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Disclaimer

This White Paper was prepared by California Public Utilities Commission (CPUC) staff. It does not
necessarily represent the views of the CPUC, its Commissioners, or the State of California. The CPUC,
the State of California, its employees, contractors, and subcontractors make no warrants, express or
imply, and assume no legal liability for the information in this White Paper. This White Paper has not
been approved or disapproved by the CPUC, nor has the CPUC passed upon the accuracy or adequacy of
the information in this White Paper.
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Foreword
Electric energy consumption per capita has remained nearly flat for several decades in California. This

achievement is due, in part to our state’s foresight in adopting a rate mechanism that decouples electric
revenues from electric sales. On July 3, 2015, the California Public Utilities Commission (CPUC) upped
the ante and opened a new chapter in electricity rate design when it adopted a rule to transition to
time-of-use (TOU) rates'. Empowered by access to more timely and accurate information (e.g. AMI
data), electricity customers increasingly have the tools to better manage their energy consumption.

The CPUC has based this transition plan not only on a thorough review of empirical data, but also on a
set of core rate design principles. In the recent Residential Rate Reform decision, D15-07-001, these
principles were stated as follow:

1. Low-income and medical baseline customers should have access to enough electricity to ensure

basic needs (such as health and comfort) are met at an affordable cost;

Rates should be based on marginal cost;

Rates should be based on cost-causation principles;

Rates should encourage conservation and energy efficiency;

Rates should encourage reduction of both coincident and non-coincident peak demand;

Rates should be stable and understandable and provide customer choice;

Rates should generally avoid cross-subsidies, unless the cross-subsidies appropriately support

explicit state policy goals;

Incentives should be explicit and transparent;

9. Rates should encourage economically efficient decision-making;

10. Transitions to new rate structures should emphasize customer education and outreach that
enhances customer understanding and acceptance of new rates, and minimizes and
appropriately considers the bill impacts associated with such transitions.
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These rate design principles along with decoupling electricity sales from utility revenues have formed
the pillars of California’s energy conservation and greenhouse gas reductions strategies.

Water utilities have also adopted these rate design and decoupling principles, but have met only partial
success. While the conservation rate designs appear to be having a positive effect on water
consumption, the decoupling mechanism, the Water Revenue Adjustment Mechanism (WRAM), has left
consumers confused and frustrated - as the cost for water consumed in one year is collected in following
years. These rate lags introduce a distortion to the water market since consumers could see non-
drought year rates in drought years and vice versa. Water utilities also face challenges as they must re-
adjust to drought year cost swings but only collect non drought revenues.?

Getting the right price signal to water customers is a goal consistent with several of the CPUC rate
design principles. Unlike the electric sector, however, the CPUC has not moved as proactively to assure
that accurate and timely price signals are sent to water customers. To the contrary, the CPUC has
adopted decisions that in some cases delay timely price updates. In particular, decision 12-04-048 ruled

! See Decision 15-07-001
?In the electric sector, these demand swings are more gentle over a quarterly time scale and are also mitigated
with financial risk management through instruments like energy futures contracts.
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that costs incurred in one year should be spread out over several years. While this type of price
smoothing may reduce rate shock it does not reduce the overall cost and also sends confusing price
signals to customers.

This paper argues that water rates should be updated more regularly. We do not suggest re-litigating
rates more often; rather we propose that a water demand attrition mechanism is developed during the
General Rate Case proceeding (GRC). This attrition mechanism, similar to the interest rate attrition
mechanism, would adjust the demand forecasts automatically based on a predefined algorithm.? The
algorithm would be driven by actual conditions and give incremental updates to rates so that they more
closely reflect the real costs and economic conditions that consumers and utilities face.

Introduction

In California, water demand forecast models are used to derive water rates for Investor Owned water
Utilities (IOUs). Given some forecasted water demand, water rates are then designed that provide
sufficient revenue to recover the cost to service that demand. But rates serve other purposes as well,
they are also signals that tell consumers what to do and how much to consume. Achieving an efficient
urban water economy requires that the nexus between water rates, water consumption, and water
revenues are well balanced.

