Portland Water Bureau
Conservation Rate Structure Review

Prepared by
Gary Fiske and Associates, Inc.
A&N Technical Services, Inc.

June 2013

Table of Contents
Executive Summary ......................................................................................................................... vi
ES-1

Introduction ..................................................................................................................... vi

ES-2

Review of Current and Prior Rates ................................................................................ vii

ES-3

Effectiveness of Current Rate Structure in Meeting Local Objectives and Needs .......... xi

ES-4

The Use of Water Rates to Promote Economic Development ...................................... xiv

ES-5

Comparisons of Historical Water Demand Trends ......................................................... xv

ES-6

Evaluation of Portland Historical Retail Water Demand ............................................... xvi

ES-7

Defining Rate Structure Alternatives............................................................................. xix

ES-8

Evaluation of Rate Structure Alternatives .................................................................... xxii

ES-9

Public Stakeholder Involvement Process: The Citizen Review Committee ................ xxiv

ES-10
1

2

3

4

Conclusions ............................................................................................................... xxv

Introduction ............................................................................................................................ 1
1.1

Historical Background...................................................................................................... 1

1.2

Study Goals ...................................................................................................................... 2

1.3

Study Approach ............................................................................................................... 3

1.4

Stakeholder Participation ................................................................................................ 3

Review of Current and Prior Rates ......................................................................................... 5
2.1

Comparison of Rate Structures ....................................................................................... 5

2.2

Using Price to Encourage Water Conservation ............................................................... 6

2.3

Conservation Incentives of Portland Rate Structures ................................................... 11

2.4

State Regulatory Requirements .................................................................................... 13

2.5

Administrative Costs ...................................................................................................... 13

2.6

Key Conclusions ............................................................................................................. 14

Effectiveness of Current Rate Structure in Meeting Local Objectives and Needs................ 15
3.1

Comparison of Projected Demands and Supplies ......................................................... 15

3.2

Rate Structure Economic Costs and Benefits ................................................................ 16

3.3

Impacts on Low and Fixed Income Customers .............................................................. 17

3.4

Provision of Appropriate Economic Signals................................................................... 19

3.5

Risks of Revenue Instability ........................................................................................... 20

3.6

Key Conclusions ............................................................................................................. 22

The Use of Water Rates to Promote Economic Development ............................................. 24
4.1

June 2013

Key Conclusions ............................................................................................................. 26
Page | i

5

6

7

8

9

10

Comparisons of Historical Water Demand Trends ............................................................... 28
5.1

Employment and Weather Trends ................................................................................ 29

5.2

Trends in Retail Water Demands................................................................................... 32

5.3

Per Capita Water Use Trends ........................................................................................ 35

5.4

Key Conclusions ............................................................................................................. 38

Evaluation of Portland Historical Retail Water Demand ...................................................... 40
6.1

Trends in PWB Retail Water Demand............................................................................ 40

6.2

Determinants of Trends in PWB Retail Water Demand ................................................ 46

6.3

Decomposition of Trends in Normalized PWB Retail Water Demand .......................... 49

Defining Rate Structure Alternatives .................................................................................... 51
7.1

Status Quo Rates ........................................................................................................... 52

7.2

Alternative 1: Seasonal Rates ........................................................................................ 52

7.3

Three-Block Rates .......................................................................................................... 53

7.4

Other Alternatives ......................................................................................................... 56

7.5

Key Conclusions ............................................................................................................. 57

Evaluation of Rate Structure Alternatives ............................................................................ 58
8.1

Evaluation Criteria ......................................................................................................... 58

8.2

Evaluation Results ......................................................................................................... 60

8.3

Summary of Tradeoffs ................................................................................................... 65

Public Stakeholder Involvement Process: The Citizen Review Committee .......................... 66
9.1

Purpose of the Citizen Review Committee .................................................................... 66

9.2

Structure of the Citizen Review Committee .................................................................. 66

9.3

The CRC Process ............................................................................................................ 67

9.4

Additional Public Outreach Strategy ............................................................................. 68

9.5

Stakeholder Feedback on the PWB’s Public Involvement Process ............................... 68

Conclusions ........................................................................................................................... 70

Appendix 1.

Detailed Sector-Specific Water/Sewer Expenditure Results .............................. A1-1

Appendix 2. Detailed Demand Modeling Results ....................................................................... A2-1
Introduction ........................................................................................................................... A2-1
Data and Methods ................................................................................................................. A2-1
Specification ........................................................................................................................... A2-2
Appendix 3. Citizen Review Committee Member Biographies and Meeting Summaries .......... A3-1

June 2013

Page | ii

Report Tables
Table ES-1. Comparison of 2011-12 Uniform Rates to 2005-06 Increasing Block Rates ............... viii
Table ES-2. Water and Sewer Service as Fraction of Sector-Specific Production Costs ................ xiv
Table ES-3. Index of Retail Water Demands (where 2006 = 100) .................................................. xv
Table ES-4. Per Capita Water Use (gallons per person per day) ................................................... xvi
Table ES-5. Class-Specific Price Elasticity Assumptions .................................................................. xx
Table ES-6. Expected Changes in Sales .......................................................................................... xxi
Table ES-7. Evaluation Results ..................................................................................................... xxiv
Table ES-8. Citizen Review Committee Members ........................................................................ xxv
Table 2-1. Comparison of 2011-12 Uniform Rates to 2005-06 Increasing Block Rates .................. 5
Table 3-1. Peak-Season Demand Forecast Assuming 1967 Weather............................................ 16
Table 3-2. Minimum Volumetric Rate Charged to Residential Customers ................................... 18
Table 3-3. Fixed Revenue as Percentage of Total Revenue for Single-Family Customers ............ 18
Table 3-4. Comparison of Utility Low-Income Assistance Programs ............................................. 19
Table 3-5. Total Retail Fixed Revenue as Percentage of Total Revenue ....................................... 21
Table 4-1. Large CII Customers and Associated IMPAN Sectors.................................................... 25
Table 4-2. Water and Sewer Service as Fraction of Sector-Specific Production Costs.................. 26
Table 5-1. List of Utilities Included in Water Use Trends Analysis ................................................ 28
Table 5-2. Index of Retail Water Demands (where 2006 = 100) ................................................... 34
Table 5-3. Per Capita Water Use (gallons per person per day) ..................................................... 36
Table 5-4. Index of Per Capita Water Use (where 2006 = 100) ..................................................... 36
Table 6-1. Estimated Annual Trends in Portland Retail Demand .................................................. 40
Table 6-2. Model Predicted Effect of Weather on Retail Demand................................................ 41
Table 6-3. Model-Predicted Effect of Employment on Retail Demand ......................................... 43
Table 6-4. Retail Demand, Robust Estimate and Normalized for Weather and Employment ...... 44
Table 7-1. Class-Specific Price Elasticity Assumptions................................................................... 52
Table 7-2. Status Quo Rates .......................................................................................................... 52
Table 7-3. Seasonal Rate Structure with Moderate Seasonal Spread ........................................... 53
Table 7-4. Moderate Three-Block Structure for Single Family Customers .................................... 53
Table 7-5. Steep Three-Block Structure for Single Family Customers ........................................... 54
June 2013

Page | iii

Table 7-6. Steep Three-Block Rates for Single Family, Coupled with Increased Fixed Charges .... 55
Table 7-7. Very Steep Block Rates and Large Seasonal Spreads, Coupled with Increased Fixed
Charges .......................................................................................................................................... 56
Table 7-8. Two-Block Rate Structure for Single Family ................................................................. 56
Table 8-1. Evaluation Results ........................................................................................................ 60
Table 9-1. Citizen Review Committee Members ........................................................................... 66

June 2013

Page | iv

Report Figures
Figure ES-1. Comparison of Real 2005-06 and 2011-12 Marginal and Average Single Family Prices
( 2011-12 $/ccf) ............................................................................................................................... ix
Figure ES-2. Historical Portland Retail Demands .......................................................................... xvii
Figure ES-3. Comparison of Historical Retail Demand to Normalized Demand .......................... xviii
Figure ES-4. Decomposition of Portland Per-Capita Retail Demand Trend .................................. xix
Figure 2-1. Comparison of Real 2005-06 and 2011-12 Marginal and Average Single Family Prices
( 2011-12 $/ccf) ............................................................................................................................... 8
Figure 5-1. Selected Utilities for Water Use Trends Analysis ........................................................ 29
Figure 5-2. Unemployment Rates by City ...................................................................................... 30
Figure 5-3. Annual Deviation from Long-Term Normal Precipitation for 2007-11 ....................... 31
Figure 5-4. 5-Year Average Deviation from Long-Term Normal Precipitation for Period 2007-1132
Figure 5-5. Index of Retail Water Demands (where 2006 = 100) .................................................. 34
Figure 5-6. Per Capita Water Use (gallons per person per day) .................................................... 37
Figure 5-7. Index of Per Capita Water Use (2006 = 100) ............................................................... 38
Figure 6-1. Portland Metropolitan Statistical Area Employment [REFORMAT] ............................ 42
Figure 6-2. Historical Portland Retail Demands ............................................................................ 45
Figure 6-3. Comparison of Historical Retail Demand to Normalized Demand .............................. 46
Figure 6-4. Portland Retail Area Population .................................................................................. 47
Figure 6-5. Water Price in Real FY2012 Dollars per CCF................................................................ 47
Figure 6-6. Sewer Price in Real FY2012 Dollars per CCF ................................................................ 48
Figure 6-7. Estimated Cumulative Daily Passive Conservation Savings ........................................ 48
Figure 6-8. Decomposition of Portland Per-Capita Retail Demand Trend .................................... 50
Figure 8-1. Comparison of Quantitative Evaluation Results (1) .................................................... 61
Figure 8-2. Comparison of Quantitative Evaluation Results (2) .................................................... 62
Figure 8-3. Comparison of Quantitative Evaluation Results (3) .................................................... 62
Figure 8-4. Comparison of Qualitative Evaluation Averages (1) ................................................... 63
Figure 8-5. Comparison of Qualitative Evaluation Averages (2) ................................................... 64
Figure 8-6. Comparison of Qualitative Evaluation Averages (3) ................................................... 64
Figure 8-7. Secondary Comparison of Alternatives Against Qualitative Criteria .......................... 65

June 2013

Page | v

Executive Summary
ES-1 Introduction
Oregon Administrative Rules (OAR) Section 690-086-0150(4)(d) requires that all municipal water
providers that are required to adopt a Water Management and Conservation Plan implement:
A rate structure under which customers' bills are based, at least in part, on the quantity
of water metered at the service connections.
In addition, OAR Section 690-086-0150(6)(d) requires either:
Adoption of rate structures, billing schedules, and other associated programs that
support and encourage water conservation; OR
Documentation showing that implementation of [such a rate structure] is neither
feasible nor appropriate for ensuring the efficient use of water and the prevention of
waste
In 2010 the Portland Water Bureau (PWB) completed its Water Management and Conservation
Plan (WMCP), as required by the Oregon Department of Water Resources (OWRD). In reviewing
the draft of this plan, OWRD commented that while the PWB rate structure did meet the
requirement that water is billed at least partially on the basis of the quantity of water consumed,
it was concerned about the discretionary conservation rate requirement. The Bureau proposed
in the draft WMCP that it would “conduct a study of the feasibility in the Portland retail area of
different rate structures” including “[evaluation of] different types of graduated rate structures
including summer peak pricing” and recommend as appropriate any changes to the rate
structure as a part of the next update to the WMCP.
Accordingly, as part of the final order approving the Plan, the OWRD required the City to report
by May 2015 on the benchmark in the WMCP requiring a review of its rate structure from a
conservation perspective. This review would compare the current rate structure to the available
alternatives, and make a recommendation to either implement a new structure or retain the
existing structure. A recommendation to retain the existing rate structure would be made if the
review demonstrated that the existing structure sufficiently accomplishes the objective of
encouraging water conservation or that a new structure is “neither feasible nor appropriate for
ensuring the efficient use of water and prevention of waste.”
To begin the process of compliance with that benchmark, the PWB commissioned this study to
review the current rate structure and compare conservation rate alternatives. The purpose of
this study is to enable the City of Portland to report back to OWRD regarding its intention of
either retaining or modifying its drinking water rate structure to encourage conservation.
The primary goal of this study is to explore the advantages and disadvantages of various retail
water rate structure alternatives and the current uniform rate. A key criterion used to evaluate
alternatives is the degree to which they can be expected to encourage customer water
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conservation. Other evaluation criteria were developed as part of the study (see Chapter 8). The
study addresses only retail water rates, not wholesale. It also specifically focuses on water rates,
and not sewer or stormwater rates which, although jointly billed, are not set or managed by the
Water Bureau.
The purpose of this study is not to prioritize the alternatives or make recommendations. Rather,
it is to clearly present the tradeoffs among the current uniform rates and the structural
alternatives. Each alternative performs well against certain evaluation criteria and less well
against others. Those tradeoffs will be important to policy makers as they make their decisions
regarding whether and how to modify the water rate structure.
The study includes the following components:


Review of the current uniform and prior block rate structures.



Assessment of the effectiveness of the current rate structure in meeting key local
objectives.



Use of water rates to promote economic development.



Comparison of historical demand trends in Portland to those for other water utilities.



Evaluation of Portland historical retail water demand.



Definition of rate structure alternatives.



Evaluation of alternatives.

The study relied heavily on participation by and input from a public Citizen Review Committee
(CRC), as well as a Technical Committee (TC). The CRC members each represented key
community stakeholder groups that are concerned with water rates in Portland. The TC
members were City staff from the Water Bureau, the Bureau of Environmental Services, and the
Office of Management and Finance, who brought key perspectives to the effort.
Each of these committees met monthly for the duration of the study and each provided
important input. The members of both committees were instrumental in evaluating the
alternative rate structures against the qualitative evaluation criteria. They also reviewed
technical memoranda and raised questions and concerns that helped keep the study on track.

ES-2

Review of Current and Prior Rates

ES-2.1

Price-Related Impacts

Table ES-1 compares the 2011-12 and 2005-06 inside-city retail rates.
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Table ES-1. Comparison of 2011-12 Uniform Rates to 2005-06 Increasing Block Rates

Year

2005-06

2011-12

Nominal
Dollars
2011-12
Dollars

Commodity Charges ($/ccf) a

Average
Total
Rate
($/ccf) b

Quarterly
Base
Charge c

Average
Charge

Block 1

Block 2

Block 3

$18.26

$1.75

$1.73

$1.98

$2.34

$2.18

$20.48

$1.96

$1.94

$2.22

$2.63

$2.98

$27.99

$3.09

$4.75

a. One ccf (hundred cubic feet) is equivalent to 748 gallons.
b. Based on assumed monthly per-account usage of 6.6 ccf in 2005-06 and 5.6 ccf in 2011-12.
c. Beginning in 2007-08, the base charge collected by PWB included both water and sewer
services. Therefore, for the sake of comparability, the 2005-06 base charge includes both water
and sewer.

There has been a large amount of empirical research into how water customers respond to
changes in price. The literature has addressed several potential price-related variables that
might affect consumption:






Price level
Rate structure
Combined bills
Billing frequency
Understanding of price

Of these, the one for which the research has most clearly found an impact of water rates is the
price level. Most studies have concluded that water demands do, in fact, decrease in response
to real price increases. These responses vary considerably among customers and from utility to
utility, are higher in the long-term than the short-term, and vary seasonally. Researchers have
typically concluded that these impacts are small (i.e., the price elasticity of demand is less than
1).1 It is not clear, particularly with regard to more complex rate structures, whether water
customers respond to average or marginal price, and if to average price, do they respond to the
average commodity rate or to the average total price, which is simply the quotient of the
customer’s total water bill (including fixed charges) and the number of units consumed. The
marginal price is the variable cost paid for the last unit consumed.
Figure ES-1 compares these average and marginal prices, expressed in constant 2011-12 dollars,
in the two periods.

1

The price elasticity is defined as the percentage change in consumption in response to a 1% change in
real price, that is, price adjusted for inflation.
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Figure ES-1. Comparison of Real 2005-06 and 2011-12 Marginal and Average Single Family
Prices ( 2011-12 $/ccf)
$5.50
$5.00

Marginal Prices

Average Prices

$4.50
$4.00
$3.50
$3.00

Rate Blocks

$2.50
$2.00
$1.50
$1.00
$0.50
$0.00

2005-06

2011-12

2005-06 2011-12

Apart from the ”height” of the rates, i.e., the magnitude of the (marginal or average) price
facing a customer, does the rate structure “shape” independently influence consumption? This
is a difficult question to answer and there have not been many empirical studies of this issue.
The small amount of rigorous research that has been conducted has been unable to detect a
relationship between rate structure per se and usage. A recent study by Olmstead et al. that
specifically addressed this issue was unable to detect an independent effect of “shape”.2 One of
the co-authors of Olmstead’s paper has reached the following conclusion:
Many water utilities that have implemented [increasing block rates] consider them
part of their approach to water conservation; and many state agencies and other
entities recommend them as water conservation tools. But analysis indicates that
increasing-block prices, per se, have no impact on the quantity of water demanded,
controlling for price levels.3
The study concludes that only to the degree that an increasing block rate structure increases the
“height” (i.e. the rate charged) to some customers for some units of consumption will such a
rate structure encourage conservation.

2

Olmstead, Sheila M., Hanemann, W. Michael & Stavins, Robert N., 2005. "Do Consumers React to the
Shape of Supply? Water Demand under Heterogeneous Price Structures," Discussion Paper 05-29,
Resources For the Future.
3

Stavins, Robert N. “Misconceptions About Water Pricing,” Harvard University, Belfer Center for Science
and International Affairs. Posted March 14, 2009.
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The research has been unable to detect a clear relationship between any of the other factors
and demand.
Figure ES-1 above shows that, for all customers, the 2011-12 uniform commodity charge is
higher in real-dollar terms than the 2005-06 marginal rate, regardless of usage block. It also
shows that the 2011-12 average commodity charge and average total rate for an SFR customer
with average monthly usage are both higher than their 2005-06 counterparts. This is not only
the case for average-usage customers, but also for customers at all usage levels, i.e., the 201112 average prices exceed the 2005-06 average prices for all customers. This suggests that,
regardless of the assumed magnitude of the price elasticity, and regardless of whether usage
responds to the marginal price or to one of the averages, the 2011-12 rates provide all
customers with a greater conservation incentive than the 2005-06 block rates.
It should also be noted that, for customers other than single family, the prior rate structure’s
basing of block size on prior usage may have attenuated the incentive to conserve since higher
consumption resulted in larger first and second blocks.
Since the price level is the only factor that the literature has been able to demonstrate to
significantly affect consumption, the most reasonable conclusion is that, to the extent that the
demands of Portland water customers are sensitive to price, the current rates provide a greater
conservation incentive than the prior rates. As discussed above, this is not due to any change in
rate structure per se. The overriding cause is the fact that, for all customers, real marginal and
average water prices in 2011-12 are greater than those in 2005-06.

ES-2.2

State Regulatory Requirements

As discussed above, this study has been undertaken as part of the Bureau’s compliance with the
benchmark in the 2010 WMCP and in the final order approving the WMCP. This benchmark
resulted from OWRD concern regarding Bureau compliance with OAR Section 690-0860150(6)(d), which requires either:
Adoption of rate structures, billing schedules, and other associated programs that
support and encourage water conservation; OR
Documentation showing that implementation of [such a rate structure] is neither
feasible nor appropriate for ensuring the efficient use of water and the prevention of
waste
Compliance with this requirement must be viewed in more relative than absolute terms. Some
rates provide a greater or lesser conservation incentive than others. As the foregoing discussion
shows, it is often difficult to determine whether one set of rates or another provides a superior
conservation incentive. But as concluded above, it appears likely that the current uniform rates
encourage customer conservation more than the prior increasing block rates because they are
higher in real terms. They are, therefore, in greater compliance with this requirement.
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ES-2.3

Administrative Costs

There is no data available regarding PWB’s costs to administer the earlier increasing block rates
or the current uniform rate, and there is little if any research on the relative administrative costs
associated with different water rate structures. Nevertheless, it is safe to assume that a more
complex rate structure such as an increasing block rate is at least as expensive to administer as
the Bureau’s current uniform rate, and would likely be more expensive. These increased costs
could come for one or more of three reasons:


Rate setting. Designing increasing block rates that address multiple financial objectives,
are seen as equitable, and are sensitive to local concerns is likely to incur higher costs
for both labor and non-labor analytical resources, in part to adequately track and
analyze the necessary cost and usage data.



Billing. The costs of developing systems that reliably produce accurate and informative
bills in a timely fashion are likely to be higher for more complex, more-individualized
rate structures. It is also possible that the ongoing production and transmission of the
bills themselves will be more costly.



Customer and stakeholder support. According to PWB Customer Service staff,
implementing a block rate structure is likely to be more costly mainly due to a likely
increase in customer service calls asking for explanations of the rates. It is difficult to
know in advance how much the call volume will increase. Moreover, since the call
center responds to calls regarding both water and sewer rates, it will be difficult to
determine how much of an increase in call volume, and therefore in cost, can be
attributed to a change in water rate structure.

ES-3 Effectiveness of Current Rate Structure in Meeting Local
Objectives and Needs
One of the determinants (but not necessarily the only determinant) of the need for additional
conservation is the degree to which future demands are projected to outstrip available supplies.
This evaluation thus begins with a comparison of projected future water demands and supplies.
In addition, the analysis examines the current rate structure in terms of:


Its anticipated economic costs and benefits;



Impacts on low and fixed-income customers;



Provision of appropriate economic signals to customers; and



Risks of revenue instability.

ES-3.1 Comparison of Projected Demands and Supplies
A low-end estimate of the peak-season supply currently available from the Bureau’s surface
water and groundwater sources is approximately 220 mgd. Projected 2030 peak-season
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demands, even assuming hot and dry weather, is less than 190 mgd. Thus, additional water
conservation is not needed to help balance water supply and demand. The forecasts indicate
that, for the foreseeable future, there will be sufficient available water supply.

ES-3.2 Rate Structure Economic Costs and Benefits
As discussed above, to the degree that there is any variation at all in the costs to administer
different rate structures, it is likely that the current uniform structure would be among the least
costly. Moreover, the economic benefits to PWB and its ratepayers of an alternative rate
structure are expected to be small. (Here, and in the discussions that follow, the benefits to
ratepayers do not account for potential societal benefits associated with, for example, improved
aquatic habitats.) This small benefit may or may not exceed the incremental administrative costs
of this new rate structure. Even if the benefits do exceed the costs, the net benefit is likely to be
small.
Thus, the economic viabilities of the current rate structure and of any rate structure alternative
are likely not to differ significantly.

ES-3.3 Impacts on Low and Fixed Income Customers
To help evaluate the impacts of the current rates on low and fixed income customers, both the
rates themselves and the Bureau’s discount program for low income customers were compared
to six other water utilities in the western U.S. There are two indicators that are often used to
assess how a particular water utility rate structure affects low and fixed-income customers:



The volumetric rate charged for uses that are deemed essential.
The magnitude of fixed vs. variable charges.

Portland’s volumetric rate is third-highest among the 7 utilities, and significantly exceeds the
average.4 Its percentage of total single-family revenues that are collected through the fixed
charge is slightly above the average of the seven utilities.
The Bureau’s low-income discount is available to single family residential customers with
incomes below 50% of the statewide median income. As of June 30, 2012, there were 9,350
households receiving the discount. In FY 2011-12, each of these customers receives a fixed
quarterly discount of $37.15 on its water bill and $78.77 on its sewer bill for a total quarterly
discount of $115.92 (just under $39 per month).
Two of our comparison utilities do not have low-income assistance programs. Portland’s income
threshold for program eligibility ranks third of the five programs analyzed and is also close to the
average across the five programs. The magnitude of the Portland discount ranks second and is
significantly above the average of the other programs.

4

Five of the six comparison utilities have increasing block rates. In those cases, the rate for the first tier
was used to represent the rate charged for essential uses.
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ES-3.4 Provision of Appropriate Economic Signals
Economic theory tells us that customers receive the “appropriate” economic signal if the charge
for each increment of a commodity equals its marginal cost. If the incremental charge exceeds
the marginal cost, the result will be that customers will consume less than the economically
efficient quantity. Conversely, if the incremental charge is less than the marginal cost, excess
consumption will occur. 5
As is typically the case for water utilities, the vast majority of the Bureau’s costs are fixed. Rates
must be set to collect the revenue requirements associated with those fixed costs, as well as the
Bureau’s variable costs. The 2011-12 commodity charge for all customers was $3.09 per ccf, or
in excess of $4,000 per million gallons. The marginal supply cost, even for the most expensive
source, is less than $500 per million gallons. (This figure only considers the costs incurred by the
Water Bureau. There could also be other (e.g., environmental) costs imposed by water usage.
Some would argue that such “external” costs should also be considered in setting prices to
provide the societally-efficient economic signal. These external costs are much more difficult to
estimate, but given the gap between the Bureau’s marginal costs and the variable rate, it is
highly unlikely that the total (internal and external) marginal cost will approach $4,000/mg.)
It can therefore be argued that the current rate structure is not transmitting the proper
economic signal to customers; rather, it is encouraging customers to consume at a level that is
below that which is economically efficient. This is largely due to a combination of high fixed
costs, low production costs, and projected demands that are significantly less than current
supplies.

ES-3.5 Risks of Revenue Instability
The degree to which demand variability translates into revenue uncertainty defines the
“revenue instability” of a rate structure. Generally speaking, a higher fixed charge means that a
smaller fraction of revenue requirements is collected through variable charges, which in turn
means that the average variable charge is lower. Thus, a useful summary measure of revenue
stability is the overall percentage of total water revenue that is collected through the fixed
charge. All else being equal, a higher fraction of revenue collected through fixed charges implies
more stable revenue.
Portland’s fixed retail revenue in 2011-12 was about 26% of total retail revenue. This was almost
precisely the average figure across our comparison utilities. Moreover, the fact that Portland is
one of only two in our sample that does not have an increasing-block rate tends to increase the
degree to which Portland’s rate structure promotes revenue stability relative to the comparison
utilities.

5

Economic theory is predicated on consumers having full information about and understanding of their
prices.
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ES-4 The Use of Water Rates to Promote Economic
Development
The Portland City Council requested that this study address the question of using water rates to
promote economic development among large commercial/industrial/institutional (CII)
customers. As part of that assessment, it is important to examine the relative importance of
expenditures for water and sewer service as a component of overall production expenditures.
Such an analysis was performed using data for Multnomah County for the business sectors that
include the Bureau’s largest CII retail customers. The results are shown in Table ES-2.
Table ES-2. Water and Sewer Service as Fraction of Sector-Specific Production Costs
Water & Sewer as
% of Purchased
Commoditiesa

Water & Sewer Rank
Among All
Purchased
Commodities

Semiconductors mfg

0.076%

99 out of 166

Aircraft parts mfg

0.069%

85 out of 139

Ship building and repairing

0.106%

82 out of 153

Fluid milk and butter mfg

0.147%

50 out of 136

Ice cream/frozen dessert mfg

0.110%

68 out of 117

Frozen food mfg

0.142%

55 out of 127

Fats/oils refining/ blending mfg

0.088%

43 out of 102

Seasoning and dressing mfg

0.218%

59 out of 109

Soft drink and ice mfg

0.086%

64 out of 130

Coffee and tea mfg

0.075%

57 out of 81

Breweries

0.104%

55 out of 119

Hotels and motels

1.048%

24 out of 249

Hospitals

0.288%

50 out of 249

Sector

th
th

nd
th
th
th

rd
th
th

th

th
th
th

It is important to emphasize that these results are not based on actual cost or production data
for individual PWB customers, but rather represent regionalized estimates for industry
groupings as compiled by Minnesota IMPLAN Group. Thus, they should only be considered as
indicative of the importance of water and sewer services relative to total production cost for
these customers.
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The data in the table lead to the following conclusions:


Water and sewer services are not a major production expense for the sectors examined.
With the exception of the hotel sector, expenditures on water and sewer services
constitute well under one-half percent of total expenditures on purchased commodities.



Costs for water and sewer services are unlikely to be major determinants of overall
production cost or profitability for the sectors examined. They are therefore not likely to
have important impacts on strategic decisions relating to investment, expansion,
relocation, or the like.



The expenditure percentages for specific CII customers will, of course, vary from the
IMPLAN reported county sector averages. This can be due to normal variation across
customers and over time and/or to differences in how the figures are calculated. Thus,
for example, the percentage of commodity costs represented by water/sewer
expenditures, as reported by one of the brewers listed, is higher than that contained in
the IMPLAN data set for Multnomah County and, while still low, is considered by the
owners to be a significant expense and one that, as it rises, reduces the ability to hire
new employees and affects profits and decision making.

ES-5 Comparisons of Historical Water Demand Trends
Table ES-3 summarizes changes in retail water demands since 2006 for the sample of service
areas.
Table ES-3. Index of Retail Water Demands (2006 = 100)
Year

Portland

Tacoma

Seattle

San Fran.

