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1 INTRODUCTION

1.1  PURPOSE AND AUTHORIZATION OF THE PRICING STUDY

The Central Utah Project Completion Act (Act) provides for Water Management
Improvement Studies (WMIS), which are intended to identify cost-effective and
environmentally sound measures which will encourage conservation and the wise use
of water. Other purposes of the WMIS are to avoid curtailments, reduce costs, improve
water quality and streamflows for environmental and recreation benefits, and make
prudent use of currently available water before importing Bear River water into Salt
Lake County.

Included within the WMIS is the Water Pricing Policy Study (Pricing Study) which is
to examine, in consultation with the State and each petitioner of project water, the
wholesale and retail pricing of water as a means of achieving water conservation.

The purposes of the Pricing Study as described in the Act are:

L To design and evaluate potential rate designs and pricing policies for
water supply and wastewater treatment within the Central Utah Water
Conservancy District (CUWCD) boundary;

2 To estimate demand elasticity for each of the principal categories of end
use of water within the CUWCD boundary;

3. To quantify monthly water savings estimated to result from the various
designs and policies to be evaluated; and

4, To identify a water pricing system that reflects the incremental scarcity
value of water and rewards effective water conservation programs.

Several key concerns regarding the Pricing Study were identified through extensive
consultation with water companies and federal, state and local agencies during Phase |
of the study. One concern was the possibility that CUWCD would impose pricing
system changes on various water purveyors. In fact, the Act does not grant new
authority to CUWCD or petitioners of project water to require the implementation of
any policies or recommendations contained in this study. CUWCD has made a
commitment to recognizing these concerns. As a practical matter, the best way to
promote adoption of pricing policies which encourage conservation is to gain the support
of water companies and local agencies, and provide a plan for analyzing, selecting,
implementing and evaluating pricing systems which not only recover all costs, but which
encourage customers to use water wisely.
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1.2 BACKGROUND AND AUTHORITY OF THE ACT

The Central Utah Project Completion Program is a multi-faceted program of water
supply development, conveyance, conservation and environmental mitigation and
enhancement. The Central Utah Project will allow the development of some of Utah’s
share of the Colorado River to the mutual benefit of municipal, irrigation and
environmental purposes.

The Completion Program has been divided into five elements. These include the Uinta
Basin Replacement Project, the Spanish Fork Canyon-Nephi Irrigation System, the
Diamond Fork System, the Wasatch County Water Efficiency Project and the WMIS.
The need for coordination between the WMIS and the other elements of the Completion
Program is emphasized and embodied in CUWCD’s approach to managing the Program,
and that coordination is an important premise of this study.

Section 207 of the Act describes the WMIS, which include three programs in addition
to the Pricing Study. These programs are the Water Management Improvement Plan,
Coordinated Operations Study, and Utah Water Conservation Advisory Board.

CUWCD is required to meet a quantified goal for water conservation by measures
identified through a Water Management Improvement Plan. The plan will estimate the
savings attributable to each measure, evaluate the cost effectiveness and environmental
effects, present an implementation plan, and an evaluation of any measures already
completed. The Water Management Improvement Plan will be updated every three
years. A total of $50 million in federal appropriations is authorized by the Completion
Act for conservation measures implemented pursuant to the Water Management
Improvement Plan. The Coordinated Operations Study examines the coordinated
operation of independent water systems and the potential modification of operating
agreements for reservoirs. Finally, the Utah Water Conservation Advisory Board was
appointed by the Governor and, as charged by the Act, has recommended water
conservation standards and regulations for promulgation by State or local authorities in
the service area of each petitioner of project water.

Section 207(c) of the Completion Act mandates that the CUWCD complete the Pricing
Study within the legislatively mandated time period of three years from the passage of
the Act. The study together with its conclusions and recommendations has been made
available for public review and will be transmitted to the Secretary of the Interior by
October 30, 1995.

Although the Pricing Study must be submitted to the Secretary, no action by the
Secretary is required. In addition, the Completion Act gives CUWCD no authority to
require any agency or petitioner to implement any pricing policy or rate structure.
Although CUWCD can not impose pricing policies on any entity, those rate structures
which reduce water demand are eligible for consideration in the Water Management
Improvement Plan. CUWCD intends that this study be used by water agencies as a tool
to assist them as they develop their own future pricing policies and resource plans.
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A credible effort to meeting the purposes of the WMIS is critically important to
CUWCD and to the petitioners of project water. There are two significant actions that
the Secretary of the Interior may take if CUWCD is found to be in substantial non-
compliance with the provisions of Section 207 of the Act. First, Section 207(g) provides
for a surcharge of 5 percent of CUWCD’s total annual Bonneville Unit repayment
obligation if the WMIS are not completed or transmitted to the Secretary. While that
surcharge will be refunded if the noncompliance is corrected within one year, it also
provides for a surcharge of up to 15 percent if the substantial noncompliance is not
corrected.

A second incentive to successfully implement the WMIS is provided by Section 211 of
the Act which allows the M&I portion of the CUP completion costs to be repaid in
accordance with existing repayment contracts. Any costs in excess of the repayment
obligations described in those contracts will be deferred indefinitely, as long as no
finding of substantial noncompliance with Section 207 is made. If such a finding were
made, then the cost allocated to M&I may be more than the cost to be repaid under the
existing repayment contracts, which could increase the cost of water delivered to the
petitioners.

1.3 REPORT ORGANIZATION

This report is intended to provide conclusions and recommendations resulting from the
Pricing Study and to reflect the study’s practical applications as well as to document the
technical analysis required to comply with the Act. The report is segmented into three
parts, not including a two-chapter introduction to the study and the study area.

Part | focuses on policy analysis by exploring the role of pricing in water agency
planning and by evaluating a number of alternative pricing policies based on identified
criteria, including water conservation.

Part II contains the technical analysis performed to fulfill the requirements of the Act.
In particular, it documents the methods used to develop estimates of price elasticity of
demand, quantified conservation potential, and the impact of phasing out ad valorem tax
collections by CUWCD and the petitioners of CUP water.

Part II1 summarizes the conclusions that can be drawn as a result of the study. A step-
by-step discussion of how this study meets the requirements of the Act is provided, as
are recommendations resulting from the study.

1.4 STUDY LIMITATIONS

As with any study that discusses projections and forecasts, the conclusions of this study
are derived under a set of assumptions. When actual conditions deviate from the
assumptions that have been made, the results of any analysis that is dependent on those
assumptions will deviate from expected results.
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2 THE CUWCD SERVICE AREA

CUWCD is a wholesale water provider whose primary purpose is to manage the CUP and
distribute water developed by this project to consumers in a ten county area in central and
southern Utah (see Figure 2.1). Although CUWCD is the largest water agency within its
service area, it supplies a very small portion of the total water used in the area. Of the more
than 2 million acre-feet of water used in the service area in 1990, less than two percent was
supplied by CUWCD. The remaining 98 percent was provided from local sources owned and
operated by individual water agencies. It is estimated that at full development of the CUP,
CUWCD will supply approximately nine percent of the total water used within its service
area.

2.1 GEOGRAPHIC AREA

The topography and climate of the CUWCD service area varies considerably. The
topography ranges from 13,000 foot peaks in the Wasatch and High Uinta Mountain Ranges
to Great Basin desert lowlands. Uintah, Duchesne and Wasatch Counties, along with the
small portion of Summit County that is within the CUWCD service area, are to the east of
the Wasatch Mountains and drain into the Colorado River Basin. The remaining counties lie
to the west of the Wasatch Mountains and drain into the Great Basin.

Severe climatic extremes are evident in the area. Extreme cold temperatures and heavy
precipitation can be found in the higher elevations, with more moderate seasonal variations
found in some of the central valleys and low precipitation levels found in the arid desert
lowlands. Average annual rainfall in the CUWCD service area ranges from 8" in the Vernal
area to 15" along the Wasatch Front. Table 2.1 documents regional and seasonal temperature
differences in the service area.
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Figure 2.1
CUWCD Service Area
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Table 2.1
Average Temperature Range in CUWCD Service Area’
County? City Maximum Average Minimum Average Low
High Temperature in Temperature in

July (degrees F) January (degrees F)

Duchesne Duchesne 83.9 6.5

Garfield Panguitch 86.0 12.1

Juab Nephi 87.6 16.6

Piute Circleville 84.7 19.1

Salt Lake Salt Lake City 83.6 16.6

Sanpete Manti 81.8 16.8

Uintah Roosevelt 88.9 3.0

Utah Provo 90.1 20.7

Wasatch Heber 84.2 TS

' Source: 1993 - National Oceanic and Atmospheric Administration.

* Summit County is excluded due to lack of data within CUWCD service area.

2.2 CUSTOMER CHARACTERISTICS
Population and Economic Distribution
The population and economic distribution within the CUWCD service area is also quite

broad. Tables 2.2 - 2.12 reflect the economic and demographic diversity of the area by
county.
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Table 2.2
Population Projections in CUWCD Service Area'

County’ 1980 1990 1995 2000
Duchesne 12,565 12,600 13,371 13,656
Garfield 3,673 3,950 4,289 4,645
Juab 5,530 5,800 6,446 6,635
Piute 1,329 1,250 1,515 1,535
Salt Lake 619,066 728,000 811,839 875,525
Sanpete 14,609 16,300 18,588 19,613
Uintah 20,506 22,200 24,182 25,307
Utah 218,106 266,000 310,538 340,877
Wasatch 8,523 10,100 11,938 13,228
TOTAL 905,888 1,068,191 1,204,702 1,303,022
' Source: State of Utah Economic & Demographic Projections: 1994.

* Summit County is excluded due to lack of data within CUWCD service area.

The largest population growth is expected in Utah, Wasatch and Salt Lake Counties. In
addition to the high percentage growth, Salt Lake and Utah Counties are by far the most
populous counties in the State of Utah. This reinforces the expected need for increased
culinary water availability in these areas.