In this paper we look at how deterministic water demand forecast models, can lead to systematically
biased predictions and how these biased predictions can lead to problems in the California urban water
economy. Especially in an increasingly uncertain and dynamic water economy, we suggest that the
biases are not simply a consequence of inaccurate predictive models. Rather we assert that that the
output of these models - simple point estimates of expected demand and costs - is not an adequate
representation of the uncertain and dynamic revenue prospects that utilities face. As a consequence,
revenues, the quantity of water consumed, and water rates can become misaligned.

Currently, the CPUC authorized investor owned water utilities to use a Water Revenue Adjustment
Mechanism (WRAM) as a means to account for the difference between revenue forecasts and actual
revenue collected. If forecast revenues exactly matched actual revenue than WRAM balances would be
exactly zero. When demand is lower than expected, however, revenues drop off and utilities collect less
than expected: an under-collection of revenue. Conversely, when demand is greater than expected,
utilities will exceed the revenue requirement and over collect revenue. These over and under collections
are tracked by the WRAM accounts on a yearly basis. One would expect - if the forecast models were
both accurate and stable - that these balances would cancel each other out over time. Over the 7 years
of the WRAM program, however, utilities have consistently experienced under collection. This
experience has brought attention to the quality and accuracy of the demand forecast models that
underpin the revenue requirement.

*Asan example, an algorithm for interest rates adjustments might pin adjustments to the Cal CPI.
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In this paper we propose a simple tweak to the WRAM that would compensate for inaccuracies in
demand forecast models.” A water demand attrition mechanism (WDAM) would define a process for
updating water demand forecasts automatically. The WDAM would also require that an updated
revenue requirement be recalculated and that rates be adjusted accordingly. These updates would
occur inside the 3 year GRC cycle and could be adopted as part of the GRC for each utility. >

In section Il we review the CPUC experience with the WRAM and Modified Cost Balancing Account
(MCBA) and the commensurate water reductions and increases in rate base.

In section Il we use the Cobweb model to illustrate the potential problem that lagged prices can have
on finding efficient water prices and estimated levels of consumption. We extend that model to include
uncertainty about the demand and supply elasticity as well as potential shifts in both supply and
demand curves.

In section IV we discuss a method to assess the impact that uncertainties have on revenues in the water
sector. Some uncertainties that might be assessed could be the impact of drought, economic
downturns, the loss of a major water source, or the addition of a new source®. By evaluating the impact
of uncertain events, regulators and IOUS s can be better informed about the potential risks, costs and
revenue impacts that a water utility might face. This preemptive assessment of uncertainties could lead
to a new method to value risky investments such as recycling programs, speeding up the investment in
smart water meters, communications backbone and water analytics, etc.?

Finally in section V we review a number of possible alternative rate design options. These options
include methods to measure and reduce some of the uncertainties in the water market, e.g. water
demand.

Section II: Impact of WRAM on Water Consumption and Revenues: 2009

-2014

Promoting water conservation is a stated policy goal of the CPUC. The CPUC 2005 Water Action Plan
(WAP) specifies that the objective is “to strengthen water conservation programs to a level comparable

"’ In order to achieve this goal, the CPUC has adopted a decoupled revenue

to those of energy utilities
recovery mechanism. Decoupling water utility revenue from the quantity of water consumed removes
the need for utilities to generate company revenue growth through water sales growth — or conversely
the incentive for water utilities to discourage conservation — by allowing utilities to receive a rate of

return on an agreed upon revenue requirements. This Revenue Requirement is an estimate of the

* These inaccuracies could be due to systematic model bias, data gaps, and external uncertainties such as droughts
and economic recessions that are not captured by the forecast models.

> These forecast updates and the associated revenue requirement updates could be made quarterly, semi-annually
or yearly.

