.61 $9.04 

Tier 3 26 to 50 $9.68 $2.17 $11.85 23 to 35 $9.65 $10.43 $11.26 $11.82 $12.41 

Tier 4 51 to 100 $11.58 $2.60 $14.18 Over 35 $14.74 $15.92 $17.20 $18.06 $18.96 

Tier 5 Over 100 $14.18 $3.18 $17.36 

Non-Residential $9.06 $9.06 $7.43 $8.02 $8.66 $9.10 $9.55 

Approved Proposed  ($/HCF per Month)



Town of Hillsborough Water Rate Cost-of-Service Study 

 I.  Executive Summary 
 

HF&H Consultants, LLC Page 12 December 12, 2016 

Figure I -8.  Recommended Changes to Service Charges Rates 

Current Structure  Recommended Change Rationale  

a.  Separate charge for each cate-
gory of customer: residential and 
commercial 

One set of charges based on ca-
pacity  of service (meter). 

Charges are related to services to 
accounts and for capacity, which 
are independent of customer cat-
egory. 
 

b.  Commercial customersõ 
charges are graduated in propor-
tion to the size of the service (me-
ter-size).  Residential customersõ 
charges are flat regardless of the 
size of the service (meter) 

Update charges to reflect capaci-
ty provided by  the service (me-
ter). 

Charges are related to capacity 
provided; larger meters provide 
more capacity than smaller me-
ters; larger meters should be 
charged a higher rate than small-
er meters. 
 

c.  Annual $10 per month in-
creases for all size services (me-
ters) 

Set Service Charge rates based on 
cost of service analysis.   

Service Charges recover ade-
quate fixed revenue in combina-
tion with fixed revenue from 
volume charges.   
 

Summary of Service Charge  Rates 

Figure I -9 summarizes the approved  and recommended Service Charge rates.  The 
òApprovedó rates are the rates that were previously adopted to become effective Janu-
ary 1, 2017.  The òProposedó rates were calculated for adoption January 1 of each year.  
 

Figure I -9.  Approved  and Proposed Monthly Service Charge Rates 

 
Source: Figure V-18.  

Meter

Size Residential Non-Residential 1/1/2017 1/1/2018 1/1/2019 1/1/2020 1/1/2021

3/4" $70.00 $63.60 $68.68 $74.18 $77.89 $81.78

1" $70.00 $70.00 $77.45 $83.65 $90.34 $94.86 $99.60

1 1/2" $70.00 $120.00 $108.62 $117.31 $126.70 $133.03 $139.69

2" $70.00 $180.00 $150.19 $162.20 $175.18 $183.94 $193.14

3" $320.00 $261.03 $281.91 $304.46 $319.68 $335.67

6" $1,020.00 $732.08 $790.65 $853.90 $896.60 $941.43

8" $1,620.00 $1,147.72 $1,239.54 $1,338.70 $1,405.64 $1,475.92

Proposed

($/Meter per Month; All Customer Categories)

Approved

($/Meter per Month)
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II.  INTRODUCTION  

STUDY PURPOSE 

The purpose of this study is to conduct a cost-of-service analysis that will determine 
rates that proportionally  recover the cost of providing the Townõs water service.  To-
ward that end, t he cost-of-service analysis determines how much revenue should be 
generated by each component of the rate structure so that rate payers within each cus-
tomer category are charged for their proportionate share of the cost of providing service  
on a parcel basis.  The cost-of-service analysis is tailored specifically to the Townõs cus-
tomer categories and the rate structures that are appropriate for each category.   

STUDY PROCESS 

The current water rate study is the second phase of rate studies performed for the 
Town.  The first phase began in 2014 and continued through  2015.  In the first phase, 
rate studies were conducted for the Townõs water and wastewater utilities .  Numerous 
meetings with the Townõs staff working group  and public meetings of the Financial 
Advisory Committee  (FAC) and the City  Council were held to develop the rates.  The 
first phase resulted in the following modifications , which  were adopted by the City 
Council  in January 2016: 
 

¶ All  Service Charge rates were increased $10.00 per month per year over five 
years. 

¶ Revenue Stabilization Charges were added to the tiered Volume Charge rates 
without changing the existing tiered rate structure.  The Revenue Stabilization 
Charges give the Council the ability to adjust the Volume Charge rates to com-
pensate for periods of low water use caused by water shortage and mandatory 
conservation requirements so that reserves are not depleted as water usage de-
clines in response to these events and regulations. 

 
In addition to these modifications, the Town also previously implemented volumetric 
penalties starting July 1, 2015 (approved by City Council in June 2015) for violations of 
excessive water use regulations during mandatory water rationing .  The volumetric 
penalties were derived independently of the water rate study.   These volumetric penal-
ties were imposed as a consequence of the water supply state of emergency declared by 
the Governor by Executive Order B-29-15.   
 
This first phase of rate actions was adopted in response to water shortage emergency 
conditions.  Recognizing persistent yet less severe drought conditions throughout Cali-
fornia, a new water conservation regulation was adopted by the State on May 18, 2016.  
The May 2016 regulation is in effect from June 2016 through January 2017 and requires 
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locally developed conservation standards.  Water supplies have since improved  so that 
by June 2016, the Town discontinued the volumetric penalties and lifted the mandatory 
water use restrictions.  The Townõs water use has increased from the mandatory ration-
ing levels but remains below pre-water shortage conditions in 2013.  On November 14, 
2016, the City Council elected to eliminate the imposition of the Revenue Stabilization  
Charge.   
 
The second phase of the rate analysis provides 
an opportunity to further study the water rate 
structure to ensure that the rates reflect the 
cost of providing water service.  The second 
phase builds on the five-year revenue re-
quirement projections developed in the first 
phase, adjusted for revised demand projec-
tions given the relaxation of conservation 
mandates.  The adjusted revenue requirement 
projections from the first phase were used in 
this second phase to conduct a cost-of-service 
analysis.   
 
The cost-of-service analysis was conducted fol-
low ing industry practices promulgated by the American Water Work s Association.8 At 
the outset of the analysis, the types of customer categories were reviewed , as were the 
types of rate structures that are appropriate to the Townõs customer categories.   

REPORT ORGANIZATION  

Figure II -1 diagrams the rate-making analysis beginning with the revenue projections, 
followed by the cost -of-service analysis, rate design, and analysis of bill impacts.  The 
diagram identifies the key figures in the report to guide the reader to specific parts of  
the analysis.   
 
An appendix contains a copy of the rate model.  A Glossary of technical terms and ac-
ronyms is provided following  the Table of Contents.  The major documents cited in this 
report are listed in the References or are on file with the Town . 

                                                 
8 Principles of Water Rates, Fees, and Charges.  American Water Works Association  Manual M1.  2012.   

A comprehensive rate study comprises 

three steps: 
 

1. Revenue requirement projections 
determine how much revenue is need-

ed from rates.  
2. Cost -of -service analysis  determines 

how much of the revenue should come 

from fixed and variable charges and 
from which customer category. 

3. Rate design  determines the structure 
of the fixed Service Charges and the 

variable Volume Charges for each cus-
tomer category. 
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Figure II -1.  Summary of Rate Analysis  

 

MULTI-YEAR REVENUE REQUIREMENT PROJECTIONS

COST-OF-SERVICE ALLOCATIONS

FY 2016-17 Revenue Requirement

RATE DESIGN

Monthly Billing Period

Five-year projections
FY 2016-17 to FY 2020-21

Fig. III-7

Classify costs by function
Demand

Water supply
Transmission
Pumping
Storage
Distribution

Service
Fig. IV-2

Allocate demand functions to 
service levels

Demand
Base Day
Average Day
Maximum Day
Maximum Hour

Service
Account
Capacity

Fig. IV-8

Develop allocation percentages
for demand service levels 

Base Day
Average Day
Maximum Day
Maximum Hour

Fig. IV-6

Allocate demand service levels
to customer categories

Non-Residential
Residential

Fig. IV-9

Develop allocation percentages
for customer categories

Fig. IV-9

Volume Charges - Residential
Four tiers

0 - 10 hcf       $ 5.54/hcf
11 - 22 hcf     $ 7.03/hcf
23 - 35 hcf     $ 9.65/hcf
Over 35 hcf   $14.74/hcf

Fig. V-6

Volume Charges - Non-Residential
Uniform untiered

$7.43/hcf                      

Fig. V-9

Service Charges - Per Account
3/4"       $ 63.60
1"          $ 77.45
1 1/2"    $ 108.62
2"          $ 150.19
3"          $ 261.03
6"          $ 732.08
8"          $ 1,147.72 

Fig. V-16

Bill Impacts - Residential
Low
Average
HIgh
Very high

Fig. VI-1
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III.  REVENUE REQUIR EMENTS 
 
The revenue requirements analysis starts by determining the FY 2016-17 revenue re-
quirement s based on the budgeted O&M and capital expenditures.  Revenue require-
ments for each fiscal year are then projected over a five-year planning period. 9    Reve-
nue increases needed to cover the projected revenue requirements are then determined.  
Over a five-year period it is possible to derive a relatively smoot h series of rate increas-
es that minimize annual fluctuations.  