In reviewing Tables 2.3-2.11, interpretive emphasis should be placed on those industrial
sectors that traditionally use significant amounts of water. In particular, agriculture, mining,
and manufacturing can potentially use very large quantities of water per employee in their
production processes. Other sectors, which are more commercial in nature, generally use less
water per employee than agriculture, mining and manufacturing.
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Table 2.3
Total Employment Projections - Duchesne County’

Industry 1980 1990 1995 2000
Agriculture 870 928 899 903
Mining 1,070 448 492 489
Construction 210 102 159 169
Manufacturing 170 138 268 302
TCPU 240 397 503 560
Trade 890 796 869 915
FIRE 80 136 96 101
Services 300 449 461 506
Government 1,100 1,214 1,474 1,434
TOTAL 4,930 4,608 5,221 5,379
' Source: State of Utah Economic & Demographic Projections: 1994,

Employment growth in Duchesne County is led by the transportation, communication and
public utilities (TCPU) sector, and the manufacturing and services sector. The agriculture
sector is projected to grow slightly. Mining appears to have stabilized after a significant
reduction between 1980 and 1990.
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Table 2.4
Total Employment Projections - Garfield County’

Industry 1980 1990 1995 2000
Agriculture 290 287 281 281
Mining 210 7 8 8
Construction 380 23 36 36
Manufacturing 250 209 111 117
TCPU 90 59 65 67
Trade 130 189 221 239
FIRE 20 22 20 22
Services 270 510 701 776
Government 460 459 484 498
TOTAL 2,100 1,765 1,927 2,044
! Source: State of Utah Economic & Demographic Projections: 1994.

Employment growth in Garfield County is led by the services and trade sectors. The mining
and manufacturing sectors appear to have stabilized after significant reductions between 1980
and 1990. Agriculture remains stable.

2-6




Printed from Records Department
DESTROY AFTER LISE

THE CUWCD SERVICE AREA

Table 2.5
Total Employment Projections - Juab County'

Industry 1980 1990 1995 2000
Agriculture 320 297 284 288
Mining 100 107 45 45
Construction 150 109 93 96
Manufacturing 420 250 338 347
TCPU 50 28 58 61
Trade 410 489 393 575
FIRE 40 27 41 42
Services 190 293 473 498
Government 420 462 545 540
TOTAL 2,100 2,062 2,432 2,492
' Source: State of Utah Economic & Demographic Projections: 1994.

Employment growth in Juab County is led by the services and trade sectors. The mining
sector appears to have stabilized after significant reductions between 1980 and 1990.
Manufacturing has shown some substantial recent growth after significant reductions between
1980 and 1990. The agricultural sector appears to have stabilized after minor reductions
between 1980 and 1990.
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Table 2.6
Total Employment Projections - Piute County’

Industry 1980 1990 1995 2000
Agriculture 160 154 149 151
Mining 30 1 0 0
Construction 20 0 2 2
Manufacturing 30 29 55 56
TCPU 10 12 16 17
Trade 20 18 25 27
FIRE 10 5 8 8
Services 10 8 14 15
Government 140 115 135 134
TOTAL 430.00 342.00 404.00 410.00
' Source: State of Utah Economic & Demographic Projections: 1994.

Employment growth in Piute County is led by the manufacturing and TCPU sectors. The

mining sector has disappeared. Agriculture has remained stable.
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Table 2.7
Total Employment Projections - Salt Lake County'

Industry 1980 1990 1995 2000
Agriculture 1,800 2,295 2,674 3,012
Mining 6,060 2,754 3151 3,202
Construction 16,440 14,885 19,179 18,144
Manufacturing 46,180 50,580 54,479 59,388
TCPU 22,310 28,293 34,388 37,991
Trade 74,460 93,170 109.464 120,537
FIRE 17,480 24,530 29,806 32,929
Services 52,730 95,389 121,939 140,989
Government 48,960 58,878 70,412 75,062
TOTAL 286,420 370,774 445,492 491,254
' Source: State of Utah Economic & Demographic Projections: 1994.

Employment growth in Salt Lake County is strong across all sectors other than mining.
While the trade and services sectors provide the largest number of jobs, relative growth in
the manufacturing and agricultural sectors is strong.
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Table 2.8
Total Employment Projections - Sanpete County’

Industry 1980 1990 1995 2000
Agriculture 1,170 1,070 999 1.014
Mining 10 0 0 0
Construction 140 141 162 172
Manufacturing 890 865 712 741
TCPU 80 126 135 145
Trade 500 823 1,023 1,120
FIRE 90 97 126 136
Services 400 425 616 689
Government 1,230 1,661 2,275 2,460
TOTAL 4,510 5,208 6,048 6,477
' Source: State of Utah Economic & Demographic Projections: 1994.

Employment growth in Sanpete County is led by the trade and government sectors. The
mining sector has disappeared. Agriculture has remained relatively stable. Manufacturing is
rebounding from a reduction in employment between 1980 and 1990.
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Table 2.9
Total Employment Projections - Uintah County'

Industry 1980 1990 1995 2000
Agriculture 740 784 773 779
Mining 1,670 1,161 1,039 1,052
Construction 270 197 226 249
Manufacturing 180 195 255 260
TCPU 610 598 643 733
Trade 1,410 1,486 1,858 1,991
FIRE 160 110 109 115
Services 1,460 1,352 1,620 1,831
Government 1,150 1,623 1,787 1,769
TOTAL 7,650 7,506 8,310 8,779
' Source: State of Utah Economic & Demographic Projections: 1994.

Employment growth in Uintah County is led by the trade, services, government and
manufacturing sectors. The mining sector has stabilized after a significant reduction between
1980 and 1990. Agriculture has remained relatively stable.
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Table 2.10
Total Employment Projections - Utah County'

Industry 1980 1990 1995 2000
Agriculture 2,660 2,625 2,866 3,034
Mining 360 40 81 83
Construction 3,320 2,989 5,781 6,210
Manufacturing 12,970 14,089 15,012 16,131
TCPU 2,170 2,518 2,356 2,683
Trade 12,640 21,929 27,040 30,730
FIRE 2,020 2,275 3,032 3,405
Services 19,140 35,640 48,595 55,986
Government 11,130 14,660 17,972 20,236
TOTAL 66,410 96,765 122,735 138,498
' Source: State of Utah Economic & Demographic Projections: 1994.

Employment growth in Utah County is strong across all sectors other than mining.

Agriculture and manufacturing continue to show steady growth.
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Table 2.11
Total Employment Projections - Wasatch County’

Industry 1980 1990 1995 2000
Agriculture 430 436 426 434
Mining 80 0 0 0
Construction 380 276 322 349
Manufacturing 160 121 146 163
TCPU 50 90 103 118
Trade 500 602 859 987
FIRE 70 71 57 65
Services 280 703 899 1,090
Government 630 674 T2 849
TOTAL 2,580 2,973 3,584 4,055
' Source: State of Utah Economic & Demographic Projections: 1994.

Employment growth in Wasatch County is led by the services, TCPU and trade sectors. The
mining sector has disappeared. Manufacturing has rebounded after reductions in employment

from 1980 to 1990. Agriculture remains stable.

Table 2.12 shows the marked contrast between high-income, high employment areas such
as Salt Lake, Utah and Wasatch Counties, and lower-income, lower-employment areas such
as Piute, Garfield and Sanpete Counties.
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Table 2.12
Economic & Demographic Characteristics (1990) - CUWCD Service Area’
County’ | Median Persons Per Median Median | Unemploy
Age Per Capita | Household Home Rate
Household | Income Income Value

Duchesne 24 3.40 $12,245 $23,653 $43.400 8.1%
Garfield 30 3.00 $12,840 $21,160 $49,800 10.5%
Juab 27 3.18 $10,710 $23,569 $43,300 6.4%
Piute 37 2.84 $11,097 $19,125 $45,500 11.4%
Salt Lake 26 2.98 $15,399 $30,149 $71,000 3.8%
Sanpete 23 3.24 $10,733 $20,197 $47,000 9.1%
Uintah 25 3.31 $11,053 $23,968 $44,400 6.3%
Utah 21 3.63 $11,467 $27,432 $70,000 3.7%
Wasatch 26 3.26 $12,603 $27,981 $69,900 6.6%
' Source: 1993 Statistical Abstract of Utah, Bureau of Economic and Business
Research, David Eccles School of Business, University of Utah.
? Summit County is excluded due to lack of data within CUWCD service area.

Survey of Customers for Water Management Improvement Studies

To characterize retail customer characteristics and perceptions, two surveys were performed
by CUWCD within the service area. The first survey was a telephone survey intended to be
statistically representative of residential customers within the CUWCD service area. (This
survey is referred to herein as the "Regional Survey.")

The second survey (referred to as the "Elasticity Study Survey") was a mail survey targeting
a random sample of residential customers within the retail service areas of Salt Lake City,
Murray City, and South Salt Lake City water departments. This survey was conducted to
collect data specifically for the price elasticity study and was, thus, rather limited in
geographic coverage.

Copies of the two survey instruments are included in Appendix A.
Regional Survey Results

Survey respondents in the Regional Survey were asked whether they believed that the use
of increasing block rates is a fair way to calculate water rates. Four categories were provided
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for responses ranging from Definitely to Definitely Not. Sixty-five (65) percent of the
respondents answered Definitely or Probably while only 26 percent responded Probably Not
or Definitely Not.

Survey respondents were asked for their response to a number of statements listing ways a
water agency can encourage water conservation. The results of these questions are
summarized on Table 2.13. The results reiterate the results of the question discussed above,
i.e., that respondents believe that customers that use more water should pay more than
customers that use less water. The results also indicate that respondents are generally
opposed to using higher prices as a means of eliciting conservation.