®For example if the drought continues some water utilities may receive a lower water allocation from water
wholesalers. In Monterey the addition of a desal plant as a potential new water source is an uncertainty.

’ The Water Action Plan ftp://ftp.cpuc.ca.gov/PUC/hottopics/3water/water_action_plan_final_12_27 05.pdf

® See Decision 08-08-030 for detailed description of decoupling mechanisms.
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expected cost to deliver a certain quantity of water. One of the key (though often unstated)
assumptions of decoupling is that a model exists that can forecast water consumption levels accurately
and with sufficient precision in order to assure that the water utility will be correctly compensated for
the water provided to its customers and as a result the water utility will be able to balance its books.

Forecast model and the test year

In most regulatory environments prices are established by taking a test. The “test year” is the model of
expected costs that a utility will incur over a year of operation. Traditionally, the “historic” test year
model starts out by estimating future sales —i.e. the expected demand for utility service. Here, a water
utility test year model estimates future water sales by looking at the demand for water in the utility
service area. From these forecasted sales, the costs required to deliver that level of water service are
estimated and consequently the revenue requirement (RR) to support those costs is established.

Currently, the preferred CPUC methodology to estimate future sales is called the “new committee
method.” This method is essentially a regression model that takes into account several factors that
contribute to a water utility’s bottom line such as population, household size, climate, and other factors
that drive water demand. Typically the model includes the following requirements®

e Use monthly sales data for 10 years
e Use 30 year average for forecasted values of temperature and rain
e Remove periods from historical data in which sales restrictions (e.g. rationing) were imposed.

These requirements are somewhat flexible but are designed to reflect the typical or average conditions
that a water utility should expect to confront in the coming three year accounting/ GRC cycle™.

Given the forecasted water demand, the expected cost to provide that service can be determined. The
costs are estimated using two methods, the historic test year and the future test year. Historic test year
estimate assume that historical costs are a good predictor of future costs. For example a system of a
certain size has a historic record of the fixed costs that are required to maintain and operate the system.
In addition to the fixed cost the utility will also incur variable costs which are driven by the amount of
water demanded. This includes electricity used to pump water and chemicals used to treat water.

The CPUC also incorporates a “future” test year model which includes costs for which there may not be
a good historical record. These costs could include new water source acquisition, system retirement
costs, pilot programs, new technology investment, expansion projects or other system upgrades. The
future test year provides some level of certainty to a utility, since they know which project costs can be
recovered before they commit to building/completing to those projects.

In addition to the test year cost estimates, the GRC also includes an attrition mechanism that
automatically increases cost estimates in each year of the GRC. The attrition mechanism is design to
account for known or expected changes in cost. This includes inflation, contracted salary increases, new

° See Amended Report on the Results of Operations of Great Oaks Water Company for a list of requirements page
2-1 A.12-07-005
' This three year GRC cycle only pertains to Class A and B water utilities.
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debt service or other expected changes to the utility cost structure. Water service rates are
automatically increased each year of the GRC based on an agreed attrition algorithm.

Assessing Forecast Model Performance: The WRAM as a Performance Metric
The CPUC uses two mechanisms to track the accuracy of the water utility demand and expenses forecast
models - the Water Revenue Adjustment Mechanism (WRAM) which tracks the variations in the demand
for water (i.e. sales revenue) and the Modified Cost Balancing Account (MCBA) which tracks variations in
system costs for providing water.'! The difference between the WRAM and the MCBA accounts, defines
the amount of revenue that is either under or over-collected by the water utility in a given year.™ If
there is an under-collection then ratepayers receive a surcharge on their bill spread out over a number
of years. Conversely, if there is an over-collection, than ratepayers receive a credit on their bill in the
following year.

The recovery of surcharges is divided up over multiple bills and recouped over the course of a few years
in order to prevent a single lump sum from showing up on water ratepayer bill. This spreading out of
the WRAM balance is designed to prevent water ratepayer rate shock.