DEMAND  PROJECTIONS 

The revenue requirements projected during the study period are based on the Townõs 
unique circumstances.  Projected customer demand is particularly significant because it 
affects certain variable expenses such as the cost of purchased water as well as the reve-
nue from water sales.  Customer demand depends on the types of customers, the nature 
of their demands, the trends in their water use, growth , and climate among others.   
 
The Town consists almost entirely of single -family reside nces built on large parcels. 
There are no significant residential developments in process at the time of this writing.  
The Town has public schools, private schools, a golf course, small public  parks, and a 
CalTrans rest stop. The Town has no commercial, industrial, or institutional parcels 
planned for new  development. The service area is largely developed and p opulation 
growth is expected to be very low.   For purposes of this rate study, it is assumed that 
there will b e no growth in accounts or in  water demand. 
 
Water service varies from customer category to customer category.  In the residential 
category, which is the vast majority of the Townõs customers, water is used indoor s for 
health and sanitation needs, averaging approximately 95 gallons per capita per day 
(GCD).  Most indoor  water use is essential and fairly constant during the year.  There is 
very little seasonal variation in indoor  residential w ater use compared to outdoor  water 
use, which in the Townõs case is the majority of the residential water use.10   
 
Most of the outdoor  water use is for landscape irrigation.  Irrigation is largely a discre-
tionary use of water compared with indoor  water use.11  People have more choice in de-
ciding how much vegetation to irrigate, the type of vegetation, the manner of irrigation, 

                                                 
9 Demand projections are a key driver in determining both expenditures and revenues from water sales.  
10 Recent billing data indicat e that seasonal water use was 57% of total annual demand (i.e., more than 

half).  However, that data may have been influenced by conservation.   
11 Arguably, people also exercise discretion with their indoor water usage, as reflected by the number of 

residents in each single-family home.  
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the duration of irrigation, and when to irrigate.  Irrigation varies by season, which in the 
Townõs case is accentuated by its dry summer climate.   
 
Figure III -1 shows that the Townõs water use per capita of 231 GCD in FY 2014-15 was 
2.2 times the 106 GCD average for the collective SFPUC wholesale customers.   
 

Figure III -1.  Per Capita Water Use Comparison (FY 2014-15) 

 
Source: BAWSCA Annual Survey FY 2014-15. 

 
The Townõs recent per capita water use ranks high among the SFPUCõs wholesale cus-
tomers.  High as it is, the Townõs per capita water use has trended down since FY 2004-
05, as shown in Figure III -2.  This trend is seen throughout California and is the result 
of plumbing and landscaping codes that require more efficient water using appliances, 
landscaping, and irrigation systems , as well as changes in consumer behavior.  
 

Average = 106 GPD 

231 GPD 
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Figure III -2.  Hillsborough Gross Per Capita Water Use  

  
Source:  Town of Hillsborough.  

 
The downward trend is also a r eflection of recent dry cycles as indicated in Figure III -3, 
which also shows the annual SFPUC water purchases and the amount corresponding to 
the 36% conservation reduction mandated by the State.  Figure III -3 shows the impact 
of water shortages on water demand as it drops sharply during the water shortage and 
gradually rebounds.   
 

Figure III -3.  SFPUC Purchases by Hillsborough  

Source: Water Shortage Contingency Plan.  Town of Hillsborough. Figure 2, page 4.  July 11, 2016. 

 
The demand projection in the 2015 rate study assumed significant conservation 
throughout the five -year projection period due to the indefinite duration of the water 
shortage.  In effect, it was assumed that the water shortage would contin ue during the 
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projection period , which was a conservative assumption.  However, in view of the be-
low -normal water supply conditions since 2007, this assumption is not unrealistic.   
 
With the rains in the 2015 winter, water supply conditions improved and demand has 
since increased.  For the current rate study, it is assumed that demand will rebound 
from FY 2015-16 in response to the termination of mandatory rationing and volumetric 
penalties.  However, there are programs under way  and planned actions that will mod-
erate the rebound.12  This includes the following.  
 

¶ Water meter replacement with automated metering infrastructure  (AMI) .  Data 
from the new meters will be available to customers who will be a ble to easily 
monitor their water use in real time.   (The AMI meters were funded by the Gen-
eral Fund, not water rates.) 

¶ Improved leak detection.   Additional in -line system metering will be installed 
that will be improve the Townõs ability to identify leaks in the transmission and 
distribution network.  

¶ Building code requirements.   More stringent code requirements will improve 
indoor water efficiency in new construction and remodeling.  

¶ Landscape ordinance requirements.   Outdoor water use will also become more  
efficient with enforcement of the Townõs water efficient landscape ordinance.  

¶ Rebate programs.  The Town participates in rebate programs for water efficient 
appliances and turf replacement offered by the Bay Area Water Supply and Con-
servation Agency (BAW SCA). 

 
The Town estimates that customersõ water demand will rebound from the conservation 
achieved in FY 2015-16.  However, during FY 2015-16, customers made permanent 
changes in water use that the Town projects will provide a permanent 10% reduction in 
demand compared to pre-water shortage demand.  Because of these actions, it is not 
expected that future water use will return to previous, long-term historic averages in 
the next five years.  Instead, it is expected that water use will be comparable to FY 2014-
15 demand.   
 
FY 2014-15 is about 23% below 2013 demand.  As shown in Figure III -2, FY 2014-15 
demand is also below the recent trend line.  Immediately prior to FY 2014 -15, water use 
was above the trend line.  In setting water rates, it is prudent to us e conservatively low  
demand estimates.  
 
For purposes of the current rate study, FY 2014-15 demand was used for each of the 
next five years because it is a conservative demand estimate.  If demand over the next 

                                                 
12 Refer to the Townõs Urban Water Management Plan for additional details.  
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five years is higher than FY 2014-15, the Town may  find that it does not need to imple-
ment the proposed maximum rates in any given year or years.  The Town does not have 
to increase the proposed rates if they are not needed and can adopt lower rates without 
undergoing a full Proposition 218 notifi cation and protest hearing process.  If, on the 
other hand, demand continues below FY 2014-15 demand, the Town would run a defi-
cit, the consequences of which are problematic.  The Townõs reserves could be depleted 
unless and until  it increased rates that are higher than the proposed maximum rates.13 
 
With a higher demand than was projected in the 2015 rate study, there is an increase in 
the amount of water purchased from the SFPUC.  Since then, the SFPUC has updated its 
projected wholesale water rates, which are now higher than the prior projection used in 
the 2015 rate study. The increased demand combined with  the updated SFPUC rate in-
creases results in a significant cost increase that impacts the revenue requirement for 
each fiscal year during the study period.   

REVENUE REQUIREMENT ASSUMPTIONS AND PROJECTIONS 

Expense projections combined with contributions to reserves become the revenue re-
quirement s.  The Townõs operating and capital budgets were relied on for the majority 
of FY 2016-17 expenses in the first-year revenue requirement.  The assumptions shown 
in Figure III -4 were used to project revenue requirements through FY 2020-21. 
 

Figure III -4.  Projection Assumptions  

 
Source: Model Tab 1. Assumptions & Policies 

SFPUC Purchased Water Costs  

The Town is entirely reliant on the SFPUC for its water supply. Historically, the 
SFPUCõs annual rates have increased greater than the rate of inflation because of the 
Hetch Hetchy Water Supply  Improvement Plan  (WSIP).  The WSIP is a nearly $5 billion 

                                                 
13 If a reduction in demand is the result of mandatory water use restrictions during a declared water 

shortage stage, the Town may offset revenue losses by implementing the Revenue Stabilization Factors. 

FY 2016-17 FY 2017-18 FY 2018-19 FY 2019-20 FY 2020-21Notes

Assumptions

(1) General Inflation Per Budget 2.5% 2.5% 2.5% 2.5% Town Estimate

(2) Salaries & Wages Per Budget 3.0% 3.0% 3.0% 3.0% Town Estimate - MOU

(3) Benefits Per Budget 5.0% 5.0% 5.0% 5.0% Town Estimate - CalPERS

(4) Interest on Earnings 0.5% 0.5% 0.5% 0.5% 0.5% Town Estimate

(5) Non-rate Revenues Per Budget 0.0% 0.0% 0.0% 0.0% Town Estimate

(6) % Change in Demand 0.0% 0.0% 0.0% 0.0% 0.0% Town Estimate

(7) SFPUC Water Rates ($/HCF) $4.10 $4.37 $4.76 $5.46 $5.50 BAWSCA 8/17/2016 email

(8) SFPUC Service Charge 4.0% 4.0% 4.0% 4.0% 4.0% % of SFPUC Purchased Water Charge

(9) Water Purchases (HCF) 1,246,251   1,246,251   1,246,251   1,246,251   1,246,251   June 2014 to May 2015 actual demand + 6% losses

(10) Construction Cost Inflation 2.5% 2.5% 2.5% 2.5% Town Estimate
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capital impr ovement plan that  improves the infrastructure reliability of the regional 
Hetch Hetchy water supply facilities .   
 
