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The purpose for these rate setting guidelines is to provide water and wastewater utility
managers and technical assistance providers with a framework in setting water and wastewater
rates and rate structures that w dicids dnd obpatives.
These guidelines provide step by step instructions and necessary information to allow the utility
manager to make an informed policy-driven choice on the rate structure design. These
guidelines do not provide instruction on how to project revenues and costs and how to calculate
rates (dollar amounts) to balance a budget, but references other documents that provide such
guidelines.

These rate setting guidelines were developed by the Environmental Finance Center at the
University of Nor t h Car ol i nads School o f Fufding supponneas t
provided by the Public Water Supply Section at the North Carolina Department of Environment
and Natural Resources and the United States Environmental Protection Agency. The guidelines
have enough general information to be useful in any state or country where water/wastewater
rate setting is generally unregulated, but also has elements that are specific only to North
Carolina systems.
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Ideal Pricing
Prices cover full HAcostso
- Prices send and reinforce strategic messages
-Prices follow Stateds | aw

- Beneficiaries pay for their benefits and polluters pay
for their pollution

- Ability to pay is recognized and addressed
- Simple

Generally speaking, utilities are primarily concerned about balancing their budgets when setting

rates for the next year. However, rates and rate structures can go well beyond this, and provide

an excellent avenue to help the utilities achieve some of its goals and policies. In an ideal world,
rates would accomplish these points:

A Water and wastewater utilities in North Carolina are run as public enterprises. They must be
financially self-sufficient, recovering not only the cost of daily operations but also being able
to fund capital improvements.

A The amount that customers pay on their bills provide price signals to the customers. A utility
charging high rates typically discourages large volume use among residential customers.
There are ways to make the bill amount more sensitive to consumption behaviors and thereby
further encourage conservation.

A Public water systems have very few laws specifying how they can set their rates with the
exception of the recently passed NC Session Law 2008-143 (commonly known as the 2008
Drought Bill), which imposes a new requirement on residential water rate structure designs
in North Carolina, and provides a definition f

A Customers using a lot of water or those with large seasonal variations in consumption should
pay their fair share, since distribution networks are sized to meet peak demands.

AMaintaining Aaffordabled rates should al most
are necessary to recover the full costs of service. Artificially maintaining low rates will lead to
deferring maintenance, rehabilitation and replacement, deteriorating infrastructure and
creating public health hazards in the future. There are ways to address affordability issues
within rate structure designs without placing the utility in financial risk, and importantly,
there are alternative customer service programs that could be used to assist customers who
are unable to pay their utility bills.

A Rate structure design should be simple for the customers to understand in order to take full
advantage of the price signals intended by it, and also because, as with any other government
service, the administration of water services should be transparent.
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nFul | Cost Pric

O

- 2008 N.C. SessionLaw 143-355. 4 (b)) ( 1)
Drought Bill o] :

Nfé adequat eostobmaintainingt h e
repairing ,and operating the system, including
reserves for payment of principal and interest on
indebtedness incurred for maintenance or
improvement of the water system during periods of
normal use and periods of reduced water use due to
i mpl ementation of water

\J

The 2008 Session Law requires that all local governments and large community water systems
have full cost pricing (as defined here) in order to be eligible for state loans and grants for water
infrastructure. According to this Session Law, full cost pricing entails recovering all daily
operating expenses, maintenance costs, principal and interest payments on indebtedness, or
building up reserves in advance of applying for loans and grants for capital improvements.
Utilities with asset management programs and Capital Improvement Plans are in the best
position to plan for future expenses and ensure that their rates are adequate to cover the full
cost of service.
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Do Water and Wastewater Rates Cover System Costs?

Operating Revenues, Expenditures and Principal and Interest Payments
for Water and Wastewater Utilities in FY 2007-08

| UNC
%..ﬂao .’f. .. .. ® 0
g - ....o P °

% ® of ®e 2
os oWl s eTon G L e

N . g ol e ® 02"

YL AN, o® R 00 * g
.o. ) o° w% .&o 5.0:8 - :;.00.
:u‘..‘ ..0030..0

.‘b..:.. °® b

:': ke °

ol 1

@ Operating revenues exceed operating expenditures, principal and interest (73%) I | Q PDa(a from Local Government Commission,

@ Operating revenues do not meet operating expenditures (14%) NC:Department ofthei State: Tisasurer.
Operating expenditures is calculated as

O Operating revenues do not meet operating expenditures, principal and interest (13%) operating expenses minus depreciation

and amortization expense.

When including depreciation with operating expenditures, nearly half of
utilities do not recover operating expenses through their rates.