The question concerning seasonal rate differentials provides interesting but incomplete data.
Customers clearly oppose using higher prices to elicit conservation. However, if developed
to be revenue neutral, seasonal rates afford customers the opportunity to lower their overall
water bill by conserving water relative to the bills they would have otherwise received. The
seasonal rate question was phrased in the negative sense, i.e., would you want to pay more
in the summer than in the winter, and customers responded accordingly. The survey would
have provided more complete information if customers had been asked if they would be
willing to pay more in the summer in exchange for the opportunity to lower their total
annual bill, or asked if they would be willing to pay higher bills in the summer knowing that
their annual bill would remain the same.

Table 2.14 reports the results of questions addressed to the 42 respondents that reported
using water for producing crops or livestock for sale. The percentage of irrigators that
oppose using higher prices as a means for eliciting conservation (67) matches fairly closely
the percentages from the overall body of survey respondents. Forty-three (43) percent of
irrigators oppose metering as a means of eliciting conservation while 50 percent of irrigators
favor metering.
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who use less water pay less per gallon
than those who use more water

Table 2.13

Attitudes Of Respondents Towards Pricing As Conservation Tool'

Survey Question Percent Percent
Opposed® Favor®

Charging higher rates for water so 76 23
people use less water
Charging more for water use in the 65 31
summer than in the winter
Restructuring water rates so customers 30 65

Response” categories.

' Numbers do not add to 100 percent because of "Don’t Know" or "No

? Includes categories "Strongly Oppose" and "Somewhat Oppose."
* Includes categories "Strongly Favor” and "Somewhat Favor."

Table 2.14
Attitudes Of Irrigators Towards Pricing As Conservation Tool'
Survey Question Percent Percent
Opposed’ Favor®
Charging higher rates for purchased 67 21
water
Metered water use 43 50

Response" categories.

' Numbers do not add to 100 percent because of "Don’t Know" or "No

* Includes categories "Strongly Oppose" and "Somewhat Oppose."
* Includes categories "Strongly Favor" and "Somewhat Favor."
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Elasticity Study Survey Results

The Elasticity Study Survey was composed entirely of residential customers in the service
areas of three utilities in the Salt Lake City area. Thus, the results are not representative of
the entire CUWCD service area. The Elasticity Study Survey, however, is the only currently
available source for a wide range of attitudinal data. Thus, the results are presented herein
with the caveat that the data can be considered anecdotal to the entire region.

The Elasticity Study Survey included a number of attitudinal questions and questions
concerning water conserving behaviors. The majority of respondents (63 percent) felt that
they were well informed about water supply issues in their community. Seventy-four (74)
percent of respondents consider it "Of considerable importance" or "Extremely important"
to conserve water in their community. Another 26 percent felt it was "Somewhat important”
and only one percent felt that it was "Not Important." This compares to 95 percent of
Regional Survey respondents that felt it was either "Very Important” or "Somewhat
Important" to conserve water in their community. Ninety-four (94) percent of Elasticity
Study Survey respondents either "Strongly agreed" or "Agreed" that it was the utility’s
responsibility to promote conservation while six percent either "Disagreed" or "Strongly
Disagreed."

The Elasticity Study Survey also included numerous questions inquiring about respondents’
knowledge of water rates and their water bills. Customers were asked to respond to a number
of statements, indicating whether and how strongly they agree or disagree. Table 2.15
provides a summary of responses to a number of rate-related questions. (Note that the order
in which questions appear on Table 2.15 is not the same as the order in which they appeared
on the questionnaire.) Interesting findings emerge from reviewing questions by related
groupings, and results. These are as follows:

. The first two questions ask, essentially, whether customers believe that their
bill is under their control. Sixty-nine (69) and 64 percent agreed with
statements indicating that the magnitude of their bills is not entirely under
their control.

. The response to the third question concerning whether the bill is too high was
split almost 50-50.

B The fourth, fifth, and sixth questions ask whether the customers trust their
utilities. Two-thirds to three-quarters of the customers agreed with statements
indicating that they trust their utilities.

. The seventh question provides ambiguous data. Taken in concert with the fact
that the vast majority of respondents think it is the utility’s responsibility to
promote conservation, the results to question seven indicate that customers
believe the responsibility is full-time, not just during drought years. This is
not clear from the question, merely implied.
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. The final four questions (8 through 11) indicate that respondents do track
water bills and water rates. However, the response to questions 8 and 9 do not
match particularly well despite the fact that they are nearly the same question.
The differences might indicate that the respondents know what recent bills
have been, but do not know how they compare to earlier bills.

In summary, the Elasticity Study Survey indicates that customers:

(1) are concerned about the level of their water bills and the level of their control
over their bills;

(2) trust their utilities; and

(3) think it is the utility’s responsibility to promote conservation.
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Table 2.15
Elasticity Study Survey Results
For Rate Issues And Water Bills
(Percent)”
Strongly Somewhat Somewhat Strongly
Rate Issues / Water Bill Statements Disagree Disagree Disagree Agree Agree Agree
1. 1 am very concemed that my water bills 5 10 16 22 19 28
will be more than [ can comforiably afford.
2. No matter how hard | try to conserve 5 8 21 36 16 12
water, | only save pennies a day.
3. T think my water bill is too high. 9 15 25 25 13 13
4. The water company controls water rates 9 8 20 40 16 T
effectively.
5. The rates I pay for water are reasonable. 7 6 12 33 22 19
6. 1 trust my water company to provide 6 8 10 28 23 25
waler at a fair and reasonable price.
7. Rate increases should be made to fund 16 11 17 18 17 21
water conservation only during a serious
water shortage.
8. I track my water costs pretty closely. 9 18 20 23 16 13
9.1 know how much I pay for water each § 6 8 18 25 39
month.
10. What [ pay for water influences my 9 14 16 29 16 16
level of water use.
11. T am well informed about the rates 8 14 19 30 17 12
charged by my water company.
" Percentages may not add to 100 due to rounding of individual numbers.

Conservation Practices

Both the Regional Survey and the Elasticity Study Survey asked questions concerning
behaviors adopted or actions taken to conserve water. Table 2.16 summarizes the results of
these two surveys.

The results on Table 2.16 provide some interesting information related to customers’ water
conserving behaviors. First, the most frequently adopted behaviors conserve heated water.
Saving water in the shower (or bathtub), the dishwasher, and clothes washers save money
on the electric or natural gas bills for heating water. On the Regional survey, these actions
were the only actions with acceptance rates above 80 percent and the two comparable
questions on the Elasticity Study Survey showed similar results. Table 2.17 shows a similar
trend insofar as the two most widely adopted appliances save heated water -- efficient clothes
washers and efficient dish washers. This finding points to an opportunity to spur yet further
water conservation by building an additional awareness of the potential energy bill savings
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available through widespread installation of low-flow showerheads and faucet aerators with
shut-off valves.

The numbers on Table 2.17 indicate that there are significant levels of penetration of some
technologies into the market, particularly those technologies that conserve heated water. In
addition to those mentioned in the earlier discussion, low-flow showerheads and faucet
aerators have penetration rates above 50 percent, while other indoor technologies are well
under 50 percent. Two outdoor technologies -- shut-off nozzles and timers for sprinkler
systems -- also exhibit greater than 50 percent penetration rates.

The numbers on Table 2.17 also indicate that there is significant opportunity for increased
penetration of water conserving devices into the existing residential market. This is
particularly true for the indoor end-uses that do not impact heated water usage. The large
Don’t Know and No Response figures indicate that there is a substantial lack of
understanding in the market place. In some cases (such as a low-flow faucet), unless the
survey respondent installed the faucet, it would be hard for the respondent to actually know.
As an example, respondents would need to be sufficiently knowledgeable to perform a timed
running of the faucet to measure the gallons per minute and to know whether the result
represented low-flow. In other cases, such as the toilet tank displacement dam, the
respondent might not know, but it should be simple to find out. Residential water audit
programs represent one avenue for assisting customers in determining additional potential
for water conservation.
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Table 2.16
Comparative Statistics On Water Conserving Behaviors And Actions
Regional Survey Compared To Elasticity Study Survey
(Percent)”
Regional Survey Elasticity Study
Behavior Survey
Or
Action Always or Seldom or

Most of Time Never Yes No
Water lawns less frequently than normal 65 26 68 28
Not letting water run when brushing teeth, shaving, washing dishes 74 27
or washing your car'
* Tum off water while brushing teeth’ 79 19
* Tum off water while shaving' 78 16
» Wash dishes with the basin filled' 55 41
« Wash car with bucket' 70 26
Read information on how to conserve water 43 56
Landscape your yard to require less water 40 50 49 41
Full loads when washing clothes® 93 5 96 3
Installed water saving plumbing fixtures such as low flow toilets, or 56 18
shower heads’
» Low-flow toilet’ 31 59
» Low-flow shower head” 54 38
Full loads on dish washing* 82 10 80 15
Installed automatic sprinkling system® 51 40 59 40
Shower rather than bathing® 87 14 66 29
' The question on the Regional Survey combined four questions. The Elasticity Study Survey asked these questions individually.
* The Elasticity Study Survey asked "Match water level to size of laundry."
* The question on the Regional Survey combined two questions. The Elasticity Study Survey asked these questions individually.
* The Elasticity Study Survey asked "Match cycle time to dishwasher load."
* The Elasticity Study Survey asked "Automatic timer for sprinkler system.”
* The Elasticity Study Survey asked a different question — "Use less water in tub."
" Percentages do not add to 100 due to exclusion of No Response and Don’t Know.
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Table 2.17
Adoption Rates For Water Conserving Appliances And Devices'
Among Elasticity Study Survey Respondents
(Percent)

Don’t No
Appliance / Device Yes No Know Response
Toilet tank displacement dam 10 81 9 22
Toilet tank displacement bag 9 84 7 21
Low-flow toilet 31 59 10 15
Low-flow showerhead 54 38 7 16
Low-flow faucet 24 65 11 20
Self closing faucet 5 83 13 23
Faucet aerator 56 35 9 18
Efficient clothes washer (adjustable 90 8 2 9
water levels)
Efficient dishwasher (adjustable 74 24 2 26
cycle time)
Shut-off nozzle for garden hose 56 41 3 18
Automatic timer for sprinkler system 59 40 1 23
Drip irrigation system 13 85 1 28
' The question asked "Do you currently use any of the following water conservation
appliances / devices?"