Figure III -5 plots the SFPUC wholesale rates since FY 1984-85; a linear trend line is also 
plotted.  Since 1984, the SFPUCõs wholesale rates have been set in compliance with rate-
making agreements.  The agreements contain provisions that annually  reconcile pro-
jected expenses and demands with actual expenses and demands.  The difference is 
rolled forward into the ensuing yearõs rates.  In this way, both the SFPUC and the 26 
wholesale customers are protected.  However, it also means that the annual adjustment 
can either increase or decrease rates, which leads to some short-term volatility in the 
wholesale rates that can accentuate annual rate fluctuations. 
 

Figure III -5.  Historical and Projected SFPUC Wholesale Rate 

 
Source:  BAWSCA data. 

 
During the last ten years, the SFPUCõs rates have increased as bonds have been sold to 
fund the WSIP projects.  As a consequence, steeper increases in the wholesale rates are 
projected by the SFPUC until at least 2020.  Including the FY 2016-17 rate increase, the 
SFPUC wholesale rates have doubled since 2011. The wholesale rate for FY 2015-16 in-
creased approximately 27% over the prior year .  For FY 2016-17, the SFPUC increased 
its wholesale rate an additional 9.3%.  This latter increase (as well as updated rates for 
future years that were provided by the SFPUC) was built into the revenue requirements 
for the second phase analysis. The cost of SFPUC water is 40% of the annual revenue 
requirement ð the largest single item.  The impact of these significant increases in 
wholesale rates on the revenue requirements over the study period cannot be overstat-
ed.   
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Operating Expenses  

This cost category includes direct salaries and benefits, materials and services, contract 
services, and overhead. These expenses are projected to increase gradually at about 3% 
during the projection period.  No further adjustments were made to these expenses in 
the current rate study compared to the 2015 rate study.  (The cost detail is in the model 
in the Appendix.)  

Debt Service  

The Town has three outstanding bond obligations totaling $3 3 million .  The annual debt 
service is approximately $2.5 million  of which  the Water Fundõs share is $1.175 million.  
The bonds funded the projects summarized in Figure III -6.  The majority of these capi-
tal projects are storage and distribution facilities that are needed to meet peak demands.  
Although these projects were constructed and are in service, the debt service on these 
bonds will not be repaid for many years.  Thus, it is not the case that the system has 
been built and already paid for.  
 

Figure III -6.  Debt-Funded Capital Projects  

 
 
The Town does not plan on issuing additional debt to fund capital improvement pro-
jects for the water utility during the five -year planning period.  No further adjustments 
were made to these expenses in the current rate study compared to the 2015 rate study.   

Contribution s to  Capital Reserves  

Rates need to generate enough revenue to cover unfunded annual operating and capital 
expenses.  However, rates are not set to exactly match cash expenditures because cash 
expenditures can fluctuate.  If rates were set to exactly match expenditures, rates would 
also fluctuate.  To avoid increasing and decreasing rates from year to year, reserves are 
used to cover the difference so that rate increases are smooth and gradual.  In order to 
maintain adequate reserves to help modulate rates, the revenue requirements include 
contributions to reserves.  The contribution s to reserves represent additional revenue 
from rates that is needed to maintain adequate operating and capital reserves.   
 

Category Series 2006A Series 2003A Series 2000 A&B Total

Water Distribution System 2,700,000     2,680,000       398,000              5,778,000      

Water Storage System 3,000,000     2,350,000       5,350,000      

Tank Replacement/Upgrades 2,770,000           2,770,000      

Misc Improvements 500,000        690,000          1,190,000      

6,200,000     5,720,000       3,168,000           15,088,000    
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The Townõs current level of reserves has enabled it to maintain a strong credit rating, 
which reduces its financing costs.14  The Town uses its reserves to stabilize rates against 
annual fluctuations in capital expenditures , variances between projected and actual wa-
ter demands, and unanticipat ed expenditures and other expenditure variances.  In some 
years, there is surplus revenue that is available to replenish reserves.  In other years, re-
serves are drawn down to cover the cost of service.   
 
Rates are set to generate a constant level of revenue to maintain reserves at adequate 
levels.  At the same time that revenue from rates is added to reserves, reserves are 
drawn down to fund capital projects whose cost s vary from year to year.  In effect, re-
serves are used to buffer rates from varying levels of capital expenditures and unfore-
seen variances in operating expenditures.  For the most part, however, the variances are 
due to capital projects (see Figure III -7). 
 
Even though the Town has constructed facilities to provide water service, these facilities 
will depreciate and eventually need to be replaced.  It is unrealistic to think that the sys-
tem has already been built and paid for and that there will be no future capital costs.  
The Town has in place a Water Master Plan and in 2014 prepared an updated thirty -
year Capital Improvement Project Plan to prioritize and addr ess long-term capital pro-
jects.  Based on this Plan, the revenue requirement projections show an increase in the 
contribution to reserves in FY 2017-18 needed to fund the capital improvement pro-
gram, which contains approximately $ 11.1 million in capital projects over the next 5 
years as shown in Figure III -7.  The average annual expenditure of $2.2 million is the 
amount that is contributed to reserves from revenue requirements beginning in FY 
2017-18.   
 

Figure III -7.  Projected Capital Improvement Program  

 
Source: Model Tab 4. CIP. 

 
The High Water Line Connection  is a noteworthy project  that will provide  an alterna-
tive connection to the SFPUC at a higher elevation.  When completed, the project will  
result in significant operating cost reductions for pumping  and will  provide a more re-

                                                 
14 See Figure III -10 and adjoining text for additional discussion of the policies and assumptions related to 

minimum and target balances for the reserves. 

Capital Improvement Projects FY 2016-17 FY 2017-18 FY 2018-19 FY 2019-20 FY 2020-21 5-year Total

Cherry Creek Pump Station Replacement $99,800 $1,044,675 $1,044,675 $2,189,150

Water Tank Improvements $501,350 $275,000 $500,000 $125,000 $625,000 $2,026,350

Demolish Forrestview Tanks #1 and #2 $26,190 $417,660 $443,850

Demolish Major Hayes Tank and Piping $300,000 $300,000

Water Main Replacement Program $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,000,000

High Water Line Connection $200,000 $300,000 $300,000 $300,000 $1,100,000

Total Project Costs $1,601,150 $1,475,000 $3,144,675 $2,495,865 $2,342,660 $11,059,350

Budgeted
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liable source of water for emergencies (e.g., earthquake, fire). The High Water Line pro-
ject is factored into the capital expense at $300,000 per year to complete engineering and 
hydraulic studies.   It will not be completed during the next five years and, hence, the 
operating cost savings will only be realized later.  (As previously mentioned, t he Town 
is install ing Automated Meter ing Infrastruc ture, which  will be funded by the General 
Fund and not by water rates.)   
 
The major expenses described above that comprise the revenue requirements are shown 
in Figure III -8.  It can be seen that cost of wholesale water is the largest individual cost 
among these four cost categories.  The cost of wholesale water is a variable expense that 
varies in direct proportion to customer demand.  It is often thought that over 80% of a 
utilityõs costs are fixed and do not change in response to customer demand.  This think-
ing leads to the expectation that a large portion of the costs should be recovered from 
fixed charges, which leads to unbalanced rates that are weighted too heavily on fixed 
charges. 
 
For water suppliers that rely on wholesale water supplies, the cost  of water can be the 
single largest expense.  In the Townõs case 40% of its revenue requirement is for the cost 
of water, which will vary in direct proportion to demand.  At most, only 60% of the rev-
enue requirement is fixed.  How fixed and variable costs are reflected in the rate design 
is further discussed at the end of Chapter V. 
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Figure III -8.  Revenue Requirement Projections  

 
Source:  Model Table 2. Revenue Requirement; data from Townõs FY 2016-17 Budget. 

 

REVENUE INCREASES 

It  was assumed in the current rate study that the Town would implement the increase s 
in the Service Charge rates that were adopted in January 2016.  The adopted rates in-
cluded a second $10.00 per month increase in the Service Charge rates.  It was also as-
sumed that demand would increase from FY 2015-16 levels to FY 2014-15 with the ces-
sation of mandatory water rationing.  With the increased demand, it was assumed that 
the Town would eliminate the Revenue Stabilization Charge.  With those assumptions, 
total projected revenue for FY 2016-17 would be $13,625,218.   
 

Revenue Requirement

Contribution to Capital Reserves $1,556,280 $2,211,870 $2,211,870 $2,211,870 $2,211,870

Debt Service $1,210,103 $1,276,115 $1,258,968 $1,241,434 $1,223,513

Purchased Water Cost $5,784,589 $6,134,536 $6,640,015 $7,547,286 $7,599,130

Net Operating Expenses $5,074,247 $5,168,653 $5,319,381 $5,474,723 $5,634,827

Total Annual Revenue Requirement $13,625,218 $14,791,174 $15,430,234 $16,475,313 $16,669,340

% Change 8.6% 4.3% 6.8% 1.2%
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It can be seen in Figure III -8 that the revenue requirement used for the cost-of-service 
analysis is based on the same projected revenue of $13,625,218 for FY 2016-17.15 That 
level of revenue became the baseline for comparison with future  years to determine the 
across-the-board annual rate increases necessary for the remainder of the five -year pro-
jection period.  
 