There are five water utilities that utilize the WRAM and MCBA accounting mechanism and they are
Apple Valley, California American, California Water, Golden State Water, and Park Water Company.

The WRAM decoupling mechanism allows a utility to recover its full revenue requirement regardless of
the actual water demand. This leaves them financially whole in years when there is an under-collection.
It also protects ratepayers in years when there is an over-collection and assures that rates are not
unduly excessive and remain affordable. Overall the WRAM removes the incentive of the utility to
promote greater water consumption as a means to generate revenue.

While the WRAM does specify the process for recovering the full revenue requirement, ratepayers can
still experience rate shock under a number of scenarios. Ideally an under- collection in one year would
be followed by an over collection in the following year. This would help to smooth out the rate changes
that ratepayers would experience. But if under collection occurs in multiple years in a row, (as can occur
in a recession followed by a drought) then WRAM balances would continue to grow. This could leave
ratepayers with a burden of not only paying for this years’ water bill but also for paying the surcharges
for each of last few years. This appears to behave happened to at least one water utility.

Water consumption since 2009 in decoupled utilities

In 2007 through 2009 the US in general and California in particular experienced a recession. Water
utilities experienced the revenue pinch as consumers reduced their water use which resulted in
reduction of water sales revenue for the utility. At least that is what many people have thought. Figure
1 shows the water consumption for each of the five WRAM utilities normalized to their 2008

" The primary use WRAM and MCBA are financial accounting mechanisms, but in this context we use them as
metrics of the decoupling modeling process. The history of the accounts is simply an indicator of the accuracy of
the forecast models

2 For simplicity we typically use the term WRAM to indicate total under or over collection, i.e. the difference
between the WRAM and the MCBA.
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consumption levels on a per capita basis. The data is compiled from the annual reports of each of the
five utilities. Water consumption values are the actual water delivered as reported in the annual reports
normalized to 2008 levels. That data shows that during the recession, consumption drops from 2008
through 2010, ranging from a 5% to 35% drop. This drop resulted in a significant under-collection of
revenues for the WRAM water utilities.

Several people have suggested that as the economy recovers water demand will also rebound. This
would be beneficial from a WRAM balance point of view since WRAM balances would return to zero and
further surcharges would not be needed. This demand recovery, however does not appear to be
happening. Rather it seems as if water demand has had a permanent shift and to a lower level. This
could be a result of consumer response to the drought or other technology and behavior changes. In
any case, the empirical data indicate that some change in ratepayer water consumption quantities,
unanticipated by the original forecast model, has occurred and persists.

Normalized per captia water use

1.2 |+ F ™
Recession Recovery R
11

0.9

New distribution
of Water demand

0.8
0.7
0.6

05 |- : . i : : i i
2007 2008 2009 2010 2011 2012 2013 2014 2015

—— Apple Valley —=— (Cal AM —#— Cal Water

—— GS water Park -=-0--State GDP

Figure 1 Water consumption and state GDP

This demand shift was apparently triggered by some event (e.g. recession or drought or both) not
originally anticipated by original New Committee Method (NCM) forecast model. Because the NCM
specifically excludes extreme weather events the model is not even capable of assessing these types of
demand shifts. While it is understood that uncertain events, like drought and recessions, do occur the
CPUC does not have a robust process to assess likelihood or the expected costs of these types of events.
Without this assessment, triggering events can result in significant rate shocks and water rates that are
misaligned with water use.

It should be noted that the NCM sales forecast relies on a 10 year average of sales. For an assessment in
2012, this would include the years 2002 through 2011 and would only include 3 years of shifted demand
noted in the table above. So if there has been a permanently shift or hardening of water demand than
the current sales forecasting model method would be significantly weighted to showcase higher than
expected demand.
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Revenue in decoupled water utilities

Since the WRAM accounting mechanism was introduced, water utility revenues have consistently fallen
short of the expected (anticipated) returns. Figure 2 shows the WRAM/MCBA balance, the difference
between the forecast water utility revenue and the actual revenue. A number of factors could be
driving this result — the economy, drought. One consistent trend is that result that all WRAM/MCBA
balances are short as opposed to in surplus. This means that water utilities will all need to collect extra
revenues from their ratepayers after the billing cycle in order to sufficiently prop up water utility
revenues to balance their books.