Non-Residential Customer Characteristics
At this point in time, very little information is available for non-residential customers on a
region-wide basis. Surveys of natures similar to the Regional Survey or the Elasticity Study
Survey have yet to be performed. Thus, the only real sources of data are Census Bureau and

other State and Federal agencies.

Summary Of Customer Attitudinal And Characteristics Data

Related specifically to water conservation rates and practices, the following summary
statements can be made based on residential survey data available at this time.
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1. Residential customers are opposed to the concept of simply raising rates to induce
water conservation.

2. Residential customers favor the concept of linking water use and per unit price.

3. Residential customers believe it is the utility’s responsibility to promote water
conservation.

4. Residential customers have adopted fairly significant levels of water conserving

behaviors and appliances / devices. Significant potential remains in the residential
sector for installation of additional water conserving technologies.

3, Residential customers have some difficulty responding to questions concerning the
installation of water conserving technologies within their residences. Utility water
audit or informational programs could assist customers in recognizing whether they
have low-flow devices in their home.

2.3 CHARACTERISTICS OF WATER AGENCIES

As part of the Water Management Improvement Studies, a water usage inventory
questionnaire was distributed to water agencies in Salt Lake, Utah and Wasatch Counties and
the Uinta Basin in May 1992.

Questionnaires were delivered to 324 water agencies. Responses were received from 134
agencies, representing a response rate of 41 percent. Of the 167 questionnaires delivered to
Salt Lake County agencies, 61 (37 percent) were completed and returned. Utah County
agencies returned 49 of 113 questionnaires for a response rate of 43 percent, and 9 of 14
questionnaires delivered to Wasatch County agencies (64 percent) were returned. In the Uinta
Basin, 15 of 30 questionnaires (50 percent) were completed and returned.

The 134 respondents provided information on the size and structure of their agencies,
primary sources of supply, pricing systems employed, customer classes served, and water
conservation programs in place or planned.

The responding agencies serve a total of 258,409 customers. Total annual water sales are
692,114 acre-feet. Average annual sales per customer is 2.68 acre-feet.

Agency Size and Structure

Respondents most frequently identified themselves as canal or ditch companies, privately
owned community water companies, or municipal water utilities (see Figure 2.2). Municipal
water utilities easily serve the greatest number of customers, serving more customers than
all other agency types combined. Municipal water utilities also supply the greatest amount
of water, almost 290,000 acre-feet, although canal or ditch companies also deliver a
substantial amount of water (over 204,000 acre-feet).
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Figure 2.2
TOTAL RESPONDENTS BY AGENCY TYPE

53 39.6%

28 20.9%

6.0%

15 11.2%

CANAL OR DITCH PRIVATE COMMUNITY MUNICIPAL WATER
B ALL OTHERS 2] IRRIGATION [l MUTAL WATER CO.

A large number of canal or ditch companies have small customer bases but sell a
proportionately large amount of water to each customer. Privately owned community water
companies are also characterized by a small customer base, however, they generally sell less
than one acre-foot per customer. Customer base varies widely for municipal water utilities,
with the vast majority of agencies selling less than two acre-feet per customer.

The presence of irrigation companies in the Uinta Basin appears to be the explanation for
the larger proportion of agencies (67 percent) that sell over ten acre-feet per customer.
Conversely, the large proportion (46 percent) of agencies in Salt Lake County that sell less
than one acre-foot per customer is probably reflective of the high incidence of agencies that
serve residential customers in Salt Lake County.

Size of agency is reflected by the number of customers served and the amount of water sold
by the respondent. Number of customers is defined as the number of billed customers or
connections, not total population served. Amount of water sold is expressed in acre-feet. A
number of agencies were not able to provide this information.

The majority of respondents serve less than 100 customers (see Figure 2.3), reflecting the
presence of a large number of relatively small water companies.
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Figure 2.3

AGENCY SIZE BY NUMBER OF CUSTOMERS
# OF RESPONDENTS IN EACH CATEGORY

36 29.8%” 12 9.9%

# OF TOTAL CUSTOMERS SERVED

<100 100-999 [ 1.000-3,999 & 4,000-20,000 [l >20,000

Average sales per customer were computed using only the information from those agencies
that provided both their total water sales and total customers served. Average sales per
customer is not the direct quotient of total water sales divided by total customers served. A
respondent breakdown of average annual sales per customer is shown in Figure 2.4.
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Figure 2.4

CUSTOMER USE
SALES PER CUSTOMER (ACRE-FEET)

18 31.6%

16 28.1% QN

14 24.6%
9 15.8%

# OF RESPONDENTS PER CATEGORY
ANNUAL A.F./CUSTOMER

[Jo1 ] 1019 | 20100 [l >10

Customer Class

Not surprisingly, the majority of customers served are residential customers (see
Figures 2.7-2.10). However, almost half of the water sold is to irrigation customers. As
would be expected, average sales per customer is lowest for residential customers and

highest for wholesale customers (see Figure 2.5).
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Figure 2.5
AVERAGE WATER DELIVERIES
BY CUSTOMER CLASS
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Source of Supply

Fifty percent of responding agencies get all of their annual supplies from a single source. Of
the agencies that use a single supply source, 49 percent are supplied by a surface water
source (see Figure 2.6).

2-27



Printed from Records Department
DESTROY AFTER USE

WATER PRICING POLICY STUDY

Figure 2.6
WATER AGENCY SOURCES OF AVERAGE
ANNUAL WATER SUPPLY
50
40
w
:
o 30
=
o
&
& 20
S
*
10

SPRINGS PURCHASES
PERCENT OF TOTAL SUPPLY PROVIDED BY THIS SOURCE

B 100% 75-99.9% 50-74.9% | | 25-49.9% [ 0.1-24.9%

Pricing Structures

A large majority of residential, commercial, and wholesale customers are charged under a
minimum charge pricing system (see Figures 2.7-2.10). Pricing structures faced by irrigation
customers are more evenly spread between a fixed charge system, a flat rate system, a
minimum charge system, and other pricing systems. Only two responding agencies employ
an increasing block pricing structure. The number of agencies employing each pricing
structure is more evenly distributed that the number of customers served by each pricing
structure (see Figures 2.11-2.14). This suggests the use of a minimum charge system by
more "large" companies.
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Figure 2.7
NUMBER OF RESIDENTIAL CUSTOMERS
SERVED BY EACH PRICING STRUCTURE

12,219 5.4%

44,6568 2.1%
205,542 90.5% ¢
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Figure 2.8
NUMBER OF COMMERCIAL CUSTOMERS

SERVED BY EACH PRICING STRUCTURE

12,908 95.5%
143 1.1%

469 3.5%

£ MINIMUM CHARGE [ ] INCREASING BLOCK [l OTHER
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Figure 2.9
NUMBER OF IRRIGATION CUSTOMERS

SERVED BY EACH PRICING STRUCTURE
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Figure 2.10
NUMBER OF WHOLESALE CUSTOMERS

SERVED BY EACH PRICING STRUCTURE

270 79.6%

69 20.4%

MINIMUM CHARGE [l FLAT RATE
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Figure 2.11
NUMBER OF RESPONDENTS USING EACH

RESIDENTIAL PRICING STRUCTURE
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Figure 2.12
NUMBER OF RESPONDENTS USING EACH

COMMERCIAL PRICING STRUCTURE
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Figure 2.13
NUMBER OF RESPONDENTS USING EACH

IRRIGATION PRICING STRUCTURE

13 20.0%
16 24.6%

9 13.8%

27 41.5%
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Figure 2.14
NUMBER OF RESPONDENTS USING EACH

WHOLESALE PRICING STRUCTURE

2 50.0%

2 50.0%
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Average Monthly Bills

There appears to be a correlation between average monthly bill and total residential sales.
All agencies that sold over 10,000 acre-feet of water reported average monthly bills between
$9.50 and $18.50. Average monthly bills for agencies that sold under 10,000 acre-feet varied

widely. The average monthly bill for all agencies, weighted by number of customers, is
$17.23

Conservation Programs

Almost one-third of all respondents have metering and/or leak detection and repair programs
in place. Metering is in place in 44 of the 64 respondents (69 percent) that serve residential
customers. Of the 20 respondents that serve residential customers and do not meter, only two
serve over 1,000 residential customers.

Each of the other conservation programs listed is in place in between 9 and 23 responding
agencies, with many of these agencies employing a number of different conservation
programs. A large number of respondents noted the use of other types of conservation
programs and plans (see Figure 2.15).

Figure 2.15
WATER AGENCY USE OF

CONSERVATION PROGRAMS
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3 WATER PRICING

3.1 OVERVIEW

Identifying currently-prevailing rate forms comprises the first step of an analysis of
water conservation potential arising from incentive rates. This chapter presents a review
of current water pricing practices in Utah. This chapter also compares Utah’s current
water pricing practices to water pricing practices around the country with an emphasis
on the practices of states geographically close to Utah and states with constrained water
supplies.

In addition to information gathered through the water usage inventory questionnaire that
was distributed in May 1992 (referred to as the "Short-Form Questionnaire" and
described in Section 2.3 of this report), a more in-depth request for information was
made of fourteen local water agencies in April 1993. This set of water inventory
questions provided further background for a discussion of water pricing and is also
referred to in this section as the "Long-Form Questionnaire”. Copies of both
questionnaires can be found in Appendix B.