The projected revenue from water sales also reflects demand by customers equal to FY 
2014-15, as previously explained.  This level of demand was held constant during the 
projection period.   
 
Figure III -9 summarizes the resulting annual increases in rates and revenues from the 
proposed Service and Volume Charge rates.  In FY 2016-17, the percentage rate increase 
varies by charge because of the rate structure modifications.  The 1.9% revenue increase 
in FY 2016-17 is the equivalent of adding $10 per month to the existing Service Charge 
rates.  The total revenue only increases 1.9% because (1) the $10 increase was only in ef-
fect for six months and (2) the Service Charges only generate one-quarter of the rate 
revenue.  In subsequent years, the rate increases yield different revenue increases in 
some years because of mid-year adjustments.  The rate increases are applied as equal 
percentages across the board to all rates. 
 

Figure III -9.  Projected Revenue Increases 

 
Source: Model Tab 3. Revenue Increase 

 
The rate increases are greater than those projected in the 2015 rate study primarily be-
cause of the increase in the cost of SFPUC wholesale water.  The projected annual in-
creases of 3.5% that were previously projected  are no longer sufficient to cover the pro-
jected costs without drawing down reser ves.  
 

                                                 
15 It is possible to equate the rate revenue with the revenue requirement by slightly adjusting the contri-

bution to reserves.   

Effective Date Revenue Fiscal Year

Rate of Rate After Rate Increase

Fiscal Year Adjustments Adjustments Adjustments in Revenue

Current Revenue at 2016 Rates  $13,369,138

FY2016-17 1/1/2017 $13,625,218 1.9%

FY2017-18 8.0% 1/1/2018 $14,436,550 6.0%

FY2018-19 8.0% 1/1/2019 $15,591,474 8.0%

FY2019-20 5.0% 1/1/2020 $16,595,924 6.4%

FY2020-21 5.0% 1/1/2021 $17,425,720 5.0%
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It is assumed that the rate increases will occur January 1 of each year.  Hence, the reve-
nue from each yearõs rate increase is generated for half of the fiscal year.   
 
The rates are derived in Chapter V below.  With these rate increases, the Water Fund is 
able to cover its annual O&M and capital expenses, maintain adequate debt service cov-
erage, and maintain adequate reserves, as further discussed below. 

RESERVE FUND BALANCE 

Rates are set to generate sufficient revenue to cover annual expenses.  In addition, rates 
are set to maintain adequate reserves.  The revenue from rates does not need to match 
each yearõs revenue requirement.  For example, the annual increases in the revenue re-
quirements shown at the bottom of Figure III -8 are different from the revenue increases 
in Figure III -9.  Annual fluctuations in revenue requirements are typically uneven be-
cause they are harder to control, whereas it is desirable to have smooth annual increases 
in rates.  The annual differences cause the fund balance to fluctuate from year to year.   
 
Figure III -10 shows (solid green line) the annual fluctuations in the fund balance that 
are caused by the differences between the revenue requirement and revenue from rates 
with the rate increases; the dashed green line is the projected fund balance without the 
rate increases.  The revenue and rate increases in Figure III -9 were derived to maintain 
the fund balance at its present level by FY 2020-21.  Maintaining a fund balance close to 
the present level helps to protect the Townõs credit rating, which lowers the cost of fi-
nancing, thereby benefiting rate payers. 
 
Figure III -10 contains two target lines, both of which represent minimum requirements.  
First, the Townõs reserve policy states that the minimum  Operating Reserve balance 
(red line) will  equal 20% of annual O&M expenses plus a bond reserve of $375,000.  It is 
essential to never drop below this minimum balance because at such times the General 
Fund may need to augment the Water Fundõs cash flow.  Second, additional reserves 
are recommended for capital projects.  Just as working capital is needed to pay salaries 
and on-going O&M expenses, working capital is also needed to fund construction of 
cash-funded (i.e., as opposed to debt-funded) capital proj ects.  For purposes of this 
study, the average annual average capital improvement cost ($2.2 million)  for the next 
five years is recommended.16  This capital target only provides for construction cash 
flow with no contingency for emergencies.  
 
The sum of the minimum reserve requirement for operations and the allowance for cap-
ital equals the blue line.  It can be seen in Figure III -10 that the projected fund balance 

                                                 
16 The Town does not have a formal policy for capital reserves comparable to the policy for operating re-

serves.  
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with rate increases (solid green line) exceeds the blue line during the projection period 
by about $4 million.  This additional reserve is available for rate stabilization against 
natural disasters, including water supply shortages.  The Townõs reserve level helps ex-
plain why it  has a strong credit rating.  
 

Figure III -10.  Projected Fund Balance 

 
Source: Model Tab 4. Reserves 

 

DEBT COVERAGE 

Figure III -11 shows the debt service coverage provided by the revenue increases in 
Figure III -9.  The Town is required to maintain a minimum coverage ratio of 1.20.  A 
higher ratio provides a grea ter margin of safety to bondholders and enhances the credit 
rating on bonds. This is particularly true with water utilities whose revenues are vul-
nerable to periods of conservation, such as the Town recently experienced. The Townõs 
long-term rating is curr ently AAA with S&P and AA+ with Fitch Ratings, which is par-
tially attributable to a coverage ratio that is well above the minimum required by the 
bonds.  Again, a higher credit rating benefits rate payers by reducing the cost of bor-
rowing.  
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Figure III -11.  Debt Service Coverage 

 
Source: Model Tab 3. Revenue Increase 

 
 
 

FY 2016-17 FY 2017-18 FY 2018-19 FY 2019-20 FY 2020-21

Gross Rate Revenue

Service Charges $3,600,151 $4,236,151 $4,575,043 $4,869,781 $5,113,270

Volume Charges $10,025,067 $10,200,399 $11,016,431 $11,726,143 $12,312,450

Total Gross Rate Revenue $13,625,218 $14,436,550 $15,591,474 $16,595,924 $17,425,720

Operating Expenses

Purchased Water $5,784,589 $6,134,536 $6,640,015 $7,547,286 $7,599,130

Net Operating Expenses $5,074,247 $5,168,653 $5,319,381 $5,474,723 $5,634,827

Total Operating Expenses $10,858,835 $11,303,189 $11,959,397 $13,022,009 $13,233,957

Net Available Revenues $2,766,383 $3,133,361 $3,632,077 $3,573,916 $4,191,764

Debt Service $1,210,103 $1,276,115 $1,258,968 $1,241,434 $1,223,513

Debt Coverage Ratio 2.29                2.46                2.88                2.88                3.43                
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I V.  COST-OF-SERVICE ANALYSIS  
 

GENERAL APPROACH 

Base/Extra Capacity Method  

The revenue requirement analysis establishes how much revenue is required from rates. 
The next step in the analysis is determining the cost of service (see Figure II -1).  Cost-of-
service analysis is used to derive rates that proportionally allocate the cost of service .  
The cost-of-service analysis performed in this study follows a procedure that has been 
long established by the American Water Works Association  (AWWA) , which is referred 
to as the òbase/extra capacity method.ó  This method allocates the revenue require-
ments to the components of the rate structure. 
 
The base/extra capacity method in the AWWA M1 Manual contains three categories: 
base, maximum day, and maximum hour.  Base capacity is determined by the average 
daily  flow  during the year .  The average daily flow determines how much base capacity 
is needed to provide that flow.  Maximum day capacit y is determined by the flow on 
the maximum day of the year.  In other words, the maximum day capacity is greater 
than the base capacity, including the base capacity plus the additional capacity needed 
to provide for the maximum day flow of the year.  Maxim um hour capacity is deter-
mined by the flow during the maximum hour on the maximum day.  In other words, 
the maximum hour capacity is greater than the maximum day capacity by the amount 
of peakhour that occurs during the maximum day flow.  
 
We have refined AWWAõs version of the base/extra capacity method.  What AWWA 
considers òbaseó capacity is not purely base capacity because AWWA  defines òbaseó as 
average day capacity.  Average day capacity includes average peaking, which is greater 
than how òbaseó is defined in this report.  In this report, òbaseó demand does not in-
clude peaking.  We have introduced a fourth category that corresponds to base demand 
with no peaking , which we call Base Day.  This Base Day demand is derived from aver-
age winter demand, when there is the least amount of peaking.  Hence, in addition to 
Average Day, Maximum Day, and Maximum Hour categories, we have added Base 
Day.  We have calculated the proportional cost of providing service for each of these 
four categories in this report. 
 
The need for four categories is driven by the use of the base/extra capacity method be-
yond its typical use.  Historically, the base/extra capacity method was used only for al-
locating the cost of service to rate components.  Once the revenue requirement associat-
ed with volume  charges was apportioned, it was common industry practice to structure 
tiered rates using discretion to achieve a balanced price signal.   
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For purposes of this study, the base/extra capacity method is first used for allocating 
the cost of service to the fixed and variable rate components.  It is also used for deter-
mining the tiered Volume  Charge rates. It was appropriate to refine the base/extra ca-
pacity method in this way to address the specific circumstances within the Town to en-
sure that rates were derived that are proportional to the cost of providing service .  