Nearly a quarter of the local government water and wastewater utilities in North Carolina did
not meet the definition of full cost pricing set by Session Law 143-355.4(b)(1). Data for this
analysis were obtained from the | ocal gover nmen
Government Commi ssion at NC Department of the S
of Afull cost pricingo i s i naddibom® bemgaplstopayforar e b ¢
current operating expenditures and principal and interest, utilities should also be setting money
aside for future capital replacement costs. One of the most common accounting costs relating to
capital other than debt service is depreciation expense. Utilities should be recovering a
significant (if not all, or more) portion of their depreciation expense through their rates to be
able to fund future capital costs. In FY 2008, about half of the local government utilities did not
recover operating expenses (including depreciation). Since construction costs in general
increase faster than the rate of inflation, utilities should aim to recover more than 100% of their
depreciation especially if most of their assets are very old and nearly entirely depreciated in
value.

A utility that does not cover its operating expenditures, principal and interest payments, and
depreciation through its revenues may need to review their rate structure and raise their rates.
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How to Measure nFul
A Few Financial Indicators and Benchmarks

- Operating Ratio: Operating revenues must exceed
operating expenses, including at least depreciation

- Days Cash on Hand (Emergency Reserves): At a
minimum have enough cash on hand to satisfy your
billing period (e.g.: 2 months) or enough cash on
hand to replace the single most expensive asset (e.g.:
largest pump). Aim for more than 6 months of cash
on hand.

. Debt Service Coverage Ratio: Must at least be >1.
AAA-rated utilities have a median ratio of 1.5

- Transfers In From (or Out to) General Fund: Zero!

Operating ratio (operating revenues divided by operating expenditures or expenses) was
described previously. Debt service coverage ratio is calculated as operating revenues minus
operating expenses divided by principal and interest. The objective is to raise enough revenue
(after expenses) that can at least fully cover principal and interest payments.

Another important financi al indicator is the suU
cash on hand) to be able to immediately pay off the price of replacing the most expensive asset
in the system (e.g.: largest pump) in case of a sudden failure of that asset. Likewise, the
emergency reserves should be able to cover the operating expenditures and debt service
payments of several months of operations in case of sudden declines in revenue, either through
non-payment of bills or reduced consumption, particularly during watering restriction periods.

As a public enterprise, utilities should rely solely on self financing sufficiency and avoid
transfers in from (or out to) the General Fund.

Utility managers should constantly, at the very least annually, evaluate these financial indicators
and respond quickly by reviewing rate structures and raising rates if any of the indicators
suggest less than optimal financial health.
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Learn essential background information about rates

Determine critical characteristics of your utility and
community

Design the most appropriate rate structure
Price out rates using projected costs and revenues

Re-evaluate rate structure features after pricing and
adjust to fit your primary objectives
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These are the steps that utility managers generally take in setting rates. Steps 1 and 2 are general
education steps that are necessary in order to ensure that the rate structures and rates set for the
upcoming year are appropriate for the utility and its customers. These guidelines provide
information for Steps 1, 2 and 3, and lists references for other documents that may be used to

assist in Step 4.
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More Statutory Requirements on Rate Structures

O

V2008 N.C. SessionLaw 143-355. 4 ( b) ( 5)
Drought Bill o] :

To be eligible for State infrastructure funds, local government
water systems must not use a decreasing block rate structure
for residential customers

v Central Coastal Plain Capacity Use Area Rules, Rule
.0205(d)(5):
Utilities with CCPCUA permits must adopt water conservation

rate structures: uniform rates, increasing block rates, seasonal
rates or quantity-based surcharges

In North Carolina, there are two statutory requirements on rate structure designs, shown here.
The 2008 Drought Bill requires that all local government and large community water systems
not use decreasing block rate structures for their residential customers to be eligible for State
infrastructure funds, starting July 1, 2009. The utilities within the Central Coastal Plain
Capacity Use Area that hold CCPCUA groundwater withdrawal permits, regardless of their
eligibility for State infrastructure funding, may not use decreasing block rate structures for any
type of customer.

The State of North Carolina does not require any single rate structure design, and apart from the
above two statutory requirements, utilities are able to select and design their own rate
structures.
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Funding Agency Requirements on Rate Structures

O

- Drinking Water State Revolving Fund provides
additional points to conservation-oriented rate
structures

-AHIigh Unit Cost grant thr
eligibility currently by requiring the average
residential water or sewer bill to exceed 0.75% of the
median household income of the community, or 1.5%
for combined water and sewer bills

However, utilities applying for infrastructure loans and grants may find additional eligibility
requirements set by the funding agencies or incentives to design rate structures in a certain way.
Two of the requirements are shown here. A utility planning on applying for infrastructure funds
should review the eligibility requirements far enough in advance in order to implement any
necessary changes to its rate structures to comply withthefundi ng agencyds requir
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Relationship between Rates and Usage

O

Revenue and Expenses for Charlotte-Mecklenburg Utilities in a Given Year

Utilitieso I eerang
mostly fixed, not s e 8 e g
dependent on the Copecity Fees, 78 ElingCass 10%
amount of water

sold/used by the Operstions, 25%

customers. But the

majority of revenues

come from the amount Usage Rates, 8236

of water sold. If

customers

conserve, revenues

drop significantly but

not costs. Revenues Expenses

Debt Service, 525

Source: CMU Director Doug Beands pr ¢
Council on December 1, 2008.