Relative changes to WRAM balances
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Figure 2 WRAM balances since 2009

Four of the five utilites have WRAM/MCBA balances that spiked when the program was introduced and
now seem to be declining. Whether this WRAM account balance spike is the result of the economy or
the drought or other factors is unclear. Though it seems that there is a one to two year lag between the
economic recovery and the decling WRAM/MCBA balances.

For one utility, however, the magnitude of theWRAM account balance has been steadly increasing even
as the recession has waned. We will discuuss some factors that may have influenced this in the section
on the cobweb model.
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Section III: The Water Web

Deterministic models do not anticipate that there is a range of events that can happen over the lifetime

of the forecast. When historic trends are stable this may be a fine assumption. But in less “well
behaved” environments, the models can break down, since the assumed average costs may not reflect
the shifted cost profile that the utilities or consumers experience in a transformed environment.

One way to understand how deterministic
models can go wrong can be shown using the cobweb model as an illustration of inter-temporal
instability. The cobweb is a model for a competitive market where prices are set by the market. In this
case prices fluctuate from one period to the next (year to year), but water production decisions are set
in the current year using the current year prices. In the regulated environment, this type of situation can
be thought of as the price lag that WRAM balances in the current year places on future year rates.

Consider a revenue forecast that estimates a certain level of water demand g (1) and a commensurate
level of water production. Now if there is a drought, a call for water conservation may reduce the total
water demand and actual revenue will be less than the forecast revenue. This water demand shortfall
effectively raises the cost per unit water produced, i.e. the rate. This effective rate because in decouple
water utilities the revenue requirement must be met regardless of the water delivered. When water
demand goes down, the rate must go up. These prices however are not experienced by the consumer in
the year of the drought; rather costs are passed on in the following year, p (2). In the following year the
utility must decide how much water to procure based on the previous years’ consumption and the
current year price - including the last year drought surcharge. Consumers will respond to those new
distorted prices and land at some new level of consumption according to their demand function.
Producers once again update their production schedule based on the 3rd incarnation of distorted a price
signal and around the cycle goes.

Supply
P(3) {---------

Supply
C70 R :

P(3)
P(1)

p2) |------------ {- = e

Demand

P(2)

Demand

v

a(1) a(2) Q
a(3) q(3) all)  q(2) Q

Figure 3 Cobweb model

This cobweb process has two possible outcomes. In the first case prices converge to an equilibrium
price. In this case the “difference” between the prices in each year is decreasing and so over time the
price would “cobweb” inward and will reach the market equilibrium. One might expect that this type of
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perturbation occurs as the result of a WRAM balance in one cycle leading to a price change in the next

cycle. Ideally these WRAM balances are zeroed-out over time and have a decreasing impact on the price

of water.

In the second case, however, the prices diverge. In the divergent case, the price “differences” in each
period are increasing and prices “cobweb” outward. This would certainly be a market failure as
producers would be producing goods far in excess (or short) of what the market could efficiently
consume.

The condition that determines if prices are diverging or converging is the ratio of the slope (g) of the
demand curve to slope of the supply curve. The convergent case occurs when the magnitude of the
slope of the demand curve is less than magnitude of the slope of the supply curve and diverges when
the slope of the demand is greater than the supply curve slope.

Converging Diverging

|Edemand| < gsupply |Edemand| > Esupply

While the cobweb model was originally constructed to model a competitive economy - where prices
where set by the market - there are, however, parallels for decoupled regulated market.

For water utilities to achieve cost effective service it requires that this dynamic is well controlled and
behaved. Knowing if utility prices and demand are diverging or converging certainly is a critical stability
issue. In the case of Cal AM it appears that the WRAM balances have gone to an unsustainable level. In
particular as consumers are being asked to rethink how they use water and water utilities are seeking
new sources of water, options for new supply and demand are diminishing.