Customer Categories  

The cost-of-service analysis distributes the revenue requirements among customer cate-
gories in proportion to their service requirements.  There is also no i ndustry standard 
that specifies which customer categories should be used.  The law allows utilities to ex-
ercise discretion in determining the appropriate customer categories provided the rates 
yield charges that are proportional to the cost of providing se rvice for each category.  
As a result, the base/extra capacity method needs to be tailored to the customer catego-
ries.   
 
The Townõs current tiered Volume Charge rates are composed of a series of five rates 
that increase with higher levels of consumption.  Tiered rate structures are commonly 
used for residential customers because it is possible to structure the tiers to recover the 
incremental cost of service for each level of demand required by residential customers.  
The level of demand (i.e., base and peak) required by residential customers varies con-
siderably depending on indoor and outdoor needs.  Whereas some customers place 
very little demand on the system (e.g., small households and small irrigated land-
scapes), other customers place high peak demands on the system (e.g., large households 
and large irrigated landscapes), which must be designed and constructed to meet these 
peak demands.  Non-residential customers are not as homogenous as single-family us-
ers in their water use , nor as readily attributab le to peak-driven demand.   
 
We recommend that the Town create two customer categories: Residential and Non-
Residential.  The non-single family residential customers currently charged tiered Vol-
ume Charge rates should be combined with the public schools and charged a uniform 
Volume Charge rate, as is common in the industry  for non-residential customers.  This 
will leave a homogeneous Residential customer category comprising only single -family 
residences to be charged tiered Volume Charge rates.  The cost-of-service analysis can 
derive the rates for these two customer categories. 

Rate Structure  

There is also no industry standard that specifies what rate structure must be used.  The 
law allows utilities to exercise discretion in determining their rate structure as long as 
the rates yield charges that are proportional to the cost of providing the service.  As a 
result, the base/extra capacity method needs to be tailored to the rate structure under 
consideration.  
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In the Townõs case, its water rate structure consists of a fixed Service Charge component 
and a variable Volume Charge component.  The use of a pair of Service and Volume 
Charges is the most common standard in the industry.  There is no reason for the Town 
to change.   
 
The fixed monthly Service Charge rates are billed  per account.  The charge is graduated 
in proportion to the capacity of the service (i.e., meter-size), which is an industry stand-
ard for metered water systems.  As the name implies, this charge is related to the cus-
tomerõs service, which provides a fixed , upper limit on the amount  of capacity that is 
available in the water system.  
 
The rates for the Service Charges are not dependent on customer category ð an inch of 
capacity is the same capacity regardless of what kind of customer is connected to it or 
how much water is used at what time .  The cost-of-service analysis determines how 
much of the revenue requirement should be recovered from the Service Charge. 
 
The Volume Charge rates are billed based on metered water use during the billing peri-
od.  In the Townõs case, water is metered in hundred cubic feet (HCF or CCF, see the 
Glossary at the beginning of this report).  As such, the charge will  vary from bill to bill 
depending  on the amount of water used.  The Town has two types of Volume Charge 
rates that are charged to its two customer categories. The cost-of-service analysis also 
determines how much of the revenue requirement should be recovered from the Vol-
ume Charge rates for each customer category. 
 
Volume charges can be structured in a variety of ways: uniform, increasing block, de-
creasing block, seasonal, etc.  The appropriate type of Volume Charge rate structure de-
pends on the customer categories.  Generally speaking, increasing block tiered rates are 
most suitable for homogeneous categories of customers with similar water uses and 
demand patterns (including simila r peaking demand patterns) , such as residential cus-
tomers.  Residential customers are a homogeneous class that uses water for indoor and 
outdoor needs and not for other purposes, such as providing services or for commercial 
production.   
 
Tiered rates are not as suitable for non-single family residential customer categories, 
which may be a combination of customers that use very little or a lot of water, whose 
demand patterns may range from constant to summer season only, and whose types of 
water use vary wi dely (e.g., part of a product such as beverages, for cleaning, for irriga-
tion, etc.). For non-single family residential customers, demand patterns are not limited 
to the number of occupants and size of irrigated landscape.  Their water use may have 
very  li ttle discretionary use.   
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In the Townõs case, the little non -single family residential water use there is  is mostly 
governmental (i.e., schools, CalTrans) with some commercial (i.e., a country club).  For 
such a small, mixed group of customers, a uniform  Volume Charge rate is appropriate.  
The effort to develop and maintain a more complex rate structure is not warranted.  
Moreover, more sophisticated tiered rate structures rely on a large population of bills to 
derive breakpoints based on statistical averages.  The Townõs non-single family residen-
tial sample size is too small for deriving statistically valid tiered rate structures for this 
customer category. 
 
The Town should continue to charge tiered Residential and uniform Non-residential 
Volume Charge rates.  The design of the tiered rates is further discussed in Chapter V of 
this report.  
 
Although the Town has different pressure zones, we do not recommend that the Town 
charge rates by zone.  The Townõs water facilities are an integral distribution networ k, 
not a series of isolated zones served by separately dedicated reservoirs, pumps, and dis-
tribution pipelines.  Water facilities are designed as integral networks that  balance pres-
sures and keep water from stagnating .  Water that is pumped to the highest zones not 
only benefits customers in the highest zones but can also benefit customers in lower 
zones to which the water also flows. 
 

COST-OF-SERVICE ALLOCATIONS  

As the name implies, cost-of-service analysis is a process of determining  how much ser-
vices cost.  The service that water systems provide is obviously water.  In order to pro-
vide that service, infrastructure must be constructed, operated, and maintained , which 
must be paid for from cash or debt.  The type and size of infrastructure depends on how 
much service customers require.  Water systems are designed to provide sufficient ca-
pacity to meet customer demands for service wherever, whenever, and for as long as 
demanded.   
 
Although each customer places unique demands on the system, water system design is 
based on the maximum or peak demand for service placed on the system by all custom-
ers during  the peak demand period .  The size of the infrastructure that is needed will 
depend on the maximum demand.  Higher demand s will obviously require larger, 
more costly infrastructure as well as increased operating and O&M costs.  Here, the 
goal of a cost-of-service analysis is to allocate the cost of the capacity to meet the peak 
demand in proportion to how much of the capacit y is requir ed by each customer.  The 
proportions correspond to the maximum amount of capacity provided by the infra-
structure.  This means that customers that place greater demands on the infrastructure ð 
customers with greater service needs (i.e., higher peak demands) ð will be apportioned 
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a greater share of the operating and capital costs of the infrastructure required to meet 
that demand. 
 
It is important to realize that once the peak demand is used to design the infrastructure, 
the capacity is available at all times, not just during peak demands.  The capacity is 
available for the potential peak when it occurs.  During off -peak demands, the same fa-
cilities are being used, but the capital cost of the facilities is determined by the peak de-
mand only, and it  is the peak demand that is used to allocate costs.  Note that the costs 
are not allocated only  to those who peak.  Those who do not peak as much are also us-
ing the same facilities.  Consequently, they are allocated a share of the costs of the facili-
ties in proportion to their contribution to the peak  demand, even though their contribu-
tion may be significantly less.  

Analytical Procedure  

The cost-of-service analysis in this study involve d a series of four steps that allow for 
reasonable cost allocations (see Figure II -1).  Costs must first be classified according to 
the associated function.  Functions provide the level of service required by customers.  
The cost of functions can be allocated in proportion  to the service provided.   
 

1. Service function cost  classification  ð Revenue requirements need to be convert-
ed into service function cost categories, which conversion is needed for allocating 
costs that will be used for calculating rates. (See Figure IV -3.) 

2. Demand service function  allocation percentages  ð Base and extra capacity allo-
cation factors are needed to apportion costs related to the demand service func-
tions and to customer categories.  (See Figure IV -6.) 

3. Service function  allocations  ð Costs from Step 1 are allocated to the demand and 
customer service functions from Step 2.  The demand service function costs are 
further allocated among the demand service levels.  (See Figure IV -8.) 

4. Customer category allocations  ð The costs allocated to the demand service func-
tion in Step 3 are further apportioned between the two customer categories.  (See 
Figure IV -9.) 

 
This sequence of steps is further explained below.  The steps constitute the cost-of-
service analysis, which  converts the revenue requirement for FY 2016-17 in Figure IV -3 

into the eventual cost of service for setting Service Charge rates in Figure IV -8 and Vol-
ume Charge rates in Figure IV -9. 

Service Function  Cost  Classification  

After determining a utilityõs revenue requirements, the cost-of-service analysis begins 
by aligning the  budget items with the associated function .  For example, some cost 
items are related to functions that support the ability to meet base and peak water de-
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mands while other costs are incurred to provide custom er service.  In other words, 
òfunctionó refers to the type of operational activity or capital cost needed to provide 
service.  Organizing the budget by function s correlates budget items with  the rate that 
will fund the cost.   
 