One of the key lessons that all utility managers should remember is that water and wastewater
utilities are very capital-intensive. The vast majority of the expenses for a utility are tied to
capital and administrative costs, and not tied to how much water is treated and distributed.
Variable costs increase in the short run as more water is treated and distributed, such as the
cost for energy and chemicals. Fixed costsare the other costs that the utility incurs, and do not
vary in the short run based on volume of water produced. For most utilities, such as this
example from Charlotte-Mecklenburg Utilities, the vast majority of costs are fixed costs, while
the majority of revenues come from usage rates. Thus, if customers reduce their consumption
significantly (e.g.: during mandatory watering restriction periods), revenues will reduce
significantly while the overall costs will not change much. This is the reason why utilities
frequently have insufficient revenues during mandatory restriction periods, and require a
significant rate increase the next year.

There are ways the utility can design its rate structures to buffer against this effect, mainly
through charging higher non-variable base charges, but these methods require a balance
between setting revenue stability-oriented rate structures and conservation-oriented rate
structures that reward customers financially for reducing consumption.
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Relationship between Rates and Usage

O

Residential Water Rates and Water Use in 2008 (n=3

As rates increase,
customers will 1
adjust and lower
their usage.

Estimates vary by
community and
season. In NC, we
found that, on
average, utilities
charging 10% higher

.
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Average Residential Water Use (1,000 gallons/mont
e

-40, 0
rates hav_e 3 4 _/0 $0.00 $10.00 $20.00 $30.00 $40.00 $50.00 $60.00
lower residential Water Bil for 5,000 Gallons/Month
usage. Data sources: Usage data from Division of Water Resources

(DWR). Rates data from EFC/NCLM Rates Survey.

Generally speaking, customers of utilities that charge high rates use less water than utilities that
charge low rates. More specifically, in North Carolina, utilities charging 10% higher rates have 3-
4% lower residential usage on average. If a utility plans on raising rates significantly, it should
expect a decline in per-customer use, and should use the lower usage estimates in projecting
potential revenues. If a utility uses historical average consumption estimates without adjusting
for price effects, it may over-project use and revenues, and set rates that are not sufficient to
recover costs in the next fiscal year.

10
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Understanding Your Utility and Served Community

- What is the make up of your served community?

Have a | ot of | arge families? Wh
Is it a seasonal community? Does demand vary greatly in the

summer? Does a large fraction of your revenues come from a small
number of customers?

Do you anticipate any large capital expenses in the next
few years? Check/create your C.1.P. and asset management plan.

Do you have any debt service payment requirements?

Do you expect to meet demands comfortably (in case
there is a drought)?

Rank your wutilityds rate se

Q)

These are some of the questions the utility manager must be able to answer before reviewing
rates. In particular, knowledge of the customer base is essential in designing appropriate rate
structures that are fair and not overburdening for the customers. For example, a utility serving a
community with a lot of large families might overburden many of its customers by switching to
increasing block rate structures, since the large families may end up paying the high block rates
without the ability of reducing consumption to drop to the lowest blocks.

Ranking the wutilityds rate setting objectives Wwi
rate structures.

11
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Before You Begin: Checklist
Rank Your Utilityds Rat

O

Full cost
recovery/ Encouraging
revenue conservation
stability

1
2.
3

Fostering Maintaining 4
bfl#iselﬂgsl,s— afforqab'“ty Refer to this list and focus on the
o (keeping rates highest ranked objectives when
practices lowi to whom?) : Sl
following the guidelines for
selecting the appropriate rate
structure design.

Utilities have different objectives, some of which may be supported (or discouraged) through the
rate structure design. While some of these objectives are complimentary, others may be
contradictory. For example, a utility wishing to encourage conservation and foster business-
friendly practices might be conflicted over the use of a single increasing block rate structure for
all of its customers. Also, a utility wishing to maintain affordability by keeping base charges and
rates low for low use might have to sacrifice its need for month-to-month revenue stability that
can be maintained through higher base charges. Because some of these objectives require
tradeoffs when designing the rate structure, it is a useful practice for the utility manager to begin
by ranking the objectives first, and always referring to the top ranked objectives when tradeoff
decisions appear.

12
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Draft Guidelines: O
Elements of Rateé)tructure Designs

Customer classes/distinction

Billing period

Base charge

Consumption allowance included with base charge

Volumetric rate structure

(If applicable) Number of blocks, block sizes and
rate differentials

(Optional) Temporal adjustments
8. Frequency of rate changes

o g s w N e

These rate setting guidelines provide information about the following elements of rate structure
designs. The guidelines should be followed sequentially.