Denver

Mesa

Tucson

7-City
Average

2006

100

100

100

100

100

100

100

100

2007

101

95

96

97

94

100

101

98

2008

99

95

96

97

96

93

97

96

2009

98

95

99

94

83

95

98

95

2010

97

90

90

91

93

88

92

92

2011

91

89

Data Not
Available

90

91

95

91

91

The index of retail water demands shows the relative change in sales since 2006. For example, Portland’s water
sales in 2011 were 91% of their level in 2006; hence its 2011 index value is 91.
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Table ES-4 compares per-capita water use for the same historical period.
Table ES-4. Per Capita Water Use (gallons per person per day)
Year

Portland

Tacoma

Seattle

San Fran.

Denver

Mesa

Tucson

2006

107

168

96

102

184

168

150

2007

108

158

91

98

170

173

150

2008

104

157

89

96

173

158

143

2009

102

156

91

94

146

168

144

2010

99

147

82

90

162

165

133

2011

92

146

Data Not
Available

89

158

176

130

From 2006 through 2011, Portland’s water sales declined by approximately 9%. Per capita water
use declined by an even greater amount. By 2011, per capita water use in Portland was 14%
below its level in 2006. Other utilities in the western United States have experienced similar
declines in water sales and per capita use. Portland’s experience is not unique. Water sales
declined on average by the same amount as Portland’s for the six comparison service areas
examined for this study. The decline in per capita water use was also essentially the same as
Portland’s for five of the six comparison service areas. Only Mesa Arizona showed any growth in
per capita water use over the period.
A portion of this decline can be explained by the significant economic dislocation over the
period. Weather may also have been a factor, and water use efficiency improvements driven by
state and national plumbing and energy efficiency codes and standards have also contributed.
Additional, as yet unexplained, downward pressure on per-capita water use has been observed
in many if not most water utilities. These pressures undoubtedly have also affected demands in
Portland and our comparison utilities.

ES-6 Evaluation of Portland Historical Retail Water Demand
A statistical evaluation of the historical demand trends was conducted in order to better
understand their drivers. This analysis identifies annual and seasonal patterns, estimates the
effects of weather and the business cycle, and identifies factors that contribute toward long
term trends. This analysis builds upon previous water demand modeling conducted by the
Bureau.
Figures ES-2 and ES-3 summarize the results of the analysis. Figure ES-2 shows the trends in
actual annual retail demands for the prior two decades. Retail demand shows a downward trend
from 2000-2011 of 1.3 percent per year that is substantially smaller than in the previous decade,
when demand declined by approximately 2.6 percent per year.
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Figure ES-3 isolates the trend over the last 11 years. “Normalizing” the trend by controlling for
the effects of non-normal weather6 and the employment cycle reduces the downward trend,
but certainly does not eliminate it. If weather had been normal from 2000 to 2011 and no
business cycle had occurred, the long term downward trend would have been 0.9 percent
annually. In other words, even correcting for atypical weather and employment, retail demand
over the past decade still decreased by nearly 1% per year.
Figure ES-2. Historical Portland Retail Demands
85
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55
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6

Normal weather is the historical average over the 1940-2012 period.
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Figure ES-3. Comparison of Historical Retail Demand to Normalized Demand
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Since population over the 2000-2011 period grew by about 1.45% annually, the downward trend
over the period in per-capita normalized demand is much larger than the 0.9% in Figure ES-3.
Figure ES-4 attempts to decompose this normalized trend in per-capita demand into its
component parts. The bottom curve shows the normalized per capita retail demand—that is,
reflecting normal weather and no recession. Per capita normalized demand declines from 144
gallons per capita per day (gpcd) in 2000 to 111 gpcd in 2011, an average annual decline of
2.31%.
A portion of this downward trend can be explained by passive conservation attributable to the
1992 plumbing code. The second curve from the bottom shows what the per-capita demand
would have been in the absence of passive conservation. The downward trend is reduced from
2.31% to 1.42% annually.
Another portion of the trend can be explained by the increase in real water and sewer prices
over the period. This is accomplished by applying an estimate of price elasticity derived from the
literature (see Table ES-5) to the percentage increase in the real price of water and sewer
service.
The third curve from the bottom shows what the expected trend would have been in the
absence of both passive savings and price effects. The downward trend is further reduced to
0.8% per year.

June 2013

Page | xviii

This residual 0.8% downward annual trend in per-capita demand remains unexplained. There
are many additional factors that drive usage down that we cannot quantify. These may include
behavioral changes, changes in land use patterns, changes in outdoor landscape materials,
reductions in average single-family lot sizes, changes in the mix of single-family vs. multi-family
dwellings, the loss of several large industrial water users during the period, market-driven
passive savings associated with fixtures and appliances that are not covered by the 1992
plumbing code changes, water conservation messaging at both the regional and local level, and
utility conservation programming since 1992.
Figure ES-4. Decomposition of Portland Per-Capita Retail Demand Trend
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ES-7 Defining Rate Structure Alternatives
A key objective of this study is to define and evaluate alternatives to the current uniform rate
structure. Of course, there is an unlimited number of rate structure alternatives that could be
examined. The ones selected for evaluation are chosen to span the range of alternatives that
PWB staff as well as the Citizens Review and Technical Committees thought worthy of
consideration.
A key constraint for all rate structures examined was that the revenue collected for each
customer class match the actual revenues collected in the 2011-12 fiscal year. Thus, all of the
rate structures described below are designed to collect the same revenues. Revenue
calculations are based on actual usage and seasonal bill frequency distributions observed in that
fiscal year.
While this ensures comparability, it is important to point out that the rates shown for each
alternative are merely indicative of what each rate structure would look like. They are not
intended to be the actual rates that will be adopted if the City Council decides at some point to
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move forward with any alternative rate structure. If that occurs, the Bureau would at that time
have to calculate actual rates based on then-current information and internal financial models.
The rate structure alternatives examined include:
1. Seasonal rate for all customer classes in which the peak-season rates for each class are
about 50% higher than the off-peak. The percentages of total class revenue collected
through fixed charges remain unchanged from the status quo.
2. Moderate 3-block rate structure for single-family and seasonal rates for other customers.
3. Steeper 3-block rate structure for single-family and seasonal rates for other customers.
4. Steeper 3-block rate structure for single-family and seasonal rates for other customers
with increased base charges for all classes.
5. Extremely steep 3-block rate for single family, seasonal rates with large spreads for
other customers with increased fixed charge for single-family and multi-family.
6. Two-block rate for single-family and seasonal rates for other customers.
7. Three-block rate structure for single family similar to prior PWB rate structure and
seasonal rates for other customers.
Estimating the ability of each of these alternatives to induce usage reductions is a key objective
of this study. As will be explained in the following section, each rate structure was also
evaluated against other criteria as well. The estimated changes in sales are based upon the
representative class-specific price elasticities shown in Table ES-5. These elasticity estimates
were taken from the academic literature; they are not Portland-specific. Such estimates were
beyond the scope of this study.
Table ES-5. Class-Specific Price Elasticity Assumptions
Customer
Class
Single Family
Multi-Family
CII

Peak-Season Price
Elasticity a

Off-Peak-Season Price
Elasticity

-0.198
-0.198
-0.200
a. Peak season is defined as June-September.
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Based on these elasticity assumptions, Table ES-6 shows the expected percentage change
relative to the status-quo uniform rates in class-specific and total usage associated with each
alternative.
Table ES-6. Expected Changes in Sales
Customer
Class
SF
MF
CII
Total

Alternative
1
-1.1%
-1.2%
-0.2%
-0.7%

Alternative
2
-1.5%
-1.1%
-0.2%
-0.9%

Alternative
3
-3.7%
-1.1%
-0.2%
-1.8%

Alternative
4
+0.2%
+2.1%
+3.4%
+1.9%

Alternative
5
-1.5%
-0.4%
-0.2%
-0.8%

Alternative
6
-1.1%
-1.1%
-0.2%
-0.7%

Alternative
7
+0.1%
-1.1%
-0.2%
-0.2%

ES-7.1 Key Conclusions Regarding Water Savings of Rate Alternatives


For single-family and multi-family customers, a simple seasonal rate with a moderate
spread between the peak-season and off-peak season rates will result in a less-than 1%
sales reduction across classes. Seasonal rates will not appreciably affect CII sales
(Alternative 1).



Adding a moderately-sloped block rate will somewhat improve single-family savings
(Alternative 2).



Single-family savings can be increased significantly, while maintaining the relationship
between the seasonal average rates, by making the block rates steeper (Alternative 3).



Increasing the fraction of revenues collected through fixed charges results in reduced
commodity rates, which in turn results in either reduced conservation savings or actual
increases in usage. This can be mitigated for single-family and multi-family customers by
increasing the seasonal rate spread, and/or for single-family, by further steepening the
block rates (Alternatives 4 and 5).



Modifying the simple seasonal rate for single-family customers (Alternative 1) to a twoblock rate structure in which the block sizes and rates do not vary across seasons does
not appreciably affect the conservation savings (Alternative 6).



A single-family block rate structure analogous to the previous PWB block rate design is
very close to a uniform rate, and therefore results in little if any water savings
(Alternative 7).



For only one alternative, a steep single family block rate (Alternative 3), do overall
savings exceed 1%.
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ES-8 Evaluation of Rate Structure Alternatives
ES-8.1 Evaluation Criteria
Based on a collaborative process among PWB staff and the CRC and TC, the following criteria
were agreed upon against which to evaluate each of the alternatives.
1. Conservation impact relative to current rate structure. The degree to which the rate
structure incentivizes conservation when compared to the current rate structure.
2. Cost/difficulty of implementation. Index of how costly/difficult it would be to implement
and administer the rate structure.
3. Intra-class equity. The degree to which the rate structure affects customers within each
billing class (residential, multi-family, CII, for example) in a manner deemed to be
equitable.
4. Public understanding. The degree to which water customers and stakeholders would
understand the rate structure.
5. Public acceptance. The degree to which the rate structure would be accepted by water
customers and stakeholders.
6. Revenue stability. The stability of revenues generated by the rate structure as future
demands deviate from forecasts.
7. Ease of updating. The ease with which the rates can be modified as future conditions
change.
8. Legality. Compliance with federal, state, and local laws and ordinances.
9. Affordability. The degree to which the rate structure imposes a financial burden on lowincome customers.
10. Support of sustainable growth. The degree to which the rate structure facilitates or
slows regional economic growth.
For each of these, measurement scales were developed. Quantified metrics were developed for
three of the criteria, namely conservation impact, revenue stability, and affordability. All but
one of the other criteria were evaluated using a 5-point qualitative scale, based on input from
the CRC and TC members. For criterion # 8, a simple yes/no rating was used. (None of the
alternatives presented any legal problems, so all were assigned a “yes” for this criterion.)
Table ES-7 shows the evaluation results against all criteria. For the qualitative criteria, the results
shown are the average across all evaluators. For those criteria, higher numbers indicate better
ratings. The first column shows the ratings for the current uniform rate structure. Although the
current uniform rate structure is rated more highly, on average, against the qualitative criteria
than any of the alternatives, the quantitative ratings show that these perceived advantages
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must be weighed against a smaller conservation savings and less affordability for low-use
customers. In fact, there is no one “best” alternative. As is typically the case when comparing
strategy alternatives, each option has plusses and minuses that policy makers must weigh.
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Table ES-7. Evaluation Results

Status
Quo
Uniform

(1)
Seasonal
All
Classes

(2)
Mod
Block
SF

(3)
Steep
Block
SF

(4)
Steeper
Block, SF
+
Increased
Fixed Chg

1. Conservation Impact

--

-0.7%

-0.9%

-1.8%

1.9%

(5)
Extremely
Steep Blk
SF + Lg
Seasonal
Spread +
Increased
Fixed Chg
-0.8%

2. Cost/Diff of Implementation

5.0

3.7

2.5

2.3

2.2

3. Intra-class equity

3.9

3.7

3.2

2.3

4. Public understanding

4.8

3.9

2.8

5. Public Acceptance

4.6

4.0

6. Revenue stability

0.75

7. Ease of updating

(6)
2 Block
SF

(7)
Similar to
Previous
Block
Rate
Structure
SF

-0.7%

-0.2%

2.0

2.8

2.8

2.8

2.4

2.9

3.3

2.6

2.8

2.2

2.9

3.3

3.3

2.3

2.7

2.2

3.0

3.4

0.75

0.81

0.90

0.74

0.82

0.84

0.75

5.0

3.9

3.1

3.1

3.0

2.6

3.0

3.1

8. Legality

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

9. Affordability

--

-1.8%

-15.9%

-24.1%

-18.5%

-24.3%

-18.4%

-1.2%

10. Sustainable growth

3.6

3.2

3.2

3.0

3.2

2.6

2.8

3.3

ES-9 Public Stakeholder Involvement Process:
Review Committee

The Citizen

Portland Water Bureau staff reached out to the community seeking volunteers to serve on the
CRC. The objective was to include members from the various customer classes and other
interest groups. A committee of seven members was constituted. The Committee was charged
by the Bureau to:




Pose questions about the study at specific stages of the project;
Review and provide feedback on specific work products generated by the project
consulting team;
Provide comment on the alternative rate structures.

The public involvement process was also open to the public at large. All the meeting dates and
agendas were available to the public in advance via the webpage developed for the study. The
public was welcome to attend the CRC meetings and the CRC established a process for receiving
public input.
PWB sought to have representatives of business, residential, institutional, and environmental
interests on the CRC. The members of the CRC and their primary interest areas are shown in
Table ES-8.
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Table ES-8. Citizen Review Committee Members

Name
John Davis, Chair
Janis Adler
Shelley LaBarre
Roger Cole
Tom Foley
Jim Hall
Jesse Stegman
Ann Widmer

Interest Area
Environmental
Residential water use
Residential water use
Institutional water use
Small business water use
Restaurant/small business
Outdoor water use
Large business water use

In order to share information about the Water Conservation Rate Structure Study, PWB also
created a website hosted on the Portland Water Bureau home page. The website contains
information about the WMCP and materials related to the Study, including CRC meeting notes.
The website may be found at: http://www.portlandoregon.gov/water/59171.

ES-10 Conclusions
Following are the key study conclusions, along with section references for more detailed
information.


Many water agencies have adopted non-uniform rate structures because they believe
they provide an incentive for water conservation. In assessing whether or not this is the
case, we must distinguish between the “shape” and “height” of different rate structures.
The literature does not provide evidence to support the assumption that changing the
“shape” of the rates (e.g., adopting an increasing-block rate) affects consumption. The
most relevant study that has been conducted of the topic was unable to detect a
relationship between rate structure and water use. However, to the extent that any rate
structure results in customers paying higher rates (i.e., increases the “height”), there is
general agreement that this provides incentive for reduced consumption. Clearly,
additional careful study of this question is needed.



The current uniform rates likely provide a greater conservation incentive than the prior
increasing block rates. The overriding cause is not the difference in rate structure per se.
Rather, it is the fact that, for all customers, real marginal and average water prices in
2011-12 are greater than those in 2005-06. This effect is amplified by the concurrent
increase in sewer rates. (See Chapter 2.)



Current available water supplies are projected to exceed water demands for the
foreseeable future. Thus, there is little purely economic benefit to Portland water
ratepayers of water conservation. This is not to say that there are no other reasons for
Portland to encourage customers to conserve. (See Section 3.1.)
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The current Portland uniform rate structure does not allow customers to be charged a
lower rate for essential uses. This negatively affects customers with low or fixed
incomes. However, Portland’s program to assist qualifying customers by providing rate
discounts is somewhat more robust than those of comparison utilities. (See Section 3.3.)



Due to a combination of high fixed costs, low production costs, and projected demands
that are significantly less than current supplies, the current uniform volumetric rate is
well above the marginal supply cost, thereby transmitting an economic signal that
encourages customers to consume at a level that is below that which is economically
efficient. (See Section 3.4.)



Portland’s fraction of revenue collected through fixed charges is about equal to the
average of the comparison utilities. However Portland’s uniform rate structure, in
contrast to the increasing block structures of most of the comparison utilities, likely
somewhat increases the stability of Portland’s revenues relative to the comparison
utilities. (See Section 3.5.)



Costs for water and sewer services are unlikely to be major determinants of overall
production cost or profitability for key commercial/industrial sectors in Portland. They
are therefore not likely to have important impacts on strategic decisions relating to
investment, expansion, relocation, or the like. (See Chapter 4. As noted there, at least
one large industrial customer believes that water costs are an important factor in their
business planning.)



The decline in both total and per-capita demands experienced by Portland is
comparable to that experienced by our comparison utilities. (See Chapter 5.)



A large portion of the downward trend in Portland demand can be explained by weather
and economic conditions that differed from historical averages. However, there remains
a nearly 1% average annual demand reduction over the past decade that is not
explained by these variations.
Annual population growth over the period of nearly 1.5% results in an average annual
decline in per capita normalized demand of 2.3%. More than one-third of this
downward trend can be explained by quantified passive conservation due to plumbing
codes. An additional one-fourth of the trend can be explained by the response of
customers to increases in the real prices of water and sewer service over the period.
This leaves more than a third of the trend (0.8% annual per-capita demand reduction)
unexplained. Explanatory factors may include behavioral changes, changes in land use
patterns, changes in outdoor landscape materials, market-driven passive savings
associated with fixtures and appliances that are not covered by the 1992 plumbing code
changes, water conservation messaging at both the regional and local level, and utility
conservation programming. (See Chapter 6.)



Seven alternative seasonal and block rate structures were developed to span the range
of what was deemed to be feasible options. These alternatives resulted in differing
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magnitudes of estimated conservation savings. For all but one of these alternatives,
overall savings are estimated to be less than 1%. (See Chapter 7.)


Criteria were developed against which the alternative rate structures were evaluated.
While some of these criteria (conservation savings, revenue stability, and affordability)
were quantified, the rest were evaluated against a five-point qualitative scale by
members of the Citizen Review and Technical Committees. (See Section 8.1.)



The evaluation results show that, not unexpectedly, there is no single “best” alternative.
Each rate structure performs better than others against some evaluation criteria and
more poorly against others. The status quo uniform rate received better average ratings
against all the qualitative criteria than any of the alternatives. However, it performed
less well than other alternatives in terms of conservation savings and affordability. In
deciding whether to modify the current rate structure and, if so, which alternative is to
be adopted, policymakers will need to weigh the tradeoffs among the alternatives.
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1 Introduction
1.1

Historical Background

In 2007 the Portland Water Bureau (PWB) discontinued its increasing block rate structure in
favor of a uniform volumetric rate. This action was taken in order to simplify the rate structure
and minimize the risk of problems and/or failure of a new water and wastewater billing system
that the City was undertaking. This new billing system was being developed because the
previous billing system, implemented in 2000, did not function properly; risk minimization was
therefore a high priority.
The current uniform volumetric rate structure does not differentiate customers by customer
billing class (e.g., residential, multi-family, commercial/industrial/institutional (CII)). All
customers are subject to the same uniform volumetric rate, plus a base charge that does not
depend on the amount of water used. Most customers in all classes are billed quarterly, but the
larger multi-family and CII customers are billed bimonthly or monthly.
The water rates are updated annually. The proportions of costs recovered by the fixed base
charge and the volumetric charges have shifted from time to time. For example, in 2001 there
was a significant reduction in the fixed base charge and a corresponding increase in the
volumetric charge.
Oregon Administrative Rules (OAR) Section 690-086-0150(4)(d) requires that all municipal water
providers that are required to adopt a Water Management and Conservation Plan implement:
A rate structure under which customers' bills are based, at least in part, on the quantity
of water metered at the service connections.
In addition, OAR Section 690-086-0150(6)(d) requires either:
Adoption of rate structures, billing schedules, and other associated programs that
support and encourage water conservation; OR
Documentation showing that implementation of [such a rate structure] is neither
feasible nor appropriate for ensuring the efficient use of water and the prevention of
waste
In 2010 the PWB completed its Water Management and Conservation Plan (WMCP), as required
by the Oregon Department of Water Resources (OWRD). In reviewing the draft of this plan,
OWRD commented that while the PWB rate structure did meet the requirement that water is
billed at least partially on the basis of the quantity of water consumed, it was concerned about
the discretionary conservation rate requirement. The Bureau proposed in the draft WMCP that
it would “conduct a study of the feasibility in the Portland retail area of different rate structures”
including “[evaluation of] different types of graduated rate structures including summer peak
pricing” and recommend as appropriate any changes to the rate structure as a part of the next
update to the WMCP.
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Accordingly, as part of the final order approving the Plan, the OWRD required the City to report
by May 2015 on the benchmark in the WMCP requiring a review of its rate structure from a
conservation perspective. This review would compare the current rate structure to the available
alternatives, and make a recommendation to either implement a new structure or retain the
existing structure. A recommendation to retain the existing rate structure would be made if the
review demonstrated that the existing structure sufficiently accomplishes the objective of
encouraging water conservation or that a new structure is “neither feasible nor appropriate for
ensuring the efficient use of water and prevention of waste.”
To begin the process of compliance with that benchmark, the PWB commissioned this study to
review the current rate structure and compare conservation rate alternatives. The purpose of
this study is to enable the City of Portland to report back to OWRD regarding its intention of
either retaining or modifying its drinking water rate structure to encourage conservation.

1.2

Study Goals

The primary goal of this study is to explore the advantages and disadvantages of various retail
water rate structure alternatives and the current uniform rate. A key criterion used to evaluate
alternatives is the degree to which they can be expected to encourage customer water
conservation. Other evaluation criteria were developed as part of the study (see Chapter 8). The
study addresses only retail water rates. It does not address wholesale rates, that is the rates that
PWB charges for water sold to other water agencies. It also specifically focuses on water rates,
and not sewer or stormwater rates which, although jointly billed, are not set or managed by the
Water Bureau.
It must be noted that pricing is one of many ways to encourage conservation by water
customers. Thus, for example, the Bureau has a rich variety of water conservation programs
which provide education, technical assistance, and financial incentives. This study is limited to
water rates and does not address other ways to encourage customer conservation.
A significant part of the study was devoted to modeling and evaluating historical retail water
demands. An understanding of the drivers of retail demand is critical for future water rate
setting by the City.
The purpose of this study is not to prioritize the alternative rate structures or make
recommendations. Rather, it is to clearly present the tradeoffs among the current uniform rates
and the structural alternatives. Each alternative performs well against certain evaluation criteria
and less well against others. Those tradeoffs will be important to policy makers as they make
their decisions regarding whether and how to modify the water rate structure to encourage
conservation.
The study presents illustrative numerical examples of each rate structure examined. These
examples are purely for purposes of illustration. They are indicative of the rates that would
result if a particular alternative were adopted. The manner in which these rates are calculated
does not, however, have the level of precision that would be required for actual rate setting.
Moreover, they are based on revenue requirements for an historical test year (2011-12) rather
than a future test year, as would be the case for actual rate setting.
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If the City decides to move forward with any of the alternatives, the Bureau would then use its
own data and apply its own models to calculate actual proposed rates.

1.3

Study Approach

The study includes the following components:
Review of the current uniform and prior block rate structures with regard to their efficacy in
encouraging conservation, their compliance with OWRD requirements, and their relative costs
of administration. (Chapter 2)
Assessment of the effectiveness of the current rate structure in meeting key local objectives.
This discussion addresses, among other things, the determinants of the need for conservation in
the Portland retail service area, impacts on low and fixed-income customers, and the risks of
revenue instability. (Chapter 3)
Use of water rates to promote economic development. At the request of the Portland City
Council, the study looked at the potential effectiveness of using water rates as a tool to affect
business decisions regarding sizing and relocation. (Chapter 4)
Comparison of historical demand trends in Portland to those for other water utilities. The
analysis examines both total and per-capita demand trends. (Chapter 5)
Evaluation of Portland historical retail water demand. This econometric analysis assesses
impacts of weather, economic cycles, price changes, and passive (naturally-occurring)
conservation on Portland retail demand. (Chapter 6)
Definition of rate structure alternatives. Based on data provided by PWB on customer-classspecific revenues realized in fiscal year 2011-12 and class-specific bill frequency distributions for
that year, and using the rate design model of the Water Research Foundation (WRF), illustrative
revenue-neutral rates were developed for seven rate structure alternatives. Each of these
alternatives was then evaluated in detail. (Chapter 7)
Evaluation of alternatives. A set of ten evaluation criteria was defined. Some of these were
assessed quantitatively, others qualitatively. For these latter criteria, input was provided by the
Citizen Review Committee and the Technical Committee (see below). The results for each
alternative against the different evaluation criteria were compiled, and tradeoffs among the
alternatives highlighted. (Chapter 8)

1.4

Stakeholder Participation

The commitment that the Bureau made in the WMCP to conduct this study said that it “will
involve stakeholders (the public, businesses, industrial and institutional users, and other
agencies and interest groups) within the retail service area.” Accordingly, the study relied
heavily on participation by and input from a public Citizen Review Committee (CRC), as well as a
Technical Committee (TC). The CRC members each represented key community stakeholder
groups that are concerned with water rates in Portland. The TC members were City staff from
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the Water Bureau, the Bureau of Environmental Services, and the Office of Management and
Finance, who brought key perspectives to the effort.
Each of these committees met monthly for the duration of the study and each provided
important input. As pointed out above, the members of both committees were instrumental in
evaluating the alternative rate structures against the qualitative evaluation criteria. They also
reviewed technical memoranda and raised questions and concerns that helped keep the study
on track.
The work of the CRC is described in detail in Chapter 9.
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2

Review of Current and Prior Rates

Since the 2006-07 fiscal year, the City of Portland has had a uniform volumetric retail water rate
for all customer classes, which has increased in nominal and real terms each year. Prior to that,
between 1995 and April 2006, Portland had a 3-tier increasing block rate structure.
This chapter begins with a comparison of the two rate structures, and a discussion of the
research results regarding the use of pricing to encourage water conservation. This is followed
by a primarily-qualitative discussion of how the two rate structures compare in terms of:




The degree to which they may encourage customer water conservation;
Their compliance with OAR Division 86 requirements; and
Their relative administrative costs.

2.1

Comparison of Rate Structures

Table 2-1 compares the 2011-127 and 2005-06 inside-city retail rates.
Table 2-1. Comparison of 2011-12 Uniform Rates to 2005-06 Increasing Block Rates

Year

2005-06

2011-12

Nominal
Dollars
2011-12
8
Dollars

Commodity Charges ($/ccf) a

Average
Total
Rate
($/ccf) b

Quarterly
Base
Charge c

Average
Charge

Block 1

Block 2

Block 3

$18.26

$1.75

$1.73

$1.98

$2.34

$2.18

$20.48

$1.96

$1.94

$2.22

$2.63

$2.98

$27.99

$3.09

$4.75

a. One ccf (hundred cubic feet) is equivalent to 748 gallons.
9
b. Based on assumed monthly per-account usage of 6.6 ccf in 2005-06 and 5.6 ccf in 2011-12.
c. Beginning in 2007-08, the base charge collected by PWB included both water and sewer
services. Therefore, for the sake of comparability, the 2005-06 base charge includes both water
and sewer.

7

Throughout this study, the 2011-12 fiscal year is used as the base period. It is the last fiscal year for
which all the required data was available. (The City’s fiscal year is July 1-June 30.)
8

The nominal-dollar rates are converted to 2011-12 dollars using the GDP Implicit Price Deflator.

9

While average monthly usage estimates are not available for 2005-06 and 2011-12, these figures are
respectively the 2006-07 and 2010-11 averages estimated by Hossein Parandvash in Analysis of Retail
Water Consumption by Customer Class: Report Based on Analyses of the Billing and Production Data.
January 2012.
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While the 2005-06 block rates for all customers were the same, the block sizes varied across
different classes and customers. The single-family residential (SFR) customer block sizes were as
follows:




Block 1: Up to 12 ccf per month (36 ccf per quarter)
Block 2: 12-20 ccf per month (36-60 ccf per quarter)
Block 3: Above 20 ccf per month (60 ccf per quarter)

The blocks for customers in all other classes were based on a 12-month rolling average of each
customer’s prior consumption. Specifically, the first block for the non-SFR customers included all
consumption up to 1.4 times the 12-month average, the second tier was between 1.4 and 2.0
times the average, and the third tier included all usage above 2.0 times the average.

2.2

Using Price to Encourage Water Conservation

Customer water consumption is influenced by a variety of factors, only one of which is price.
Other factors include, but are not limited to:









Codes governing water-using fixtures
Weather
Utility-sponsored conservation programs
Local ordinances
Supply restrictions due to drought or other events
Economic conditions
Changing ethics and values
Land use practices and regulations

There has been a large amount of empirical research into how water customers respond to
changes in price. The literature has addressed several potential price-related variables that
might affect consumption.

2.2.1

Price level

If the price a customer pays for any commodity increases, demand will change (typically
decrease) according to the customer’s price elasticity for that commodity. The real price
elasticity is defined as the percentage change in usage for each percent change in real price, that
is, price adjusted for inflation. For example, an elasticity of -0.2 means that each 1% increase in
real price results in a 0.2% decrease in usage. Demand is said to be elastic if the absolute value
of the price elasticity exceeds 1; if the absolute value10 of the price elasticity is less than 1, the
demand for that particular good is said to be inelastic.