For both indoor  and outdoor  water use, customers expect water to be available when 
they want it.   The service they receive ranges from non-seasonal demand for essential 
indoor uses (Base Day) to discretionary peak hour outdoor  water use and irrigation 
demands (Maximum Hour) .  To provide this òreadiness to serve,ó the Townõs water 
system needs to have pipes, pumps, and storage reservoirs that are sized and operated 
to transmit  and distribute water whenever it is needed.  As previously mentioned, t he 
capacity required to provide the required flows  for  facilities as well as the elevation dif-
ferentials within the pressure zone determine how reservoirs, valves, and appurte-
nances are designed.  Water main design is also influenced by the number of connec-
tions along a pipeline.  Peak demands create larger flows for which larger and more 
costly infrastructure is needed and for which there are more operations and mainte-
nance costs. 
 
Figure IV -1 is a schematic of the Townõs water supply system showing pipelines, pump 
stations, and reservoirs.  Water enters the Townõs transmission pipelines from  10 
SFPUC turnouts where 14 pump stations pump an average of 3.2 million gallons per 
day (MGD) through 98 miles of pipelines to 18 storage tanks.  The system has 21 pres-
sure zones ranging in elevation from 200 to 700 feet.  Water from these tanks, which 
store 8.3 million gallons (2.6 days of Average Day demand), flows through the Townõs 
distribution pipelines to over 4,200 service connections. 
 
As previously discussed, these facilities function as an integral unit.  The pressure zones 
are hydraulically interconnected with pressure reducing valves and regulators that al-
low water to flow between zones to maintain adequate pressure within each zone.  In 
this way, peak flows in one zone can be supplemented with flow from other zones.  The 
ability for one zone to supplement another zone provides valuable redundancy particu-
larly in an emergency.  The complexity of the integrated operations of the zones does 
not lend itself to analyzing separate rates for each zone.   
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Figure IV -1.  Hillsborough Water System Schematic  

 
Source: Town of Hillsborough.  

 
The Townõs water system is complex for a system of its size.  The steep topography re-
sults in numerous pressure zones that require more storage reservoirs and pumps 
whose operations must be coordinated with sophisticated instrumentation and staff.  
Moreover, the Townõs studies indicate that the lot size in Hillsborough is more than 
twice as large as neighboring communities.  Sparser development means that there is 
more infrastructure required per connection, which raises the cost per service connec-
tion .  Moreover, the higher cost of service must be borne by fewer customers. 
 
The service functions for each cost category determine how the capital and O&M costs 
are allocated.  The service functions fall into two cat egories:  
 

¶ Demand service function  - functions related to delivering water to cus tomers at 
varying levels of demand .  These costs will be recovered from the proposed Vol-
ume Charges. 
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¶ Customer service function  - functions related to customer service.  These costs 
will be recovered from the proposed Service Charges. 

Demand Service Function  

There is a sequence of five demand service 
functions  beginning with the origin of the wa-
ter through pipelines that convey the water to 
pumps that lift the water for storage until it is 
demanded by customers.  In describing each 
of these demand service functions, the corre-
sponding allocation factors are indicated.  The 
definition of each  demand service function al-
location factor is provided below in the dis-
cussion under Demand Service Function Allo-
cation Factors. 
 

¶ Water Supply  ð The Town does not 
have its own surface water or ground-
water resources; the Town is not sup-
plied by  lakes, river diversions, or 
wells.  Instead, the Town purchases 
treated water from the SFPUC.  Other 
than the cost of the master meters at the 
SFPUCõs turnouts, the Town has very 
little of its own capital cost for it s water 
supply.  The cost of its water supply is 
included in the cost paid to the SFPUC, 
which  is the Townõs single largest O&M 
expense.  In addition to the cost of water, this category also includes the Townõs 
water quality O&M expenses  related to personnel.  This cost category is allocated 
to customers in proportion to their Base Day demand.  Base Day costs vary with 
the total quantity of water used  and are independent of rates of demand.   

¶ Transmission  ð Pipelines 12ó and larger in diameter convey water from the 
SFPUCõs master meters to the Townõs pumps, which  lift  the water to distribution 
reservoirs.  These 12ó or larger pipes are sized for Maximum Day  demands.  Both 
the capital and O&M costs are allocated in proportion to Maximum Day  de-
mands. 

¶ Pumping  ð Water is pumped to distribution reservoirs at a rate equal to the Max-
imum Day  demand.  Both the capital and O&M costs are allocated in proportion 
to Maximum Day  demands.  

Fire Flow Cost Allocations  

 
The distribution system also includes hy-

drants for fire suppression.  The design of 
the distribution system to meet peak hour 

demands provides the capacity that is also 

required for fire flows.  The capacity for fire 
protection is not the governing criteri on for 
designing the distribution system.   The dis-
tribution system was not sized for fire flows 

with the expectation that the fire flow 
would be sufficient to meet Maximum Hour 

demands.  Hence, there are no identifiable 

extra costs to allocate to a separate charge 
for fire service. 

 
In systems where the cost of fire flow cap-

city is significant enough to track, the cost 

is often either combined with the customer 
capacity component of the Service Charge 

or with the Maximum Hour costs.  
 

In systems where there are separate 
charges for fire flow capacity, it is often a 

nominal administrative charge because the 

capacity is already recovered from service 
or volume charges.   
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¶ Storage ð Distribution reservoirs are located at high points in the system so that 
water can flow to customers by gravity as demanded.  Water fills the reservoirs 
from pump stations at a fairly steady rate compared to the outflow to customers , 
which  occurs at the peak hour of the peak day.  Both the capital and O&M costs 
are allocated in proport ion to Maximum Hour  demands. 

¶ Distribution  ð Water flows out of reservoirs under gravity to the customer tap 
through distribution pipelines  (less than 12ó inches in diameter).  The distribu-
tion system is sized for peak hour flows and therefore the capital and O&M costs 
are allocated in proportion to Maximum Hour  demands.  The Maximum Hour 
flow is based on the Maximum Day flow  (i.e., Maximum Hour flow is deemed to 
be two times Maximum Day flow based on engineering design principles) , not 
on independent calculations of fire flows.  

Customer Service Function  

There is one customer service function. 
 

¶ Customer Service  ð This category includes two types of costs that are not related 
to rates of flow.  One type is related to customer accounts, such as meter reading, 
billing , and general administra tion .  These costs are independent of rates of flow 
and are apportioned on the basis of the number of accounts.  The other type of 
costs included in this category are related to the capacity of a service connection.  
These costs are apportioned in proportion to the capacity of each meter. 

 
The cost of these service functions is derived from the Townõs FY 2016-17 budget.  The 
budget is format ted using the Townõs chart of accounts, which is different from  the ser-
vice function cost categories that are needed for the cost-of-service analysis.  It is possi-
ble, however, to convert the budgetõs chart of accounts into the service function catego-
ries.  Figure IV -2 shows the classification of the budgeted operating and capital expens-
es and non-operating revenues by function. 
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Figure IV -2.  Revenue Requirement s by Function (FY 2016-17) 

 
Source: Model Tab 2 Allocations.   Yellow -shaded values to Figure IV-3. 

 
Some expenses, like Purchased Water, SFPUC Service Charge, BAWSCA Surcharge, 
etc., fall within a single functional category.  Ot hers were classified by the Town across 
multiple functional categories : 
 

¶ Salaries and Benefits  ð These costs were classified based on the function per-
formed by personnel to operate facilities or to manage and administer the sys-
tem.  

¶ Materials and Services  ð The classification of these costs followed the associated 
personnel. 

¶ Transfer to Capital Reserv es ð The classification of these pay-as-you-go capital 
costs was based on the functions performed by the facilities budgeted in the five -
year capital improvement program . 

¶ Debt Service - The classification of debt service was based on the functions per-
formed by the facilities that were debt funde d. 

 
Figure IV -3 summarizes the costs by service function, organizing them into O&M and 
capital categories.   
 

Customer

Variable Fixed Transmission Pumping Storage Distribution Service Total

O&M Expenses

Purchased Water $5,109,629 $0 $0 $0 $0 $0 $0 $5,109,629

SFPUC Service Charge $0 $204,385 $0 $0 $0 $0 $0 $204,385

BAWSCA Surcharge $0 $470,574 $0 $0 $0 $0 $0 $470,574

Salaries & Benefits $204,181 $0 $178,658 $127,613 $229,704 $535,975 $0 $1,276,131

Materials & Service $306,350 $0 $414,473 $536,288 $323,288 $576,658 $0 $2,157,056

Internal Service Fund Transfer $0 $0 $0 $0 $0 $0 $125,000 $125,000

Overhead Allocation $0 $0 $0 $0 $0 $0 $1,646,059 $1,646,059

Subtotal - O&M Expenses$5,620,160 $674,959 $593,131 $663,901 $552,991 $1,112,633 $1,771,059 $10,988,835

Capital Expenses

Transfer to Capital Reserves $0 $0 $154,793 $308,059 $389,825 $703,604 $0 $1,556,280

Debt Service $0 $0 $0 $0 $651,249 $0 $558,855 $1,210,103

Subtotal - Capital Expenses $0 $0 $154,793 $308,059 $1,041,073 $703,604 $558,855 $2,766,383

Non-Operating Revenue $0 $0 $0 $0 $0 $0 ($130,000) ($130,000)

Total Revenue Requirement $5,620,160 $674,959 $747,924 $971,960 $1,594,065 $1,816,237 $2,199,914 $13,625,218

Functions

Water Supply

Revenue Requirements 
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Figure IV -3.  Revenue Requirement by Service Function  

 
Source: Figure IV -2. Yellow -shaded values to Figure IV -8. 