3.2 RATEMAKING AND PLANNING PRACTICES IN UTAH

The ratemaking process in Utah can be described as following one of two models: the
city council/board of directors hearing process model and the cost-share model. While
these are not formally accepted terms to describe the process, they appear descriptive
of the two major methodologies. These models are explained below with a brief
discussion following the explanations. Questions 34 and 35 of the Long-Form
Questionnaire provided the primary data sources for characterizing the ratemaking
models. These data were supplemented greatly by the Annual Reports provided in
response to question 40 and the Cost-Of-Service Reports provided in response to
question 36.

City Council/Board of Directors Ratemaking Model

This model describes the utilities that serve most of the customers within the CUWCD
service area since it applies to utilities operated by City governments, county
governments, and special districts.

The following is a description of "Enterprise Funds" taken from the Riverton City
Corporation annual statement:

Enterprise Funds are used to account for operations (a) that are financed
and operated in a manner similar to private business enterprises, where
the intent of the government body is that the costs (expenses, including
depreciation) of providing goods or services to the general public on a
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continuing basis be financed or recovered primarily through user charges
or (b) where the governing body has decided that periodic determination
of revenues earned, expenses incurred, and/or net income is appropriate
for capital maintenance, public policy, management control,
accountability, or other purposes.

Most municipal water systems in Utah can be defined as follows: they are operated in
a business fashion; they report to a governmental body, be it a Board of Directors or a
City Council and Mayor; their budgets and their rates are reviewed and adopted in
Board or Council Meetings that are open to the public. These systems will also be
subject to "Notice" requirements -- requirements to publish notice of proposed rate
changes and hearings in local newspapers, giving citizens adequate notice (one or two
weeks, generally) that hearings are to be held and that reports and other data are
available for review. Notice and public review periods typically range from one week
to ten working days.

Of the 14 Long-Form Questionnaire recipients, only one purveyor indicated they did not
hold public hearings. Ten purveyors indicate that they do (did) hold public meetings,
hearings, or workshops. Three did not respond to this question.

This model is also characterized by a fairly high level of attention to cost-of-service. Of
the Long-Form Questionnaire recipients, eight have recently performed, or are currently
performing, studies that the respondents consider cost-of-service studies, while five have
not conducted such studies in the past five years.

Cost-Share Model

Given the Short-Form Questionnaire results, most Irrigation Districts, Ditch and Canal
Companies, and many "neighborhood" water purveyors share the costs among all users.
The cost sharing may be denominated by hook-ups, acreage, shares, or some other unit.

Many of the Short-Form Questionnaires had notes indicating that the annual costs were
discussed and approved at annual board or member meetings. Thus, while the public
involvement process is not necessarily an involved process, the budgets and rates
undergo some level of public scrutiny for many of these entities.

The cost-share model is quite simple: Add up all costs and divide by the number of
units. Note that while the model is simple, it is not necessarily inferior to cost-of-service
based rates since many cost-of-service models are just as simple. The main distinction
is that the cost-share model is independent of usage levels and it ignores all cost
causation components other than those embodied in the denominator. Thus, while costs
are definitely a function of acreage or the number of hook-ups, they are also a function
of pumping energy and other factors that can be taken into account and specifically
allocated.
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Some irrigation/ditch companies employ a variant of the model that is possibly highly
cost-based in orientation. Common operation and maintenance (O&M) costs are shared
while individual irrigators pay whatever costs are directly attributable to the irrigator,
such as pumping energy and O&M used for pumps on their land.

Discussion of Models

Every water purveyor has an idea of what it costs to provide water, whether a municipal
utility serving 700,000 people or a small canal company serving three people. All
purveyors receive bills from other entities that provide goods and services. All purveyors
pay wages and salaries of their own staff, or outside contract labor. Hence, all purveyors
have a basic understanding of the total cost of providing service.

The information level of individual purveyors begin to diverge at the point at which cost
information is broken down into cost-causation elements. A standard cost-of-service
study will attempt to classify costs into various cost-causation elements, at a minimum
into Demand (or Fixed) and Commodity (or Variable) cost components, and generally
into other cost components such as Customer Facilities and/or Services and Fire
Protection. Thus classified, costs are then allocated to different classes of customers on
the basis of the extent to which they cause the particular cost component to be incurred.
The cost of service study reports made available in response to question 36 (four
studies) seem to rely on American Water Works Association (AWWA) "base-extra"
methods, or variants thereof, for accomplishing this cost allocation.

Cost-of-service studies require data and can cost a substantial amount of money. In 1995
dollars, it is unlikely that a study will cost less than $10,000, and that would be the
simplest, most basic cost-of-service study which is functionally no different than the
cost-share model (outlined earlier) that ignores cost causation. A small canal company
with four or five participants cannot justify the expense of a cost-of-service study. If the
responses to the Short-Form Questionnaire are accurate indicators of the level of data
maintained by small purveyors, they lack the data required to perform such a cost-of-
service study, therefore, the purveyor would be required to incur even more expense in
the development and maintenance of data bases not currently in existence.

3.3 RECENT TRENDS IN PRICING POLICY

CUWCD Service Area

In the CUWCD service area, the most commonly used water rate form is a fixed fee,
under which, consumers receive a minimum level of water at no extra charge, and are
assessed additional fees for water used in excess of the minimum. Table 3.1 provides
a summary of rate forms reported by purveyors responding to the Long-Form and Short-
Form Questionnaires.' The fixed fee with a minimum usage allowance and a charge for

' Note that numbers presented in this report may not tie directly to results compiled
elsewhere from the Short and Long Form Questionnaires. The reason is data
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excess water are used by 65 percent of respondents with residential customers. Among
the 36 respondents using a minimum charge system, 16 employed a uniform rate system
for water used in excess of the minimum, seven employed an increasing block rate
structure for excess water, and one each employed temporal rates and a declining rate
structure. Ten of the 36 respondents did not provide sufficient detail to determine how
water above the minimum was priced.

A similar table related to commercial and industrial rates can be compiled by
extrapolating from residential to commercial/industrial sectors. Many of the utilities have
only one rate that is charged to all customers. Given the nature of questionnaire
responses, those purveyors with rates that differ by size of customers, the basic rate
form appears to remain the same with the fees and charges differing. These generalities
appear to apply to the entire set of utilities, with few exceptions.

"cleansing" measures. For purposes of this report, all questionnaires that provided no
data were deleted. Questionnaires that provided some usable data were retained. Thus,
depending on how other analysts treated partially completed and totally incomplete
questionnaires, the numbers contained herein may or may not match numbers presented
elsewhere.
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Table 3.1

Breakdown of Responding Phrveyurs
by Type of Residential Rate Structure

Questions On Short- And Long-Form
Questionnaires That They Serve Residential
Accounts And That Provided The Number Of
Residential Accounts

a

Calculated using 55 as the base.

or increasing under the rate structure.

percentage, these two items are Not Applicable.

Number of Percent of*

Description of Rate Form Respondents || Respondents
Flat Fee, Either Monthly or Yearly Assessment 15 27
Regardless Of Usage Level
Monthly Service Charge with All Water Billed 4 7
at Uniform Charge
Fixed Charge, With Pre-Set Level Of Water 36 65
Consumption Included At No Additional
Charge, And Charge For Excess Water °

» Temporal Rates 1 4

+ Increasing Block Rate Structure 7 27°

* Declining Block Rate Structure 1 4

» Uniform Rate Structure 16 62°

* No Detail Provided 10 NA®
Responded With Number of Residential 7 NA*
Customers, But No Rates Information
Number Of Purveyors Responding To 62 NA‘

® Includes 10 utilities that indicated that they used fixed charges with consumption allowances under
the fixed charge, but that provided insufficient information to determine whether rates were declining

© The percent of those with fixed charge rates (using 26 as the base).
¢ Since the seven respondents providing no information were removed from the calculation of

Nationally

There has been a strong trend across the country towards water conservation oriented
rate structures. Since 1986, Ernst and Young has performed a survey of the major water
and wastewater utilities serving the 100 largest Metropolitan Statistical Areas in the
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United States. The Ernst and Young results in 1986 showed that 60 percent of water rate
structures were declining block rates while in 1992 declining block rates were only 46
percent of the total. During the same time period, uniform rates increased from 32 to
36 percent and increasing block rates increased from 8 to 18 percent of the total.”

The Ernst and Young 1992 National Water and Wastewater Rate Survey provides
additional insights when the data are reviewed on a regional basis. In the West (CA,
OR, WA, ID, MT, NV, UT, AZ, AND NM), inclining block rates represent 32 percent
of the total and in the South 25 percent. (The states of Texas and Florida account for
most -- if not all -- of the increasing block rates in the South.) In the Midwest, inclining
block rates are only 10 percent of the total and in the Northeast 4 percent.” Hence, the
information indicates that water conserving rates are widely used in water constrained
areas of the country. The following table illustrates this phenomenon clearly.
California’s drought, groundwater problems in Arizona, Texas, and Florida, and
water/wastewater infrastructure problems in Massachusetts have all been widely
discussed in the literature. As Table 3.2 shows, the utilities and regulatory agencies in
these states have responded to these problems via water conservation rates.

Table 3.2
States With Widely Publicized Water Shortages
Or Other Water Supply Problem

Cities Inverted Uniform | Declining
Included Rate Rate Block
State In Survey | Structures | Structures Rate
Structures
California 13 5 8 3
Texas 8 T 3 3
Arizona 2 1 2 0
Florida 8 4 6 0
Massachusetts 5 1 4 0

Source of rate information: Ernst and Young 1992 National Water and
Wastewater Rate Survey, pages 33 through 38.

* Raftelis, George A. Comprehensive Guide to Water and Wastewater Finance and
Pricing (Second Edition). Chelsea, Michigan: Lewis Publishers, 1993. Page 237.