10

The “absolute value” is the magnitude of the elasticity regardless of sign. That is, an elasticity of -0.5 has
an absolute value of 0.5.
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Generally speaking, most studies have concluded that water demands do, in fact, decrease in
response to real price increases. These responses vary considerably among customers and from
utility to utility, are higher in the long-term than the short-term, and vary seasonally.
Researchers have typically concluded that these impacts are small (i.e., water demand is price
inelastic).11
What is less clear, particularly with regard to more complex rate structures, is whether water
customers respond to average or marginal price, and if to average price, do they respond to the
average commodity rate (see fourth column of Table 2-1) or to the average total price, which is
simply the quotient of the customer’s total water bill (including fixed charges) and the number
of units consumed (see final column of Table 2-1). The marginal price is the variable cost paid for
the last unit consumed.
Figure 2-1 compares these average and marginal prices, expressed in constant 2011-12 dollars,
in the two periods. Average prices are based on the same per-account usage figures as Table 2-1.

11

See, for instance:

Mitchell and Hanemann (1991) Setting Urban Water Rates for Efficiency and Conservation: A Discussion
of Issues, California Urban Water Conservation Council.
Chesnutt, T.W., et al., Designing, Evaluating, and Implementing Conservation Rate Structures, A handbook
for the California Urban Water Conservation Council, Sacramento, California, July 1997
Griffin, Ronald C. (2006). Water Resource Economics: The Analysis of Scarcity, Policies, and Projects. The
MIT Press, Cambridge, MA.
Dalhuisen, J., et. al. (2003). “Price and Income Elasticities of Residential Demand: A Meta-Analysis.” Land
Economics 79 (May): 292-308
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Figure 2-1. Comparison of Real 2005-06 and 2011-12 Marginal and Average Single Family
Prices ( 2011-12 $/ccf)
$5.50
$5.00

Marginal Prices

Average Prices

$4.50
$4.00
$3.50
$3.00

Rate Blocks

$2.50
$2.00
$1.50
$1.00
$0.50
$0.00

2005-06

2011-12

2005-06 2011-12

Economic theory tells us that an informed customer will base his/her consumption decisions on
the marginal price. However, for water customers facing complex rate structures (e.g., fixed as
well as variable costs, multiple rate blocks, seasonal variation, etc.) it is not clear whether
customer price response is primarily driven by marginal or by average price (or by some other
price parameter(s)).12

2.2.2

Rate structure

Apart from the ”height” of the rates, i.e., the magnitude of the (marginal or average) price
facing a customer, does the rate structure “shape” independently influence consumption? For
instance, if a hypothetical customer faced a price (marginal or average) under a uniform rate
structure of, say, $3.00/ccf, and the rate structure was subsequently modified, but this
customer’s price remained at $3.00/ccf, would the change in “shape” of the rate structure
encourage that customer to change his/her consumption? Further, would that customer’s
response to future price increases differ under the two rate structures?
This is a difficult question to answer and there have not been many empirical studies of this
issue. The little rigorous research that has been conducted has been unable to detect a
relationship between rate structure per se and usage. A recent study by Olmstead et al. that

12

In Portland, the response is further confounded by the fact that customers receive a combined
water/sewer bill, and that sewer portion is based only on winter usage.
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specifically addressed this issue was unable to detect an independent effect of “shape”.13 One of
the co-authors of this paper has reached the following conclusion:
Many water utilities that have implemented [increasing block rates] consider them
part of their approach to water conservation; and many state agencies and other
entities recommend them as water conservation tools. But analysis indicates that
increasing-block prices, per se, have no impact on the quantity of water demanded,
controlling for price levels.14
The study concludes that, only to the degree that an increasing block rate structure increases
the “height” (i.e. the rate charged) to some customers for some units of consumption will such a
rate structure encourage conservation.

2.2.3

Combined bills

Like many other jurisdictions, Portland issues combined bills for water and sewer/stormwater
services. Arguably, the larger bill and higher effective prices that result from combining the
water and sewer charges provide customers a large incentive to conserve. The combined bill is
believed by many to have contributed to the unprecedented decreases in overall and per
customer water use in the past 20 years. However, the question that is relevant to this study is
how and whether embedding the water charges in a larger overall bill affects the signals
provided by the water rates. Once again, there is little research on this question. A recent study
by Gaudins that does explicitly test for impacts of combined bills on responsiveness to variations
in just the water price was unable to find a significant difference between the case where the
water bill was part of a combined bill and the case where water was billed separately.15

2.2.4

Billing frequency

Most Portland water customers are billed quarterly. It is often assumed that less frequent bills
result in a lesser customer price response. According to Worthington and Hoffman:
The theoretical argument is that households [that are billed more frequently] are more
aware of the impact on income of large bills and these can potentially reduce water
consumption in subsequent periods. Frequent billing also reminds consumers more
frequently of the fact that water costs. On the other hand, less frequent billing does not

13

Olmstead, Sheila M., Hanemann, W. Michael & Stavins, Robert N., 2005. "Do Consumers React to the
Shape of Supply? Water Demand under Heterogeneous Price Structures," Discussion Paper 05-29,
Resources For the Future.
14

Stavins, Robert N. “Misconceptions About Water Pricing,” Harvard University, Belfer Center for Science
and International Affairs. Posted March 14, 2009.
15

Gaudin, Sylvestre, “Effect of Price Information on Residential Water Demand,” 2006, Applied Economics,
38, pp, 383-93.
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afford the opportunity for households to quickly adjust consumption in light of these
larger bills.16
But Gaudin points out that:
Two opposite forces could be at play: on the one hand, frequent bills are a reminder
that water is not free and may create a better understanding on the part of consumers
of the price structure and the relation between consumption and cost, increasing price
elasticity; on the other hand, more frequent billing causes smaller overall bills, which
would dampen price elasticity.17
The few studies that have looked at the question have failed to find a significant relationship
between billing frequency and customer demand.18

2.2.5

Understanding of price

As reported by Klein et al.19 a 1992 Georgia survey of some 400 water customers found that
“slightly more than 60 percent were aware of what they paid on average; however, only twelve
people indicated that they knew their water rate (and eight were wrong).” This study also
reported on a 2005 survey in Florida in which “households were asked whether they knew the
marginal and averages prices they faced. Only 6 percent of those surveyed reported that they
knew the price.” Moreover, the results of this survey “suggest that (a) households facing
increasing block rate structures are less likely to know the price of water, and (b) customers who
indicated that they knew the price of water were two to five times more responsive to changes
in price and also, on average, used more water.” 20
The results seem to indicate that customers facing a more complex increasing-block rate
structure have less understanding of what they are paying, and this lower level of understanding
appears to lead to less responsiveness to price signals. While this is intuitively appealing, the fact
that the customers who were most knowledgeable about their water prices also tended to be
larger water consumers may indicate that their awareness of their rates, and their price
responsiveness, were due at least in part to their higher water bills rather than to the rate

16

Worthington, A.C., and Hoffman, M., 2006. “A State of the Art Review of Residential Water Demand
Modeling,” University of Wollongong, School of Accounting and Finance Working Paper Series No. 06/27.
17

Gaudin, 2006.

18

See, for example, Gaudin, 2006. and Stevens, T.H., Miller, J. and Willis, C., 1992. “Effect of price
structure on residential water demand”. Water Resources Bulletin 28: 681–685.
19

Klein, Bobbie; Kenney, Doug; Lowrey, Jessica; and Goemans, Chris, 2007. “Factors Influencing
Residential Water Demand: A Review of the Literature (Updated 1/12/07),” University of Colorado,
Western Water Assessment. p. 9.
20

Klein et al, pp. 10-11.
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structure.21 This multiplicity of causation illustrates the difficulty in reaching firm conclusions on
the determinants of price responsiveness.
The degree to which customers understand their water rates can also be influenced by the
content of the water bill. Gaudin22 found that price elasticity increases by 30% or more when
particular kinds of price information are presented on the bill.

2.3

Conservation Incentives of Portland Rate Structures

The foregoing research findings can be applied to assess the relative conservation incentive
provided by the current uniform and the past increasing-block rate structures in Portland.

2.3.1

Price level

Table 2-1 above shows that, for all customers, the 2011-12 uniform commodity charge ($3.09) is
higher in real-dollar terms than the 2005-06 marginal rate ($1.94-/$2.63), regardless of usage
block. It also shows that the 2011-12 average commodity charge ($3.09) and average total rate
($4.75) for an SFR customer with average monthly usage are both higher than their 2005-06
counterparts. This is not only the case for average-usage customers, but also for customers at all
usage levels, i.e., the 2011-12 average prices exceed the 2005-06 average prices for all
customers. This indicates that, regardless of the assumed magnitude of the price elasticity, and
regardless of whether usage responds to the marginal price or to one of the averages, the 201112 rates provide all customers with a greater economic conservation incentive than the 2005-06
block rates.23
It should also be noted that, for non-SFR customers, the prior rate structure’s basing of block
size on prior usage may have weakened the incentive to conserve. This is because higher
consumption resulted in larger first and second blocks, which means that more units were billed
at the lower rates.

2.3.2

Rate structure

Aside from the magnitude of the rates, the other major factor that differs between 2005-06 and
2011-12 is the rate structure. However, as discussed above, the extant research provides little
basis for concluding that this structural difference will itself affect consumption decisions
beyond the effects of the rate levels. (Note that, while there was a nominal difference in rate
structure between 2005-06 and 2011-12, the rate structures were very similar. Because of the
way the block rates were set in 2005-06, almost no customers used enough water to fall into the
higher price blocks. As a result, the rate structure in 2005-06, while nominally an increasing
block rate structure, was in effect a uniform rate structure.)

21

It could also be due to other customer characteristics such as, for instance, education levels.

22

Gaudin, 2006.

23

This is true as well for all prior block rates at least back to 2000-01.
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2.3.3

Combined bills

In both periods, water and sewer charges were combined in a single bill. The 2011-12 sanitary
sewer commodity charge for residential customers is a uniform $7.63 per ccf of average winter
usage.24 Bills also include a fixed monthly stormwater management charge.
For many, if not most customers, the sewer and stormwater charges currently comprise a much
larger portion of the combined bill than the water charges. Thus, the 2011-12 average SFR
monthly water bill is estimated to be about $24, while the sewer/stormwater bill is $57. The
water charges thus comprise about 30% of the total bill.25
The disparity between the two bill components was even larger in 2005-06.26 In that year, the
average monthly SFR water bill was between $14 and $15. The average sewer/stormwater bill
was $43. The water charges therefore comprised about 25% of the bill.
Such a large combined bill might indeed encourage water conservation. However, the question
addressed here is the degree to which the fact that the water bill is embedded in a larger
combined bill affects the extent to which the water rates influence customer consumption
decisions.
The difference in the fraction of the total bill that is due to water charges might affect the
conservation signals provided by water rates. Despite the fact that the literature suggests that
combined billing does not significantly affect those signals, we might hypothesize that the fact
that water charges in Portland are a larger portion of the total bill now than they were in 200506 might increase the attention paid by customers to the water portion of their bill and thus
enhance price signals. There is no empirical evidence to support this hypothesis. To the extent
that it has any validity, the effect is likely to be small based on the research results noted earlier.

2.3.4

Billing frequency

The research does not support any systematic impact of billing frequency on price signals. In any
event, in both periods, most water customers were billed quarterly.

2.3.5

Understanding of price

The survey results reported above may provide some indication that water customers facing
increasing-block rates generally do not clearly understand the price signals provided by those
rates and thus presumably are less responsive to those signals. To the degree that this is so, the

24

This figure includes $0.09/ccf for the Portland Harbor Superfund charge.

25

This is partly due to the fact that all of the base charge is now considered part of the water bill, which
was not the case in FY 2005-06.
26

The average SFR water bill increased by 64% between 2005-06 and 2011-12. The comparable figure for
SFR sewer/ stormwater bills is 32%. The more rapid growth of the water bill is partly explained by the
assignment in 2007-08 of the sewer customer service charge to water.
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efficacy of the current rates in encouraging conservation will be increased relative to the earlier
increasing block rates.

2.3.6

Summary

The most reasonable conclusion is that, to the extent that the demands of Portland water
customers are sensitive to price, the current rates provide a greater conservation incentive than
the prior rates. As discussed above, this is not due to the change in rate structure per se. The
overriding cause is the fact that, for all customers, real marginal and average water prices in
2011-12 are greater than those in 2005-06.

2.4

State Regulatory Requirements

As discussed above in Chapter 1, this study has been undertaken as part of the Bureau’s
compliance with the benchmark in the 2010 WMCP and in the final order approving the WMCP.
This benchmark resulted from OWRD concern regarding Bureau compliance with OAR Section
690-086-0150(6)(d), which requires either:
Adoption of rate structures, billing schedules, and other associated programs that
support and encourage water conservation; OR
Documentation showing that implementation of [such a rate structure] is neither
feasible nor appropriate for ensuring the efficient use of water and the prevention of
waste
Compliance with this requirement must be viewed in more relative than absolute terms. Some
rates provide a greater or lesser conservation incentive than others. As the foregoing discussion
shows, it is often difficult to determine whether one set of rates or another provides a superior
conservation incentive. But as concluded above, it appears likely that the current rates and
billing schedule encourage customer conservation more than the prior rates, and therefore are
in greater compliance with this requirement.

2.5

Administrative Costs

There is no data available regarding PWB’s costs to administer the earlier increasing block rates
or the current uniform rate, and there is little if any research on the relative administrative costs
associated with different water rate structures. Nevertheless, it is safe to assume that a more
complex rate structure such as an increasing block rate is at least as expensive to administer as
the Bureau’s current uniform rate, and would likely be more expensive. This is even more true
where, as was the case in Portland, the block sizes for some customers were based on their
individual usage histories.
Functions for which administrative costs for an increasing block rate may be higher include:


Rate setting. Designing increasing block rates that address multiple financial objectives,
are seen as equitable, and are sensitive to local concerns is likely to incur higher costs
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for both labor and non-labor analytical resources, in part to adequately track and
analyze the necessary cost and usage data.


Billing. The costs of developing systems that reliably produce accurate and informative
bills in a timely fashion are likely to be higher for more complex, more-individualized
rate structures. It is also possible that the ongoing production and transmission of the
bills themselves will be more costly. 27



Customer and stakeholder support. According to PWB Customer Service staff,
implementing a block rate structure is likely to be more costly mainly due to a likely
increase in customer service calls asking for explanations of the rates. It is difficult to
know in advance how much the call volume will increase. Moreover, since the call
center responds to calls regarding both water and sewer rates, it will be difficult to
determine how much of an increase in call volume, and therefore in cost, can be
attributed to a change in water rate structure.

2.6

27

Key Conclusions



The relative magnitudes of the marginal and average prices seen by customers in 200506 and 2011-12 likely result in the current uniform rates providing a greater
conservation incentive than the previous increasing-block rates.



There is little evidence that the difference in rate structure itself materially affects the
conservation incentive. (In any case, as noted above, the rate structures in 2005-06 and
2011-12 did not differ appreciably.)



The fact that the water charges are currently a somewhat larger portion of the
combined bill than in 2005-06 may slightly enhance the price signals transmitted to
customers. This effect, if it exists at all, is likely to be small.



To the extent that an increasing-block structure results in a lesser understanding by
customers of their water rates, the conservation incentive of the current uniform rates
may be enhanced relative to the earlier increasing block rates. This effect is also likely to
be small.



Both the 2005-06 and 2011-12 rate structures comply with OAR 690-086-0150(4)(d)
regarding volumetric rates. The current rates appear to do a better job than the former
rates at complying with OAR 690-086-0150(6)(d) regarding rates that support and
encourage water conservation, but this has nothing to do with rate structure and is
attributable to the fact that the current rates are higher in real terms for all customers
than the former rates.



While comparative cost data is unavailable, it is at least plausible that the current
uniform rate is less costly to administer than the prior increasing block rate.

Note that any change in the billing system must be approved by the Office of Management and Finance.
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3

Effectiveness of Current Rate Structure in Meeting
Local Objectives and Needs

This chapter presents an evaluation of the degree to which the current Portland Water Bureau
(PWB) retail rate structure meets important local objectives and needs. A key question
addressed by this study is the extent to which alternative rate structures might provide a greater
conservation incentive than the existing structure. One of the determinants (but not necessarily
the only determinant) of the need for additional conservation is the degree to which future
demands are projected to outstrip available supplies. This evaluation thus begins with a
comparison of projected future water demands and supplies.
In addition, the analysis examines the current rate structure in terms of:


Its anticipated economic costs and benefits;



Impacts on low and fixed-income customers;



Provision of appropriate economic signals to customers; and



Risks of revenue instability.

3.1

Comparison of Projected Demands and Supplies

3.1.1

Available Supplies

The Water Bureau has two significant municipal water supplies which can be utilized either
singly or in conjunction with each other:


The primary source of water is the Bull Run watershed. This surface water system is
utilized year round, and relies on both storage within the reservoirs (9.9 BG) and the
inflow of the Bull Run River during the peak season drawdown period. The Bureau has
evaluated the historical record to provide a low estimate (5th percentile or below) of the
average capacity over the drawdown period. In 1987, (the longest peak season period in
the Bureau’s 70 year record), drawdown started on June 10 and ended on November 12,
for a duration of 155 days. During that time, the total volume of inflow to the reservoirs
was 10.3 BG. Adding 9.9 BG from the reservoir storage at the beginning of drawdown
yields a total volume of 20.2 BG, or an average of 130 MGD of available capacity over
the 155 day drawdown period.



The Bureau also has groundwater supplies which consist of:
o The Columbia South Shore Well Field (CSSWF), which, according to the Water
Management and Conservation Plan, has a capacity in of 82.8 MGD; and
o The developed Powell Valley Well System with a capacity of 7.36 MGD.
Currently the City only utilizes the CSSWF and has not yet connected the Powell
Valley wells into the primary transmission/distribution system. In addition, the
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Oregon WRD approved access to 54 MGD of additional CSSWF groundwater in
extended permit status but not yet developed as part of the final order on the
WMCP. The groundwater supplies are currently used for summer supply
augmentation and emergencies.
Thus, a low-end estimate of the supply available from the Bureau’s surface water and
groundwater sources is approximately 220 mgd.

3.1.2

Customer Demands

The Bureau’s 2010 Water Management and Conservation Plan forecasts peak-season demands
to 2030 for both normal weather and for the 1967 weather year.28 Table 3-1 shows the higher
forecast, based on 1967 weather, at 5-year intervals. (Note that the peak season is defined as
the months of June-September.)
Table 3-1. Peak-Season Demand Forecast Assuming 1967 Weather
Year

Average Peak-Season
Daily Demand (mgd)

2010
2015
2020
2025
2030

160.1
168.1
175.7
182.5
188.8

Even the 2030 peak-season demand forecast is well below the 220 mgd peak-season supply
availability. Thus, additional water conservation is not needed to help balance future water
supply and demand. The forecasts indicate that, for the foreseeable future, there will be
sufficient available water supply.29

3.2

Rate Structure Economic Costs and Benefits

Section 2.5 above concludes that “it is safe to assume that a more complex rate structure such
as an increasing block rate is at least as expensive to administer as the Bureau’s current uniform
rate, and would likely be more expensive.” To the degree that there is any variation at all in the
costs to administer different rate structures, it is likely that the current uniform structure would
be among the least costly.
The question therefore is whether the current structure or a more complex and presumably
administratively more expensive structure that is intended to provide additional conservation
incentive is economically more viable for PWB. While it is impossible to provide a quantitative
answer to this question, the following observations are relevant:

28

1967 weather results in the highest per-capita demands during the peak season.

29

This does not indicate that water conservation may not be desirable for other reasons.
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As discussed above, there is little evidence in the literature that structural rate changes
result in significant water use reductions. It should be noted that the studies cited focus
on the impact of increasing block rates. It is possible that another rate structure could
yield more significant demand reductions.30



The Bureau’s cost avoided per unit of water savings (the marginal supply cost) is likely to
be small. Given the long-term sufficiency of the water supply discussed above, there are
no capital costs avoided due to demand reductions. The only costs avoided are the
variable operating costs. These are estimated to be approximately $41 per million
gallons for water provided from the Bull Run system, which serves the vast majority of
demand, and $465/mg for groundwater.31



The economic benefits to PWB and its ratepayers of an alternative rate structure can
therefore expected to be small. This small benefit may or may not exceed the
incremental administrative costs of this new rate structure. Even if the benefits do
exceed the costs, the net benefit is likely to be small.

Thus, the economic costs and benefits of the current rate structure and of any rate structure
alternative are not likely to differ significantly.

3.3

Impacts on Low and Fixed Income Customers

The impacts of the current rate structure on PWB’s low and fixed income customers are
mitigated by the Bureau’s discount program for low-income customers. The following discussion
will first address the rate structure itself and then will address the discount program for lowincome customers. In this and other portions of this study, the Bureau identified six water
utilities to which Portland is compared, including:







Seattle, WA
Tacoma, WA
Denver, CO
Mesa, AZ
Tucson, AZ
San Francisco, CA

3.3.1

Rate Structure

There are two indicators that are often used to assess how a particular water utility rate
structure affects low and fixed-income customers:

30

For example, account-specific budget-based rates have been used more in recent years. Anecdotal
evidence points to the possibility of more significant water savings. Of course, the costs to implement and
administer such a structure are much higher than other rate designs.
31

Personal communication from Cecelia Huynh, Finance Director, Portland Water Bureau.
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the volumetric rate charged for uses that are deemed essential.
the magnitude of fixed vs. variable charges.

Table 3-2 compares Portland’s current volumetric rate to the rate charged to residential
customers by our comparison utilities. Five of the six comparison utilities have increasing block
rates. In those cases, the rate for the first tier is shown. Portland’s volumetric rate is thirdhighest among the 7 utilities, and significantly exceeds the average. It is one of the two utilities
surveyed that do not have an increasing-block structure. Such a rate structure allows a utility to
charge a lower volumetric rate for more essential less-discretionary uses.32
Table 3-2. Minimum Volumetric Rate Charged to Residential Customers
Utility

Minimum Volumetric Rate
($/ccf)

Portland
$3.09
a, b
Seattle
$4.34
a, c
Tacoma
$1.37
a
Denver
$1.90
Mesa
$3.00
a
Tucson
$1.69
a
San Francisco
$3.90
Average
$2.79
a. First tier of increasing-block structure.
b. $4.04 uniform rate in winter.
c. $1.37 uniform rate in winter.

Table 3-3 compares the percentage of single-family revenues collected through the fixed
charge.33 In general, higher fixed charges are more onerous to low- and fixed-income customers.
Portland ranks fourth among the seven utilities. Its percentage of total single-family revenues
that are collected through the fixed charge is slightly above the average of the seven utilities.
Table 3-3. Fixed Revenue as Percentage of Total Revenue for Single-Family Customers
Utility
Portland
Seattle
Tacoma
Denver
Mesa
Tucson
San Francisco
Average

Single-Family Fixed
Revenue as % of Total
37%
38%
58%
16%
45%
24%
23%
34%

32

Of course, the degree to which the lower charges for these uses benefit low-income customers depend
on the details of the rate structure.
33

For each utility, these figures are for the most recent fiscal year for which data is available. These
percentages are likely to vary from year to year due to differences in weather and economic conditions.
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3.3.2

Low-Income (LINC) Assistance Program

The Bureau’s low-income discount is available to single family residential customers with
incomes below 50% of the statewide median income. As of June 30, 2012, there were 9,350
households receiving the discount. In FY 2011-12, each of these customers receives a fixed
quarterly discount of $37.15 on its water bill and $78.77 on its sewer bill for a total quarterly
discount of $115.92 (just under $39 per month).
It is instructive to compare Portland’s low-income assistance program to those of our
comparison utilities. Table 3-4 compares key parameters of those programs.34 (Two of the six
comparison utilities do not have such a program.) The program of one (Tacoma) only applies to
low-income customers who are elderly or disabled. Portland’s and Seattle’s programs define
their income threshold as a percentage of statewide median income. The definitions of the
other three programs’ thresholds are based on the federal poverty guidelines. For comparison
purposes, all thresholds are expressed as a percent of statewide median income.
Table 3-4. Comparison of Utility Low-Income Assistance Programs
Income Threshold
Utility

Stated
Criterion
b
50% Med
b
70% Med
c
150% Pov

Percent Bill

Percent of State
Discount
Median Income
d
Portland
50%
41%
Seattle
70%
50%
a
Tacoma
42%
30%
Denver
N/A
Mesa
N/A
c
Tucson
100% Pov
33%
30%
c
San Francisco
200% Pov
59%
15%
Average
-51%
33%
a. Tacoma program applies only to low-income elderly or disabled.
b. Income criterion expressed as percentage of state median income.
c. Income criterion expressed as percentage of federal poverty guidelines.
d. Portland percent discount based on current fixed quarterly discount of $37.15 and
74 ccf average annual usage of participating customers.

Portland’s income threshold ranks third of the five programs and is also close to the average
across the five programs. The size of the Portland discount ranks second and is significantly
above the average of the other programs.

3.4

Provision of Appropriate Economic Signals

Economic theory tells us that customers receive the “appropriate” economic signal if the charge
for each increment of a commodity equals its marginal cost. If the incremental charge exceeds

34

The table reflects discounts only on water bills. Discounts for sewer and other utilities are excluded.
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the marginal cost, the result will be that customers will consume less than the economically
efficient quantity. Conversely, if the incremental charge is less than the marginal cost, excess
consumption will occur.
As is typically the case for water utilities, the vast majority of the Bureau’s costs are fixed. Rates
must be set to collect the revenue requirements associated with those fixed costs, as well as the
Bureau’s variable costs. The 2011-12 commodity charge for all customers was $3.09 per ccf, or
in excess of $4,000 per million gallons. As discussed above, the marginal supply cost, even from
the most expensive source, is less than $500 per million gallons.
The foregoing only considers the costs incurred by the Water Bureau. There could also be other
(e.g., environmental) costs imposed by water usage. Some would argue that such “external”
costs should also be considered in setting prices to provide the societally-efficient economic
signal. These external costs are much more difficult to estimate, but given the gap between the
Bureau’s marginal costs and the variable rate, it is highly unlikely that the total (internal and
external) marginal cost will approach $4,000/mg.
(Note that the marginal cost also does not include the costs associated with the environmental
compliance programs, safe drinking water regulations and other regulatory requirements that
the PWB has to fulfill in order to able to provide water since those costs are fixed, i.e. they do
not vary with the amount of water produced and sold each year.)
As pointed out above, despite the fact that economic theory tells us that an informed customer
will base his/her consumption decisions on the marginal price, it is not clear whether water
customer price response is primarily driven by marginal or by average price. In Portland, the
average price currently facing a residential customer is even higher than the marginal price.35
In summary, it can be argued that the current rate structure is not transmitting the proper
economic signal to customers; rather, it is encouraging customers to consume at a level that is
below that which is economically efficient. This is largely due to a combination of high fixed
costs, low production costs, and projected demands that are significantly less than current
supplies.

3.5

Risks of Revenue Instability

As stated above, rates are typically set to recover utility fixed and variable costs. The rates are
usually based on a forecast of test year demands and are set to recover utility revenue
requirements if actual demands equal the forecast. Of course, water demands are inherently
uncertain. Actual demands can vary substantially from forecasts.
The degree to which demand variability translates into revenue uncertainty defines the
“revenue instability” of a rate structure. As an extreme case, revenues under a rate structure
under which each customer pays only a fixed charge regardless of how much water is consumed
would be extremely stable. On the other hand, a rate structure which generates all of its

35

The average price also reflects the quarterly fixed charge.
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revenues based on consumption and in which many customers pay a high marginal charge
would be unstable.
Generally speaking, a higher fixed charge means that a smaller fraction of revenue requirements
is collected through variable charges, which in turn means that the average variable charge is
lower. In a uniform rate structure such as that currently in use in Portland, this average variable
charge is in fact the charge for each unit consumed. With this structure, it can therefore be
stated unambiguously that more revenue collected through the fixed charge results in more
stable revenues which are less subject to variations in demand.
Thus, a useful summary measure of revenue stability is the overall percentage of total water
revenue that is collected through the fixed charge. All else being equal, a higher fraction of
revenue collected through fixed charges implies more stable revenue. Table 3-5 compares this
measure in Portland to the six comparison utilities.36
Table 3-5. Total Retail Fixed Revenue as Percentage of Total Revenue
Utility

Total Retail Fixed
Revenue as % of Total

Portland
26%
a
Seattle
24%
a
Tacoma
53%
a
Denver
10%
Mesa
45%
a
Tucson
19%
a
San Francisco
14%
Average
25%
a. Utility has an Increasing-block rate structure for at least a portion of the
year.