13
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Elements of Rate Structure Designs: Checklist
1. Customer Classes/Distinction

One rate structure for all All are equal

Separate rate structure for residential, irrigation,

commercial, industrial, governmental, or Sl (e f
customer

wholesale customers

One rate structure, but with different base Non-residential or

charges based on meter size multi-family housing

One rate structure for all, but with blocks that
implicitly only target non-residential use

Negotiated rate structure with individual high-
use customers (typically an industrial customer)

Non-residential

Only one customer

Different rates for customers outside municipal

. . . fOut si deo
limits/service area boundaries

Important: You can only legally charge different rates for customers based on cost -related factors
(often usage). E.qg.: cannot charge lower rates to seniors or low -income customers explicitly.

Utilities have several options in deciding how to charge different sets of customers. However,
utilities can only legally charge different rates for customers based on cost-related factors, such
as usage. Hence, it is possible to set a rate structure for residential customers and a separate rate
structure for commercial or industrial customers, since the non-residential customers use a lot
more water and the marginal cost of providing them with additional units of water is very low.
Utilities cannot charge lower or higher rates to customers based on non-cost related factors, and
thus providing discounted rates to senior citizens or low-income customers purely on that basis
is illegal.

One advantage to creating different rate classes of customers as shown here is that it provides
the utility with greater flexibility in targeting different objectives for different types of
customers. For example, a utility could charge increasing block rate structures for residential
customers to encourage conservation but also charge uniform rates for non-residential
customers to avoid overburdening them with excessively high rates.

Residential irrigation meters provide the utility with an ability to charge residential customers a
different rate structure for their outdoor (mostly seasonal and discretionary) water use. As of
2009, nearly 10 percent of utilities in North Carolina had created separate irrigation rate
structures, charging much higher water rates (but no sewer rates) for irrigation water use than
for regular, indoor household use. Since the Drought Bill requires that all new in-ground
residential irrigation systems be separately metered after July 1, 2009, more utilities will now
consider using irrigation rate structures.

Before adding new rate structure classes, utility managers should first assess the ability of their

billing software to handle the complexity of t
conversion and continuously monitor, assess and correct the inevitable increase in billing errors.

14
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2. Billing Period

O

ntly Less Frequently
ly) (e.g.: Quarterly)
Steady monthly revenue Less staff and lower
stream; Rate changes effected billing costs; Possibly
UTILITY quicker; Lost revenues from fewer late payments
unpaid bills smaller; and cutoffs to deal
Communicate with customer with

more frequently

Smaller, more regular bills (easier
to pay); Higher and faster
sensitivity to usage and rate
changes (leaks, conservation);
More sensitive to rate structure
design and less confusion

None beyond
sending fewer

CUSTOMER checks in the mail

Suggestion: Use a monthly billing period if you can afford it

The advantages of using monthly or longer-than-monthly billing periods are shown here. From
a customer perspective, monthly billing provides greater advantages than any other billing
period. A utility must evaluate the tradeoff between increased operating costs for meter reading
and billing against the advantages of monthly billing, including providing a much more stable
month-to-month revenue stream. Additionally, our research finds that customers who are billed
quarterly or bimonthly use more water on average than customers who are billed monthly.
Hence, to a conservation-oriented rate structure would use monthly billing when possible.

15
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3. Base Charges

O

PROS CONS

Hi gher fguarante Customers with very

revenue to pay off the low usage are paying a

fixed costs; high unit price;

Higher month-to- Charge Customers do not

month revenue stability witness a significant
change in bill if
conserve water

Provides strong
incentive to keep

usage low; Low

Customers more likely Base fReverjll{es less stable
i -to- or utility;

to notice month to_ Charge A ty _—

month change in bill evenues are highly

due to change in usage seasonal

Suggestion: Smaller utilities should lean towards higher base charges

A base charge is the amount a customer is required to pay each billing period, regardless of the
amount of water that i s wused. This is oftentim
highly stable sources of revenue for utilities, since they are immune to water use behavior. There

is an incentive to charge as much of the fixed costs of running the utility in the base charge as
possible, tempered only by affordability (since all customers pay this charge). The higher the

base charge, the more stable the wutilitydés re
customer bill will be to changes in usage patterns. Hence, a customer reducing use significantly

will not see a proportional decline in their bill if the base charge is a large component of the total

bill. Utilities concerned about setting conservation-oriented rates by utilizing usage-sensitive

rate structures are more likely to charge lower base charges (and higher volumetric rates). Also,

utilities concerned about affordability may find it difficult to set high base charges.

Due to the capital intensive nature of water utility costs, and because of economies of scale, large
utilities are able to spread their costs over large customer bases and thus are often able to charge
low base charges. Smaller utilities, however, typically rely on higher base charges to recover
some of their fixed costs.

16
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4. Consumption Allowance with Base Charge

O

Bills and revenues Provides a lifeline Provides a greater offset
are more sensitive amount of water to for the customer, but
to usage changes offset some of the discourages conservation
effects of high base
charges

Do not Include some
include any amount
(0 gallons) (e.g.: 1,000 GPM)

Suggestion: For systems with low base charges, do not include any consumption
allowance. For systems with high base charges but wish to encourage conservation,
keep consumption allowance low, if any.