WRAM balances as % of total revenue Cal AM
0% . . .

2010 2011 2012 2013 2014
-10% -
-20% -
27%
-30% -
-40% -
-50% -
-57%
-60%
o

-60% 66%
70% | 71%
-80% -

Year
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Figure 4 WRAM balances as a percent of revenues.

Demand Shifts from Water Restrictions

The extent that consumers respond to messages to limit demand can be viewed as a shift in demand.
This shift depends on a number of factors. The ability to reduce water use depends on where you start
out. An apartment dweller has fewer options to reduce water use than someone with ten lychee trees
in her backyard. Income distribution also plays a factor as some users are simply willing to pay high
prices for water.™ These demand shifts do not move in lock step. Different regions and demographics
areas will have different responses. In the aggregate, there is some shift that is associated with the new
economic climate (Figure 3). This shift may not only move the demand to the left but can also change
the elasticity (i.e. the slope of the curve). Updated rate schedules should recognize that this shift can
impact the revenue stability of the utilities - i.e. do the new conditions make it more or less likely that an
unstable dynamic will occur?

Supply

Demand
Demand

\ 4
v

Q Q

Figure 5 Demand shift and a change in elasticity

Supply Disruptions and Cost Volatility

Supply shifts can also impact the stability. Particularly in the drought like the one we are experiencing,
reductions in allocations, increased wholesale prices, and reliance on lower quality water can change the
supply portfolio and the overall cost to provide water services. These new costs are beginning to appear
in 10U fillings as several utilities have had decrease sales volume but also have increased operational
costs per unit of water delivered.

The Cobweb in Rate-setting

The cobweb model describes how prices and consumption interact with each other over time. While
regulated water prices are determined in the rate setting process, decoupled rates and the resulting
WRAM balances can induce price lags into the water market.

B Designing Drought-Resistant Nonlinear Price Schedules for Water Utilities, Wolak, F., 2015, Stanford University
Unpublished prerelease paper
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The cobweb model defines conditions in which economic equilibrium is stable and unstable. Particularly
in the midst of a drought, the ability to avoid undesirable market instabilities is clearly in the rate payer’s
interest.

Section IV: Cost models for an uncertain water market

Decoupling and the WRAM are typically thought of as programs that enable water conservation.
However, the WRAM is also a risk mitigating program. It is essentially a financial “governor” that
regulates the cash flow of utilities, retail water rates, and overall water consumption. While the water
utilities should enjoy increased revenue stability (in principle lowering their cost of capital), decoupling
also imparts a fiduciary responsibility to utilities to not only provide water but also provide it reliably.

The cobweb model, however, implies that revenue stability may come at a cost. WRAM induced lagged
price can create instability and if left unchecked could lead to highly inefficient and unsustainable
allocations of resources. Particularly in a drought, the addition of uncertainty about the price of water
may be less than desirable and counterproductive to achieving a reliable reduction in water use.

The cobweb model also illustrates an important characteristic about the traditional deterministic cost
models that lies behind the revenue requirement. In the deterministic modeling, costs are simply
modeled as linear functions of some set of factors (i.e. a regression model). These models assume that
some uncertainty about the factors exists but the underlying assumption is that the model will be “good
enough” and that the uncertainty will be insignificant when making the revenue requirement decision

(Figure 1a.)14.

x Drought
High S
© =uncertainty
Low $
No Drought
Figure 1A) Deterministic model (new committee method) Figure 1B) Alternatives cost model with uncertainty

The cobweb model illustrates how prices can follow two possible paths, diverging or converging. These
two outcomes are not incrementally different but depend on an unknown condition, the ratio of
elasticities that can flip between states. This is a non-linear function of the demand and supply

1 Strategy Under Uncertainty, Courtney, H., Kirkland, J., Viguerie, P., Harvard Business Review, Nov- Dec ‘97 This
paper describes linear and alternatives models that organizations use to model and manage decision making
under uncertainty.
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elasticities (Figure 1b.) If cobweb or other non-linear dynamics drive costs in regulated markets, than
deterministic regression models of demand have a fundamental weakness that more precise modeling
simply cannot cure.