In recent years, water utilities across the country, including Portland, have faced unexpectedlysharp declines in sales. This has made revenues less predictable and more unstable. The desire
to stabilize revenues has therefore become a more prominent concern which, of course, needs
to be balanced against other objectives. It is possible, for example, that the high fixed revenue
percentages in Tacoma and Mesa were instituted specifically to stabilize revenues.37 Likewise, it
is possible that other utilities are considering such a move for that reason.

Note that these figures differ from those in Table 3-3 in that here we are interested in the fixed vs.
variable revenue breakdown across all classes. In Table 4, the focus is on residential customers. Recall also
that Portland’s combined water/sewer bill contains a single fixed charge. Arguably, if the fixed charge
were split between separate water and sewer bills, the water portion would be a smaller fraction of total
water revenue.
36

37

In fact, Tacoma has adopted a policy that states: For revenue stability purposes, customer charges may
be designed to recover up to 60 percent of revenue requirements for customer classes with strong
seasonal consumption patterns.
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Portland’s percentage of total revenues that are collected through the fixed charges is the third
highest of the seven utilities and is right at the seven-utility average. So by this measure, the
revenue stability characteristics of Portland’s rate structure seem to be in line with the other
utilities.
However, Portland is one of only two of our sample that does not have an increasing-block rate
structure. For utilities with increasing blocks, the water consumed in the higher blocks is likely to
be of a more discretionary nature than usage in the lower blocks. Thus, depending on how many
customers are consuming in those block(s), and the degree that the rates in these blocks exceed
the average variable charge, such a rate design will tend to increase revenue instability relative
to a uniform rate design. This tends to increase the degree to which Portland’s rate structure
promotes revenue stability, relative to the comparison utilities.38

3.6

Key Conclusions

This chapter has assessed the degree to which the current rate structure meets key local needs.
The key conclusions are as follows:


For the foreseeable future, available water supply is more than sufficient to serve
projected retail and wholesale demands. While, for some water utilities, conservation is
needed as a component of a resource strategy to balance future demands and supplies,
that is not the case in Portland.



A corollary of the sufficiency of future supplies is that the economic benefit of
conservation to the Bureau and its ratepayers is small. Thus, the economic benefit of
any alternative rate structure that may encourage conservation is small and these
benefits may or may not exceed the incremental administrative costs of this new rate
structure. Even if the benefits do exceed the costs, the net benefit is likely to be small.



One measure of the burden that water charges place on low- or fixed-income residential
customers is the commodity charge for the first (less discretionary) units of usage. When
Portland’s current commodity charge is compared to the minimum volumetric rate of
our comparison utilities, it is third highest and exceeds the average. It is one of two of
the seven utilities that do not have an increasing block rate, which gives it less flexibility
to charge less for non-discretionary uses.



Another measure of the burden on low- and fixed-income customers is the fraction of
single-family revenue that comes from fixed charges. On this measure, Portland is about
average.



Like most of our other comparison utilities, Portland has a discount program to assist
low-income customers. Both the income criteria and the magnitude of the discount of

38

It should be noted that the structure of the variable rates and the size of the fixed charge are not the
only tools available to enhance revenue stability.
June 2013

Page | 22

Portland’s program are in line with our comparison utilities. As a percentage of average
bill, Portland’s discount exceeds all but one of our comparison utilities.


Both the marginal and average prices of the current Portland rate structure exceed the
marginal cost of supply. It can therefore be argued that the current rate structure is not
transmitting the proper economic signal to customers; rather, it is encouraging
customers to consume at a level that is below that which is economically efficient.



An important concern for Portland as well as for other water utilities is revenue stability.
A key indicator of revenue stability is the fraction of total revenue coming from fixed
charges. For its retail customers, about one-fourth of Portland’s revenue is fixed. This is
about equal to the average across our seven utilities. Portland’s uniform rate structure,
in contrast to the increasing block structures of most of the comparison utilities, does
not have customers with higher marginal rates. This likely increases the stability of
Portland’s revenues relative to the comparison utilities.

June 2013

Page | 23

4

The Use of Water Rates to Promote Economic
Development

The Portland City Council requested that this study address the question of using water rates to
promote economic development among large commercial/industrial customers. As part of that
assessment, it is important to examine the relative importance of expenditures for water and
sewer service as a component of overall production expenditures.
While nearly all commercial and industrial businesses incur costs for water and sewer services,
they are not often a major focus for cost control. Concern generally focuses on reliability and
quality of service rather than cost. Unreliable or poor quality water and sewer service can be
hugely disruptive to production processes and may necessitate added investment to build in
service redundancy or even be a cause for relocation.
This chapter provides estimates of water and sewer cost as a share of total production cost for
industries represented by some of PWB’s largest commercial, industrial, and institutional (CII)
customers. The estimates are from 2010 IMPLAN input-output data for Multnomah County,
Oregon.
IMPLAN is an input-output (I-O) modeling system developed and maintained by the Minnesota
IMPLAN Group (MIG). It is widely used by public and private entities to conduct regional
economic impact analysis. IMPLAN I-O models use regional data sets prepared by MIG. An
IMPLAN data set consists of the following elements:



Industry Make and Use Tables
Regional Data on
o Imports and Exports
o Industry Output
o Employment
o Value Added (i.e., payments to land, labor, and capital)
o Final Demands

Industry Make and Use tables show the commodity outputs made by each industry in the model
and the commodity inputs used by each industry to produce these outputs. The use table
essentially provides the list of ingredients – such as water and sewer utility services — that go
into the production process. In IMPLAN, an industry may draw on up to 440 separate
commodity inputs. The basic data used by MIG to develop regional production functions come
from the national I-O accounts maintained by U.S. Bureau of Economic Analysis (BEA). The
national I-O accounts are updated by BEA every five years. The last major update was completed
in 2007.
PWB provided a list of large CII customers. Data was compiled on the 13 sectors that include
these customers. Table 4-1 shows the customers and the sectors to which the customers were
assigned.
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Table 4-1. Large CII Customers and Associated IMPLAN Sectors
Sectors

PWB Customers

Heavy Manufacturing
Semiconductor and related device manufacturing
Aircraft parts manufacturing
Ship building and repairing

Siltronic Corporation
Precision Castparts Corporation
Vigor Industrial, LLC

Food Processing
Fluid milk and butter manufacturing
Ice cream and frozen dessert manufacturing
Frozen food manufacturing
Fats and oils refining and blending
Seasoning and dressing manufacturing
Beverages & Ice
Soft drink and ice manufacturing
Coffee and tea manufacturing
Breweries

Accommodation Services
Hotels and motels

Health Care
Hospitals

Darigold, Inc
Sunshine Dairy Foods, Inc
Ajinomoto Frozen Foods USA, Inc
Ventura Foods, LLC

Koldkist Beverage Ice
Portland Bottling Company
Coca Cola USA
DS Waters of America
Portland Bottling Company
Pyramid Breweries
Widmer Brewing Company

Doubletree Hotel
Benson Hotel
Sheraton Portland Airport

Emanuel Hospital
Providence Medical Center
U.S. Vets Hospital Center
Portland Hospital Service Corporation
Good Samaritan Hospital
Legacy Health System

Table 4-2 summarizes the results. More detailed sector-specific results are included in Appendix
1. For each sector, the table shows the percentage of total production costs that water and
sewer costs comprise in Multnomah County.

June 2013

Page | 25

Table 4-2. Water and Sewer Service as Fraction of Sector-Specific Production Costs
Sector

Water & Sewer as
% of Purchased
Commodities

Water & Sewer Rank
Among All
Purchased
Commodities

Semiconductors mfg

0.076%

99 out of 166

Aircraft parts mfg

0.069%

85 out of 139

Ship building and repairing

0.106%

82 out of 153

Fluid milk and butter mfg

0.147%

50 out of 136

Ice cream/frozen dessert mfg

0.110%

68 out of 117

Frozen food mfg

0.142%

55 out of 127

Fats/oils refining/ blending mfg

0.088%

43 out of 102

Seasoning and dressing mfg

0.218%

59 out of 109

Soft drink and ice mfg

0.086%

64 out of 130

Coffee and tea mfg

0.075%

57 out of 81

Breweries

0.104%

55 out of 119

Hotels and motels

1.048%

24 out of 249

Hospitals

0.288%

50 out of 249

th
th

nd
th
th
th

rd
th
th

th

th
th
th

It is important to emphasize that these results are not based on actual cost or production data
for individual PWB customers, but rather represent regionalized estimates for industry
groupings as compiled by MIG. Thus, they should only be considered as indicative of the
importance of water and sewer services relative to total production cost for these customers.

4.1

Key Conclusions

Based on the above data, the following conclusions are drawn:


Water and sewer services are not a major production expense for the sectors examined.
With the exception of the hotel sector, expenditures on water and sewer services
constitute well under one-half percent of total expenditures on purchased commodities.



Costs for water and sewer services are unlikely to be major determinants of overall
production cost or profitability for the sectors examined. They are therefore not likely to
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have important impacts on strategic decisions relating to investment, expansion,
relocation, or the like.


The expenditure percentages for specific CII customers will, of course, vary from the
IMPLAN reported county sector averages. This can be due to normal variation across
customers and over time and/or to differences in how the figures are calculated. Thus,
for example, the percentage of commodity costs represented by water/sewer
expenditures, as reported by one of the brewers listed, is higher than that contained in
the IMPLAN data set for Multnomah County and, while still low, is considered by the
owners to be a significant expense and one that, as it rises, reduces the ability to hire
new employees and affects profits and decision making.
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5

Comparisons of Historical Water Demand Trends

This Chapter compares trends in water use for the period 2006–2011 in PWB’s retail service
area with trends in our six comparison water utilities. Table 5-1 lists the retail water utilities
included in this analysis and their service area population, water sales, per capita water use, and
average rainfall. Figure 5-1 shows the location and population of each utility relative to PWB.
Table 5-1. List of Utilities Included in Water Use Trends Analysis
Population1

Retail Demand2

Per Capita Use3

Normal Precip4

Portland

564,600

20,400

99

36.8

Tacoma

312,599

16,750

147

38.2

Seattle

1,438,243

43,216

82

38.2

804,989

26,426

90

20.0

1,125,000

66,683

162

15.5

Mesa

440,248

26,593

165

8.3

Tucson

741,798

36,058

133

11.4

Utility

San Francisco
Denver

Notes:
1. Service area population in 2010.
2. FY 09-10 annual retail demand in million gallons.
3. FY 09-10 per capita use in gallons per person per day.
4. Long-term average annual precipitation in inches.
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Figure 5-1. Selected Utilities for Water Use Trends Analysis
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5.1

Employment and Weather Trends

All of the service areas included in the sample went through similar contractions in employment
over the period of analysis, as shown in Figure 5-2. In January 2007, prior to the start of the
financial crisis and recession, unemployment averaged about 4.6% for the sample.
Unemployment in Portland was slightly above this average but not significantly so. By January,
2012, average unemployment for the sample had risen to 8.4%. In Portland, it stood at 8.1%.
Unemployment peaked between January and March 2010 for service areas other than Portland,
reaching about 10.5% on average. Portland’s unemployment rate peaked at 11.2% in June 2009,
about seven or eight months earlier than the other areas. At present, Tacoma and Tucson have
the highest rates of unemployment while Seattle and Mesa have the lowest. Portland’s
unemployment rate is very close to the average for the seven areas. Overall, however, the
pattern of unemployment is very similar across the sample, indicating similar disruptions in
economic activity over the period of analysis. On average, the January 2012 unemployment is
about twice the level it was at the beginning of the analysis period.
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Figure 5-2. Unemployment Rates by City
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Figure 5-3 shows the annual deviation from each agency’s long-term normal precipitation, while
Figure 5-4 shows the average deviation of the five-year period from this long-term normal
precipitation.39 As seen in Figure 5-3, the first half of the period was dry relative to the longterm normal while the second half was wet. For the seven cities as a whole, precipitation in
2007-2009 was 14% below the long-term normal. Tucson and San Francisco experienced the
largest negative deviations from long-term normal precipitation in these years, followed by
Portland and Denver. For most of the sample, this dry period was followed by wet to very wet
conditions, with 2010 being the wettest year in the period. Across the whole sample, 2010
precipitation was 18% above the long-term normal. For Seattle, Tacoma, Portland, and San
Francisco, however, it was more than 20% above normal, and for Mesa it was more than 60%
above normal. Importantly, the spring and summer in 2010 were unusually cool and wet, which

39

Precipitation data are from National Weather Service weather stations located within each city. Longterm normal precipitation is the average annual precipitation over an historical period of record. This
period of record includes at least 60 years of precipitation data for each agency.
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may have reduced outdoor water demands. An analysis of weather effects during this period for
five water utilities located throughout California, for example, found that the unusually wet and
cool conditions in 2010 contributed to a reduction in annual retail demands of between 2 to 5
percent.40
Figure 5-3. Annual Deviation from Long-Term Normal Precipitation for 2007-11
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40

A&N Technical Services (2012). “Actual Water Demand Versus Demand Normalized for Weather and
Employment.” Prepared for California Water Services Company.
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Figure 5-4. 5-Year Average Deviation from Long-Term Normal Precipitation for Period 2007-11
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5.2

Trends in Retail Water Demands

Table 5-2 and Figure 5-5 summarize changes in retail water demands since 2006 for the sample
of service areas.41 As seen in Figure 5-5, water sales have trended downward since 2006 across
the board. On average, water sales in 2011 were 9% below their level in 2006. With the
exception of Mesa, the sales decline is remarkably consistent across all seven service areas. The
following points are noted:


There is little question that economic recession has been a significant factor in the decline in
water sales42, though the importance of the recession relative to other factors such as
transitory weather effects and longer-term trends in water appliance efficiency and
customer behavior remains an important topic of inquiry. Unemployment is a common
proxy for the overall level and robustness of economic activity in a region, and as discussed
earlier, all of the cities included in this analysis have experienced sharp increases in

41

The table and figure each shows a constructed index of water sales, where 2006 has been set to 100.
Index values for other years show each year’s water sales as a percentage of 2006. For example, an index
value of 95 in 2009 indicates that water sales were 95% of their 2006 value. The table and figure do not
show the actual level of water sales, only the corresponding index value.
42

For example, PWB has seen a significant decline in commercial and industrial water sales over this
period.
June 2013

Page | 32

unemployment over this period. The nature of this recession may also be expected to
impact water sales more than past recessions would suggest. Unlike other recent economic
downturns, this recession was driven by a very sharp decline in residential construction.
While account growth data were not collected as part of this analysis, it is likely the case
that residential account growth slowed or reversed for the sample service areas over this
period. Additionally, the ensuing home foreclosure crisis has greatly expanded the inventory
of unoccupied single family homes in many parts of the western United States. Another
consequence of the housing crisis has been a relative shift in the share of population
residing in multi-family housing units, which typically have lower per capita water use.


It is also likely that weather has been a factor in the sales decline over this period. Between
2007 and 2009 drier than average conditions pushed many water utilities to call for
voluntary or mandatory water use restrictions and to increase public information campaigns
to use water efficiently and to curb waste. While drier than average conditions can boost
demands for outdoor irrigation, many of the sampled water utilities were promoting
conservation and discouraging outdoor water uses during this period as part of broader
drought management strategies. 43 In 2010, under a strong La Nina weather pattern,
conditions switched from dry to unusually wet throughout much of the west. In Portland,
precipitation was 25% above the long-term normal. In Mesa it was 62% above normal. The
irrigation season in 2010 was also cooler and wetter than typical, which may have
contributed to a lower than average outdoor water demand.



Declining water sales over the past half-decade are not unique to Portland. Portland’s trend
in water sales is similar in direction and magnitude to the other water utilities analyzed.
Moreover, this phenomenon has not been limited to the western United States. In recent
years, water sales have been declining throughout the United States.

43

For example, San Francisco put in place water use restrictions in 2008 and 2009 while Tucson declared a
Stage 1 Drought Response. San Francisco lifted its restrictions in 2010. Tucson’s drought declaration is still
in place.
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Table 5-2. Index of Retail Water Demands (where 2006 = 100)44
Year

Portland

Tacoma

Seattle

San Fran.

Denver

Mesa

Tucson

7-City
Average

2006

100

100

100

100

100

100

100

100

2007

101

95

96

97

94

100

101

98

2008

99

95

96

97

96

93

97

96

2009

98

95

99

94

83

95

98

95

2010

97

90

90

91

93

88

92

92

2011

91

89

Data Not
Available

90

91

95

91

91

The index of retail water demands shows the relative change in sales since 2006. For example, Portland’s water
sales in 2011 were 91% of their level in 2006; hence its 2011 index value is 91.

Figure 5-5. Index of Retail Water Demands (where 2006 = 100)
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Note that each utility may define its reference year differently, e.g., calendar year or fiscal year.
Moreover, fiscal years for different utilities may have different start and end points.
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5.3

Per Capita Water Use Trends

Changes in per capita water use since 2006 for the sample of service areas are summarized in
Table 5-3, Table 5-4, and Figure 5-6 and Figure 5-7.45 Across the seven-city sample per capita
water use in 2011 was on average 10% below its 2006 level; excluding Mesa, it has decreased by
13% on average. With the exception of Mesa, per capita water use has steadily declined in each
service area and the trend is remarkably consistent across the sample.46 Per capita water use in
Portland has decreased 14% since 2006. The following points are noted:


In addition to transitory factors noted above, such as the economic cycle and weather,
long-term trends in appliance efficiency – driven largely by adoption of state and
national level plumbing and energy efficiency standards – have resulted in small but
steady reductions in per capita water use. ULF toilets, which are now commonplace, use
about half the water used by toilets manufactured 20 years ago. High efficiency toilets
now coming onto the market are even more efficient, using approximately 30% of the
amount of water used by toilets manufactured prior to 1992. Similar efficiency gains
have been realized for urinals, clothes washers, and dishwashers. For example, twenty
years ago the typical new clothes washer used 10 to 15 gallons of water per cycle per
cubic foot of capacity. Today, a typical efficient front-loading washer uses between 4
and 6 gallons per cycle per cubic foot of capacity. These and other efficiency
improvements have been helping to steadily reduce indoor residential per capita water
use.



For many water utilities, this “naturally-occurring” conservation due to replacement of
the stock of appliances and plumbing fixtures cannot entirely explain the long-term
downward trend in per-capita consumption. Some may be explained by utility-specific
conservation programming. But there appears to be an additional downward trend in
demand beyond all of these factors. Researchers and policy makers are engaged in an
ongoing effort to better understand the causes of this phenomenon and predict its
longevity.

45

Per-capita usage is computed by dividing total usage across all customers by total population. Table 4
and Figure 7 show a constructed index of per capita water use, where 2006 has been set to 100. Index
values for other years show the percentage change in per capita water use relative to 2006. For example,
an index value of 95 in 2009 indicates that per capita water use is 95% of its 2006 value. Importantly, the
table and figure do not show actual per capita water use, only the corresponding index value. Actual per
capita use is shown in Table 3 and Figure 6.
46

The increase in Mesa’s per capita water use in 2011 may be partly due to the 2011 population estimate.
The population estimates for 2006-2009 were taken from annual American Community Survey data while
the 2010 estimate is from the 2010 Census. The Census has not yet released American Community Survey
data for 2011. Therefore the 2011 estimate is from an older Census projection developed prior to the
2010 Census.
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Table 5-3. Per Capita Water Use (gallons per person per day)
Year

Portland

Tacoma

Seattle

San Fran.

Denver

Mesa

Tucson

2006

107

168

96

102

184

168

150

2007

108

158

91

98

170

173

150

2008

104

157

89

96

173

158

143

2009

102

156

91

94

146

168

144

2010

99

147

82

90

162

165

133

2011

92

146

Data Not
Available

89

158

176

130

Table 5-4. Index of Per Capita Water Use (where 2006 = 100)
Year

Portland

Tacoma

Seattle

San
Fran.

Denver

Mesa

Tucson

7-City
Average

2006

100

100

100

100

100

100

100

100

2007

100

94

95

96

92

103

100

97

2008

97

93

93

95

94

94

95

95

2009

95

93

95

92

79

100

96

93

2010

92

87

86

88

88

98

89

90

2011

86

87

Data Not
Available

87

86

104

87

90

The index of per capita water use shows the relative change in use since 2006. For example, Portland’s
per capita water use in 2011 was 86% of its level in 2006; hence its 2011 index value is 86.
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Figure 5-6. Per Capita Water Use (gallons per person per day)
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Figure 5-7. Index of Per Capita Water Use (2006 = 100)
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Key Conclusions



From 2006 through 2011, Portland’s water sales declined by approximately 9%. Per
capita water use declined by an even greater amount. By 2011, per capita water use in
Portland was 14% below its level in 2006.



Other utilities in the western United States have experienced similar declines in water
sales and per capita use. Portland’s experience is not unique. Water sales declined on
average by the same amount as Portland’s for the six comparison service areas
examined for this study. The decline in per capita water use was also essentially the
same as Portland’s for five of the six comparison service areas. Only Mesa Arizona
showed any growth in per capita water use over the period.



All of the service areas in this study experienced significant economic dislocation over
the period of analysis. Unemployment at the end of the period was roughly double its
level at the start. Additionally, the home foreclosure crisis has greatly expanded the
inventory of unoccupied single family homes in many parts of the western United States
and the sharp slowdown in residential construction likely has slowed account growth.
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Weather may also have been a factor in the decline over this period. While the first part
of the period was dry and the second part wet, both situations may have temporarily
suppressed outdoor water demands. From 2007 through 2009 much of the western
United States was in drought and many water utilities were promoting water
conservation and discouraging outdoor water uses. By contrast, 2010 was extremely
wet and the irrigation season was cooler and wetter than normal. While many utilities
lifted their water use restrictions in 2010, the wet and cool weather may have further
temporarily suppressed outdoor demand for water. It is possible that part of the recent
decline in sales is due to the somewhat unusual combination of weather over the period
of study. To the degree that this is the case, and to the degree that future weather
patterns will tend to revert to past norms, some portion of the observed downward
trends in demand may therefore be temporary.



Water use efficiency improvements – especially with respect to the efficiency of
residential indoor water uses – driven by state and national plumbing and energy
efficiency codes and standards have also contributed to a long term downward trend in
per capita water use.



Additional, as yet unexplained, downward pressure on per-capita water use has been
observed in many if not most water utilities. These pressures undoubtedly have also
affected demands in Portland and our comparison utilities.
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6

Evaluation of Portland Historical Retail Water
Demand

The previous chapter compared historical trends in Portland retail water demand to those of
other water utilities. This Chapter reports on a statistical evaluation of those trends in order to
better understand their drivers. This analysis identifies annual and seasonal patterns, estimates
the effects of weather and the business cycle, and identifies factors that contribute toward long
term trends. This analysis builds upon previous water demand modeling conducted by the
Bureau.

6.1

Trends in PWB Retail Water Demand

The following discussion is based on the statistical model documented in Appendix 2. This
empirical model was developed to predict daily retail demand fluctuations. 47 The explanatory
variables in this short-term model include:
 Deterministic functions of calendar time, including
o The seasonal shape of demand
o Day of the week
 Weather conditions
o measures of temperature, contemporaneous and lagged
o measures of rainfall, contemporaneous and lagged
 Measures to control for long-term growth in demand
o Trend
o Employment growth different than trend
Table 6-1 compares the estimated trends in two periods, the 1990s and the 2000s. There are
two comparisons:



The raw retail demand;48 and
Demand after controlling for weather variations and the business cycle.
Table 6-1. Estimated Annual Trends in Portland Retail Demand
Raw Retail
Demand

After Controlling for
Weather and the
Business Cycle

1993-1999

-2.59%

-3.35%

2000-2011

-1.31%

-0.89%

47

The daily production to meet retail demand was provided by PWB staff and is calculated by adjusting
total production for wholesale sales and changes in local storage.
48

The raw figures reflect a filtering process that corrects for data quality issues.

June 2013

Page | 40

One application of the demand model is to demonstrate the effects on retail water demand of
deviations of actual weather from the historical average. Table 6-2 expresses this effect of
weather in annual volumetric terms and on a percentage basis. Specifically the table shows how
much actual retail demand was higher or lower than what it would have been if weather had
matched the historical average.

Table 6-2. Model Predicted Effect of Weather on Retail Demand

Year

Effect of
Weather on
Retail Water
Demand (MG)

Effect of Weather
on Retail Water
Demand (Percent)

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

-175
705
282
73
-58
163
-73
79
25
255
532
301
116
443
85
84
384
-293
-162

-0.6%
2.4%
1.0%
0.3%
-0.2%
0.6%
-0.3%
0.3%
0.1%
1.1%
2.2%
1.3%
0.5%
1.9%
0.4%
0.4%
1.7%
-1.3%
-0.7%

Similarly, the model allows us to isolate the impact of the economic cycle, using employment as
an index of economic activity. Figure 6-1 shows the historical employment in the Portland
metropolitan area from 1993 to 2011, with a trend line fitted to the historical data. (The data
source is the Bureau of Labor Statistics.) The differences between actual employment and this
trend line show the patterns of the economic business cycle. The departure of employment
from its historical trend line was used in the statistical demand model as a proxy measure for
the business cycle.
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Figure 6-1. Portland Metropolitan Statistical Area Employment
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Table 6-3 shows the effects on annual demand of deviations in total employment from the trend.
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Table 6-3. Model-Predicted Effect of Employment on Retail Demand

Year

1993

Trend in
Difference
Effect of
Effect of
Employment
Employment, from Trend Employment Employment
Portland
Portland
Employment
on Water
on Water
MSAa
b
MSA
Portland
Demand
Demand
MSA
(MG)
(Percent)
860,265
892,507
(32,242)
-465
-1.6%

1994

899,096

904,122

(5,026)

-62

-0.2%

1995

931,689

915,889

15,800

214

0.7%

1996

963,782

927,808

35,974

458

1.6%

1997

1,000,914

939,882

61,032

727

2.7%

1998

1,019,894

952,114

67,780

769

2.9%

1999

1,030,949

964,505

66,444

711

2.8%

2000

1,028,175

977,057

51,118

530

2.2%

2001

1,021,625

989,772

31,853

320

1.3%

2002

1,008,349

1,002,643

5,706

60

0.3%

2003

1,000,051

1,015,691

(15,641)

-166

-0.7%

2004

1,012,681

1,028,909

(16,228)

-159

-0.7%

2005

1,033,424

1,042,300

(8,876)

-84

-0.4%

2006

1,065,064

1,055,864

9,200

87

0.4%

2007

1,086,894

1,069,605

17,289

157

0.7%

2008

1,100,371

1,083,525

16,846

158

0.7%

2009

1,056,644

1,097,626

(40,982)

-382

-1.7%

2010

1,064,018

1,111,910

(47,892)

-420

-1.9%

2011
1,088,534
1,126,381
(37,846)
-329
-1.5%
a. Source: Bureau of Labor Statistics for the Portland Metropolitan Statistical Area (MSA).
b. Trend line fitted to Employment in the Portland MSA.

Finally, these two estimated effects of non-normal weather and employment different from
trend are combined to estimate what retail water demand would have been if weather had
been normal and if employment had not differed from its historical trend. Actual demand with
weather and employment effects removed will be referred to as “normalized” retail water
demand.
Table 6-4 presents the derivation of normalized retail water demand. The first column shows the
raw demand data (corrected for measurement and data quality issues). The estimated
percentage effect of weather different from normal (“Effect of Weather on Water Demand
(Percent)”) is shown in Columns (2) and (3). Column (4) shows the estimated effect of
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employment different than trend. Column (5) shows the demand normalized for both weather
and employment).
Table 6-4. Retail Demand, Robust Estimate and Normalized for Weather and Employment

Year

Actual
Demand
(MGD) a
(1)

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

81.63
83.20
81.19
76.18
76.29
74.33
69.72
69.85
66.42
62.99
64.33
65.93
60.18
66.28
64.16
63.20
65.67
61.05
60.40

Effect of
Effect of
Demand
Weather
Employment
Normalized
on Water
on Water
for Weather
Demand
Demand
(MGD)
(Percent)
(Percent)
(3)
(2)
(4)
-0.6%
82.11
-1.6%
2.4%
81.25
-0.2%
1.0%
80.40
0.7%
0.3%
75.98
1.6%
-0.2%
76.45
2.7%
0.6%
73.88
2.9%
-0.3%
69.92
2.8%
0.3%
69.63
2.2%
0.1%
66.35
1.3%
1.1%
62.32
0.3%
2.2%
62.91
-0.7%
1.3%
65.09
-0.7%
0.5%
59.88
-0.4%
1.9%
65.05
0.4%
0.4%
63.93
0.7%
0.4%
62.97
0.7%
1.7%
64.58
-1.7%
-1.3%
61.85
-1.9%
-0.7%
60.84
-1.5%
Percentage Annual Trends

1993-2.59%
1999
2000-1.31%
2011
a. Corrected for data quality issues.