In order to offset some of the burden of high base charges on their customers, utilities
sometimes include a minimum consumption allowance with the base charge such that any use
within the consumption allowance is falready pa
the higher the amount included in the consumption allowance, the less sensitive the total bill

will be to water use reductions, and the less conservation-oriented the rate structure will be.

Unlike with base charges however, the utility has no revenue stability incentive to include higher
amounts of water in the consumption allowance. In fact, the more water is included in the
consumption allowance, the less revenue the utility can expect to collect from the majority of its
customers if the base charge is not adjusted similarly.

17
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5. Volumetric Rate Structure

O

I ~
c . 8
27 Uni form (=
o [an]
g @ Rates >
8?2 =
a ! ; ; 2
= Simple and Fair =
8§ 012345678 012345678
& Consumption (GPM) Consumption (GPM)
2 . Seasonal & q
o = ~ ummer
3 4 Summer (Uniform) Rates =
(=)
8 3 >
H <
S 2 - _Conservatlon- g e
g 1| Winter oriented, good for S
g%T12345678 seasonal communities 012345678
a Consumption (GPM) Consumption (GPM)

Suggestion: Pick the volumetric rate structure that fits your stated primary
objectives best. Do not use decreasing blocks for residential consumption.

Utilities in North Carolina use a variety of rate structure types. The most common are uniform
rates (often called flat rates), increasing block rates and decreasing block rates. In the past few
years, utilities have been switching away from using decreasing block rate structures for
residential customers, and adopting either uniform or increasing block rates. There are a few
unique rate structure types. The utility manager should select the type of rate structure that best
fits the primary rate setting objectives identified previously.

Seasonal rates are similar to uniform rate structures, but the price for water ($/1,000 gallons) is
higher in specific summertime months than in the rest of the year. This discourages residents
from increasing use significantly during the summer months when the majority of irrigation
occurs. Seasonal rates are also appropriate for seasonal communities where demand for water is
high in certain months and very low in others.

18
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Elements of Rate Structure Designs: Checklist
5. Volumetric Rate Structure
[ Decreasing Block | g
| E— Rates =
S 2 Provide price break for | =
g ] large users (e.g.: g
3 %0505 2025 30 commeraal_). Do.not 05 10 15 20 25 30
& Consumption (GPM) use for residential. Consumption (GPM)
0 Increasing Block | 5
S 5 z
5 4 _— Rates =
o 3 >
S S Conservation- £
g ! oriented. Consider 2
s 9012345678 large families. 012345678
£ Consumption (GPM) Consumption (GPM)
Suggestion: Pick the volumetric rate structure that fits your stated primary
objectives best. Do not use decreasing blocks for residential consumption.

Water utilities should avoid using decreasing block rate structures for residential consumption.
Some utilities have a single decreasing block rate structure for all customers, but set the first
block size to cover a large amount of water (e.g.: 50,000 gallons/month) in order to essentially
charge residential use at a uniform rate, while providing decreasing block rates to commercial
and industrial customers.

19
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5. Volumetric Rate Structure

O

2. Targeted Block &

= . Rates =

S 3 Increase and decrease @

8 » based on desired s

g 1 targets: increasing for é
Romacadl T
& Consumption (GPM) Consumption (GPM)
z Uniform At One &

S° Block =

S 4 — =

o 3 > S

g > Complex, but greater s ‘.“

N rice incentives over 5 L

éé gagiioggl :)Ioi?(c;a?e = —

8 °012345678 structures 012345678
a Consumption (GPM) Consumption (GPM)

Suggestion: Pick the volumetric rate structure that fits your stated primary
objectives best. Do not use decreasing blocks for residential consumption.

Some utilities use a block rate structure, but instead of the block rates always increasing or
always increasing, the block rates may increase and then decrease or vice versa. This rate
structure type targets the highest (or lowest) price at a specific range of use. For example, some
utilities with a single block rate structure for all customers target their highest block rate
between 10,000 and 30,000 gallons/month, to cover residential irrigation use, and then provide
a price break for commercial and industrial customers.

Another unique block rate design charges the customer the entire consumption amount at the

block rate of the last unit of water, instead of charging use withineach blockat t hat bl ock
This version of a block rate design provides a much stronger incentive to avoid reaching the
finext bl ockd than a typical increasing block
substantial upon reaching the next block.
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5. Volumetric Rate Structure

O
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g 3 Only appropriate for >
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g 2 residential sewer, capat | =
2 é max. indoor usage level | 2
8 0369121518 21 0369121518 21
& Consumption (GPM) Consumption (GPM)
2 User Budget-based Rates | .
= ° Userl 1&2 . = User 1
S 4 Lot Tailored to each z
g 3| User customer, most >
S 2[1&2 User2 equitable, accounts for | £
s _ family sizeand_ s User 2
3 O350 BB A Iggi:?\ttre)a Cgﬂf’ig\’rﬁg%‘{ 036912151821
& Consumption (GPM) ' Consumption (GPM)

Suggestion: Pick the volumetric rate structure that fits your stated primary
objectives best. Do not use decreasing blocks for residential consumption.