* Ibid, page 236, and Ernst and Young 1992 National Water and Wastewater Rate
Survey, pages 33 - 38.
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3.4  FACTORS INFLUENCING FUTURE PRICING POLICIES

Traditionally, water utilities have based their rate structures primarily on cost-of-service
based methods endorsed by the American Water Works Association (AWWA). Recent
trends have required the AWWA and water utilities across the country to re-evaluate
their rate structures and the goals and objectives of their pricing policies. Concerns
about imbalances in supply and demand of water resources and the financial, economic
and social costs of closing the supply/demand gap have led to the increased use of
conservation-inducing pricing policies.

Increased Demand

High growth regions have been some of the strongest candidates for implementation of
alternative rates. In areas such as the Southwest and Southeast, population growth has
spurred an increased demand for water that is becoming increasingly difficult to meet
with current supply sources.

The Wasatch Front region of Utah is currently one of the most rapidly growing areas
in the country. The population of Salt Lake and Utah Counties grew at an average
annual rate of 4.0 percent from 1990 to 1995, compared to the U.S. rate of 1.1 percent
for the same period. While traditional supply sources have been more than adequate to
meet demand in Utah, it is expected that current supply sources will not be able to meet
projected demand in less than thirty years.

Depletion of Sources

In addition to increased demand, many water purveyors are facing concerns of
diminishing water supplies. Depletion of water sources generally refers to a depletion
in the potable water supply of an area. Groundwater overdraft, groundwater and surface
water contamination, and increasing environmental regulations can all contribute to the
depletion of current water resources.

Cost Recovery Obligations

If a water utility had no costs, rate setting would be a matter of setting rates at a level
that would promote a desired level of consumption. As we know, however, water
utilities do have costs. Most conservation rates are established to decrease or modify
demand; cost of service considerations are secondary. Conversely, most traditional cost
of service based rates are established to recover the costs of delivering water first, to
equitably balance the cost burden among customers second, and then to consider other
goals - including conservation.

Based on comments received through consultation with water petitioners during this
study, cost recovery is the single most important issue to be resolved in the successful
expansion of the use of conservation pricing techniques in the CUWCD service area.
Conservation pricing and cost recovery are not mutually exclusive goals. Any successful
pricing structure must consider cost recovery a primary goal.
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Customer Acceptance

Customer acceptance is an important aspect of any utilities’ rate structure. That
importance grows if the ultimate responsibility (or the perceived responsibility) for
setting rates falls on the shoulders of publicly-elected officials. Whenever pricing
policies are being altered, it is essential to involve the public in the policy making
process through public involvement and information programs.

Legal and Administrative Requirements

In numerous instances utilities have adopted water conserving rate structures due to legal
or administrative constraints or requirements. For example, under the guidelines for
loans provided through a financing program, the State of Texas’ Water Development
Board imposes pricing related conditions, such as outlawing declining block rates for
all but large industrial facilities with high load factors.* During the 1970s and 1980s,
the U.S. Environmental Protection Agency provided numerous construction loans for
wastewater treatment facilities, a condition for which, was to essentially require a
uniform rate structure. Many utilities eventually adopted similar rate structures for water
services.” A number of states also require water conserving rate forms. For example,
most regulated water utilities in Nevada are required to have increasing block rates.’

3.5 EXPERIENCE IN OTHER WATER-CONSTRAINED COMMUNITIES

As noted earlier, national trends indicate a shift toward conservation-oriented rates.
Nowhere is this more prevalent than in the western United States, where water resources
have traditionally been more scarce. According to the 1992 Ernst & Young Water Rate
Survey, declining block rates are used by less than 10 percent of the utilities surveyed
in the western states.

Black & Veatch performs a similar survey of water rates for utilities in California. Their
1993 survey included 255 water purveyors and showed that less than 5 percent of those
surveyed implemented declining block rates, just under 47 percent employ uniform rates,
and more than 38 percent employ tiered (increasing block) rates. Recent trends have
indicated a shift from uniform rates to tiered rates for California utilities.

Some specific examples of communities that have used pricing as a part of their
response to the issue of scarce water resources follows.

* Phone call with Bill Hoffman, Texas Water Development on February 6, 1992.

’ Woodcock, Christopher. Alternative Conservation Rates. Vancouver, B.C.:
AWWA National Convention. June 22, 1992.

® Telephone conversation with Dr. Stanley, Nevada Public Service Commission
staff, February 2, 1992.
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Tucson, Arizona

Tucson has long been considered a leader in water conservation pricing. Since the late
1970s, Tucson has had a multi-tiered inverted block rate schedule with summer/winter
price differentials. Until recently, Tucson had seven customer classes, four low-volume
and three high-volume classes. The low-volume rate classes faced inverted block rates
with seasonal components. The high-volume rate classes faced excess use surcharge
rates under which higher summer surcharges were applied to the water use in excess of
the customer’s average winter usage. For the last several years, Tucson, its consultants,
and a 15 member citizen’s water advisory committee have reviewed problems with the
rate structure. In 1993, Tucson adopted changes in the rate structure to correct
deficiencies that had been noted over the years. The deficiencies and the corrections are
discussed below.

First, the inverted block rate structure did not adequately reward users for efficiency in
water usage. For example, two households that use the same amount of water during
the summer months would pay the same amount for water during the summer despite
the fact that one household exhibited constant annual water usage while the other used
2.5 times as much water during the summer as in the winter.

A second deficiency arose due to the distinction between large and small users. It was
actually advantageous for a commercial customer using 75 to 90 Ccf (100 cubic feet)
per month to waste water in order to be reclassified as a large water user. It was also
disadvantageous for a large water user to invest in conservation if the reduction in water
usage would cause the customer to be reclassified from a large user to a small user.

To correct the deficiencies, Tucson collapsed the seven rate classes into four classes:
residential, multifamily (four or more units), commercial, and industrial. Tucson also
adopted the summer surcharge pricing mechanism for all rate classes. These changes
eliminated the problems of incentives to waste water and disincentives to conserve. The
changes also penalize all customers that have high summer season usage relative to their
overall annual average, thus providing stronger incentives to conserve water during
Tucson’s peak summer season.

Phoenix, Arizona

In 1982, Phoenix adopted an increasing block rate structure to promote water
conservation. The 1982 rate consisted of three rate classes. The residential and
commercial rate classes faced summer/winter rate differentials with a three-tiered
inverted rate structure. The industrial class also faced a three-tiered structure but with
no summer/winter rate differential.

In 1987, the Phoenix Water Services Department, a Citizen Water Rates Committee, and

consultants began to re-examine the water rate structure. Because of this review, new
rate structures were proposed and adopted in May 1990.
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The review resulted in the elimination of rate classes. Through an analysis of peaking
characteristics by customer class, it was determined that there were larger differences
in peaking characteristics within classes than between classes. As a result, Phoenix
moved from a three-rate classification to a one-rate classification system.

Cost allocation issues resulted in a system of charges differing by three seasons: low
months (December through March), medium months (April, May, October, November),
and high months (June through September). Using a base-extra capacity methodology
that employed the low season as a base, Phoenix developed rates that encourage
conservation by assessing higher charges during those months when higher demands
occur necessitating the construction of facilities. Phoenix established a minimum
‘lifeline’ block that provides the necessary monthly consumption for an average sized
single-family household using the latest in water conservation technologies. The
minimum level was set at six Ccf during the low and medium months. The minimum
level was set at 10 Ccf during the summer months. The minimum levels are provided
under the monthly charge. All consumption in excess of the minimum is covered by
the volume charge. One charge was determined for each of the three seasons.

The changes are expected to accomplish a number of objectives. The changes will
enhance the conservation incentive. They will simplify the rate structure from the
customers’ perspective and make it easier for the utility to forecast annual revenues.
They will maintain stable bills for low water users. They move the City’s rates away
from embedded cost ratemaking and towards marginal cost ratemaking. They eliminate
cross subsidization between customer classes. And the rates reflect the seasonal cost of
service differences.

In 1992, the City of Phoenix added an environmental surcharge to recover the costs of
meeting new Clean Water Standards. Any additional requirements from the 1987 Safe
Drinking Water Act, or later legislation, will be funded through the surcharge. Thus far
the surcharge has been favorably received.

Scottsdale, Arizona

Beginning May 1, 1986, the City of Scottsdale initiated a goal billing system. Presently,
meeting the goal is voluntary and applied only to single-family residential customers.
Roughly 57 percent of residential customers meet the goal and another 10 percent of
customers are within 20 percent of the goal.

Goals are set using an inside component that remains constant throughout the year, and
an outside component that fluctuates by month. Residential goals are based on the
number of persons in the household and lot size, taking into account specified
allocations for turf, swimming pools, and non-turf vegetation. Commercial goals will
be based on meter readings taken during winter months and lot size.

The current goal system has resulted in a two percent decrease in water usage through
the increased awareness of water consumption.
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It is proposed that a rate penalty and incentive program be instituted to encourage
customers to meet their goals. A discount would be applied to bills in months during
which the customer met their goals, and a surcharge would be applied in months when
the customer exceeded their goals. The surcharge would increase proportionately with
the level at which usage exceeds the goals. The surcharge would result in a 100 percent
rate increase for customers using twice the amount of water set as a goal.

Proceeds from the surcharge would go to pay the rate incentives, to fund research
projects in water conservation, to fund water conservation information and rebate
programs, and ultimately to purchase water resources to meet the needs of those
choosing to use more water than provided in their goals.

Santa Barbara, California

Santa Barbara was hit exceptionally hard by drought in the late 1980s, a situation that
led to a drought emergency in the winter of 1989-1990. Given rainfall and water supply
conditions, Santa Barbara’s water supplies for 1990 were estimated to be 55 percent of
normal demand, and getting worse if drought conditions continued.