Demand
Normalized
for Weather
and
Employment
(5)
83.39
81.42
79.80
74.74
74.41
71.72
67.97
68.12
65.47
62.16
63.35
65.54
60.09
64.81
63.50
62.54
65.67
63.01
61.73
-3.35%
-0.89%

Figure 6-2 depicts the annual trends in the actual retail demand in the prior two decades. Retail
demand reveals a downward trend from 2000-2011 of 1.3 percent per year that is substantially
smaller than in the previous decade, approximately 2.6 percent decline per year. Figure 6-3
isolates the trend over the last 11 years. Controlling for the effects of non-normal weather and
the employment cycle further reduces the downward trend, but certainly does not eliminate it.
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If weather had been normal from 2000 to 2011 and no business cycle had occurred, the long
term downward trend would have been 0.9 percent annually. In other words, even correcting
for atypical weather and employment, retail demand over the past decade still decreased by
nearly 1% per year. The following sections attempt to explain this remaining downward trend.
Figure 6-2. Historical Portland Retail Demands
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Figure 6-3. Comparison of Historical Retail Demand to Normalized Demand
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6.2

Determinants of Trends in PWB Retail Water Demand

As Figure 6-3 shows, the demand model shows a long term downward trend in normalized
demand of just under 1% annually over the past decade. Since the model has controlled for
weather and economic deviations, this trend must result from a combination of other factors,
some of which are measurable, others not. The measurable ones include:




Population growth
Real increases in water and sewer prices
Passive conservation, that is, the code-mandated replacement of less efficient with
more efficient fixtures

Figures 6-4 through 6-7 show the historical trends of these key potential drivers.
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Figure 6-4. Portland Retail Area Population
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Figure 6-5. Water Price in Real FY2012 Dollars per CCF
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Figure 6-6. Sewer Price in Real FY2012 Dollars per CCF
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Figure 6-7. Estimated Cumulative Daily Passive Conservation Savings
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6.3

Decomposition of Trends in Normalized PWB Retail Water
Demand

The decline in normalized retail water demand occurs despite the approximate 1.45 percent
annual rate of population growth from 2000 through 2011. To control for population growth, we
focus on per-capita demand trends.
Figure 6-8 shows the normalized per capita retail demand—that is, reflecting normal weather
and no recession. Per capita normalized demand declines from 144 gallons per capita per day
(gpcd) in 2000 to 111 gpcd in 2011, an average annual decline of 2.31%.
A portion of this downward trend can be explained by passive conservation attributable to the
1992 plumbing code. The second curve from the bottom in Figure 6-8 shows what the per-capita
demand would have been in the absence of passive conservation. The downward trend is
reduced from 2.31% to 1.42% annually.
Another portion of the trend can be explained by the increase in real water and sewer prices
over the period. This is accomplished by applying an estimate of price elasticity derived from the
literature49 to the percentage increase in the real price of water and sewer service. (These price
elasticity values are those used in Chapter 7, and are shown in Table 7-1.)
The third curve from the bottom shows what the expected trend would have been in the
absence of both passive savings and price effects. The downward trend is further reduced to
0.8% per year.
This residual 0.8% downward annual trend in per-capita demand remains unexplained. There
are many additional factors that drive usage down that we cannot quantify. These may include
behavioral changes, changes in land use patterns, changes in outdoor landscape materials,
reductions in average single-family lot sizes, changes in the mix of single-family vs. multi-family
dwellings, the loss of several large industrial water users during the period, market-driven
passive savings associated with fixtures and appliances that are not covered by the 1992
plumbing code changes, water conservation messaging at both the regional and local level, and
utility conservation programming since 1992.
Figure 6-8 can be used to summarize the decomposition in the trend of PWB retail water
demand from 2000 to 2011:


49

After adjusting for weather and employment cycle Portland per capita retail demand
declined 33 gallons per capita per day (from 144 gpcd to 111 gpcd) over the 11-year
period.

Price elasticities from Renwick and Green (2000) "Do Residential Water Demand Side Management
Policies Measure Up? An Analysis of Eight California Water Agencies". This study isolated a purer response
to price by separately controlling for conservation programs and drought response. These summer and
non-summer elasticities were reweighted using PWB retail demand shape to yield an annual average
elasticity of -0.1345.
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About 12 gpcd or 36 percent of the decline is estimated to have resulted from
quantified passive conservation due to the 1992 plumbing code.



Another 9 gpcd or about 27 percent of the decline is estimated as the predictable
customer response to the increase in the real price (the price adjusted for inflation) of
water and sewer service.



The remaining 12 gpcd decline (36% of the total) is attributable to other as-yet
unquantified factors.

Figure 6-8. Decomposition of Portland Per-Capita Retail Demand Trend
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7

Defining Rate Structure Alternatives

A key objective of this study is to define and evaluate alternatives to the current uniform rate
structure. This Chapter defines a set of alternative rate structures. Chapter 8 then evaluates
these alternatives against a set of criteria. Of course, there is an unlimited number of rate
structure alternatives that could be examined. The ones selected for evaluation in this chapter
are chosen to span the range of alternatives that PWB staff as well as the Citizens Review and
Technical Committees thought worthy of consideration.
The analytical tool used to develop these alternatives is a customized version of the Water
Research Foundation (WRF) Drought Response Model. The version of the model developed for
this study enabled definition of different kinds of class-specific rate structures (uniform,
seasonal, block). Each rate design was subject to user-defined constraints (e.g., seasonal rate
spreads, block sizes, maximum block rate, etc.) These constraints ensured that consideration
was limited to rate structures which were feasible.
A key constraint for all rate structures examined was that the revenue collected for each
customer class match the actual revenues collected in the 2011-12 fiscal year. This is to ensure
“apples to apples” comparisons. Thus, all of the rate structures described above are designed to
collect the same revenues. The model’s revenue calculations are based on actual usage and
seasonal bill frequency distributions observed in that fiscal year.
While this ensures comparability, it is important to point out that the rates shown for each
alternative are merely illustrative. They are not the rates that would be adopted if the City
Council decided to move forward with an alternative rate structure. If that occurred, the Bureau
would calculate actual rates based on then-current information and internal financial models.
The discussions that follow for each alternative rate structure include a table showing the key
rate structure parameters, including the model-predicted change in class sales from the status
quo uniform rates. These changes in sales are based upon the representative class-specific price
elasticities used in the WRF model. They are shown in Table 7-1.50 Note that they are not
Portland-specific elasticity estimates. Making such estimates was beyond the scope of this study.

50

Recall that the price elasticity is defined as the percentage change in consumption in response to a 1%
change in real price, that is, price adjusted for inflation.
June 2013

Page | 51

Table 7-1. Class-Specific Price Elasticity Assumptions
Customer
Class
Single Family
Multi-Family
CII

Peak-Season Price
Elasticity a

Off-Peak-Season Price
Elasticity

-0.198
-0.198
-0.200
a. Peak season is June-September.

-0.120
-0.120
-0.200

The ability of each alternative to induce usage reductions is a key objective of this study. As will
be explained in Chapter 8, each rate structure was also evaluated against other criteria as well.
The discussion begins with a simple seasonal rate for all classes with a moderate spread
between the peak-season and off-peak season rate. This is followed by a series of block rates for
single-family residential customers that build on this seasonal rate by maintaining this seasonal
spread. Block rates are only examined for single family residential customers, due to a lack of
data availability for the other classes. A few other alternatives that do not fit into this sequence
are also included. Those shed light on other aspects of the rate structure analysis.

7.1

Status Quo Rates

The status quo rates are the rates to which all alternatives are compared. For purposes of this
study, the status quo rates are those that were in effect for the 2011-12 fiscal year. They are
displayed in Table 7-2.
Table 7-2. Status Quo Rates
Class
of
Service
SF
MF
CII

Revenue
Requirement
($ million)
$48.9
$15.1
$38.1

Fixed Charge
Percentage a
34%
11%
16%

Peak-Season
Rate
($/ccf)
$3.086
$3.086
$3.086

Off-PeakSeason Rate
($/ccf)
$3.086
$3.086
$3.086

Per-Bill
Fixed Charge
$27.99
$27.99
$27.99

a. Fraction of revenue requirement collected through fixed charge.

7.2

Alternative 1: Seasonal Rates

The first alternative, shown in Table 7-3, is a seasonal rate structure for all customer classes in
which the peak-season rates for each class are about 50% higher than the off-peak. The
percentages of total class revenue collected through fixed charges remain unchanged from the
status quo. Note that, for CII customers, since the assumed peak and off-peak season price
elasticities are equal, the sales reduction is negligible. Overall water savings are estimated at
less than 1%.
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Table 7-3. Seasonal Rate Structure with Moderate Seasonal Spread
Class
Fixed
Peakof
Charge
Season Rate
Service Percentage
($/ccf)
SF
34%
$3.77
MF
11%
$3.92
CII
16%
$3.84

Off-PeakSeason Rate
($/ccf)
$2.60
$2.61
$2.56
TOTAL

%Δ
Sales
-1.1%
-1.2%
-0.2%
-0.7%

7.3

Three-Block Rates

7.3.1

Alternative 2: Moderate Block rate structure for SF

Table 7-4 shows a rate structure that maintains the seasonal rates above for multi-family and CII
customers, but includes a moderate three-tier block rate for single-family. The first block of 12
ccf per quarter is equivalent to about 100 gallons per day, a level of usage that is intended to
represent essential health and sanitation uses. Based on 2011-12 billings, about half of single
family customers fall in that block in the peak season, and about 60% in the off-peak. About
one-fourth of single family customers fall into the third block (more than 20 ccf per quarter) in
the peak season, about 15% in the off-peak.
The block rate structure increases the single-family savings of the simple seasonal rate by about
a third. Across classes, total water savings are still less than 1%.
Table 7-4. Moderate Three-Block Structure for Single Family Customers
Fixed
Charge
Percentage

SF

MF
CII

34%

11%
16%

Peak-Season Rates
($/ccf)
Blocks (ccf
Bills in
Rate
per qtr)
Block
51%
0-12
$2.55
22%
13-20
$4.75
27%
21+
$6.00

Blk 1
Blk 2
Blk 3
Class Average

Off-Peak-Season
Rates
($/ccf)
Blocks (ccf
Rate
per qtr)
0-12
13-20
21+

$3.73

$2.06
$3.83
$4.84
$2.61

$3.89
$3.83

$2.61
$2.56

%Δ
Sales
Bills in
Block
59%
27%
14%
-1.5%

TOTAL
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7.3.2

Alternative 3: Steeper block rate structure for SF

This alternative, shown in Table 7-5, has much steeper block rates than above. The third block
rate is 4.5 times that of the first block. This alternative illustrates one way to generate more
significant water savings. It results in a 3.7% usage reduction for single-family customers.
Table 7-5. Steep Three-Block Structure for Single Family Customers
FIXED
CHG %

Peak
Blocks (ccf
per qtr)

SF

MF
CII

34%

11%
16%

7.3.3

Blk 1
0-12
Blk 2
13-20
Blk 3
21+
Class Average

Rate
$2.00
$5.50
$9.00
$3.89
$3.90
$3.84

Bills in
Block
51%
22%
27%

Off-Peak
Blocks (ccf
Rate
per qtr)
0-12
13-20
21+

$1.67
$4.60
$7.53
$2.63
$2.60
$2.56

%Δ
Sales
Bills in
Block
59%
27%
14%
-3.7%
-1.1%
-0.2%
-1.8%

Alternative 4: Steeper Block Rate structure for SF with increased
base charge for all classes

This alternative, shown in Table 7-6, increases the fixed charges for all classes. Specifically, the
single family fixed revenue is increased by $5 million and the other classes are increased by an
amount that maintains rough equality of average rates across classes. The variable charges
maintain the same spreads as the previous alternative, but of course, the magnitudes of those
charges is less because a greater fraction of the revenue requirement is collected through the
fixed charge. Since usage is assumed in the model to be a function of average variable charges,
this results in a net increase in sales of about 2% above the status-quo uniform rate.

June 2013

Page | 54

Table 7-6. Steep Three-Block Rates for Single Family, Coupled with Increased Fixed Charges
FIXED
CHG %

Peak
Blocks (ccf
per qtr)

SF

MF
CII

44%

25%
29%

7.3.4

Blk 1
0-12
Blk 2
13-20
Blk 3
21+
Class Average

Rate
$1.60
$4.41
$7.22
$3.24
$3.15
$3.15

Bills in
Block
51%
22%
27%

Off-Peak
Blocks (ccf
Rate
per qtr)
0-12
13-20
21+

$1.30
$3.60
$6.00
$2.08
$2.10
$2.10

%Δ
Sales
Bills in
Block
59%
27%
14%
+0.2%
+2.1%
+3.4%
+1.9%

Alternative 5: Increased fixed charge for SF and MF with extremely
steep block rate for SF and large seasonal spreads for MF and CII

As will be discussed in the following chapter, a key potential benefit of increased fixed charges is
enhanced revenue stability. However, as the previous alternative illustrates, the resulting
reduction in variable charges reduces the conservation incentive.
The alternative shown in Table 7-7 illustrates that it is indeed possible to have a “conservation
rate design” while simultaneously increasing the fixed revenue. To accomplish this, the singlefamily block rate is made much steeper and the spreads between the peak-season and off-peakseason rates for multi-family and commercial are increased. Since the CII seasonal price
elasticities are equal, a larger seasonal spread will have little impact on usage, so that increasing
the fixed charges for that class will automatically result in an increase in usage. Thus, in order to
maintain conservation savings in each class, the CII fixed charge percentage in this alternative
reverts to its original value.
This rate structure yields a similar magnitude of savings as Alternatives 1 and 2 above. With the
higher fixed charges, these savings are coupled with a greater degree of revenue stability. The
steepness of the single family blocks and the larger seasonal spreads that are needed to
incentivize the savings come with other impacts that are discussed in the following chapter.
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Table 7-7. Very Steep Block Rates and Large Seasonal Spreads, Coupled with Increased Fixed
Charges
FIXED
CHG %

Peak
Blocks (ccf
per qtr)

SF

44%

MF
CII

Blk 1
0-12
Blk 2
13-20
Blk 3
21+
Class Average

25%
16%

7.4

Rate
$1.25
$5.50
$9.00
$3.35

Bills in
Block
51%
22%
27%

Off-Peak
Blocks (ccf
Rate
per qtr)
0-12
13-20
21+

$4.75
$3.84

$1.00
$4.30
$8.00
$2.08

%Δ
Sales
Bills in
Block
59%
27%
14%
-1.5%

$1.30
$2.56

-0.4%
-0.2%
-0.8%

Other Alternatives

The remaining alternatives assume single-family block rates that are equal across seasons. This
means that the seasonal average rates for single-family differ from those for multi-family and CII.

7.4.1

Alternative 6: Two Blocks for SF and seasonal for MF and CII

This alternative includes a simple 2-block rate structure for single family customers. This rate
structure results in single-family reduced sales of about 1%, about the same as the seasonal rate
discussed above (Alternative 1).
Table 7-8. Two-Block Rate Structure for Single Family
FIXED
CHG %

Peak
Blocks (ccf
per qtr)

SF

MF
CII

34%

11%
16%

June 2013

Blk 1
0-12
Blk 2
13+
Class Average

Rate
$2.09
$5.22
$3.36
$3.90
$3.74

Bills in
Block
51%
49%

Off-Peak
Blocks (ccf
Rate
per qtr)
0-12
13+

$2.09
$5.22
$2.89
$2.60
$2.64

%Δ
Sales
Bills in
Block
59%
41%
-1.1%
-1.1%
-0.2%
-0.7%
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7.4.2

Alternative 7: Similar to the previous PWB Block Rate structure for
SF and seasonal for MF and CII

The single-family block sizes and rate differentials chosen for this alternative mimic those of the
Bureau’s last block rate structure that was in effect in FY 2005-06. Note that more than 90% of
bills in both seasons are within the 36 ccf per quarter first block. These rates are therefore
structurally very similar to the status quo uniform rates. Because of this, there are no singlefamily water savings.
FIXED
CHG %

Peak
Blocks
(ccf per qtr)

SF

MF
CII

34%

Blk 1
0-36
Blk 2
37-60
Blk 3
61+
Class Average

11%
16%

7.5

Rate
$3.02
$3.44
$4.07
$3.09
$3.89
$3.83

Bills in
Block
91%
7%
2%

Off-Peak
Blocks (ccf per
qtr)
0-36
37-60
61+

%Δ
Sales
Rate
$3.02
$3.44
$4.07
$3.03

Bills in
Block
98%
1%
0%

$2.61
$2.56

+0.1%

-1.1%
-0.2%
-0.2%

Key Conclusions



For single-family and multi-family customers, a simple seasonal rate with a moderate
spread between the peak-season and off-peak season rates will result in a less-than 1%
sales reduction across classes. Seasonal rates will not appreciably affect CII sales.



Adding a moderately-sloped block rate will somewhat improve single-family savings.



Single-family savings can be increased significantly, while maintaining the relationship
between the seasonal average rates, by making the block rates steeper.



Increasing the fraction of revenues collected through fixed charges results in reduced
commodity rates, which in turn results in either reduced conservation savings or actual
increases in usage. This can be mitigated for single-family and multi-family customers by
increasing the seasonal rate spread, and/or for single-family, by further steepening the
block rates.



A single-family block rate structure analogous to the previous PWB block rate design is
very close to a uniform rate, and therefore results in little if any water savings.



For only one alternative, a steep single family block rate, do overall savings exceed 1%.
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8

Evaluation of Rate Structure Alternatives

Chapter 7 defined seven rate structure alternatives, and estimated the conservation savings
relative to the status quo rates that would result from each of them. Conservation savings is an
important criterion against which to evaluate the alternatives; it is not the only criterion. This
chapter describes the evaluation criteria that were agreed upon by PWB staff and the CRC and
TC and the manner in which the alternatives were evaluated against those criteria. It then
described the results of that evaluation process.

8.1

Evaluation Criteria

Based on a collaborative process among PWB staff and the CRC and TC, the following criteria
were agreed upon against which to evaluate each of the alternatives.
1. Conservation impact relative to current rate structure. The degree to which the rate
structure incentivizes conservation when compared to the current rate structure.
2. Cost/difficulty of implementation. Index of how costly/difficult it would be to implement
and administer the rate structure.
3. Intra-class equity. The degree to which the rate structure affects customers within each
billing class (residential, multi-family, commercial/industrial/institutional, for example)
in a manner deemed to be equitable.
4. Public understanding. The degree to which water customers and stakeholders would
understand the rate structure.
5. Public acceptance. The degree to which the rate structure would be accepted by water
customers and stakeholders.
6. Revenue stability. The stability of revenues generated by the rate structure as future
demands deviate from forecasts.
7. Ease of updating. The ease with which the rates can be modified as future conditions
change.
8. Legality. Compliance with federal, state, and local laws and ordinances.
9. Affordability. The degree to which the rate structure imposes a financial burden on lowincome customers.
10. Support of sustainable growth. The degree to which the rate structure facilitates or
slows regional economic growth.
For each of these, measurement scales were developed. Some of these were quantitative and
some were qualitative.
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8.1.1

Quantified Evaluation Metrics

For three of the criteria, quantified measures were developed as follows:


Conservation Impact. As reported above in Chapter 7, based on customer-class price
elasticity estimates adopted by the Water Research Foundation (WRF), the WRF rate
model estimated the class-specific and overall total percentage changes in sales that
result from each rate structure alternative relative to sales under the status-quo
uniform rate.51 The overall percentage change in sales across all classes is used as the
measure of anticipated conservation savings.
The WRF price elasticity assumptions are gleaned from the body of academic research
on the sensitivity of water demand to changes in price. Ideally, conservation savings
estimates would be based on Portland-specific price elasticities. Unfortunately,
development of such estimates was beyond the scope of this study. Thus, the savings
estimates associated with each rate structure should only be viewed as indicative of the
kinds of savings that might result.



Revenue Stability. As described in Chapter 3, rates are set based on a forecast of sales
for the fiscal year in which the rates will be in effect. If the actual sales deviate from the
forecast, revenues will differ from the revenue requirement. In particular, in recent
years, actual water sales have fallen short of the forecast, resulting in under-collections
of required revenue.
The sensitivity of revenue to sales variation depends on the marginal commodity rate
being paid by customers. Thus, for example, if a customer’s usage places him/her in a
$1.50/ccf block, the Bureau will lose $1.50 for each unit that customer does not
consume. Similarly, a customer in a $9.00/ccf block will cost the Bureau $9.00 for each
unit not consumed. Thus, the stability of revenues is a function of the weighted average
marginal commodity rate paid by customers. Our index of revenue stability is the
quotient of this weighted average and the average total (fixed and variable) revenue per
unit. 52 A higher value of this index means that revenues are less stable; a lower value
indicates greater revenue stability.



51

Affordability. This criterion focuses on low water-consuming customers. Specifically, the
index of affordability is defined as the percentage change in water bill relative to the
status-quo rate for single-family customers using 12 ccf per quarter.

The status quo rates are those that were in effect during the 2011-12 fiscal year.

52

Since the rates for each structural alternative are calculated to yield the same revenue (the actual
revenue collected in 2011-12), this denominator does not differ much across rate structures. The only
differences are due to the changes in sales due to the price elasticity of demand.
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8.1.2

Qualitative Evaluation Scales

The members of the Citizens Review Committee (CRC) were asked to submit their evaluations of
criteria 3, 4, 5, and 10, using a 5-point qualitative scale (5 best, 1 worst). 53 The Technical
Committee (TC) members were asked to offer their evaluations of those of the non-quantified
criteria (other than #8) that they felt qualified to assess. The TC evaluations used the same 5point qualitative scale. For criterion #8, a simple yes/no rating was used. (None of the
alternatives presented any legal problems, so all were assigned a “yes” for this criterion.)

8.2

Evaluation Results

Table 8-1 shows the raw evaluation results against all criteria. For the qualitative criteria, the
results shown are the average across all evaluators. For those criteria, higher numbers indicate
better ratings. The first column shows the ratings for the current uniform rate structure.
Table 8-1. Evaluation Results

Status
Quo
Uniform

(1)
Seasonal
All
Classes

(2)
Mod
Block
SF

(3)
Steep
Block
SF

(4)
Steeper
Block, SF
+
Increased
Fixed Chg

1. Conservation Impact

--

-0.7%

-0.9%

-1.8%

1.9%

(5)
Extremely
Steep Blk
SF + Lg
Seasonal
Spread +
Increased
Fixed Chg
-0.8%

2. Cost/Diff of Implementation

5.0

3.7

2.5

2.3

2.2

3. Intra-class equity

3.9

3.7

3.2

2.3

4. Public understanding

4.8

3.9

2.8

5. Public Acceptance

4.6

4.0

6. Revenue stability

0.75

7. Ease of updating

(6)
2 Block
SF

(7)
Similar to
Previous
Block
Rate
Structure
SF

-0.7%

-0.2%

2.0

2.8

2.8

2.8

2.4

2.9

3.3

2.6

2.8

2.2

2.9

3.3

3.3

2.3

2.7

2.2

3.0

3.4

0.75

0.81

0.90

0.74

0.82

0.84

0.75

5.0

3.9

3.1

3.1

3.0

2.6

3.0

3.1

8. Legality

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

9. Affordability

--

-1.8%

-15.9%

-24.1%

-18.5%

-24.3%

-18.4%

-1.2%

10. Sustainable growth

3.6

3.2

3.2

3.0

3.2

2.6

2.8

3.3

Criteria 1 and 9 are both relative to the status quo uniform rate structure. Thus, for example, a
rate structure similar to the previous block rates that was set to recover the 2011-12 revenue
requirement is estimated to result in a 0.2% reduction in sales relative to the status quo rate
structure.

53

Not all committee members submitted their ratings. The qualitative results that follow are based on
responses received.
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The following sections provide graphical comparisons among the rate structure alternatives to
facilitate a better understanding of key tradeoffs.

8.2.1

Quantitative Criteria

Since the metrics for the three quantified criteria are not directly comparable, they were all
calibrated to a common scale. To do this, the best alternative against each criterion was
assigned a value of 100, and the other cases were scaled accordingly. Figures 8-1 through 8-3
show the results for our seven alternative structures as well as the current rate structure. For
ease of understanding, the alternatives are divided into three groups, each of which is charted
separately.

Best
Worst =======================>>
Axis Title

Figure 8-1. Comparison of Quantitative Evaluation Results (1)

Seasonal All
Classes
Mod Block SF
Steep Block SF

Conservation

June 2013

Rev stability

Affordability
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Worst =======================>> Best

Figure 8-2. Comparison of Quantitative Evaluation Results (2)

Steep Block SF+Inc Fixed
Very Steep Block SF+Lg
Seas Spread+Inc Fixed

Conservation

Rev stability

Affordability

Worst ========================>> Best

Figure 8-3. Comparison of Quantitative Evaluation Results (3)

Current
2 Block SF
Like Previous

Conservation

Rev stability

Affordability

Generally speaking, the important tradeoff demonstrated by these charts is between revenue
stability on the one hand and conservation and affordability on the other. Rate structures that
result in more stable revenues tend to either have higher fixed charges and/or to have a flatter
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structure for commodity charges. Both of these tend to dampen conservation savings and be
less affordable for low-consuming customers.

8.2.2

Qualitative Criteria

Figures 8-4 through 8-6 compare the average ratings of our evaluators on the six qualitative
criteria. Of course, not all of the evaluators agreed on these ratings. To capture the variability of
the individual ratings, the markers on the chart are color-coded. A pale color indicates a
standard deviation greater than or equal to 1. A dark color indicates a standard deviation less
than 1. In other words, there was more agreement among the evaluators on the dark-colored
values. The light-colors indicate more dispersion among the evaluators.
Figure 8-4. Comparison of Qualitative Evaluation Averages (1)
5
4
3
2
1
0

June 2013

Seasonal All
Classes
Mod Block SF
Steep Block
SF
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Figure 8-5. Comparison of Qualitative Evaluation Averages (2)
5
4
3

Steep Block
SF+Inc Fixed

2
1
0

Very Steep
Block SF+Lg
Seas
Spread+Inc
Fixed

Figure 8-6. Comparison of Qualitative Evaluation Averages (3)
5
4
3

Current

2

2 Block SF

1

Like Previous

0

A key attribute of these three charts is that, on each, one of the rate alternatives dominates the
others. That is, one of the alternatives out-performs the others against all the qualitative criteria.
For example, in Figure 8-4, the “Seasonal All Classes” alternative performs at least as well as the
other two against all criteria. So regardless of which criteria one deems more important, that
alternative would be preferable.
Figure 8-7 compares the top alternative from each of Figures 8-4 through 8-6.
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Figure 8-7. Secondary Comparison of Alternatives Against Qualitative Criteria
5
4
Current
3
2
1
0

Seasonal All
Classes
Steep Block
SF+Inc
Fixed

Figure 8-7 makes apparent what could have been inferred from close examination of Figures 8-4
through 8-6, namely that, against these qualitative criteria, the average ratings of our evaluators
unambiguously rate the current rate structure above the seven alternatives. Put another way,
on average, the current uniform rate structure is deemed to be easier to implement, have a
higher degree of intra-class equity, be more readily understood and accepted by the public, be
easier to update, and to be more consistent with sustainable growth than all of the
alternatives.54

8.3

Summary of Tradeoffs

While the charts are useful for visualizing tradeoffs among the alternatives, they cannot capture
all of the information conveyed by the raw ratings in Table 8-1. In particular, it is important to
bear in mind that, while the estimated conservation savings impacts of the alternatives differ
from one another, they almost all are less than 1%. The one exception is a steep block structure,
for which the predicted savings approach 2%. But as Figure 8-4 shows, this alternative is
perceived by our evaluators to have other disadvantages.
Although the current uniform rate structure is rated more highly, on average, against the
qualitative criteria than any of the alternatives, the quantitative ratings show that these
perceived advantages must be weighed against a smaller conservation savings and less
affordability for low-use customers. In fact, there is no one “best” alternative. As is typically the
case when comparing strategy alternatives, each option has plusses and minuses that policy
makers must weigh.

54

This does not mean that each evaluator rated the current rate structure more highly than the
alternatives against all the criteria. Rather, only the average of the individual ratings yields this result.
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9

Public Stakeholder Involvement Process: The Citizen
Review Committee

9.1

Purpose of the Citizen Review Committee

Portland Water Bureau staff reached out to the community seeking volunteers to serve on the
CRC. The objective was to include members from the various customer classes and other
interest groups. A committee of seven members was constituted. The Committee was charged
by the Bureau to:




Pose questions about the study at specific stages of the project;
Review and provide feedback on specific work products generated by the project
consulting team;
Provide comment on the alternative rate structures.

The public involvement process was also open to the public at large. All the meeting dates and
agendas were available to the public in advance via the webpage developed for the study. The
public was welcome to attend the CRC meetings and the CRC established a process for receiving
public input. The public attendance and inputs are reflected in the CRC meeting notes that are
in Appendix 3.