Some utilities charge wastewater rates using a uniform rate structure with a cap. Rates are
charged uniformly up to a certain cap, which is usually set at the estimated maximum indoor
usage level, after which no more wastewater charges are incurred. This assumes that any water
use above the cap is really outdoor irrigation use, where the water does not return to the sewer
system, and therefore it is fair to not charge customers wastewater rates for this use. This rate
structure design should never be used for water rate structures.

Budget-based rate structures are essentially customized rate structures that are tailored to each
individual customer. A customized block rate structure is set for each customer, where the
bl ocks are determined by t h artertimeusd Dhiseate étuctusev e r a ¢
is complex to administer, but is arguably the most conservation-oriented rate structure, while

also avoiding the common issues of traditional increasing block rate structures, such as
accounting for family size and othervar i abl es t hat affect each <cus
use.
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Elements of Rate Structure Designs: Checklist
6. (If Applicable) Block Designs

For block rate structures to be effective:

Decide on the correct number of blocks

How many targets should you set on residential usage? Do you
want all non-residential use to be charged at a uniform rate, or
provide blocks for non-residential use as well?

Decide on where the blocks should end/start

Start the second block only where summertime residential use
ends and non-residential use continues (i.e.: charge residential
use at uniform rates)? Set increasing block rates for residential
customers where the blocks end at average use (e.g.: 5,000
GPM), then double it (e.g.: 10,000 GPM), and then over that

(to target irrigation use more specifically)?

Increasing block rate structures alone are not sufficient to encourage conservation. The design
of block rate structures is critical to set the appropriate price signals to the customers, not
unduly overburden certain segments of the service population, and to provide sufficient revenue
stability for the utility. If a utility will use a block rate structure (increasing, decreasing, targeted,
uniform at one block, or budget-based), they should consider these questions and use data-
driven analyses to make decisions when possible.

For a utility to target residential consumption with increasing block rates, it should use at least 2
blocks within the normal range of residential use, from O through 15,000 gallons/month. It does
not do any good to start the second block at a usage level that only a very small number of
customers use. In determining the number and size of blocks, it is very useful to analyze from
billing records the number of bills sent out each month for different usage levels. Increasing
block rate structures for residential use should at least start the second block just over the
average residential usage level.

If the utility only uses one rate structure for all of its customers, the block sizes at much higher

levels of use should be carefully considered f r om t he commerci al and i pdu
perspective.
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Elements of Rate Structure Designs: Checklist
6. (If Applicable) Block Designs

For block rate structures to be effective:

Set significant rate differentials between blocks

Charging only 50 cents/1,000 gallons more in one block than in the
preceding block defeats the purpose of using an increasing block rate
structure. If you select a block rate structure, select significant rate
differentials to see any added value of your rate structure.

Keep in mind your base charge and consumption
allowance

High base charges and consumption allowances may be significant
portions of the total bill, greatly diluting the effect of an increasing
block rate structure on providing incentives to conserve. Offset high
base charges by reducing the consumption allowance, or setting high
block rates.

If the difference between block rates is insubstantial, the customer will likely not notice any
changes to their monthly bills as they move in and out of later blocks of usage. For a block rate
structure to be effective in communicating the higher (or lower) price of water at different
consumption levels, the difference in the block rates should be significant.

Remember that use of consumption allowance and/or high base charges reduces the sensitivity
of the total bill amount to changes in use, and thereby dilutes the effect of the rate structure.
Block rates differentials should be even greater in the presence of high base charges or
consumption allowances. Similarly, customers who pay combined water and wastewater bills
may be less sensitive to the water block rate structure if wastewater is charged using a different
rate structure (e.g.: uniform rates).
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Elements of Rate Structure Designs: Checklist
6. (If Applicable) Block Designs

For block rate structures to be effective:
Meter reading must be punctual

If the meter is read a few days too late, it may
unjustly place the | ast f
a higher block.

Replace meters frequently and repair lines quickly

Faulty meters or leaking pipes will cause the
customer to be billed at the wrong block levels,
costing either the utility lost revenue or the customer
more.

Block rate structures require additional work on behalf of the meter readers and utility staff. In
order to be provide good customer service and avoid inaccurately and unjustly billing customers
at the higher block rates, utilities with block rates should make a commitment to read meters
punctually (and consider the effect of holidays on meter reading) and also repair leaks quickly.