Scenario Model of Costs

If future costs can take different paths (e.g. drought or no drought), than cost models should be
designed to represent how these scenarios unfold. One way to model different types of outcomes is
with decision trees. Decision trees help identify and quantify uncertainties and estimate the value of
uncertain events in the context of a decision.”® What could happen to revenues if the drought persists 3
years? What could happen to revenues if “normal” conditions return for 3 years? How will customers
respond to multiple tier rate blocks if we have a drought? How would they respond to those blocks if we

IM

return to “normal”? The objective in this process is not to decide which uncertainty is most likely. Rather

the objective is to develop the “best” decision framework given the range of things that could happen.

For example, suppose the commission is considering two proposed decisions; one with a high revenue
requirement (RR) and one with a lower RR. The WRAM balances over the three years of the GRC will
depend on the occurrence of a drought. If there is a drought, mandatory water restrictions will be
enforced, revenues will drop, and WRAM balances will go up. Successive drought could lead to
increasingly large WRAM balances and potentially create price and revenue instability issues.

Figure 2 shows the GRC decision framework with projected WRAM balances for the scenarios of - 0
years to 3 years of drought. If the CPUC selects high RR, the expected range of WRAM balances is -515 M
to $20M over the four scenarios. The low RR has a range of S0 to $S60M.

To assess the expected value of each decision we also need to assess the probability, P (*), that 0, 1, 2 or
3 years of drought are experienced. Assume there is expert testimony that has assessed the probability
for drought as shown below.

Years 0 1 2 3
Probability 10%| 40%| 30%| 20%

!> See Advances in Decision Analysis: From Foundations to Applications, Ward, E., Miles, R., Von Winterfeldt, D.,
Cambridge University Press, 2007.

13 |



Drought

P(*) years? WRAM Balances

0.1 O vyear S

-515
/ 0.4  1lyear

High RR _$5
0.3 2years SO
0.2 3vyears 525
0.1 0 year 50

/ 0.4  lyear S5

Low RR
m .- -
0.2

3 years S60

[ = GRC Decision O = Uncertainty

Figure 6 Revenue Requirement Decision Tree with three year expectation

The CPUC is faced now with two uncertain futures (Figure 6) - one has a range of possible outcomes of
$60M with an expected value *°of $12M the other a range of $40M with an expected value of -S1M.

Of course the uncertainties over this time range are likely to be large and contested. Predicting the
weather has never been easy. Even with this assessment there are still other factors (e.g. the economy)
that can impact what customers will actually consume and what it costs to provide those services.

Section V: A Proactive Approach to Managing Rate Adjustments

Even the best models will be wrong. But every time we exercise a model we get more information. As
some of the uncertainties are resolved (e.g. did it rain last year? yes or no?) we should be able to
improve the forecast. Let’s assume that the CPUC and the IOUs want to manage these models

®The expected value is the product of the probability and the WRAM balance for each outcome summed over all
possible outcomes.
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proactively and improve the demand forecasts during the course of a GRC cycle. It could introduce a
water demand attrition algorithm. The algorithm would specify how the water sales forecast would be
updated in each year. Some inputs to the algorithm might include drought conditions, reduction in
water demand, and hardening of water demand. With this knowledge, an updated expected water
demand could be calculated. This new recalculated water sales forecast would establish an updated
revenue requirement. The new rate could then be recalculated using the same algorithm establish in the
GRC. This is not the same as WRAM balance adjustment, which simply tracks costs and then recovers
them in subsequent years'’. The new method updates the forecast and then re-calculates the rates
required to achieve the revenue requirement. See Figure 7 for an illustration of how rates might be
updated over the course of a three year GRC. In this example we have chosen a simple algorithm to
update the forecast. We take the average of the last forecast and the actual demand of the current year.
This averaged value becomes the new forecast. This simple demand attrition algorithm still accounts for
the fundamental drivers of demand derived in the original water sales model but adjusts for unknown
bias by removing the first year error. In our example the cumulative WRAM balances are reduced by
more than half simply by updating the sales forecasts in year 2 and 3. *®