9.2

Structure of the Citizen Review Committee

PWB sought to have representatives of business, residential, institutional, and environmental
interests on the CRC. The members of the CRC and their primary interest areas are shown in
Table 9
 -1. Biographical sketches of the members are provided in Appendix 3.
Table 9-1. Citizen Review Committee Members

Name
John Davis, Chair
Janis Adler
Shelley LaBarre
Roger Cole
Tom Foley
Jim Hall
Jesse Stegman
Ann Widmer
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Interest Area
Environmental
Residential water use
Residential water use
Institutional water use
Small business water use
Restaurant/small business
Outdoor water use
Large business water use
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9.3

The CRC Process

Six Citizen Review Committee meetings, each professionally facilitated, were held on the
following dates:







July 19, 2012
August 23, 2012
September 20, 2012
October 18, 2012
November 15, 2012
December 20, 2012

Summary descriptions of each meeting are given below. The official CRC Summary Meeting
Notes are in Appendix 3.
July 19, 2012
The first meeting of the group served as a general orientation for the study and the CRC process.
PWB staff gave the CRC an overview of the Oregon Administrative Rule Division 86, including the
WMCP’s Five-Year benchmarks, and other relevant information about the CRC’s responsibilities.
PWB staff explained that notes from each CRC meeting would be circulated to staff, consultants
and stakeholders for review. CRC members selected John Davis as Committee Chair.
Outcome: The CRC was formed, reviewed their responsibilities, and selected a Chair.
August 23, 2012
The primary purpose of the second meeting was to solicit feedback from the CRC on the
Technical Memorandum entitled “Preliminary Review of Current and Prior Portland Water
Bureau Rate Structures” as well as clarify concepts and considerations on subsequent tasks.
Outcome: The CRC developed a better understanding of the current and former PWB rate
structures.
September 20, 2012
At the third meeting, the CRC was asked to provide comments regarding the Technical
Memorandum evaluating how well the current rate structure meets local objectives and needs
(see Chapter 3). The final draft evaluation criteria list for the Study were also discussed, as were
various retail customer demand modeling issues.
Outcome: The CRC agreed on a list of 10 criteria to use to evaluate rate structure options.
October 18, 2012
The October session was dedicated to a discussion of the Technical Memorandum concerning
the retail demand modeling (see Chapter 6). The meeting also gave the CRC an opportunity to
review some preliminary, illustrative rate options generated by the consultant team.
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Outcome: The CRC reached general agreement on a set of illustrative rate structures to be
evaluated.
November 15, 2012
The primary purpose of the fifth meeting was to provide the CRC with the opportunity to review
the final list of seven illustrative rate options generated by staff and the consultant team.
Outcome: The CRC gave final approval on the final set of seven illustrative rate design
alternatives.
December 20, 2012
The primary purpose of the sixth and final CRC meeting was to discuss CRC members’ rate
structure evaluations and to give CRC members an opportunity to provide input on some
preliminary draft materials and associated public involvement process for the Water
Conservation Rate Structure Review Report. Furthermore, PWB Project Manager Hossein
Parandvash thanked everyone for their work and involvement over the last six months.
Outcome: The CRC agreed to provide all feedback regarding the Report via the “track change”
feature of MS Word document.

9.4

Additional Public Outreach Strategy

In order to share information about the Water Conservation Rate Structure Study, PWB also
created a website hosted on the Portland Water Bureau home page. The website contains
information about the WMCP and materials related to the Study, including CRC meeting notes.
The website may be found at: http://www.portlandoregon.gov/water/59171.

9.5

Stakeholder Feedback on the PWB’s Public Involvement
Process

CRC members were asked to complete a brief questionnaire in order to provide feedback and
recommendations about the Portland Water Bureau’s public involvement process. The
questionnaire included the following questions:
1) Did you feel that the CRC was a useful process and that your time was well spent?
2) How well did the study address the critical issues about conservation rate design choice
such that there is enough to base next steps and decision-making?
3) What do you think the City’s next steps should be?
4) If you were to recommend a specific outcome on conservation rate structure what
would your recommendation be?
5) If a workshop for the City Council on the conservation rate structure study takes place in
2013, would you be willing to take part?
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9.5.1

CRC Feedback

A wide range of responses, follow-up questions, and clarifying responses were shared among
the participants. All in all, the participants expressed positive feedback regarding the CRC
approach, and a willingness to serve in the future.
Following is a selection of key points and responses from the facilitated discussion:


Administration: CRC gave high marks for the PWB’s administration of the CRC process
citing examples such as timely distribution of materials, good interactions and
facilitation, useful off-site participation option of teleconferencing/WebEx, and the
option for public input from non-CRC members.



Meetings: CRC meetings helped to explain complex memos. Specifically, the CRC
members said the meetings helped to clarify information from the memos that may
have been understood differently during individual preparation prior to the meeting.



Meetings: CRC meetings did not provide enough time for in-depth discussions of models.



Meetings: Attrition in total number of CRC members from Meeting 1-6, and uneven
attendance. (NOTE: Attendees speculated whether or not attrition resulted once it
became apparent that the study was about “rate structures” instead of
“pricing/charges/rates.”)



Meetings: It might have been helpful to have fewer meetings, and more time between
meetings for reading the materials.



Meetings: Did we need more participants?



Rate Designs: CRC gave high marks for the consultants’ ability to present the way the
rate structure design alternatives would perform.



Study: Portland’s iconic “ethical uniqueness” (i.e., conservation-mindedness) was a
theme of several responses related to retail demand. (NOTE: Attendees speculated
whether or not the assumptions were “Portland-centric;” i.e.,, is there a possibility that
local conservation-mindedness may significantly alter the accuracy of the results of the
study’s models?



Study: Study did not provide CRC with actionable illustrative (or actual) data/info to
accurately assess the administrative cost of changing rates, rate designs, or billing cycles.



Recommendations: To consult with the Energy Trust of Oregon and Northwest Power
and Conservation Council about the penetration rate of efficient appliances in the
Portland area, to better determine the conservation impact of rate structure versus
conservation impact of efficient appliances.
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10 Conclusions
This study has examined the current Portland Water Bureau rate structure and has developed
and evaluated a range of alternative conservation rate structures. The study also looked closely
at historical demand trends, comparing those trends to those of other water utilities in the
western U.S. and performing an econometric analysis of the key factors that have affected
water demand in Portland.
Following are the key study conclusions, along with section references for more detailed
information.


To the extent that the demands of Portland water customers are sensitive to price, the
current uniform rates likely provide a greater conservation incentive than the prior
increasing block rates. This conclusion is not due to the difference in rate structure.
Rather, it is due to the fact that, for all customers, real marginal and average water
prices in 2011-12 are greater than those in 2005-06. This effect is amplified by the
concurrent increase in sewer rates. (See Chapter 2.)



Current available water supplies are projected to exceed water demands for the
foreseeable future. Thus, there is little purely economic benefit to Portland water
ratepayers of water conservation. This is not to say that there are no other reasons for
Portland to encourage customers to conserve. (See Section 3.1.)



The current Portland uniform rate structure does not allow customers to be charged a
lower rate for essential uses. This negatively affects customers with low or fixed
incomes. However, Portland’s program to assist qualifying customers by providing rate
discounts is somewhat more robust than those of comparison utilities. (See Section 3.3.)



Due to a combination of high fixed costs, low production costs, and projected demands
that are significantly less than current supplies, the current uniform volumetric rate is
well above the marginal supply cost, thereby transmitting an economic signal that
encourages customers to consume at a level that is below that which is economically
efficient. (See Section 3.4.)



Portland’s fraction of revenue collected through fixed charges is about equal to the
average of the comparison utilities. However Portland’s uniform rate structure, in
contrast to the increasing block structures of most of the comparison utilities, likely
somewhat increases the stability of Portland’s revenues relative to the comparison
utilities. (See Section 3.5.)



Costs for water and sewer services are unlikely to be major determinants of overall
production cost or profitability for the key commercial and industrial business sectors
examined. They are therefore not likely to have important impacts on strategic
decisions relating to investment, expansion, relocation, or the like. (See Chapter 4. As
noted there, at least one large industrial customer believes that water costs are an
important factor in their business planning.)
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The decline in both total and per-capita demands experienced by Portland in recent
years is comparable to that experienced by our comparison utilities. (See Chapter 5.)



A large portion of the downward trend in Portland demand can be explained by weather
and economic conditions that differed from historical averages. However, there remains
a nearly 1% average annual demand reduction over the past decade that is not
explained by these variations.
Annual population growth over the period of nearly 1.5% results in an average annual
decline in per capita normalized demand of 2.3%. More than one-third of this
downward trend can be explained by quantified passive conservation due to plumbing
codes. An additional one-fourth of the trend can be explained by the response of
customers to increases in the real prices of water and sewer service over the period.
This leaves more than a third of the trend (0.8% annual per-capita demand reduction)
unquantified. Explanatory factors may include behavioral changes, changes in land use
patterns, changes in outdoor landscape materials, market-driven passive savings
associated with fixtures and appliances that are not covered by the 1992 plumbing code
changes, water conservation messaging at both the regional and local level, and utility
conservation programming. (See Chapter 6.)



Seven alternative seasonal and block rate structures were developed to span the range
of what was deemed to be feasible options. These alternatives resulted in differing
magnitudes of estimated conservation savings. For all but one of these alternatives,
overall savings are estimated to be less than 1%. (See Chapter 7.)



Criteria were developed against which the alternative rate structures were evaluated.
While some of these criteria (conservation savings, revenue stability, and affordability)
were quantified, the rest were evaluated against a five-point qualitative scale by
members of the Citizen Review and Technical Committees. (See Section 8.1.)



The evaluation results show that, not unexpectedly, there is no single “best” alternative.
Each rate structure performs better than others against some evaluation criteria and
more poorly against others. The status quo uniform rate received better average ratings
against all the qualitative criteria than any of the alternatives. However, it performed
less well in terms of conservation savings and affordability. In deciding whether to
modify the current rate structure and, if so, which alternative is to be adopted,
policymakers will need to weigh the tradeoffs among the alternatives.
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Appendix 1.

Detailed
Sector-Specific
Expenditure Results

Water/Sewer

Heavy Manufacturing
IMPLAN Sector:

Semiconductor
manufacturing

and

related

device

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.076%
0.046%

Cost rank among all purchased commodities:
c
Percentile :

99 out of 166 purchased commodities
60%

th

PWB Customer(s) in this Sector:
Siltronic Corporation
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.

IMPLAN Sector:

Other aircraft parts and auxiliary equipment
manufacturing

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.069%
0.039%

Cost rank among all purchased commodities:
c
Percentile :

85 out of 139 purchased commodities
61%

th

PWB Customer(s) in this Sector:
Precision Castparts Corporation
aa
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.

IMPLAN Sector:

Ship building and repairing

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.106%
0.059%

Cost rank among all purchased commodities:
c
Percentile :

82 out of 153 purchased commodities
54%

nd

PWB Customer(s) in this Sector:
Vigor Industrial, LLC
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.
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Food Processing
IMPLAN Sector:

Fluid milk and butter manufacturing

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.147%
0.121%

Cost rank among all purchased commodities:
c
Percentile :

50 out of 136 purchased commodities
37%

th

PWB Customer(s) in this Sector:
Darigold, Inc; Sunshine Dairy Foods, Inc
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.

IMPLAN Sector:

Ice cream and frozen dessert manufacturing

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.110%
0.085%

Cost rank among all purchased commodities:
c
Percentile :

68 out of 117 purchased commodities
58%

th

PWB Customer(s) in this Sector:
Darigold, Inc; Sunshine Dairy Foods, Inc
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.

IMPLAN Sector:

Frozen food manufacturing

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.142%
0.113%

Cost rank among all purchased commodities:
c
Percentile :

55 out of 127 purchased commodities
43%

th

PWB Customer(s) in this Sector:
Ajinomoto Frozen Foods USA, Inc
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.
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IMPLAN Sector:

Fats and oils refining and blending

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.088%
0.080%

Cost rank among all purchased commodities:
c
Percentile :

43rd out of 102 purchased commodities
42%

PWB Customer(s) in this Sector:
Ventura Foods, LLC
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.

IMPLAN Sector:

Seasoning and dressing manufacturing

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.218%
0.185%

Cost rank among all purchased commodities:
c
Percentile :

59th out of 109 purchased commodities
54%

PWB Customer(s) in this Sector:
Ventura Foods, LLC
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.

Beverages & Ice
IMPLAN Sector:

Soft drink and ice manufacturing

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.086%
0.075%

Cost rank among all purchased commodities:
c
Percentile :

64th out of 130 purchased commodities
49%

PWB Customer(s) in this Sector:

Koldkist Beverage Ice, Portland Bottling Company,
Coca Cola USA, DS Waters of America

a

Purchased inputs other than labor.
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.
b
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IMPLAN Sector:

Coffee and tea manufacturing

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.075%
0.064%

Cost rank among all purchased commodities:
c
Percentile :

57th out of 81 purchased commodities
70%

PWB Customer(s) in this Sector:
Portland Bottling Company
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.

IMPLAN Sector:

Breweries

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.104%
0.068%

Cost rank among all purchased commodities:
c
Percentile :

55th out of 119 purchased commodities
46%

PWB Customer(s) in this Sector:
Pyramid Breweries, Widmer Brewing Company
a
Purchased inputs other than labor.
b
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.
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Hospitality
IMPLAN Sector:

Hotels and motels, including casino hotels

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

1.048%
0.457%

Cost rank among all purchased commodities:
c
Percentile :

24th out of 249 purchased commodities
10%

PWB Customer(s) in this Sector:

Doubletree Hotel,
Portland Airport

Benson

Hotel,

Sheraton

a

Purchased inputs other than labor.
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.
b

Health Care
IMPLAN Sector:

Private hospitals

Water and Sewer Service as % of:
a
Purchased commodities
b
Total production value

0.288%
0.124%

Cost rank among all purchased commodities:
c
Percentile :

50th out of 249 purchased commodities
20%

PWB Customer(s) in this Sector:

Emanuel Hospital, Providence Medical Center,
Good Samaritan Hospital, U.S. Vets Hospital
Center, Portland Hospital Service Corporation,
Legacy Health System

a

Purchased inputs other than labor.
Total value of production including payments to labor and capital.
c
Percent of purchased inputs other than labor with higher share of total purchased commodities.
b
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Appendix 2. Detailed Demand Modeling Results
Introduction
For purposes of quantifying trends in Portland Water Bureau (PWB) Retail Water Demand, one
must estimate how water demand responds to predictable variations. There are numerous
forces that drive demand growth in the long-term. These include changes in land use patterns,
changes in household size, growth in personal income and employment, and price and
conservation. Weather conditions tend to make water demand go up or down in a given year.
For use in the Conservation Rate Structure Study, the PWB needs depiction of the predictable
forces that cause demand to vary in the short-term so as to clarify remaining long term trends.
This appendix describes an empirical model developed to predict daily retail demand
fluctuations. By their nature, these models cannot replace long-term predictive models of water
demand. However, by providing a better understanding of short-term demand variations, these
models can clarify the direction of long term trends. The explanatory variables in this short-term
model include:




Deterministic functions of calendar time, including
o The seasonal shape of demand
o Day of the week
Weather conditions
o measures of temperature, contemporaneous and lagged
o measures of rainfall, contemporaneous and lagged
Measures to control for long-term growth in demand
o Trend
o Employment growth different than trend

The model documented in this appendix is then used to create high resolution depictions of how
variations in weather and the business cycle affect retail water demand over a wide range of
conditions. These model-estimated weather and employment effects can then be used to (1)
normalize observed demand and (2) serve as the basis for defining near term variability of
demand and any revenue dependent upon demand.

Data and Methods
Data
Customer water demand is not typically measured in daily increments. As a result, this modeling
effort used the daily data that is available—that is, daily water production adjusted for changes
in storage and sales to wholesale customers. The reader is urged to keep in mind that though
these models maybe described as “demand” models, the data on which the models are
estimates would be better described as “supply” measures. To the extent that storage issues
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can be accounted for, the difference between these two constructs should be made small.
Nonetheless, the issue remains.
The second major issue with using daily production data is the level and magnitude of noise in
the data. The data generating mechanism for recording daily production can change over time
as flow meters age or are replaced. Constructing a consistent time series requires matching two
different and possibly, inconsistent time-series. The records of daily flow can also embed nonignorable meter miss-measurement. To keep data inconsistencies from corrupting statistical
estimates of model parameters, this modeling effort employed a sophisticated range of outlierdetection methods and models. These are described in the next section.

Methods
Robust Regressions for Data Quality Issues
Robust regressions techniques were used to detect which observations are potentially data
quality errors. This methodology determines the relative level of inconsistency of each
observation with a given model form. A measure between zero and one is constructed to depict
the level of inconsistency; this measure is then used as a weight in subsequent regressions. Less
consistent observations are down-weighted. The lower the estimated weight, the higher the
likelihood that the observation has data quality errors. (A weight of 0.25 or higher was used as a
data quality threshold in the regressions that follow.)
While it is possible that this formalized screening will remove validly measured (and
inconsistent) observations, the threat from poor data quality was considered sufficiently high to
justify this approach.

Specification
A Model of Retail Water Demand
The model for Portland retail water demand seeks to separate several important driving forces.
In the short run, changes in weather can make demand increase or decrease in a given year. In
the long run, population growth can drive demand higher. Strong regional economic growth can
increase water demand through additional commercial or industrial water use. In addition, a
rising economic tide can broadly increase personal income levels and economic activity can
encourage or discourage additional population growth. Changes in water rates will change the
relative attractiveness of water conservation.
These models are estimated at an aggregate level and, as such, should be interpreted as a
condensation of many types of relationships — meteorological, physical, behavioral, managerial,
legal, and chronological. Nonetheless, these models depict key short-run and long-run
relationships and should serve as a solid point of departure for improved quantification of these
linkages.
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Systematic Effects
This section specifies a water demand function that has several unique features. First, it models
seasonal and climatic effects as continuous (as opposed to discrete monthly, semi-annual, or
annual) function of time. Thus, the seasonal component in the water demand model can be
specified on a continuous basis, then aggregated to a level comparable to measured water use
(e.g., daily). Second, the climatic component is specified in difference form as a similar
continuous function of time. The climate measures are thereby made independent of the
seasonal component. Third, the model permits interactions of the seasonal component and the
climatic component. Thus, the season-specific response of water demand can be specific to the
season of the year.
The general form of the model is:
Equation 1

Use  St  Ct  Tt
where Use is the volumetric quantity of retail water demand within time T, St is a seasonal
component, Ct is a climatic component, Tt is a trend component. Each of these components is
described below.
Seasonal Component: A monthly seasonal component could be formed using monthly dummy
variables to represent a seasonal step function. Equivalently, one may form a combination of
sine and cosine terms in a Fourier series to define the seasonal component as a continuous
function of time.1 The following harmonics are defined for a given day T, ignoring the slight
complication of leap years:
Equation 2
6

 2  jT 
 2  jT 
St    i , j  sin 
  i , j  cos
  Z   S
 365 
 365 
1 

where T = (1,...365) and j represents the frequency of each harmonic. Because the lower
frequencies tend to explain most of the seasonal fluctuation, the higher frequencies can often
be omitted with little predictive loss.
The percentage effect of the seasonal component on normal demand is given by:

1

The use of a harmonic representation for a seasonal component in a regression context dates back to
Hannan [1960]. Jorgenson [1964] extended these results to include least squares estimation of both trend
and seasonal components.
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Equation 3



 exp(Yt  Tt )  exp(Yt  Tt  St ) 
St %  


exp(Yt  Tt  St )


where Y is the predicted demand.
Climatic Component: The model incorporates two types of climate measures into the climatic
component–maximum daily air temperature and rainfall.3 The measures of temperature and
rainfall are then logarithmically transformed to yield:
Equation 4

 Td

 Td AirTemp t 
Rt  ln 1   Raint , At  ln 

d
 t T

 t T

Though this model is extensible to monthly measures, for daily measures, d takes on the value
of one. Because weather exhibits strong seasonal patterns, climatic measures are strongly
correlated with the seasonal measures. In addition, the occurrence of rainfall can reduce
expected air temperatures. To obtain valid estimates of a constant seasonal effect, the seasonal
component is removed from the climatic measures by construction.
Specifically, climatic measures are constructed as a departure from their “normal” or
expected value at a given time of the year. The expected value for rainfall during the year, for
example, is derived from regression against the seasonal harmonics. The expected value of the
climatic measures (Â=Z   A ) is subtracted from the original climatic measures:
Equation 5


C t  ( Rt  Rt )   R  ( At  At )   A
The climatic measures in this deviation-from-mean form are thereby separated from the
constant seasonal effect.4 Thus, the seasonal component of the model captures all constant
seasonal effects, as it should, even if these constant effects are due to normal climatic
conditions. The remaining climate measures capture the effect of climate departing from its
normal pattern.
The model can also specify a richer texture in the temporal effect of climate than the
usual fixed contemporaneous effect. Seasonally-varying climatic effects can be created by
interacting the climatic measures with the harmonic terms. In addition, the measures can be

3

Specifically it uses the maximum daily air temperature and the total daily precipitation at the NOAA
Portland Airport (PDX) weather station as compiled by the Oregon Weather Service.
4

The logarithmic transformation of the original climate variable implies that the seasonal mean climate
effect is a geometric mean. Because the model is estimated on the logarithmic scale the departure-frommean climatic effects would be more accurately termed departure-from-median. See Goldberger [1968].
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constructed to detect lagged effects of climate, such as the effect of rainfall a week ago on
today's water demand.
The percentage effect of the climate on normal demand is given by:
Equation 5





exp(Y t  Tt )  exp(Yt  Tt  Ct ) 

Ct % 



exp(Yt  Tt  Ct )


where Y is the predicted demand.
Trend Component : For the Portland Retail Use model, a deterministic annual trend term was
used as the primary determinant of water demand in the long term. Specifically, the trend
component for Portland Retail Use was allowed to take on a different slope coefficient before
and after 2000:
Equation 6

Tt  AnnualTrend1993  1999 t   pre_ T  AnnualTrend t  T
Thus the annual trend in Portland Retail Use from 2000 on is captured by T, while the trend
prior to 2000 is given by pre_T +T.

Stochastic Effects
To complete the model, we must account for the fact that not every data point will lie on the
plane defined by Equation (1). This fundamental characteristic of all systematic models can
impose large inferential costs if ignored. Misspecification of this “error component” can lead to
inefficient estimation of the coefficients defining the systematic forces, incorrect estimates of
coefficient standard errors, and an invalid basis for inference about forecast uncertainty. The
specification of the error component involves defining what departures from pure randomness
are allowed. What is the functional form of model error? Just as the model of systematic forces
can be thought of as an estimate of a function for the “mean” or expected value, so too can a
model be developed to explain departures from the mean—i.e., a “variance function” If the
vertical distance from any observation to the plane defined by (1) is the quantity ε, then the
error component is added to Equation (1):
Equation 7

ln Use  f St , Ct , Tt   
In an Ordinary Least Squares (OLS) Regression, the error term is assumed to be distributed
normally with a constant variance.

 ~ N  ,  
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In the estimated retail demand model below, the variance is allowed to be non-constant and
separately modeled as an empirical variance (or link) function.

   g St , Ct , Tt 
A variance function was estimated using the methods of Carroll and Ruppert as a two stage
weighted least squares regression55. Briefly described, the first stage uses an OLS regression of
the mean function (Equation 7) to derive a consistent estimate of the estimated error. The
absolute value of the estimated error is used to estimate the variance function. The inverse of
the predicted variance is used to weight the regression of the mean function in the second stage.

Estimated Retail Demand Model for Portland Water Bureau
Table A2-1 presents the estimation results for the model of mean retail daily production in
Portland. The independent variables 1 to 11—made up of the sines and cosines of the Fourier
series described in Equation 2—are used to depict the seasonal shape of daily retail water

demand. Figure A2-1 graphs the predicted seasonal effect (that is, Z   S ); this is the shape of
demand in a normal weather year. This seasonal shape is important in that it represents the
point of departure for the estimated climate effects (expressed as departure from normal).
The estimated weather effect is specified in “departure-from-normal” form. Variable 13 is the
departure of daily precipitation from the average precipitation for that day in the season.
(Average seasonal precipitation is derived from a regression of daily precipitation on the
seasonal harmonics—exactly equal to daily precipitation averaged over all years in the record—
and is depicted in Figure A2-2.) Lagged precipitation deviations are also included in the model
(Variables 14 to 20). Maximum daily air temperature is treated in an analogous fashion
(Variables 25-33 and Figure A2-3). Lagged temperature deviations are also included in the model
(Variables 27 to 29). The contemporaneous weather effect is interacted with the harmonics
(Variables 21-24 and 30-33) to produce a seasonal shape to both the rainfall and the
temperature elasticities. Thus, departures of temperature from normal produce the largest
percentage effect in the spring. Similarly, departures from normal rainfall produce a larger effect
upon daily demand in the summer than in the winter. The lagged effect of temperature can also
be detected further in time than rainfall—a detectable effect one month long.
Two trend terms (34 and 35) and departure of employment growth from trend (36) comprise
the long term determinants of demand.56 The constant term (37) describes the intercept for this
equation. Figure A2-4 plots Actual Retail Demand against the Model predictions and reveals a

55

See Carroll, R. J. and Ruppert, D. (1988). Transformation and Weighting in Regression. Chapman and
Hall, London.
56

A variation of the model was used to test for a detectable trend in the seasonal shape of demand by
including an interaction of the trend term and the annual harmonic. A small but statistically significant
reduction in the height of expected summer retail demand was measured. This model is not presented in
this appendix because it complicates the interpretation of trend coefficients in the model.
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reasonably good fit. Exceptions include the lows in 1995 and the peak in 2003, both of which
were flagged by the robust regression. Specific exceptionally high or low flow days are not well
captured by the model.
Table A2-1: Estimated Retail Demand Model (Mean Function)
Dependent Variable: Log Daily Retail PWB Demand
Independent Variable

Coefficient

Std. Error

1. First Sine harmonic, 12 month (annual) frequency

-0.0832

0.00137

2. First Cosine harmonic, 12 month (annual) frequency

-0.1788

0.00161

3. Second Sine harmonic, 6 month (biannual) frequency

0.0922

0.00144

4. Second Cosine harmonic, 6 month (biannual) frequency

0.0406

0.00152

-0.0229

0.00146

6. Third Cosine, 4/12 frequency

0.0106

0.00146

7. Fourth Sine harmonic, 3 month (quarterly) frequency

0.0026

0.00144

8. Fourth Cosine, 3 month (quarterly) frequency

-0.0058

0.00143

9. Fifth Sine harmonic, 5/12 frequency

-0.0068

0.00139

10. Fifth Cosine harmonic, 5/12 frequency

-0.0003

0.00139

0.0063

0.00135

12. Indicator for Weekends

-0.0471

0.00194

13. Contemporaneous Rainfall Deviation [(ln (Rain+1)) – mean]

-0.1039

0.00645

14. One day lag of rain deviation

-0.0781

0.00663

15. Two day lag of rain deviation

-0.0684

0.00673

16. Three day lag of rain deviation

-0.0606

0.00675

17. Four day lag from rain deviation

-0.0589

0.00649

18. Five day lag from rain deviation

-0.0567

0.00663

19. Six day lag from rain deviation

-0.0096

0.00616

20. One week lag from rain deviation

-0.0048

0.00163

5. Third Sine harmonic, 4/12 frequency

11. Sixth Sine harmonic, 2 month (bimonthly)
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21. Interaction of contemporaneous rain with annual sine harmonic

0.0329

0.00374

22. Interaction of contemporaneous rain with annual cosine harmonic

0.0791

0.00448

23. Interaction of contemporaneous rain with biannual sine harmonic

-0.0285

0.00331

24. Interaction of contemporaneous rain with biannual cosine harm.

-0.0152

0.00313

25. Contemporaneous deviation from mean ln (temp) in the week

0.0562

0.01531

26. Contemporaneous day zero deviation (added to week)

0.2320

0.01109

27. Week 1 lag of temperature deviation from mean

0.0330

0.01231

28. Week 2 lag of temperature deviation from mean

0.0470

0.01224

29. Week 3 lag of temperature deviation from mean

0.0372

0.01183

30. Interaction of contemporaneous temp. with annual sine harmonic

-0.0977

0.01299

31. Interaction of contemporaneous temp. with annual cosine harm.

-0.4040

0.01477

0.0838

0.01205

32. Interaction of contemporaneous temp. with biannual sine
harmonic
33. Interaction of contemporaneous temp. with biannual cosine
harmonic
34. Overall Annual Trend 1993-2011

0.0234

0.01287

-0.0042

0.00041

35. Additional Annual Trend 1993-1999

-0.0302

0.00096

36. Deviation of ln(Employment in Portland MSA) from Trend

0.4308

0.03830

37. Intercept

4.1808

0.00272

Obs

6665

R^2

0.8228

Root Mean Squared Error

0.07256

Time period

June 2013

1993-2011
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Figure A2-1 - Portland Retail Production: Seasonal Shape of Demand
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Figure A2-2 - Mean Precipitation from Jan 1 through December 31

0

.05

.1

.15

.2

Mean Precipitation Jan1-Dec31

Jan 1

June 2013

Apr 1

Jul 1
Day of year

Oct 1

Dec 31

Page | A2-9

Figure A2-3 – Mean Temperature from January 1 through December 31
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Figure A2-4 Actual Retail Production (blue) versus Model Prediction (red)
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Table A2-2 provides the estimated variance function of Portland Retail Demand. It depicts
smaller variance in the summer (where weather variation is less) and a declining trend.
Table A2-2: Estimated Retail Demand Model (Variance Function)
Dependent Variable: Abs (Error of log Daily Retail PWB Demand)
Independent Variable

Coefficient

Std. Error

1. First Sine harmonic, 12 month (annual) frequency

-0.6684

0.0631

2. First Cosine harmonic, 12 month (annual) frequency

-0.9361

0.0621

3. Second Sine harmonic, 6 month (biannual) frequency

0.1549

0.0628

4. Second Cosine harmonic, 6 month (biannual) frequency

0.6798

0.0618

5. Third Sine harmonic, 4/12 frequency

0.3053

0.0622

6. Third Cosine, 4/12 frequency

-0.0176

0.0616

7. Fourth Sine harmonic, 3 month (quarterly) frequency

-0.0760

0.0616

0.2195

0.0615

-0.1037

0.0614

10. Fifth Cosine harmonic, 5/12 frequency

0.0523

0.0614

11. Sixth Sine harmonic, 2 month (bimonthly)

0.0967

0.0614

12. Indicator for Weekends

-0.0958

0.0956

13. Contemporaneous Rainfall Deviation [(ln (Rain+1)) – mean]

-0.2202

0.3124

14. One day lag of rain deviation

-0.3145

0.3235

15. Two day lag of rain deviation

0.0132

0.3214

16. Three day lag of rain deviation

0.1051

0.3205

17. Four day lag from rain deviation

-0.5208

0.3219

18. Five day lag from rain deviation

-0.1694

0.3213

19. Six day lag from rain deviation

0.1247

0.3034

8. Fourth Cosine, 3 month (quarterly) frequency
9. Fifth Sine harmonic, 5/12 frequency
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20. One week lag from rain deviation

0.1704

0.0793

-0.0847

0.1687

22. Interaction of contemporaneous rain with annual cosine harmonic

0.2422

0.1779

23. Interaction of contemporaneous rain with biannual sine harmonic

0.1270

0.1491

-0.2025

0.1477

1.2118

0.7433

0.9968

0.4740

27. Week 1 lag of temperature deviation from mean

-0.4268

0.5934

28. Week 2 lag of temperature deviation from mean

-0.7299

0.5854

29. Week 3 lag of temperature deviation from mean

-0.9412

0.5752

30. Interaction of contemporaneous temp. with annual sine harmonic

0.9235

0.5896

31. Interaction of contemporaneous temp. with annual cosine
harmonic
32. Interaction of contemporaneous temp. with biannual sine
harmonic
33. Interaction of contemporaneous temp. with biannual cosine harm.