Meters should be replaced frequently in order to ensure the accuracy of meter reading. As

meters wear out, they register less flow than what actually occurs, and utilities may end up
inaccurately charging customers at the lower blocks, and lose revenue that is due to the utility.
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Elements of Rate Structure Designs: Checklist
6. (If Applicable) Block Designs

For block rate structures to be effective:
Consider the adverse effect on large families

Large families consistently use high amounts of water
throughout the year and may not have capacity to
conserve. An increasing block rate structure therefore
negatively affects the customer, without achieving any
conservation objectives. Investigate your billing records
to estimate the number of residential accounts that
consistently use high amounts of water and use this
knowledge to select the appropriate block sizes to
mitigate this effect. Consider using uniform rates or
budget-based rate structures if the community has many
large families.
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7. (Optional) Temporal Adjustments

Prepare for drought in advance: create an ordinance in
advance to give the utility the ability to raise rates
temporarily during a water shortage scenario
(sometimes called Adrought

Specify the potential rate increases precisely.
Rate increases should be substantial to encourage
conservation.

Explicitly state the conditions that would trigger the
temporary rate changes on and off. Tie the triggers to
your water shortage response plans and water
reservoir/well levels.

Note: Temporary rate increases that are significant in magnitude have been shown
to be effective methods of encouraging conservation while recovering lost revenue.

I n times of drought and mandatory watering

res

reductions in use, wh i | declimehsignificamtly. IThetvulrealdlityofo s t s

revenues to reductions in use is particularly strong for utilities that designed conservation-
oriented rate structures. In order to recover some of the lost revenue during the drought, and to
prevent a permanent increase of rates right after the drought, some utilities have considered
temporarily raising rates during the mandatory restrictions period. These are sometimes called
fidrought surcharges. 0 These t e mffiec foatwoysimul@rieaus
reasons:

1) To recover some of the lost revenue as customers use less water (in order to continue paying

the very high fixed operating costs), and
2) To encourage further conservation by setting higher rates for high volume use.

These temporary rate increases must be prepared for and communicated to the customers well
in advance of droughts. Create an ordinance or internal policy with specific rules about when the
temporary rates would be implemented, when they would be removed, which blocks would be
affected, and how high the rates would go. The temporary rate increases must be substantial in
order to encourage conservation. ldeally, the timeline for implementing and removing the
temporary rates would be tied to water storage trigger levels and/or the water shortage response
plan triggers. This removes the ambiguity of making the policy and political decision of when to
implement the rates. Temporary rate increases can be staggered when tied to different water
shortage response plan stages. For utilities with block rate structures, temporary rate increases
can at first be implemented only on the highest use blocks in order to target outdoor irrigation
water use while maintaining normal rates at the lowest blocks and avoid overcharging for indoor
water use.

The creation of temporary rate adjustments is optional. However, once the utility has created an

ordinance or internal policy, after public review, the utility should implement the temporary rate
adjustment policy as specified when the trigger levels are reached.
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Elements of Rate Structure Designs: Checklist
8. Frequency of Rate Changes

Decide when and how often you will review your rates.
Some alternatives:

Always review your rates annually (recommended)

Review your financial health indicators annually,
and then review your rates if any of the indicators
reflect poor financing

Pass an ordinance or internal policy to raise rates
each year automatically based on inflation
| mportant: Avoid maintaining | ow r

financial health. It will either lead to a sudden, massive rate increase in the
future, or to failing systems and endangering public health.

Although the frequency of rate changes is not an element of the rate structure design itself, it is
an important policy objective that should be addressed by the utility. Ideally, utilities would
review their rates and rate structures annually to adjust them to changes to the utility or
customer characteristics. In North Carolina, nearly 80% of utilities review their rates annually
and about 50% raise rates in any given year.

At the very least, utilities should review their financial performance indicators annually and
review their rates and rate structures when any of the indicators reflect poor financing.

A few utilities choose to pass an ordinance or internal policy to adjust rates annually based on
inflation. While this step is certainly better than not reviewing and adjusting rates at all, it
should not entirely replace the process of reviewing rate structures and rates. Occasional reviews
will still be necessary to ensure that the rate structure and rates are aligned with current
conditions.

It is very important that utilities avoid maintaining artificially low rates at the expense of the

utilityds financi al heal t h! This | eads to defe
either to a sudden massive rate increase in the future, or a failing system with risks to public
health.
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Scenario #1: Urban Utility Currently With Low Costs and High Checklist
Demand, Wishing to Encourage Residential Conservation

Customer class: possibly create separate residential class.
Billing period: use monthly.

Base charge: keep base charges low.

Consumption allowance: do not include.

Volumetric rate structure: increasing block, seasonal,

uniform, budget-based. Set high rates.

6. (Ifapplicable) Block design: multiple blocks within
residential use (first block ends <5,000 GPM, second block
ends near large family indoor use, third block within
irrigation levels). Set low rates in blocks up to 5,000 GPM
and much higher rates in later blocks.

7. (Optional) Temporal adjustments: recommended.

Frequency of rate changes: annual.

ISR CORNIDRRES

Utilities with different customer characteristics, supply and demand issues, and policy
objectives would come to different conclusions on the rate structure design that is most
appropriate for them.