Santa Barbara’s response was to declare a drought emergency. Santa Barbara had
changed from a uniform metered rate to an inclining block rate in July 1989 -- a move
unrelated to the drought. As part of the drought response, the rates for each block
increased by a multiple of 3. In other words, the rate for block one was $1.09 per Ccf,
block two was $3.27, block three was $9.81, and block four was $29.43. The amount
of water covered by each of the first three blocks was also reduced. The result was that
customers using less than five Ccf saw no change in their bills while higher water users
saw their bills increase dramatically. Santa Barbara also took numerous (and relatively
expensive) steps to augment water supplies including an innovative design-build-own
arrangement under which a private entity constructed a water desalination facility and
provided water to Santa Barbara. Santa Barbara’s residents also voted to connect
permanently to the California State Water Project. These and other supply and demand-
related measures dramatically increased Santa Barbara’s Water Fund Budget.

Rainfall in March 1991 and in the winter of 1991-1992 ended Santa Barbara’s drought
emergency and all demand restrictions. However, many impacts of the drought
continued to be a problem for Santa Barbara. Among the problems faced as a result of
the drought were the continuing impact on demand of the emergency measures and the
costs of Santa Barbara’s efforts to increase supply. Between October 1990 and July
1993, Santa Barbara changed its water rates six times in an effort to reduce rates to
levels related to actual expenses while still providing sufficient revenues and revenue
stability.

The biggest ongoing problem faced by Santa Barbara was the difficulty in predicting
demand, and in turn, in predicting revenues. Penalty rates were clearly depressing
demand, but Santa Barbara found it difficult to reduce the penalty rates in the higher
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rate blocks in advance of the recovery of demand. If water use failed to rebound as
predicted, revenue shortfalls would occur.

A second problem faced by Santa Barbara was the perceptions of the customers during
the period of rate changes. The October 1990 rate change linked the water rates directly
to expenses. Rate block two was set equal to the actual expenses, block one equal to
half the cost of water, and blocks three and four were multiples of block two. This,
however, resulted in an increase in rates in block one and a decrease in the higher
blocks. Many customers had the perception that the large users were being given a
break at the expense of those conserving water. Paradoxically, Santa Barbara’s
experience showed that it was easier to raise rates dramatically than it was to lower
rates. Communications and information was a major key. During the drought, one of
Santa Barbara’s major water sources literally went dry -- everyone understood the
severity of the situation and supported the City’s responses. After the drought the focus
shifted towards the more analytical exercise of matching revenues and costs, something
that is more difficult to explain and understand.

Hays, Kansas

The City of Hays (City) has faced water shortages since 1985 when one of the City’s
two major water sources was significantly reduced. The City depends on water from
two wellfields. One wellfield, the Smoky Hills wellfield, depends on streamflow in the
Smoky Hill River for recharge. Elimination of releases from a reservoir located
upstream from the wellfield dramatically reduced the recharge of the underlying Smoky
Hill alluvial aquifer. As a result, the wellfield’s dependable yield declined from
approximately 2,500 to 1,000 acre-feet. The City responded by investigating nearly
every possible source of raw water supply within 90 miles of the City, and by instituting
ordinances to restrict usage of water for outdoor uses. A progressively more restrictive
set of five phases was placed into effect to regulate usage of water for washing cars and
other items, landscape irrigation, filling public and private swimming pools, and
commercial car washes. The ordinances included a penalty system with graduated fines
for violations and termination of water service after four violations -- with a $250 fee
for resumption of service.

The ordinances had the effect of reducing per capita water usage. By 1991, per capita
usage was 125 gallons per capita per day (gpcd) whereas the average in the surrounding
counties was 150 gped.

A drought lasting from 1989 to early 1992 worsened the City’s water supply condition
by causing the Smoky Hill River to dry up completely for periods in 1989 and 1990.
In 1991, almost no streamflow occurred past the wellfield. Because of the resulting
water shortage, the City developed a water allotment procedure that allowed 100 Ccf per
month per household plus 200 Ccf per person per month. Commercial and other users
were limited to 85 percent of their 1991 usage. For the first time a customer exceeded
their monthly allotment of water, a fine of $10 per each Ccf used in excess of the
monthly allotment was levied. The fine increased to $20 per each Ccf for the second
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violation. For each succeeding violation, the fine increased to $30 per Ccf in excess of
the monthly allotment. The City also curtailed sharply the allowable outdoor uses of
water and began providing rebates for ultra-low flush toilets, providing low-flow
showerheads, and providing incentives for the xeriscaping of lawns.

The program was instituted in May 1992. For the remainder of the year, average per
capita usage was 90 gpcd.

The drought has since ended and the City has relaxed the water allotment. However,
in June 1993 water usage had only rebounded to 93 gpcd compared to 79 gped in 1992
and the historical average for June of 195 gpcd. The City expects usage to continue to
rebound but to permanently remain 10 to 15 percent below the average.

The City has also adopted permanent drought contingency plans as well as aggressive
conservation and water management policies and goals.

3.6 IRRIGATION WATER PRICING

This section discusses two distinct issues, the issue of CUWCD pricing of irrigation
water and the issue of purveyor pricing of irrigation water. These issues are discussed
separately below.

Pricing Under the CUP Completion Act

Critics of federal water projects have proposed wide ranging ideas concerning pricing
applicable to water from federal projects. One such idea was included directly into the
Reclamation Project Authorization and Adjustment Act of 1992 (the CUP Completion
Act). The Act limits CUWCD’s ability to sell water to irrigators growing certain crops
by imposing surcharges on CUWCD water used to irrigate "surplus" crops on land
covered by acreage limitation programs. This legislatively serves to reduce the
possibility of "double dipping" whereby farmers use "subsidized" water to grow
"subsidized" crops or crops that U.S. taxpayers are paying farmers elsewhere not to
grow. Indirectly, this legislatively "conserves" water by placing a hierarchy of value on
crops and, to some extent, redirecting water to "higher value" uses of water.’

Central Utah Project Pricing Policies

Historically and currently, the CUWCD policies have been constrained by laws
governing the way that water is priced to irrigation, and municipal and industrial
customers. One key issue is the fact that the Bureau of Reclamation currently requires
CUWCD to purchase all CUP water on a take-or-pay basis. Another issue is the Abiliry
to Pay policy that rules over Bureau of Reclamation project water sold to irrigators. A
third key issue is the existence of water contracts.

7 Reisner, Marc and Sarah Bates. Overtapped Oasis: Reform or Revolution for
Western Water. Washington, D.C.: Island Press. 1990. Page 126.
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Bureau of Reclamation Pricing

Currently, the Bureau of Reclamation requires CUWCD to purchase all CUP water on
a take-or-pay basis. The Bureau issues a Block Notice for a specific block of water. The
block price is determined by the Bureau based on the repayment obligation of the
facilities required to provide that specific block of water. The Bureau has issued five
block notices for Central Utah Project water to date. Block 1 is a block of irrigation
water in the Uinta Basin totalling 9,800 A.F. All other blocks are M&I water, and vary
in size from 200 A.F. to 20,000 A.F.

When the Bureau issues a Block Notice, CUWCD agrees to purchase all of the water
in the block from the Bureau. CUWCD then sells the water within the block to
petitioners. Any water within a block that is not sold by CUWCD must still be
purchased by CUWCD from the Bureau at the block price. CUWCD currently purchases
such unsold water through ad valorem tax collections.

In the case of irrigation water, the block price charged to petitioners is based on their
ability to pay. However, the repayment obligation of the facilities required to provide
the block of water under the Block Notice is greater (at least in the case of CUP water)
than the petitioners ability to pay. The petitioner is only responsible for the block price
(which also includes the estimated OM&R charges to CUWCD). The difference between
the repayment cost of the block and the block price (as determined by the petitioners
ability to pay) is paid through Colorado River Storage Project (CRSP) power sales. To
illustrate this process, an example is provided in Figure 3.1. The following example is
for illustrative purposes only, the dollar amounts are not intended to represent any actual
or estimated costs.

Currently, M&I water petitioners pay 66% of the block price. The remaining 34% is

paid by CUWCD through ad valorem tax revenues. M&I petitioners also pay OM&R
costs to CUWCD for the treatment and/or delivery of water.
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Figure 3.1
Irrigation Block Pricing Example

Block Price (Ability to Pay) $10/AF
This is the price paid by the petitioner to CUWCD for the water.

Less: OM&R Charges $4/AF
This is the amount of the petitioner's payment retained by CUWCD to pay for OM&R costs.

Equals: Share of Petitioner’s Cost Applied to the Repayment Cost of Water $6/AF
This is the amount of the petitioner's payment that CUWCD pays to BOR for repayment costs.

Repayment Cost of Water $20/AF
Less: Share of Petitioner’s Cost Applied to the Repayment Cost of Water $6/AF
Equals: The Share of the Repayment Cost Borne by CRSP Power Sales $14/AF

Ability to Pay Pricing of Irrigation Water

Irrigation construction costs are to be repaid through irrigation water sales. Under
Reclamation Law, irrigator repayments are limited to the lesser of the irrigator’s ability
to pay as determined by the Secretary of the Interior, or the cost of serving that irrigator
with water. Theoretically, the rate charged to irrigation users are at no time to be less
than the annual operation, maintenance, and replacement expenses (OM&R) applicable
to and required to provide Bureau of Reclamation water.

Ability to pay imposes a very real limitation on the ability of the CUWCD to utilize
irrigation water pricing as a conservation tool. Financial analyses of CUP have
confirmed and reaffirmed irrigators” ability to pay for project water. However, OM&R
expenses have increased at rates faster than the ability of farmers to pay. The upshot is
two-fold. One is that more construction costs not repaid by irrigators will be repaid to
the Treasury from apportioned revenues from CRSP power sales.” The second is the
very real possibility that price response would equate to farmers choosing to not
purchase CUP water at all, either by choice, or by ceasing agricultural operations. Since
current BOR pricing policy limits irrigation water prices to the irrigator’s ability to pay,
this latter question may, of course, be moot.