-3.6503

0.5621

0.7814

0.5533

1.0991

0.5554

34. Overall Annual Trend 1993-2011

-0.0889

0.0207

35. Additional Annual Trend 1993-1999

-0.1050

0.0448

36. Deviation of ln(Employment in Portland MSA) from Trend

-1.5018

1.7732

4.2397

0.1298

21. Interaction of contemporaneous rain with annual sine harmonic

24. Interaction of contemporaneous rain with biannual cosine
harmonic
25. Contemporaneous deviation from mean ln (temp) in the week
26. Contemporaneous day zero deviation (added to week)

37. Intercept
Obs

6665

Adj R^2 Statistic
Time period
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Appendix 3. Citizen Review Committee
Biographies and Meeting Summaries

Member

John A. Davis, Chair (Environmental Issues)
John Davis is an environmental engineer with more than 30 years of experience in water
resources and water quality management. He holds degrees from London University and the
University of California at Berkeley and is a licensed engineer in Oregon and California. Davis has
developed plans and environmental assessments for water systems for many communities in
the western United States including Clatsop County, Oregon, Skagit County, Washington and the
cities of San Francisco and Los Angeles. He first became interested in water conservation in the
1970s when he conducted a study in the San Francisco Bay Area. This study was one of the first
to identify demand management as an important component of water supply planning. Recently,
he conducted a study of water conservation in the Portland metropolitan area for WaterWatch
of Oregon.
Janis Adler (Residential Water Use)
Janis Adler moved to Portland in 1987. Adler practiced law from 1985-2002, and is currently selfemployed. She has played important volunteer roles for the City of Portland and is a member of
the Portland Utility Review Board, which she has chaired since January 20120. Adler is also a
member of the City of Portland Solid Waste Committee. She is married and has two children
attending Portland public schools.
Roger Cole (Institutional Water Use)
Roger Cole serves as the Sustainable Operations Manager in the Facilities Department at Oregon
Health and Sciences University (OHSU). Prior to joining OHSU, Cole worked with KPFF Consulting
Engineers in Portland, and with the City of Portland Parks and Recreation Department. Cole is a
graduate of Purdue University.
Tom Foley (Conservation Interests)
Tom Foley has over 30-years of experience in the field of energy analysis and management,
including integrated resource planning in the Northwest with the Northwest Power and
Conservation Council, and in the Northeast. He has provided consultations for utilities
throughout the country, providing expert testimony before public utility commissions in several
states. He has widespread international integrated electric-utility resource planning experience,
having worked in Indonesia, Latin America, the Soviet Union, and Eastern Europe.
Foley is a past President and Chairman of the Board of Energy Trust of Oregon; a member of
BPA's regional Round Table to help it revise its transmission planning to include demand side
resources; and Board member of Smart Grid Oregon, a trade association established to build
jobs and businesses associated with adoption of the Smart Grid.
Jim Hall (Small Business)
June 2013
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Jim Hall earned Bachelor of Science degrees in Marine Biology and Nautical Science from Texas
A&M, and a MBA from Portland State University. Hall has over ten years of experience in the
Marine field, including commercial ship operations, commercial ship management, and vessel
repair and vessel construction. In 2006, Hall left the corporate world to become a restaurateur.
He now jointly owns four restaurants in Portland.
Jesse Stegman (Outdoor Water Use)
Jesse Stegman has worked in the landscape industry for more than 13 years. He currently works
for Willamette Landscape Services, Inc. as the Department Manager for Water Conservation and
Irrigation. He is also a Certified Landscape Irrigation Auditor (CLIA), Certified Irrigation
Contractor (CIC), Landscape Construction Professional (LCP - irrigation plus back flow),
Landscape Industry Certified (LIC-I) and an EPA Water Sense Partner.
Ann Widmer (Large Business/Industrial Water Use)
Ann Widmer is a Professor and past Dean of the School of Management at Concordia University.
She teaches in the areas of Law and Ethics in both Marketing and Health Care Administration
and directs the research, thesis and internship courses for the Concordia MBA program. She also
developed, with Dr. Joyce Zerwekh, a Bachelor of Science in Nursing (BSN) degree at Concordia
University. She has published three national award-winning books in health care administration.
Dr. Widmer serves on corporate and not-for profit boards in Portland and serves as a business
adviser to the Albina Opportunities Corporation. She is on the executive committee for Widmer
Brothers Brewing Company and the Craft Brew Alliance, and presently serves as the Chairperson
of the corporate Sustainability Committee. She was voted one of the Twenty Five Outstanding
Business Women in Portland in 1998 by the Oregon Business Journal.
Shelley Labarre (Residential Water Use)
Shelley LaBarre attended the first meeting of the CRC to represent residential interests before
resigning from the position. PWB selected Janis Adler to replace LaBarre. Adler served on the
Committee beginning with the second meeting. Jim Hall also resigned from the committee,
serving through the first two meetings. The PWB did not select a replacement. In addition to the
CRC members, facilitation and documentation professionals also participated in the meetings.
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CRC Summary Meeting Notes
Meeting:

Portland Water Conservation Rate Structure CRC

Meeting Date:

July 19, 2012

Meeting Time:

2:00 pm

Location:

Falls Creek Conference Room, Portland Building

Attendees:

Hossein Parandvash, City of Portland
Edward Campbell, City of Portland
Lorna Stickel, City of Portland
Cecelia Huynh, City of Portland

CRC Members
John Davis (CRC Chairperson)
Shelley LaBarre
Jim Hall
Roger Cole (via telephone)
Ann Widmer
Jesse Stegman
Tom Foley
Other Attendees
Tom Chesnutt (Consultant)
Trudy Cooper (Facilitation/Documentation)
Jamison Cavallaro (Facilitation/Documentation)
Kent Craford (Public attendee)
Neelam Jain (WebEx)

The first Portland Water Conservation Rate Structure Study Citizen Review Committee (CRC)
meeting was held on Thursday, July 19 at 2:00 p.m. in the Portland Building. The primary
purpose of this first meeting was to provide orientation on the rate study to the CTC as well as
to discuss criteria for rate evaluation. The meeting agenda is attached. Other handouts provided
prior to and during the meeting included:




“Citizen-Ratepayer” overview regarding Water Conservation Rate Structure Study;
Water Conservation Rate Study: Meeting Roles
Dated 5/28/10, Final Order from Oregon Dept. of Water Resources approving City of
Portland’s Water Management Conservation Plan (WMCP) under OAR 690-086.
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Introduction
Hossein Parandvash opened the meeting at approximately 2:00 PM. Everyone was asked to
introduce themselves during the opening discussion.
Scope Objectives and CRC Schedule
Hossein Parandvash introduced the Water Conservation Rate Structure Study. The central
objective of the study is to review the Water Bureau’s retail (uniform) water rate structure with
respect to its conservation impact and incentives for all retail customers. The Study will need to
demonstrate that an alternative rate design will in fact produce equal or greater water use
efficiencies than currently obtained by the existing uniform rate structure.
Lorna Stickel gave an overview of the Oregon Administrative Rule (OAR) Division 86, which due
to the approved 2010 WMCP requires an evaluation of alternative water rate structures that
encourage water conservation that can potentially be implemented as one of the WMCP’s FiveYear benchmarks by May 25, 2015. Staff volunteered and agreed to provide the CRC with a
written version of Lorna Stickel’s verbal overview. Also, staff mentioned that more info about
the WMCP is at www.portlandoregon.gov/water/46238.
Hossein Parandvash gave an overview of the Portland Water Bureau, study process and
schedule, and the charge to the CRC. As a guideline, the CRC’s basic charge is to provide:




Advice and pose questions about the study at specific stages of the project;
Feedback on specific work products generated by the firm of Gary Fiske; and Associates,
supported by the subcontracting consulting firm of A&N Technical Services, under the
various tasks contained with the scope of work of the study; and
Feedback/responses to the alternative rate structures.

During Hossein Parandvash’s PowerPoint presentation, he explained that the project team is
concurrently working on multiple Technical Memos/Tasks in addition to the deliverables of the
study itself. It was noted that there are six scheduled CRC meetings. These meeting dates are
scheduled for the 3rd Thursday of each month, which can be changed given consensus by the
CRC members and project team availability, and if the need for additional meetings arises,
others may be scheduled on an as needed basis.
Overall Study Components and Methodology
Tom Chesnutt gave a PowerPoint presentation about the study components and Technical
Memos/Tasks, including: compare current and past rate structures, evaluate historical retail
water demand, evaluate effectiveness of current rate structure in meeting local objectives and
needs, identify alternative rate structures, evaluate rate structures and make recommendations.
A general discussion of the study assumptions, opportunities, and constraints ensued. A key
issue regarding the study scope and its purpose was discussed in depth, specifically; staff and
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consultants (i.e., the project team) explained that the scope of the study is narrowly focused on
a design for water conservation utility rate structure. For example, components of water supply
utility rate designs including but not limited to uniform single block rate, increasing or
decreasing blocks, and/or seasonal rate structures will be analyzed. Triple-bottom line analysis,
service charges and customer class-based water use rates are beyond the scope of this study.
Attendees all understood that the scope of this study was focused specifically on water
conservation rate structures rather on questions of cost of service in overall rate design. The
CRC also understood that there would be no specific recommendations on specific rate
structures at the end of the study, but rather a set of potential rate structures would be
evaluated against a set of evaluation criteria. This outcome was dictated by the Portland City
Council contract approval process.
Evaluation Criteria
Tom Chesnutt led a more detailed discussion about the CRC’s charge as it relates to the study.
He explained that the alternative rate structures would be evaluated based on how well they
address the need for revenue stability, legality (especially water utility ratemaking tied to cost of
service), and cost of implementation among other factors like adaptability. He prompted the
CRC to ask themselves the question, “How would you know if you bumped into a good rate
structure?” In response, the CRC identified an effective rate structure as one that will:














Be transparent to customers;
Promote fairness – Equity (inter-class, intra-class, intergenerational);
Promote conservation;
Be sustainable in the long-term;
Support sustainable economic growth;
Respond easily to changing circumstances;
Provide revenue sufficiency in the short-term and long-term;
Be net revenue neutral;
Be affordable to customers;
Be legal;
Be understood and accepted by customers;
Be easy to administer and update; and
Comply with State of Oregon Division 86 requirements.

Process Issues
The project team distributed a Meeting Roles handout, which outlined the roles and
responsibilities of various attendees from Committee Chairperson to Committee member and
from city staff to stakeholders. The CRC was asked to consider its function with regards to
whether the CRC would provide a process for public input during the meetings or in some other
manner. Due to time constraints the public input issue was tabled for consideration at the next
meeting.
Lorna Stickel requested that the CRC members internally select a member to serve as the CRC
Chairperson to enhance the workflow between the CRC and the project team. John Davis
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volunteered to fill the Chairperson role. By unanimous consent voice vote, the CRC members
confirmed Mr. Davis as CRC Chairperson for the duration of the study.
Next Meeting
Hossein Parandvash summarized impressions gathered and comments made during the meeting.
The next CRC meeting will be held on Thursday, August 23 at 2:00 p.m., Chinook Room, 14th
floor, Portland Building. The CRC will attempt to meet every third Thursday of the month going
forward.
Issue Date

June 2013

July 24, 2012

Prepared for PWB by Jamison Cavallaro
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CRC Summary Meeting Notes
Meeting:

Portland Water Conservation Rate Structure CRC

Meeting Date: August 23, 2012
Meeting Time: 2:00 pm
Location:

Falls Creek Conference Room, Portland Building

Attendees:

Hossein Parandvash, City of Portland
Edward Campbell, City of Portland
Cecelia Huynh, City of Portland
Lorna Stickel, City of Portland
CRC Members
John Davis (CRC Chairperson)
Roger Cole
Ann Widmer
Janis Adler
Other Attendees
Gary Fiske (Consultant)
Tom Chesnutt (Consultant)
Trudy Cooper (Facilitation/Documentation)
Jamison Cavallaro (Facilitation/Documentation)
Neelam Jain (WebEx)

The second Portland Water Conservation Rate Structure Study Citizen Review Committee
(CRC) meeting was held on Thursday, August 23 at 2:00 p.m. in the Portland Building. The
primary purpose of this second meeting was to solicit feedback from the CRC on Task A
Technical Memorandum as well as clarify concepts and considerations on Tasks B and D. (NOTE:
Task Memos are prepared by the consultant team.) The meeting agenda is attached.
Other handouts provided prior to and during the meeting included:




“Oregon Administrative Rule (OAR) Division 86” overview memo by Lorna Stickel
Task A Memo: Preliminary Review of Current and Prior Rate Structures by Gary Fiske
July 19, 2012 CRC Meeting #1 (Draft) Summary Notes by Jamison Cavallaro

Introduction and Housekeeping
Hossein Parandvash opened the meeting at approximately 2:00 PM. Everyone was asked to
introduce themselves during the opening discussion. Parandvash announced that CRC member
Shelley LaBarre had stepped down, and has been replaced by Janis Adler. The CRC members and
attendees welcomed Adler.
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Hossein Parandvash gave a brief hands-on presentation to showcase the functionality and
features of the Portland Water Bureau’s new Water Conservation Rate Study web page located
at www.portlandoregon.gov/water/59171. The CRC and others can utilize this link to access
relevant documents like the Task Memos, PowerPoints, summary meeting notes, and other
documents associated with the work of the CRC.
CRC DECISION
o July 19, 2012 CRC Meeting (Draft) Summary Notes approved without corrections.

I.

CRC Process // Decisions Made

A.

Public Input

During the first CRC Meeting on July 19th, the CRC was asked to consider its function with
regards to whether the CRC would provide a process for public input during the meetings or in
some other manner. Due to time constraints consideration of public input was tabled for a
continuation at the next meeting. Today, the CRC completed its discussion. Below, are the key
points within the CRC’s decisions. However, they also stressed for each the importance of
flexibility, and their willingness to modify these general rules as needed. Edward Campbell
confirmed that information for the public would available on the Portland Water Bureau
website. All in all, the CRC developed and agreed to institute the following:
CRC DECISION
o Given the 2-hour meeting format, encourage the public to submit written comments
prior to all future CRC meetings,
o Allow in-person comments during the meetings,
o As a general rule, dedicate 15 minutes per meeting for public input, and
o Consider a contingency option of one (1) additional meeting dedicated to public input.

II.

STUDY Feedback // Key Points // Decisions Made

A.

Evaluation Criteria

Tom Chesnutt gave a PowerPoint presentation about the evaluation criteria for the study. He
affirmed the usefulness of the additional criteria list identified by the CRC at the July 19th
meeting. Gary Fiske and Tom Chesnutt reinforced that their role as consultants is to illuminate
trade-offs between criteria, define (but not recommend) specific rate structures, and evaluate a
set of potential rate structures against a set of evaluation criteria. Furthermore, Fiske and
Chesnutt explained that an evaluation algorithm is beyond the scope of the study (see Key
Points, below).
The CRC discussed ideas and asked questions about the real or perceived ways in which water
rates can effectively reduce customers’ water use. Staff and consultants explained that water
utility rate structures have the ability to encourage water savings (i.e., water conservation).
However, they also noted that it is difficult to attribute a specific amount of per-capita or annual
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savings with any specific rate structure. There was a general understanding that this study is
designed to help provide more insight into the relationship between conservation and different
water utility rate structures such as: uniform, tiered, and seasonal while simultaneously
evaluating the attributes of potential criterion trade-offs. Moving forward, discussion ensued
regarding the Portland Water Bureau’s conservation plans and related future May 25, 2015
WMCP benchmarks.

CRC DECISION
o None.
KEY POINTS
o This study will neither assign numerical values upon the criteria list nor develop an

evaluation algorithm to quantify various trade-offs for decision-making purposes.
o This study relates to the Water Bureau's requirement to evaluate conservation rate
structures as one of the 5-year benchmarks in the approved Water Management and
Conservation Plan (WMCP) for 2015-20.

B.

Task A Technical Memorandum

Gary Fiske gave a PowerPoint presentation about Task A Technical Memorandum: Preliminary
Review of Current and Prior (Portland Water Bureau) Rate Structures. The introduction of
Task A Memo reads as followed:
“Since the 2006-07 fiscal year, the City of Portland has had a uniform volumetric retail
water rate for all customer classes, which has increased in nominal and real terms each
year. Prior to that, between 1995 and April 2006, PWB had a 3-tier increasing block
rate structure. This memorandum presents a primarily qualitative discussion of how the
two rate structures compare in terms of: *
o The degree to which they encourage water conservation by customers;
o Their compliance with OAR Division 86 (WMCP) requirements; and
o Their relative administrative costs.

* Note by G. Fiske within body text of Task A Memo: There may be other benefits
and costs of each rate structure that are beyond the purview of this memorandum.”
Using graphs and charts from the memo within the Powerpoint presentation, Fiske explained
that water consumption is down, and marginal and average prices are higher now than in 200506. Fiske also referred to a quote included within his memo on page four by Robert Stavins. He
suggested that there should be an important caveat to Stavins’ quote, “….analysis indicates that
increasing-block prices, per se, have no impact on the quantity of water demanded, controlling
for price levels.” Specifically, Fiske suggested that perhaps researchers have not been able to
identify the impact of rate structure controlling for price levels, because typical municipal block
pricing rate structures do not offer a robust price steepness. Discussion transpired about the
relative steepness of alternative block rate structures, price elasticity of demand, and the way in
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which water saving inducements can likely occur by orders in magnitude through price signal
steepness. Parandvash and others commented about plausible customer behavior related to
price response to total water bill (see Key Point, below). However, it was noted again that it is
difficult to detect or measure the response to price within each block. Other issues addressed
related to bill design (e.g., year-in-review and comparison of a typical customer within the
customer service area), understanding of one’s bill, and billing frequency.
In terms of comparing the current rates to that of 2005-06 with regards to conservation
incentives, Cecelia Huynh explained that the revenue generation stayed the same when the
Portland Water Bureau changed from increasing block rates to uniform block rates in 2005-06.
Tom Chesnutt led a discussion with the members of the CRC and staff about the pre-2006 rate
and the current 2011-12 rate in terms of the comparing water conservation pricing. Hossein
Parandvash and staff finished the discussion by clarifying that the purpose of comprehensive
municipal water demand management planning (i.e., a water provider’s overall water
conservation strategy) is to avoid and/or delay long-term costs due to facilities expansion. All in
all, the attendees understood that the ideas expressed would be explored further and
meaningfully addressed within the study’s time horizon.
CRC DECISION
o None.
KEY POINTS
o Fiske will make a few minor corrections on Table 1 of the Task A memo in regards to
quarterly base charge ($8.96 will be changed to $18.26 and $10.05 changed to $20.48)
and average rate ($2.45 changed to $2.98).
o Comment by Parandvash and other: Perhaps regardless of any type of water rate
structure, customers are likely to be price sensitive to the total charge of their utility bill
rather than sensitive to a particular price of any given rate within a structure.
o Comment by all: Steepness (e.g. more tiers… 2ccf, 6, etc.) and/or robustness of the price
signal curve (e.g. a higher jump in price between tiers) could have an impact on behavior.

C.

Overview of Upcoming Work: Tasks B and D Technical Memoranda

The consultants, Fiske and Chesnutt, provided PowerPoints to overview their upcoming
Technical Memos. Task B focuses on modeling of various “what ifs” such as bundling weather
and the economy or customer ethic/behavior and weather or land use and price, etc. The
modeling will analyze various bundles in an attempt to identify customer behavior patterns
and/or correlate water consumption drivers with water use data. In preview of Task D Memo,
the consultants are comparing water utility demand trends of seven cities in the Western United
States (Portland, Tacoma, San Francisco, Seattle, Denver, Mesa, and Tucson). The memos have
yet to be completed.
CRC DECISION
o None.

Next Meeting Date
June 2013
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Hossein Parandvash summarized the ideas, comments, other key points, and decisions made
during the meeting. The next CRC meeting will be held on Thursday, September 20 at 2:00 p.m.,
Chinook Conference Room, 14th floor, Portland Building.

Issue Date

June 2013

August 27, 2012

Prepared for PWB by

Jamison Cavallaro
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CRC Summary Meeting Notes
Meeting:

Portland Water Conservation Rate Structure CRC

Meeting Date: September 20, 2012
Meeting Time: 2:00 pm
Location:

Chinook Conference Room, Portland Building

Attendees:

Hossein Parandvash, City of Portland
Edward Campbell, City of Portland
Cecelia Huynh, City of Portland
Lorna Stickel, City of Portland
CRC Members
John Davis (CRC Chairperson)
Roger Cole
Ann Widmer
Janis Adler
Jesse Stegman
Other Attendees
Gary Fiske (Consultant)
Tom Chesnutt (Consultant)
Trudy Cooper (Facilitation/Documentation)
Jamison Cavallaro (Facilitation/Documentation)
Neelam Jain (WebEx)

The third Portland Water Conservation Rate Structure Study Citizen Review Committee
(CRC) meeting was held on Thursday, September 20th at 2:00 p.m. in the Portland Building. The
primary purpose of this third meeting was to solicit feedback from the CRC on Task C Technical
Memorandum as well as the final draft evaluation criteria list for the Study and the retail
customer demand modeling issues for future Task B Memo. (NOTE: Task Memos are prepared
by the consultant team.) The meeting agenda is attached. Other handouts provided prior to and
during the meeting included:




Task C Memo: Evaluation of Current PWB Retail Rate Structures by Gary Fiske
Evaluation Criteria Definitions List by Gary Fiske
August 23, 2012 CRC Meeting #2 (Draft) Summary Notes by Jamison Cavallaro

Introduction and Housekeeping
Hossein Parandvash opened the meeting at approximately 2:00 PM. Everyone introduced
themselves during the opening discussion.
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Hossein Parandvash thanked the consultants and CRC for the progress made thus far. CRC
Meeting #2 Meeting Summary Notes were reviewed and Lorna Stickel suggested a minor
revision under Key Points on page three for bullet two. She suggested that it read, “This Study
relates to a PWB requirement to evaluate water (conservation) rate structure as one of the fiveyear benchmarks within the approved Water Management and Conservation Plan (WMCP) for
2015-2020.” The bullet as written states, “This Study relates to the Water Bureau’s water
efficiency efforts in relation to the 5-year benchmarks of the Water Management and
Conservation Plan (WMCP) for 2015-2020.” All were in favor of the suggested revision.
CRC DECISION
o August 23, 2012 CRC Meeting (Draft) Summary Notes approved with suggested revision.

I.

STUDY Feedback // Key Points // Decisions Made

A.

Task C Technical Memorandum

Gary Fiske gave a PowerPoint presentation about Task C Technical Memorandum about (current
retail rate structure) data, analysis, assumptions, and conclusions. The introduction of
Task C Memo reads as followed:
“One of the determinants (but not necessarily the only determinant) of the need for
additional conservation is the degree to which future demands are projected to outstrip
available supplies. The analysis thus begins with a comparison of projected future water
demands and supplies. In addition, the analysis (within the memo) addresses:
o
o
o
o

Anticipated economic costs and benefits;
Impacts on low and fixed-income customers;
Provision of appropriate economic signals to customers; and
Riskofrevenueinstability.”

Using graphs and charts from the memo within the Powerpoint presentation, Fiske explained
that current low-end supplies of approximately 220 Million Gallons a Day (MGD) minus the
forecasted Year 2030 high-end demand (approx. 189 MGD Avg. Peak-Season Daily Demand)
would result in a projected 2030 surplus of at least 31 MGD during peak-season. Fiske cited the
PWB’s customer demand forecasts, which are based on demand-driver scenarios for both
normal and 1967 Weather. The discussion soon transitioned to rates as Fiske addressed the
degree to which current rates are transmitting appropriate price signals and highlighted his
summary from the memo:
“In summary, it can be argued that the current rate structure is not transmitting the proper
economic signal to customers; rather, it is encouraging customers to consume at a level
that is below that which is economically efficient. This is largely due to a combination of
high fixed costs, low production costs, and projected demands that are significantly less
than current supplies.”
Fiske ended the first portion of the presentation by emphasizing that his conclusion about price
signals is a generalization not exclusive to Single or Multi-Family Residential,
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Commercial/Industrial, or Wholesale customers. He fielded questions and reiterated the
importance of an in-depth understanding of average cost vs. marginal cost. He also cited
Technical Memo A and C for more details regarding residential customers’ total water utility bill
in relation to average price and marginal price.
The discussion among the consultants, staff, and CRC then focused on revenue stability and the
administrative cost of alternative rate structure/billing system implementation. Several times
during the presentation, meeting attendees discussed another key conclusion from the Task C
Memo, which states the following:
“A corollary of the sufficiency of future supplies is that the economic benefit of
conservation to the Bureau and its ratepayers is small. Thus, the economic benefit of any
alternative rate structure that may encourage conservation is small and these benefits may
or may not exceed the incremental administrative costs of this new rate structure. Even if
the benefits do exceed the costs, the net benefit is likely to be small.”
Then, Fiske led the group in a discussion about administrative costs by pointing out that it could
be expected that rate structures that are more complex than the current uniform rate are likely
to have higher administrative costs.
The CRC asked the consultants whether they knew approximately how much more costly a
different structure would be to administer. For example, the question was presented as to
whether an alternative PWB rate design would be 10% or 50% more costly to administer than
the present or pre-2006 structure/billing system. Neither the consultant or Bureau staff could
answer this question because of the unavailability of data.,
Similar to the discussion on price signals, the discussion that transpired regarding revenue
stability/adequacy included all customer classes not exclusively revenue from residential classes.
CRC DECISION
o None.
KEY POINTS
o 1967 weather conditions yielded the highest expected peak-season demand.
o City of Tacoma uses a guiding rule of “Not to Exceed 60%” for Fixed SFR revenue as a
percent of total SFR revenue.
o Comment by Adler and others: 9,350 households currently receive Low-Income
Assistance Program discounts on their bill. How many total households are eligible?
o Comment: Wholesale accounts/contracts can provide a degree of revenue stability.
From a revenue stability planning perspective, how substantive and/or significant are
current revenues from wholesale vs. retail customers?,
B.