In this scenario, an urban utility with low per customer costs of service and high demand wishes
to encourage conservation. Their primary objective for rates is to recover costs of service, and
their second highest objective is to encourage conservation. The utility in this case would aim
create a conservation-oriented rate structure and ensure that customer bills are sensitive to use
reductions. Hence: low base charges, no consumption allowance, high rates, small block sizes
and significant block rate differentials. Temporary rate adjustments would be especially
attractive to this utility. The utility may decide to create separate rate classes of customers if it is
concerned about the effects of high rates on non-residential customers.

A useful document that guides the user in setting conservation-oriented rate structures may be
downloaded at http://wwwl.gadnr.org/cws/Documents/Conservation Rate Structures.pdf
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Scenario #2: Rural Water Utility With Naturally High Costs Checklist
and Excess Capacity, Wants to Maintain Affordability

Customer class: possible create separate residential class.
2. Billing period: use monthly.

3. Base charge: if majority of customers use little water, charge
fair base charge and include allowance. Otherwise, low base
charge, and shift high rates to high volume users.

4. Consumption allowance: if including, set at a lifeline amount
(~2,000 gallons/month).

5. Volumetric rate structure: probably use uniform

(If applicable) Block design: if using, first block at least
4,000 GPM, depending on your

7. (Optional) Temporal adjustments: none.
8. Frequency of rate changes: annual.

Note: Set up a customer assistance program: http://www.efc.unc.edu/tools.htm#customer assistance.

In this scenario, a rural utility with naturally high rates and with excess capacity wants to sell
water and maintain water affordability, and is not concerned as much with conservation. In this
case, there is no real need for increasing block rate structures, and uniform rates are simple to
design and implement. The tradeoff occurs between base charges and consumption allowances.
Since the utility has high costs of service, it may be forced to set a high base charge. If this
happens, the utility can offset some of that impact on low income customers by including a
consumption allowance with the base charge. However, if possible, the utility will want to set as
low a base charge as possible to keep bills low for low consumption customers. Monthly billing
should be used to send out smaller bills more frequently to their customers instead of larger
bimonthly or quarterly bills, which could be difficult to pay for some customers. Temporary rate
adjustments would not be attractive to this utility.

In the case of maintaining residential affordability, utilities can look beyond their rates and rate
structures and implement customer assistance programs. For example, some of the larger
utilities in North Carolina provide their customers with the option to always round up their bill
to the nearest dollar. The extra few cents paid each month go into a customer assistance
account, which can then be used by the utility to assist low income customers who are not able
to pay their utility bill. This would assist the customer who needs assistance the most, while also
ensuring that the utility receives its due revenue. An Excel-based tool to help utilities cost out
customer assistance programs is available at
http://www.efc.unc.edu/tools.htm#customer_assistance
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Pricing Out Your Rate Structure (References)

O

Use any of several reference documents with step by step instructions
on calculating projected costs, revenues and rates:
AWWA (2000). Principles of Water Rates, Fees, and Charges:
Manual of Water Supply Practices, M1.
U.S. Environmental Protection Agency (2006). Setting Small
Drinking Water System Rates for a Sustainable Future: One of
the Simple Tools for Effective Performance (STEP) Guide Series
EPA 816-R-05-006. Office of Water, Washington DC. 62 pages.
http://www.epa.gov/waterinfrastructure/pdfs/final _ratesetting
guide.pdf
Georgia Environmental Protection Division (2007).
Conservation-Oriented Rate Structures.
http://www]l.gadnr.org/cws/Documents/Conservation_Rate_Str

uctures.pdf

There are dozens of manuals, guideline documents, tools and models that provide step by step
instructions on how to price out rates using projected demand, costs and revenues. These first
two documents listed here provided excellent guidance for pricing out rates, and the second is
particularly useful for utilities with simpler rate structure designs. The third document listed
provides guidance on setting conservation-oriented rate structures from the State of Georgia.
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Re-evaluate the Proposed Rate Structure

O

VvV Will your new rate structure provide sufficient revenue
next year to be considered

vV Isyour rate structure design in tune with statutory and/or
funding agency requirements?

Vv Is the overall rate structure design in sync with the
primary objective(s) you identified?

v Is the bill for average residential consumption within the

ability to pay of your customers, including your low-
income customers?

v Are the rates fair and equitable to your non-residential
customers?

v Isyour rate structure relatively simple to understand?

After designing the rate structure, assess whether the proposed rate structure meets
requirements and your stated objectives. This is a checklist of a few of the questions to consider.
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Current Rates and Rate Setting Practices in NC

O

NC[EAGUE @ UNC . .

Woter and Wastewster Rates andl Rate Structures in Noeth Carolins

Annual survey by the NC
League of
Municipalities and
the Environmental
Finance Center.

http://www.efc.unc.edu/
projects/NCWaterRat
es.htm

For frequently asked questions about current rates, rate structures and rate setting practices in
North Carolina, please visit this webpage. The Environmental Finance Center and the North
Carolina League of Municipalities conduct annual rates surveys in which nearly every local
government and non-profit utility in the state participates. In the 2009 rates survey, 498
utilities participated.
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