 
Once the costs are organized by service function, it is possible to allocate them based on 
the allocation percentages that correspond to each service function.  The allocation per-
centages are derived from the units of service associated with each service function. 

Demand Service Function Allocation Factors  

A cost-of-service analysis categorizes costs between the demand and customer service 
functions.  Within the demand service function, further allocations are made to varying 
levels of service ranging from base, non-seasonal, indoor  demand, which are the least 
discretionary, to the highest level of seasonal peak demand for  outdoor water use and 
irrigation  during the peak hour of the peak day, which are the most discretionary . With 
these further  allocations, rates can be designed for each customer categoryõs Volume 
Charges.   
 
The costs allocated to the customer service function are differentiated between those 
that are related to accounts and those that are related to capacity.  Those two categories 
are used in deriving  Service Charge rates.   
 
As described below, there are four levels of demand used for the demand service func-
tion cost-of-service analysis.  

Revenue Requirement FY 2016-17

O&M Expenses

Water Supply - Variable $5,620,160

Water Supply - Fixed $674,959

Transmission $593,131

Pumping $663,901

Storage $552,991

Distribution $1,112,633

Customer Service $1,771,059

Subtotal - O&M Expenses $10,988,835

Capital Expenses

Water Supply $0

Transmission $154,793

Pumping $308,059

Storage $1,041,073

Distribution $703,604

Customer Service $558,855

Subtotal - Capital Expenses $2,766,383

Less: Non-Operating Revenue ($130,000)

Total Revenue Requirement $13,625,218
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Base Day Demand  

Base Day demand is the average daily demand 
in the lowest billing period of the year when 
most of the water use is for indoor needs and 
when there is the least irrigation and peaking.   
If there were no seasonal peaking, the Townõs 
facilities could be designed for Base Day de-
mand, which is only 1 3% of the current peak 
demand. 

Average Day demand  

Average Day demand includes Base Day de-
mand plus average seasonal peaking.  The 
value is the average of one yearõs customer 
billing data.  The Townõs Average Day peak is 
over twice the Base Day demand.  This is comparatively high  and indicates that the 
Town has high seasonal peaking; indeed, 57% of demand in FY 2014-15 was seasonal 
demand.  If peaking were no greater than average, the Townõs facilities could be sized 
at one-third  of current peak demands.  

Maximum Day demand 

Maximum Day demand  includes Average Day demand plus peak day demand in the 
irrigation season.  The total value is based on systemwide flow data maintained by the 
Town. Maximum Day demand for each customer category was prorated  from the total 
Maximum Day  demand using Average Day demands for the two customer categories.  
If peaking did not exceed Maximum Day  demand, the Townõs facilities could be sized 
at one-half the size of current peak demands. 

Maximum Hour demand   

Maximum Hour demand represents the Maximum Hour  demand on the Maximum 
Day.  The Town does not maintain data on its Maximum Hour demand.  Hence, t his 
value is estimated based on engineering design factors17.  Facilities that are needed for 
Maximum Hour  demands are sized at two time s Maximum Day  demand.  As previous-
ly discussed, sizing M aximum Hour facilities at twice the capacity of Maximum Day 

                                                 
17 òWhere specific data on past consumption are not available, a good rule of thumb is that maximum 

daily demand is 1.5 times the average daily demand, while the peak hourly rate may vary from two to 
four times the average daily rate.  In small water systems peaking factors may vary significantly higher 
than this.ó  Distribution System Requirements for Fire Protection.  American Water Works Association Man-
ual M31.  1989.  P. 16. 

Designing For Peak Demands  
 

The Townôs Maximum Day flow was meas-

ured at 1.6 times the average daily flow, 
which is slightly higher than common de-

sign guidelines.   
 

The Townôs Maximum Hour flow was esti-
mated at two times the maximum daily flow 

based on engineering design standards.   

This estimate resulted in a Maximum Hour 
flow of 3.2 times the average daily flow, 

which is within the range of common de-
sign guidelines. 
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demands serves to simultaneously provide capacity for both peak hour demands by 
customers and for fire flows.  In effect, Maximum Day demands determine how much 
capacity should be built into facil ities needed for Maximum Hour peaks , which also ac-
commodate fire flow  capacity.   
 
The Town maintains records on its systemwide Maximum Day demand.  Not all water 
suppliers maintain this data.  When this data is not available, estimates must be made.  
In some cases, the estimated Maximum Day demand is based on the average day de-
mand in the peak billing period, which represents the average summer bill.  The aver-
age summer bill can significantly underestimate the true Maximum Day peak demand 
in that billing p eriod.   
 
Underestimating the Maximum Day peak demand has two effects.  First, the Maximum 
Day allocations do not allocate enough to the Maximum Day cost category, which un-
derestimates the cost of transmission pipelines and pumps that are needed to meet 
Maximum Day peaks.  Second, the Maximum Hour peak is based on the Maximum Day 
peak.   
 
If the Maximum Day peak is underestimated, the Maximum Hour peak will be under-
estimated.  As a result, the allocation of storage reservoirs and distribution pipelines to 
the Maximum Hour cost category will also be underestimated.  These underestimates 
flatten out the increments between tiers. A llocation percentages were calculated for 
each demand service level using load factors derived from customer billing data for FY 
2014-15 (Base and Average Day), system-wide flow data (Maximum Day), and engi-
neering design criteria (Maximum Hour).  Load factors are the ratio of higher levels of 
demand to the Base Day demand.  Figure IV -4 summari zes the units of service and load 
factors for each of the service levels based on FY 2014-15 data.   

Load Factors 

The load factors are the ratio of the flows for the peak service levels (i.e., Average Day, 
Maximum Day , and Maximum Hour ) compared to the Base Day, non-seasonal flow.  
The load factors represent how much higher Average Day, Maximum Day , and Maxi-
mum Hour  flows are compared with Base Day demand.   
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Figure IV -4.  Service Level Demands  and Load Factors 

 
Source:  Data source as described in text. 

 
The load factors indicate how much additional capacity is required to supply higher 
levels of service.  Maximum Hour peak flows are over seven times the Base Day non-
seasonal demand.  Pipeline diameters are used as an example in Figure IV -5 to under-
score and visually illustrate how much more infrastructure  is needed to meet peak de-
mands at significantly greater cost to the utility .  As service levels increase, so does the 
capacity of pipelines, pumps, and reservoirs  required to meet the demand.18 
 

Figure IV -5.  Pipeline Capacity  Needed For Demand Service Levels 

 
 

Source: Figure IV-4 

 

                                                 
18 Note that the need for pipeline capacity increases as flow gets closer to individual customers.  For ex-

ample, Maximum Hour capacity is provided by many miles of small pipelines from storage reservoirs to 
customers whose aggregated capacity provides for 10,270 HCF of Maximum Hour demand.   

Base Average Maximum Maximum

Day Day Day Hour

Demand by Customer Category (HCF)

Residential 1,341       3,095       4,894       9,788       

Non-Residential 34            115          241          482          

Total Demand (HCF) 1,375       3,210       5,135       10,270    

Load Factor Calculation

Total Demand 1,375       3,210       5,135       10,270    

÷ Base Day Demand 1,375       1,375       1,375       1,375       

Load Factors 1.00         2.33         3.74         7.47         

Demand Service Levels

Drawn to scale. 
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The load factors are the source of the allocation percentages that are needed to allocate 
costs.  They are derived in Figure IV -6.  For example, the Average Day load factor for 
the system is 2.33.  Of that total 2.33 load, 1.33 is in excess of Base Day demand and is 
related to the Average Day peak, which is 57% 
of the total Av erage Day load (i.e., 1.33/2.3 3 = 
57%).  For purposes of allocating costs associat-
ed with meeting Average Day demands, 57% is 
allocated to the Average Day service and 43% is 
allocated to the Base Day service.   
 
Maximum Day demand includes Base Day, 
Average Day, and Maximum Day  components.  
And Maximum Hour  demand has all four ser-
vice levels of demand.  While system capacity is 
essentially designed to meet peak demands, 
and peak users should assume cost responsibil-
ity for the capacity required to serve this peak 
demand, it is important to understand that the 
cost of facilities that are sized for peak demands is not borne by only customers that 
peak. 
 

Figure IV -6.  Demand Related Allocation Percentages 

 
Source: Load factors from Figure IV -4. 