Overview of Work in Progress: Task B Technical Memo and Alternative Rate Designs

The consultants, Fiske and Chesnutt, provided PowerPoints to provide updates of their work in
progress. In CRC Meeting #2, the consultants explained that Task B focuses on modeling of
various determinants such as weather, the economic cycle, and other drivers of long term
growth--population, income, price, water efficient technology, land use planning and
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customer ethic/behavior. Today, they moved forward with more overview information. (NOTE:
Task B Technical Memorandum has not yet been completed, but is in progress. The work of Task
B is centered on modeling that statistically analyzes these determinants
Tom Chesnutt presented information about demand analysis. Chesnutt highlighted ingredients
needed for planning such as level, shape, uncertainty, response, and water savings achieved. He
reminded the meeting attendees that per-capita and aggregate water demand is down in
Portland and nationally. Then he explained that his work to date on this study’s demand model,
after controlling for weather and employment, leads him to seek causes for the remaining
declining trend in demand. He showcased a graph of “Estimated Passive Conservation” based on
20-years of plumbing code updates as well as new and natural turn-over in the city’s stock of
housing units, employment buildings/facilities. For example, hotels built within the past 20 years
installed low-flow faucets, showers, and toilets. Other examples to quantify passive
conservation include land use planning rules and associated zoning ordinances. Such policies
enacted over the last few decades encourage single-family residential lots (usually 5,000 sq. ft.
and smaller), accommodate apartments and similar densities/building heights through multifamily zoning uses both outright and conditional use, and urban growth boundaries to meet
urban growth management goals that apply in Oregon as implemented through Metro and local
planning requirements.
During the overview, a discussion transpired about seasonal use (i.e., peak months --- approx.
122 days) and seasonal rates.
Mr. Fiske presented an overview of rate design alternatives to be considered in the analysis.
o
o
o
o
o
o

Uniform Rates
Increasing Block Rates
Seasonal Rates
Seasonal Block Rates
Higher/Lower Fixed Charges
Customer-specific, Budget-based (e.g., household size, lot size, etc.)

Fiske and Chesnutt suggested that some rate structure design types will be modeled
quantitatively and others qualitatively. Some will undergo quantitative and qualitative modeling
and others qualitative only. The meeting attendees understood that that model might take
some time to populate and calibrate. The consultants explained that the next step is to work
more closely with staff on the design and approach for modeling each structure. The CRC can
expect to receive more refined information about the above listed structures at the next CRC
meeting. Chesnutt mentioned that the consulting team might not have the models ready to
show by the next meeting, but intend to have more to show about their work in progress.
Gary Fiske distributed a handout describing the proposed final set of evaluation criteria, which
included basic definitions for each of the 10 criteria. The list included the following (in no
particular order):
o
o
o
o

Conservation impact relative to current rate structure
Cost/difficulty of implementation
Intra-class equity
Public understanding
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o
o
o
o
o
o

Public acceptance
Potential revenue impacts (revenue stability/adequacy)
Ease of updating
Legality
Affordability
Support of sustainable growth

Fiske reminded the CRC that the list facilitates an analysis of trade-offs among alternative rate
structures and that there will be no attempt to weight the 10 criteria.
CRC DECISION
o Tentative approval of the list of design types. More definition is needed to approve list.
o Final approval of the evaluation criteria list.
o The public acceptance of criteria is a placeholder and will be looked at in more detail as
the metrics for measurement are proposed and applied.

Next Meeting Date
Hossein Parandvash summarized the ideas, comments, other key points, and decisions made
during the meeting. The next CRC meeting will be held on Thursday, October 18 at 2:00 p.m.,
Chinook Room, 14th floor, Portland Building.

Issue Date

June 2013

September 25, 2012

Prepared for PWB by

Jamison Cavallaro
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CRC Summary Meeting Notes
Meeting:

Portland Water Conservation Rate Structure CRC

Meeting Date: October 18, 2012
Meeting Time: 2:00 pm
Location:

Chinook Conference Room, Portland Building

Attendees:

Hossein Parandvash, City of Portland
Edward Campbell, City of Portland
Cecelia Huynh, City of Portland
Lorna Stickel, City of Portland
CRC Members
John Davis (CRC Chairperson)
Ann Widmer (via WebEx)
Janis Adler (via WebEx)
Jesse Stegman
Tom Foley
Other Attendees
Gary Fiske (Consultant)
Tom Chesnutt (Consultant)
Trudy Cooper (Facilitation/Documentation)
Jamison Cavallaro (Facilitation/Documentation)

The fourth Portland Water Conservation Rate Structure Study Citizen Review Committee
(CRC) meeting was held on Thursday, October 18th at 2:00 p.m. in the Portland Building. The
primary purpose of this fourth meeting was to solicit feedback from the CRC on Task B Technical
Memorandum as well as give the CRC an opportunity to review some preliminary, illustrative
rate options generated by the consultant team. (NOTE: Task Memos are prepared by the
consultant team.) The meeting agenda is attached. Other handouts provided prior to and during
the meeting included:



Task B Memo: Retail Demand Modeling by Tom Chesnutt and Gary Fiske
September 20, 2012 CRC Meeting #3 (Draft) Summary Notes by Jamison Cavallaro/PWB

Introduction and Housekeeping
Hossein Parandvash opened the meeting at approximately 2:00 PM. Parandvash thanked the
CRC and consultants for all their good work. He informed the group that restaurateur, Jim Hall,
has stepped down from his seat on the CRC. The seat will not be reassigned.
CRC DECISION
o September 20, 2012 CRC Meeting (Draft) Summary Notes approved without corrections.
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I.

STUDY Feedback // Key Points // Decisions Made

A.

Task B Technical Memorandum

Tom Chesnutt gave a PowerPoint presentation about Task B Technical Memorandum to explain
the demand modeling approach and his conclusions about this task. The introduction of Task B
Memo reads as followed:
“This technical memorandum statistically evaluates trends in total PWB retail
water usage. This analysis identifies annual and seasonal patterns, removes the
effect of weather and the business cycle from identified trends, and identifies
factors that contribute toward long-term trends. This analysis builds upon Water
Demand modeling conducted by the Portland Water Bureau (PWB). Specifically,
this application of empirical water demand modeling builds upon the analysis
reported in the following documents:
o Water Management and Conservation Plan for the City of Portland, Portland

Water Bureau, July 2010.
o Using Structural Time Series Model For Short-Term And Long-Term Water
Demand Forecasting, G. Hossein Parandvash, Portland Water Bureau, 2009.
o Analysis of Retail Water Consumption by Customer Class: Report Based on
Analyses of the Billing and Production Data, G. Hossein Parandvash, PWB,2012.”
Using graphs and charts within the Powerpoint presentation, Chesnutt explained a decade of
water use trends and corresponding trend components. The closing of Task B memo states:
“Figure 11 (on the last page of the memo) can be used to summarize the decomposition in
trends in PWB retail water demand from 2000 to 2011:
o After adjusting for weather and employment cycle Portland per capita retail demand

declined 33 gallons per capita per day (from 144 gpcd to 111 gpcd).
o About 12 gpcd or 36 percent of the decline was estimated to be attributable to

quantified passive conservation due to 1992 changes in the plumbing code.
o Another 9 gpcd or about 27 percent of the decline was estimated as the

predictable response to the increase in the real price of water and sewer service.
o Theremaining12gpcdofdeclineisattributabletoothernotyetquantifiedfactors.”

Some long-term forces suggested by the consultants, staff, and the CRC as likely “not yet
quantified factors” include the following:
o Land use (i.e., transit-oriented development patterns and regional urban growth

boundary to meet urban growth management goals; comp plan and zoning updates to
increase housing choice options for multi-family residential units as well as smaller
minimum lot sizes. NOTE: See Chesnutt’s explanation in CRC Meeting #3 Summary
Notes pg. 4.),
o Social behavior (e.g., brown lawns; more water efficient landscaping),
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o Penetration of indoor and outdoor water efficiency technologies, beyond those

mandated by the plumbing code, in households and professional trades (e.g., modern
dishwashers and washing machines; drip-irrigation system installation), and
o Active conservation due to PWB conservation programs.
CRC DECISION
o None.
KEY POINTS
o From 2000-2011, the real price of water and sewer service increased 4.6% annually.
o Estimated cumulative daily passive conservation savings increased from approximately
1.0 mgd in 1992 to 13.0 mgd in 2012. (NOTE: See Figure 10 of Task B memo for graph.)
o Comment by staff: The PWB has not conducted a study of technology/trades
penetration.
o Comment by all: An in-depth understanding of “non-1992 plumbing code-related”
penetration of water saving technology/trades might help forecast future water use
trends.

B.

Overview of Work in Progress: Alternative Rate Designs

Gary Fiske presented his work in progress on rate structure design alternatives. In part, Fiske
offered a related analysis and discussed some illustrative rate option examples that are revenue
neutral. Fiske explained that all rate structures examined in the study will be designed to
generate the actual revenues collected in FY11-12.
Mr. Fiske provided a PowerPoint presentation to showcase illustrative increasing block rates and
seasonal rates. He described the preliminary nature of the illustrative rates, and hoped that the
CRC and staff find it useful to see the work in progress. (NOTE: Go to the PWB’s Water
Conservation Rate Study web page located at www.portlandoregon.gov/water/59171 for the
ppt.)
Fiske explained how the rate model program is used to generate the rate options.
The CRC members understood that that the project will develop illustrative examples of the
following types of rate structures:
o Increasing Block Rates,
o Seasonal Rates,
o Seasonal Block Rates,
o Rate structures that assume different levels of Fixed Charge Revenue.
In addition, there will be qualitative discussion of customer-specific budget-based rates.
The consultants explained that they would continue to work closely with PWB staff on the rate
design structure examples, analytic methods, and approach used for applying the software to
generate the best options. The CRC can expect to receive more refined alternative rate design
examples at the next CRC meeting.
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CRC DECISION
o Agreement on the set of rate structures to be evaluated
KEY POINTS
o 5-6 ccf/month is a typical residential customer’s water use.
o All block rate design structure examples will integrate peak and off-peak options.
o Non-residential block rate design structures will be not be modeled.
o Non-residential seasonal options will be modeled.
o Wholesale rates will not be analyzed in this study.
o Comment by Fiske: Based on the literature, commercial customers are more responsive
to water pricing than residential customers.

C.

CityCouncil’sRequesttoConsiderDiscountRatefortheCIIcustomers

Hossein Parandvash opened a preliminary discussion about the Council’s interest in exploring
the possibility of a discount rate for high volume commercial/industrial/institutional (CII)
customers.
Gary Fiske provided a PowerPoint presentation which showed the results of an analysis of
water/sewer expenditures as a percentage of total commodity expenditures for key industrial
sectors in Multnomah County. Parandvash said that a memo on the topic would be distributed
and thanked the CRC for its assistance.
CRC DECISION
o None.
KEY POINTS
o Water and sewer services are not a major production expense for the sectors examined.
However, it was pointed out that water/sewer may be more critical as a fraction of
profit margins for some businesses.

Next Steps and Next Meeting Date
Hossein Parandvash summed up the meeting, and offered closing thoughts, announcements,
and next steps. All in all, Mr. Parandvash explained that more work would be done in the coming
month(s) on alternative rate designs and on evaluating those designs against the agreed-upon
evaluation criteria.
The next CRC meeting will be held on Thursday, November 15 at 2:00 p.m., Chinook Room, 14th
floor, Portland Building.
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CRC Summary Meeting Notes
Meeting:

Portland Water Conservation Rate Structure CRC

Meeting Date: November 15, 2012
Meeting Time: 2:00 pm
Location:

Chinook Conference Room, Portland Building

Attendees:

Hossein Parandvash, City of Portland
Cecelia Huynh, City of Portland
CRC Members
John Davis (CRC Chairperson)
Janis Adler
Roger Cole
Tom Foley
Other Attendees
Gary Fiske (Consultant)
Trudy Cooper (Facilitation/Documentation)
Jamison Cavallaro (Facilitation/Documentation)
Ann Griffin (Facilitation/Documentation)
Kent Craford (Public attendee)

The fifth Portland Water Conservation Rate Structure Study Citizen Review Committee
(CRC) meeting was held on Thursday, November 15th at 2:00 p.m. in the Portland Building. The
primary purpose of this fifth meeting was to give the CRC an opportunity to review the final
illustrative rate options generated by staff and the consultant team. (NOTE: Task Memos are
prepared by the consultant team.) The meeting agenda is attached. Other handouts provided
prior to, during, and immediately after the meeting included:






Technical Memo on Rate Structure Alternative Comparisons by Gary Fiske
Instructional Cover Letter, Rate Alternatives Evaluation Matrix, and Evaluation Criteria
Criteria Definitions by Gary Fiske
Technical Memo (11/8/12): Water and Sewer Cost High Volume Customers by Gary Fiske
Letter (from Large Volume Customers) by Portland Water Users Coalition, Kent Craford
October 18, 2012 CRC Meeting #4 (Draft) Summary Notes by Jamison Cavallaro/PWB

Introduction and Housekeeping
Hossein Parandvash opened the meeting at approximately 2:00 PM. Parandvash thanked the
CRC and consultants for all their dedication. He announced that the scheduled completion of the
study is on-track, but the sixth and final meeting (scheduled for 12/20/12) will require an extra
hour instead of the CRC’s customary two-hour meeting time allotment.
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CRC DECISION
o October 18, 2012 CRC Meeting #4 (Draft) Summary Notes approved without corrections.

I.

STUDY Feedback // Key Points // Decisions Made

A.

Technical Memo E: Rate Structure Alternative Comparisons

Gary Fiske presented the study’s final list of seven rate structure design alternatives , and
offered his analytical conclusions. (NOTE: All seven of the rate structures illustrated are designed
to generate the actual revenues by customer class collected in FY2011-12.)
Mr. Fiske provided a PowerPoint presentation about the 7 alternatives described in the
technical memorandum. The introduction to the memo reads as followed:
“This memorandum lays out a series of rate alternatives, noting their key features and how
they compare to one another. The goal is to gain a common understanding of how different
structureslook,howtheyaffectusage,andwhatisandisn’tfeasible.”
The first alternative is a simple seasonal rate with a moderate spread between the peak-season
and off-peak season rate for all classes. This is followed by a series of block rates for singlefamily residential customers that build on this seasonal rate by maintaining this seasonal spread.
(As previously discussed, block rates are only applied to the single family residential customers,
due to lack of data availability for the other customer classes.) Each alternative is intended to
illustrate a particular point. A few other alternatives that do not fit into this sequence are also
included. Those shed light on other aspects of the rate structure analysis.

(NOTE: Mr. Fiske’s memo and PowerPoint are located on the PWB’s Water Conservation Rate
Study web page, www.portlandoregon.gov/water/59171.)
Gary Fiske carefully walked the attendees through the illustrative examples to clarify and explain
the final rate structure design alternatives. Ultimately, Mr. Fiske used his PowerPoint
presentation to reinforce the key conclusions of the tech memo, which states:
o

o
o
o
o

o

For single-family and multi-family customers, a simple seasonal rate with a moderate
spread between the peak-season and off-peak season rates will result in a 1% sales
reduction for each class.
Seasonal rates will not appreciably affect CII sales.
Adding a moderately-sloped block rate will somewhat improve single-family savings.
Single-family savings can be increased significantly, while maintaining the relationship
between the seasonal average rates, by making the block rates steeper.
Increasing the fraction of revenues collected through fixed charges requires reduced
commodity rates, which results in either reduced conservation savings or actual
increases in usage.
This can be mitigated for single-family and multi-family customers by increasing the
seasonal rate spread, and/or for single-family, by steepening the block rates.
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o

A single-family block rate structure analogous to the previous PWB block rate design
results in little savings.

The facilitators and PWB staff checked-in with the CRC members to ensure that all pertinent
questions related to the final list of seven illustrative rates had been raised before Mr. Fiske
concluded his question and answer portion of the meeting. Moving forward, the CRC and the
PWB staff mentioned that the consulting team’s list of rate alternatives was very well organized
and understandable. Attendees appear confident that final list and conclusions within the Tech
Memo would be understandable to interested parties, especially the City Council and PWB
customers.

CRC DECISION
o Approval of the final set of illustrative rate design alternatives. Revisions are not needed.
KEY POINTS
o Increased fixed charges reduce annual revenue variability.
o The Water Research Foundation’s price elasticity assumptions have been adopted by
this study.
o In the tech memo, the word “sales” is a synonym for “water use” of retail customers.
o Rate design structures using more than three blocks will not be analyzed in this study.
o Only fixed charges equal to or greater than SF: 34% MF: 11% CII: 16% were analyzed.

B.

Rate Alternatives Evaluation Matrix

Hossein Parandvash distributed two handouts: a newly created spreadsheet entitled Rate
Alternatives Evaluation Matrix, and a list entitled Evaluation Criteria Definition. (NOTE: The
definitions list was approved by the CRC during CRC Meeting #3.)
Mr. Parandvash and Gary Fiske instructed the CRC members to review the matrix and rank the
final list of seven rate structures against certain criteria using a 5-point scale. The scoring
process gives each CRC member an opportunity to express his/her perspective, but also
provides a means for the consulting team to note a “range of consensus” among members.
Regarding the Rate Alternatives Evaluation Matrix itself, certain criteria within the matrix like #1
– Conservation Impact have already been ranked/evaluated and populated by Mr. Fiske based
exclusively on the quantitative results of his illustrative rate design work. Others will be
evaluated by the Technical Committee of City staff. Consequently, the CRC will provide input for
certain evaluation criteria, but not all ten criteria. Specifically, the CRC will focus on
ranking/evaluating each of the seven final rate design alternatives against the following criteria:
o
o
o
o

Intra-class equity
Public understanding
Public acceptance
Sustainable growth
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In addition to providing 5-point scale ranking for the above four evaluation criteria, the CRC
members were instructed to write substantive comments. Due to the qualitative nature of this
aspect of the criteria evaluation process, the PWB staff and consulting team explained a clear
purpose for written comments. The CRC’s written comments would be used to help illuminate
the general rationale behind each of the CRC members’ scoring selections.
(NOTE: Please see instructional cover letter, matrix, and definitions list for more detailed
information.)
CRC DECISION
o CRC members will email their rankings and evaluation comments to PWB by 11/26/12.

C.

CityCouncil’sRequesttoConsiderDiscountRatefortheCIIcustomers

This discussion is a continuation from the previous CRC meeting. Based on a technical memo
prepared by Gary Fiske (dated 11/8/12), Parandvash and Fiske reminded the attendees that this
topic of discussion has been promulgated by the City Council’s interest in exploring the
possibility of a discount rate for high volume commercial, industrial, and institutional (CII)
customers. Additionally, the Portland Water Users Coalition’s Director, Kent Craford, distributed
an open letter. Hossein Parandvash indicated that the letter will be discussed in the next CRC
meeting. This will give the CRC members to have time to review the letter.

(NOTE: Please see the associated technical memo prepared by Mr. Fiske for more information
about the City Council’s request, CII customer class water and sewer data, and conclusions.)
CRC DECISION
o N/A.

Next Steps and Next Meeting Date
Hossein Parandvash summed up the meeting results and next steps. All in all, Mr. Parandvash
reinforced that the consultant team’s forthcoming final report for the study will compare the
advantages and disadvantages of different rate structures and point out tradeoffs. He also
reminded the attendees that the CRC’s final meeting would need to start an hour early. The
attendees favored 1pm-4pm time slot.
The next CRC meeting will be held on Thursday, December 20 at 1:00 p.m., Chinook Room, 14 th
floor, Portland Building.
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November 21, 2012
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CRC Summary Meeting Notes
Meeting:

Portland Water Conservation Rate Structure CRC

Meeting Date: December 20, 2012
Meeting Time: 1:00 pm
Location:

Chinook Conference Room, Portland Building

Attendees:

Hossein Parandvash, City of Portland
Cecelia Huynh, City of Portland
Lorna Stickel, City of Portland
CRC Members
John Davis (CRC Chairperson)
Janis Adler
Ann Widmer
Tom Foley
Other Attendees
Gary Fiske (Consultant)
Tom Chesnutt (Consultant) via WebEx
Trudy Cooper (Facilitation/Documentation)
Jamison Cavallaro (Facilitation/Documentation)

The sixth and final Portland Water Conservation Rate Structure Study Citizen Review Committee
(CRC) meeting of 2012 was held on Thursday, December 20th at 1:00 p.m. in the Portland
Building. The primary purpose of the sixth meeting was to discuss CRC members’ rate structure
matrix “score” evaluations as well as give CRC members an opportunity to provide input on the
(Draft) materials and associated public involvement process for the Conservation Rate Structure
Review Report. The meeting agenda is attached. Other handouts provided prior to, during, and
immediately after the meeting included:






October 18, 2012 CRC Meeting #5 (Draft) Summary Notes by Jamison Cavallaro/PWB
Memo: Rate Structure Design Alternatives Evaluation Matrix Results by Gary Fiske (dated
12/10/12)
Letter to Portland Water Users Coalition by PWB (dated 12/5/12)
Conservation Rate Structure Review Report (Draft) Outline and Section One by Gary Fiske
and Associates, and A&N Technical Services.
CRC Involvement Process Questions by PWB

Introduction and Housekeeping
Hossein Parandvash opened the meeting at approximately 1:00 PM. Mr. Parandvash announced
that the Final Report will be sent to the CRC by late January or early February, and thanked
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everyone for their work and involvement over the last six months. He told the CRC that he
would prefer to receive all feedback regarding the Report via the “track change” feature of MS
Word document
CRC DECISION
o November 15, 2012 CRC Meeting #5 (Draft) Summary Notes approved without
corrections.
o Agreed to provide all feedback via “track change” requests.

I.

STUDY Feedback // Key Points // Decisions Made

A.

Memo: Illustrative Rate Structure Design Alternatives Evaluation Matrix Results

Gary Fiske provided a PowerPoint presentation about the memo to explain the method by
which the CRC and PWB Technical Committee (TC) “rated/scored” the Study’s seven illustrative
rate structure design alternatives. As a refresher, Mr. Fiske summarized the Study’s rate
structure alternatives and criteria against which illustrative rate structures were evaluated.
(NOTE: For more background information about the rank scoring process, please see CRC
Meeting #5 Summary Notes, Technical Memo E entitled Rate Structure Alternative Comparisons,
and Evaluation Matrix Instructional Cover Letter.)
The Evaluation Matrix Results Memo begins as follows:
“We have developed seven rate structure alternatives to evaluate against our 10
evaluation criteria. The rate structures are described in my November 8
memorandum, and include:
1. A simple seasonal rate structure for all classes.
2. A moderate 3-block rate for single family (SF) customers, and a seasonal rate for
other classes.
3. A steep 3-block rate for SF customers, and a seasonal rate for other classes.
4. Increased fixed charges for all classes, with commodity rate structures similar to #3.
5. Increased fixed charges for all classes, with extremely steep 3-block rate
structure
for SF and large seasonal spreads for other classes.
6. A moderate 2-block rate for SF and seasonal rates for other classes.
7. A SF block rate structure similar to the previous PWB block rate, which was in
effect through 2005-06. Rates for other classes are uniform.”
During the presentation Mr. Fiske fielded questions from the attendees, and highlighted the
results of the CRC and TC ratings through charts and graphs. All expressed satisfaction with the
memo as well as the time allotted during the meeting to discuss the raw results and rating
method.

The Evaluation Matrix Results Memo concludes as follows:
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“While the charts are useful for visualizing tradeoffs among the alternatives, they
cannot capture all of the information conveyed by the raw ratings (from CRC and TC
members, which have been provided in spreadsheet form in the memo) in Table 1. In
particular, it is important to bear in mind that, while the estimated conservation
savings impacts of the alternatives differ from one another, they almost all are less
than 1%. The one exception is a steep block structure, for which the predicted
savings approach 2%. But as Figure 4 shows, this alternative is perceived by our
evaluators to have other handicaps.
Although the current uniform rate structure is rated more highly, on average, against
the qualitative criteria than any of the alternatives, the quantitative ratings show that
these perceived advantages must be weighed against a smaller conservation savings
and less affordability for low-use customers. In fact, there is no one “best”
alternative. As is typically the case when comparing strategy alternatives, each
option has plusses and minuses that policy makers must weigh.”
CRC DECISION
o Not applicable.
KEY POINTS
o Charts were useful to depict qualitative and quantitative ratings.
o Though there are more than four CRC members, no more than four actually rated any
one particular illustrative rate structure against particular evaluation criteria
o Attendees were curious about the state of academic literature regarding magnitude (i.e.,
curve; slope; steepness) of block rates. The consultants and PWB staff suggested that
such literature is “not as strong” as the literature regarding price elasticity of demand.

B.

Outline and Section One of the (Draft) Conservation Rate Structure Review Report

The attendees were briefed on progress to-date on the Report, and reviewed the outline and
Section One. Very pleased overall, the CRC focused on the limitations of the study. Hossein
Parandvash will coordinate all of the CRC’s feedback on the Report via “track change” requests.
CRC CONCLUSION
o The CRC strongly encouraged including, within the “Limitations” section of the Report, a
robust discussion of the limitations of the current model and academic literature as
well as the study’s illustrative rate structures and data gaps (e.g., land use; penetration
of water saving technologies and complimentary professional trades; and other factors
cited in Tech Memos. NOTE: For more details regarding the above mentioned other “yet
to be quantified factors” in the decomposition of 2000 to 2011 trends in PWB retail
demand like land use, penetration of water technologies/trades, and more, please see
Tech Memo B and CRC Meeting #4 Summary Notes under Section A, pages 2-3.)
KEY POINTS
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o Comment by Fiske: The study’s seven rate design structures have been used for

illustrative purposes. However, the numbers for each structure are “very close to reality”
and are appropriate to illustrate the trade-offs among rate design alternatives.

C.

PWB Letter of Response to Portland Water Users Coalition

As an update regarding written correspondences between the PWB and Portland Water Users
Coalition, PWB’s Hossein Parandvash distributed the latest PWB letter (dated 12/5/12). In short,
Mr. Parandvash explained to the attendees that the PWB’s letter points out that the issues
identified in the Portland Water Users Coalition’s letter were relevant to actual rate setting
rather than rate structure, the latter of which is the focus of this study. (NOTE: Please see the
letters for more detailed information.)
CRC DECISION
o Not applicable

D.

Citizen Review Committee (CRC) Involvement Questions

Trudy Cooper facilitated the discussion and led the attendees in a group conversation focused
on the CRC’s involvement in the study. To complement the Conservation Rate Structure Review
Report, the PWB utilized a standard public involvement process approach that is quite similar to
that of a focus group. (NOTE: Ms. Cooper facilitated the meeting’s discussion using questions
prepared by the PWB staff. Please see the Appendices section of the Conservation Rate
Structure Review Report for more info about the public involvement process.)
Ms. Cooper’s facilitation of the PWB’s questions revolved around a main theme of questioning,
“How well did the CRC involvement process work?” A wide range of responses, follow-up
questions, and clarifying responses were shared among the participants. All in all, the
participants expressed positive feedback regarding the CRC approach, and a willingness to serve
in the future.
CRC DECISION
o While their CRC meetings have concluded, the CRC members reaffirmed their
willingness to participate in a meeting or workshop if called upon by for the City Council
in the future.
KEY POINTS/RESPONSES
o Administration: CRC gave high marks for the PWB’s administration of the CRC process
citing examples such as timely distribution of materials, good interactions and
facilitation, useful off-site participation option of teleconferencing/WebEx, and the
option for public input from non-CRC members.
o Meetings: CRC meetings helped to explain complex memos. Specifically, the CRC
members said the meetings helped to clarify info from the memos that may have been
understood differently during individual prep prior to the meeting.
o Meetings: CRC meetings did not provide enough time for in-depth discussions of models.
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o Meetings: Attrition in total # of CRC members from Meeting 1-6, and uneven

o
o
o
o

o
o

o

attendance. (NOTE: Attendees speculated whether or not attrition resulted once it
became apparent that the study was about “rate structures” instead of
“pricing/charges/rates.”
Meetings: it might have been helpful to have fewer meetings, and more time between
meetings for reading the materials.
Meetings: did we need more participants?
Rate Designs: CRC gave high marks for the consultants’ ability to present the way the
rate structure design alternatives would perform.
Study: Portland’s iconic “ethical uniqueness” (i.e., conservation-mindedness) was a
theme of several responses related to retail demand. (NOTE: Attendees speculated
whether or not the assumptions were “Portland-centric;” i.e., is there a possibility that
local conservation-mindedness may significantly alter the accuracy of the results of the
study’s models?)
Study: Study did not provide CRC with actionable illustrative (or actual) data/info to
accurately assess the administrative cost of changing rates, rate designs, or billing cycles.
Recommendations: to consult with the Energy Trust of Oregon and Northwest Power
and Conservation Council about the penetration rate of efficient appliances in the
Portland area, to better determine the conservation impact of rate structure versus
conservation impact of efficient appliances.
Recommendations: the CRC members had different opinions about the rate structures.
While two of the attendees favored more conservation oriented rate structures, the
other two present preferred the current uniform rate structure.

Next Steps
Hossein Parandvash thanked everyone for their involvement, and reminded the CRC that the
Review Report would be distributed in late January or early February for “track change”
requests.
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