Proposed Rate

WRAM Adjustment
Year 1 Year 2 Year 3 Year 1 Year 2 Year3
Expected m ( )
Demand 100 100 100 100 97 35
Revenue /7\\—/ ) 7\—/
Model |Requirement S 100.00 | S 105.00 | $110.25 S 100‘.60 S 105'&) S 110.25
Forecast |Cumulative ‘/’- ‘./’-
Requirement $  100.00|$ 20500 ¢$315.25| |3 ;o&oﬁ' $  205.00($ 31525
Standard ’_,-", //"d
Quality Rate S 1.00| % 205|s 110t |s 1.00 | $ 1.08| % 1.16
Actual T b
Demand 94~ 93 ~ 94 94 93 94
Actual
Actual |Revenue S 94.00 | $ 100.65 | $108.81 S 94.00 | % 103.67 | S 112.75
Cumulative
Revenue S 94.00 | $ 194.65 | $303.46 S 94.00 | % 197.67 | S 310.42
Actual SQR S 1.06 | § 113 |s 117 S 106 | § 1.13 | § 1.17
Yearly S 6.00 | S 435 |5 __144 S 6.00 | S 133)|S (280)
WRAM |Cumulative ( \ (
Balances | Difference S 6.00 | $ 10.35 \S 11.79) S 6.00 | S 7.33| S 4.83 )
N N’

Figure 7 WRAM balances over 3 year GRC cycle

Y The WRAM currently recovers costs over multiple years
'8 This can be shown to be a robust updating algorithm with a simple simulation of prices over the distribution of
possible scenarios
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In this approach prices respond much more quickly to conditions, lags are reduced significantly, and
consumers face rates that more closely reflect actual costs.

We envision the demand attrition algorithm should be developed as part of the GRC. During the GRC
cycle rate updates would be implemented like the interest rate attrition updates. This does not require
re-litigating rates, rather the algorithm runs on auto —pilot and simply updates values based on current
information.

While we have illustrated these forecast and rate adjustments on a yearly cycle, we could also consider
making these updates in faster — perhaps quarterly. For water, the pace of updates is really quite
important , since in January we may be still hoping for rain, but at the end of March we will know if it
has rained or not.

Conclusions

Uncertainty in the urban water economy is increasing and this is creating new challenges for assuring
that reliable water service is delivered at a fair and reasonable cost. Decoupled water rates and the
WRAM have taken the first step to creating incentives to promote water conservation by assuring
revenue stability for water IOUs. But in a highly uncertain and changing environment, deterministic
models may not adequately represent the revenue risks that utilities are facing. Evidence from the five
decoupled water utilities indicates that WRAM balances are consistently biased to under-collection of
revenue. This bias could result in confusing and time lagged water rates. If left unchecked, this bias, in
principle, could create unstable and economically inefficient conditions for both water utilities and
consumers.

We have proposed a new process for estimating and updating demand and aligning those updates with
more frequent adjustment of water rates. This process implicitly recognizes that uncertainties exist in
modeling and that empirical realizations of water demand should be incorporated more rapidly.
Developing good updating criteria will be critical to the successful implementation of these types of
updates.

This new approach should lead to more cost effective water service. The value increase comes from the
possibility that the CPUC can update rates based on better information. In this case tweaking the water
demand forecast midstream might be more valuable than tracking the WRAM balances on a year by
year basis and assessing surcharges. If the Commission wanted to further develop and discuss this idea
then we suggest opening a formal Rulemaking to further investigate.
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