 
Using distribution pipelines as an example, they are sized to meet Maximum Hour de-
mands.  Even though they are sized for the highest level of service, lower peak de-
mands are also accommodated by these pipelines.  Hence, the cost of the pipelines is 
not allocated 100% to the Maximum Hour service level.  The cost is apportioned across 

Load Base Average Maximum Maximum

Allocation Basis Factor Day Day Day Hour Total %

Base Day 1.00 1.00

Allocation % 100% 100%

Average Day 2.33 1.00 1.33

Allocation % 43% 57% 100%

Maximum Day 3.74 1.00 1.33 1.40

Allocation % 27% 36% 38% 100%

Maximum Hour 7.47 1.00 1.33 1.40 3.74

Allocation % 13% 18% 19% 50% 100%

Demand Service Levels

Using Flows to Allocate Costs and to 

Design Rate Structures  
 

Revenue requirements are allocated to Ser-
vice Charges and Volume Charges in pro-

portion to flows that correspond to the 

functions associated with levels of service, 
as shown in Figure IV -3.  

 
Rates are designed based on customer cat-

egory demand patterns using billing data.  
The average flows for each service are 

used to separate tiers in designing tiered 

rate structures, as shown in Figure V -1.  
 
In either case, the same flows are used. 
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the lower service levels, too.  Thus the costs of peaking are shared by all customers and 
not exclusively allocated to those who peak the most.19 
 
Figure IV -7 generally identifie s the allocations corresponding to the major costs func-
tionalized in Figure IV -3.  The functions are listed in order from where the water enters 
the Townõs water system to the customer.  This allocation framework underlies the allo-
cations that are summarized in Figure IV -8 using the allocation factors from Figure IV -

6 for the functions that are related to demands. 
 

Figure IV -7.  Allocations Corresponding  to Major Functions  

 
Sources: Figure IV-4 and Figure IV-6 

Service Function  Allocations  

The revenue requirement s in Figure IV -3 are allocated to the demand and customer 
service functions in Figure IV -8.  The resulting allocations indicate that about 73% of 
the revenue requirement is attributable to the demand service function and 27% to the 
customer service function.  As previously mentioned, the Volume Charge rates are de-
signed to recover the costs allocated to the demand service function and the Service 
Charge rates are designed to recover the customer service function costs.   
 

                                                 
19 This is further discussed in footnote 19. 

Average 

Day

Maximum 

Day

Maximum 

Hour

1,375 HCF/day 3,210 HCF/day 5,135 HCF/day 10,270 HCF/day Total

Water Supply

SFPUC purchased water 100% 100%

Purification/Water Quality 100% 100%

BAWSCA/SFPUC Surcharges 100% 100%

Transmission

12" diameter and larger 27% 36% 38% 100%

Pumping 27% 36% 38% 100%

Storage 13% 18% 19% 50% 100%

Distribution

Under 12" diameter 13% 18% 19% 24% 26% 100%

Customer Service

Admin, Metering & Billing 100% 100%

Flow rates are based on FY 2014-15 customer demands.

HCF = hundred cubic feet = 748 gallons; 1 hcf is a cube 4.6 feet on edge.

Demand Service Levels

Customer 

Service

Base Day

Peaking

Functions
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Figure IV -8.  Service Function  Allocations  

 
Source:  Model tab Report Tables 1.  Yellow -shaded total revenue requirement from Figure IV -3.  Demand service function alloca-
tion percentages from Figure IV -7.  Green-shaded subtotals to Figure IV-9. 

Customer Category Allocations  

As previously mentioned, t he customer service function is independent of the customer 
category.  Once its allocation is derived, rates for the Service Charges are derived with-
out any further allocation to customer categories.  The demand service function requires 
further allocation s to customer categories in designing rates.  When separate customer 
categories exist, the cost of service must be allocated proportionately to each category.  
Figure IV -9 derives the cost of service for the Townõs two customer categories.  The 
revenue requirement for each service function is apportioned between the Residential 
and Non-Residential customer categories based on the corresponding annual demand 
in units of service (i.e., flows) for each customer category. 

Allocation Base Average Maximum Maximum Customer

Revenue Requirement Factor Day Day Day Hour Service Total

O&M Expenses

Water Supply - Variable Base Day $5,620,160 $0 $0 $0 $0 $5,620,160

Water Supply - Fixed Customer Capacity $0 $0 $0 $0 $674,959 $674,959

Transmission Max Day $158,797 $211,910 $222,424 $0 $0 $593,131

Pumping Max Day $177,744 $237,194 $248,963 $0 $0 $663,901

Storage Max Hour $74,025 $98,785 $103,686 $276,496 $0 $552,991

Distribution Max Hour $148,941 $198,757 $208,619 $556,317 $0 $1,112,633

Customer Service Customer Accounts $0 $0 $0 $0 $1,771,059 $1,771,059

Subtotal - O&M Expenses $6,179,666 $746,646 $783,692 $832,812 $2,446,018 $10,988,835

Capital Expenses

Water Supply Base Day $0 $0 $0 $0 $0 $0

Transmission Max Day $41,442 $55,303 $58,047 $0 $0 $154,793

Pumping Max Day $82,475 $110,061 $115,522 $0 $0 $308,059

Storage Max Hour $139,361 $185,974 $195,201 $520,537 $0 $1,041,073

Distribution Customer Capacity $0 $0 $0 $0 $703,604 $703,604

Customer Service Customer Capacity $0 $0 $0 $0 $558,855 $558,855

Subtotal - Capital Expenses $263,279 $351,339 $368,771 $520,537 $1,262,458 $2,766,383

Subtotal - O&M and Capital $6,442,945 $1,097,985 $1,152,462 $1,353,349 $3,708,477 $13,755,218

Exp. Composite 46.8% 8.0% 8.4% 9.8% 27.0% 100.0%

Non-Operating Revenue

Connection Fee Revenue Customer Accounts $0 $0 $0 $0 ($20,000) ($20,000)

Water Use Penalties Max. Hour Only $0 $0 $0 ($50,000) $0 ($50,000)

Other Non-Operating Revevenu Exp. Composite ($28,104) ($4,789) ($5,027) ($5,903) ($16,176) ($60,000)

Subtotal - Non-Operating Revenue ($28,104) ($4,789) ($5,027) ($55,903) ($36,176) ($130,000)

Total Revenue Requirement $6,414,841 $1,093,196 $1,147,435 $1,297,446 $3,672,300 $13,625,218

47.1% 8.0% 8.4% 9.5% 27.0% 100.0%

Recap

Demand service function

Base Day $6,414,841

Average Day $1,093,196

Maximum Day $1,147,435

Maximum Hour $1,297,446

$9,952,918 73%

Customer service function

Accounts $1,754,883

Capacity $1,917,418

$3,672,300 27%

$13,625,218 100%

Demand Services
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Figure IV -9.  Customer Category Allocations for Demand Service Levels  

 
Source:  Model Tab 8. Allocations.  Green-shaded revenue requirement allocations from Figure IV -8.   
Units of service from Figure IV -4. Yellow -shaded volume charge revenue requirements to Figure V-5 and V-9. 
 

 
Note that the Non-Residential customer category includes the non-single family resi-
dential customers that were previously billed tiered Volume Charge rates, and public 
schools. Note also that the Non-Residential category is only 3.6% of the Townõs total 
demand.  Figure IV -10 summarizes the annual demands for the Residential and Non-
Residential customer categories. 
 

Figure IV -10.  Customer Category FY 2014-15 Demands 

 
Source: Town billing data for June 2014 to May 2015 

 

SUMMARY OF COST-OF-SERVICE ALLOCATIONS  

Figure IV -11 summarizes the flow of the analysis through the four steps in the cost -of-
service analysis.   

Base Average Maximum Maximum

Day Day Day Hour Total

Revenue Requirement Allocations

O&M Expenses $6,179,666 $746,646 $783,692 $832,812 $8,542,817

Capital Expenses $263,279 $351,339 $368,771 $520,537 $1,503,925

Non-Operating Revenue ($28,104) ($4,789) ($5,027) ($55,903) ($93,824)

$6,414,841 $1,093,196 $1,147,435 $1,297,446 $9,952,918

Units of Service (HCF)

Residential 1,341                        3,095                  4,894           9,788           

Non-Residential 34                             115                     241              482              

1,375                        3,210                  5,135           10,270         

Proportional Allocation Percentages

Residential 97.55% 96.43% 95.31% 95.31%

Non-Residential 2.45% 3.57% 4.69% 4.69%

100.00% 100.00% 100.00% 100.00%

Volume Charge Revenue

Requirement by Customer Category

Residential $6,257,761 $1,054,135 $1,093,566 $1,236,533 $9,641,994

Non-Residential $157,081 $39,061 $53,870 $60,912 $310,924

$6,414,841 $1,093,196 $1,147,435 $1,297,446 $9,952,918

Demand Services

Customer Category

Residential 1,129,618        96.4%

Non-Residential 41,858              3.6%

1,171,476        100.0%

Demand (HCF)
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Figure IV -11.  Allocation Summary  

 
 




















