® United States Department of the Interior, Bureau of Reclamation. Central Utah
Project: Bonneville Unit-Utah. Supplement to Definite Plan Report. Department of the
Interior, Bureau of Reclamation, Upper Colorado Region. May 1988. Page 123.
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Long-Term Water Contracts

The ability to use water pricing as a conservation tool is further constrained by the
existence of long-term contracts. Modification of existing contracts can occur, but is
likely not to be a palatable option to current M&I petitioners.

Water Purveyor Pricing Policies
Information on water purveyors was gathered from the "Short-Form Questionnaire” that
was distributed in May 1992 and is described in Section 2.3.

Municipal Water Purveyors

Municipal water purveyors were examined apart from Irrigation, Canal, and Ditch
companies. Twelve (12) municipal entities reported that they sold water to irrigation
customers. Two of these entities charge a fixed annual fee regardless of water usage.
This water is, however, non-culinary water used primarily for landscape irrigation. Five
reported that they assessed a fixed fee that includes a minimum amount of water with
overage charges for any water in excess of the minimum. The other five municipalities
did not provide water price information for irrigation (but three served only one or two
customers). Thus, for municipalities serving agricultural irrigation water demand, the
minimum monthly charge with an overage charge represents the basic pricing structure.

Irrigation Water Purveyors

The irrigation water purveyors were examined as a group, excluding municipalities that
serve irrigation customers. Of the purveyors responding to the short-form and long-form
surveys, fifty-nine (59) purveyors serve irrigation customers exclusively.” Of the 59
irrigation purveyors, five (5) provided no data related to rates. Another five purveyors
either consisted of only one customer (2), did not pump or sell any water in 1992 (2),
or were primarily water wholesalers (1). This discussion focuses on the remaining 49
completed questionnaires.

All but two of the irrigation water purveyors (47 purveyors) charge a fixed fee. Twenty-
nine of the purveyors indicated that costs are simply shared among the "owners" or
"stockholders" of the entity, with entities being primarily canal or ditch companies or
the irrigation districts. Most of these purveyors indicated that they estimate costs at the
start of each year based on the previous years’ costs and reconcile costs at the end of
the year or, in a few cases, either through mid-year or year-end assessments.

Seventeen (17) purveyors indicate that they charge a fixed fee or assessment
independent of the amount of water used.

’ The numbers presented herein exclude those questionnaires that provided virtually
no information.
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Only two purveyors indicated that they had rates that vary by usage. Neither provided
further information other than that the charges varied, either in the form of an hourly
charge for pumping energy or as a variable rate.

Not all purveyors stated the frequency of billing. Virtually all that did, however, stated
their billing frequency as annual or semi-annual.

Only one irrigation water purveyor serves more than 1,000 customers. Most purveyors
(54 out of 59 respondents) serve fewer than 500 customers. Forty-three purveyors serve
less than 100 customers.

Opportunities for Conservation Pricing

Crop Limitations

Many critics of the Bureau of Reclamation advocate imposing restrictions on the use of
water for specific crops, primarily those crops that are covered by acreage limitation,
direct subsidy, or other governmental program. As discussed earlier, this policy was
included in the CUP Completion Act.

Incentives To Produce Alternative Crops

A variant of the previous pricing policy is provision of incentives targeting specific
crops. The idea is that pricing can be used as a means of providing incentives for low-
water using or permanent (and presumedly, lower-water using) crops such as orchards
or disincentives for high-water using crops. One specific proposal would provide
assurances of higher-than-average priority service in terms of water deliveries during
drought years."” Many critics focus on the fact that irrigators use Bureau of
Reclamation water to raise "low-value" crops like alfalfa rather than higher value crops.

This view of water conservation pricing overlooks some basic facts. First, even with low
water prices, farmers have an economic incentive to grow crops that provide the greatest
net income. Low-cost water allows farmers to earn greater net income than otherwise
would have been the case from crops like alfalfa. Low-cost water does not somehow
inspire farmers to grow alfalfa rather than more profitable crops. Another overlooked
factor is that alternative crops require alternative markets. Thus, if a farmer shifts to
production of a lower-water using crop the farmer must also shift to a new marketing
chain to sell the crop. A related third element is that alternative crops require alternative
factors of production (machinery and equipment, land improvements, and farmer’s skill,
financial resources, and experience). Different crops also entail different risks, different
levels of market price fluctuations, different soils, and different lead times.

Unless alternative crops produce significantly greater net income, shifts are difficult for
individual farmers to justify. Clearly, while a pricing policy might influence cropping

""" Reisner and Bates, page 126.
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patterns, shifts require significant levels of information that go well beyond price
signals. Thus, this concept is not proposed herein for further analysis.

Increasing Block Rates

A conservation pricing policy frequently advocated is increasing block rates. The first
block would be set at a level representing a per-acre level of irrigation that reflects
efficient irrigation technologies.!' Insofar as it applies to "new" water for which
irrigators currently have no vested "water rights," this policy presents the opportunity
for cost-effective conservation without intruding into irrigators’ decision-making or
stripping farmers of water rights.

Fallowing

Interruptible rates have been used successfully by utilities across the country for years.
A recent experimental program tested the willingness of farmers to participate in a land
fallowing program in exchange for financial incentives.'* A rate incentive program
could be developed under which farmers would receive rate incentives during normal
or wet years in exchange for their agreement to leave land idle (and unirrigated) during
drought years.

Other Rate Incentives

Rate policies can be used to provide incentives for on-going programs, much as electric
utilities provide rate incentives to customers that allow the utility to cycle air
conditioners. Utilities could develop special rates applicable to irrigators that agree to
use soil moisture probes and evapotranspiration data to minimize over-watering and to
time the water application to minimize evaporation losses.

Limitations to Implementation of Pricing Policies

Lack of Regulatory Role

The CUWCD was legislatively required to complete a Water Pricing Policy Study.
CUWCD was not granted any specific authority to mandate pricing policy adoption by
purveyors or to regulate in any way the purveyors’ selection of pricing policies or levels.
However, there appears to be nothing to prevent the CUWCD from including contract
provisions that require or prohibit certain pricing policies. This option would be most
easily implemented in future contracts.

"' Reisner and Bates, page 128.

'* Jones, Stephen M., Ray Ahlbrandt, and Fadi Kamand, "Land Fallowing As A
Measure To Conserve Water For Drought Relief," Proceedings Of Conserv93: The

New Water Agenda (American Water Works Association: Denver, Colorado), 1993,
pages 1847 - 1855.
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Contractual Limitations

As discussed earlier, CUWCD water has been traditionally sold through long-term
contracts. Thus, for "existing" water, the CUWCD has already signed contracts and
therefore is limited in its ability to directly influence the retail pricing of said water,
unless these contracts are modified.

Take-Or-Pay Contracts

While the elimination of take-or-pay contracts provides a clear opportunity for water
conservation, the existence of such contracts provides an obstacle to current efforts to
conserve water.

Water Rights

As 1s frequently discussed in the literature, western water law provides disincentives for
water users or purveyors with water rights to conserve water rather than using the water.
This will limit the ability of the CUWCD, through moral suasion, to influence purveyors
to employ conservation pricing policies.

A related issue is the lack of metering on the part of irrigators with water rights for
water from streams or springs. Quantifying water conservation is impossible without
accurate metering.

Conclusions Regarding Irrigation Pricing

Existing contracts will limit the ability of the CUWCD and its purveyors to achieve
price-induced conservation on acreage served by currently existing water sources. For
acreage served by "new" water, potential exists for cost effective conservation through
the use of increasing block rates, with minimum block levels set at levels reflecting
efficient irrigation practices. One other form of "price-induced conservation” was built
into the CUP Completion Act insofar as surcharges are to be imposed for lands growing
surplus crops and lands under acreage limitation programs.

3.7 WASTEWATER PRICING

Wastewater Pricing Policies in the CUWCD Service Area

The majority of wastewater customers are billed under pricing systems that attempt to
isolate "indoor" water use, and exclude "outdoor" water use. The peak water usage
season in Utah is the summer months. Landscape irrigation is the primary reason for the
summer peak. Adding to the summer peak are other factors such as increased tourism,
other outdoor activities such as washing cars, and seasonal enterprises such as food
processing.

During winter months, landscape irrigation and other residential activities such as car
washing cease. Thus, winter water usage is roughly equivalent to summer water usage
minus outdoor water using activities. In other words, winter water usage among
residential customers provides a rough approximation of indoor water usage.
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Most of the utilities that sell both water and wastewater services in the Salt Lake City
metropolitan area incorporate the foregoing approximation in the billing for wastewater
services. Seven Long-Form Questionnaire recipients indicated that they provided
wastewater (sewer) services and provided information on rates. Five utilities base their
sewer charges on average winter monthly water usage. The utilities use three different
pricing schemes in conjunction with the average winter usage:

. a minimum charge, or a charge based on the average winter usage,
whichever is greater;

. a charge based on a price per 1,000 gallons of average winter usage; and

. a fixed charge plus a flat fee per 1,000 gallons of average usage in
excess of an amount that is included under the fixed fee.

Of the two utilities that do not base charges on winter usage, one utility uses a flat fee
per residential equivalent, with specific definitions of residential equivalents by
customer, building or business type. The other utility uses a set of flat fees for
residential and church or county customers, a monthly fee plus a variable water usage
fee for water in excess of 10,000 gallons per month for commercial customers, and a
different rate schedule for schools.

Only three of the utilities specifically mentioned surcharges or other requirements related
to suspended solids, biochemical oxygen demand, and other contaminants such as oil
or grease. However, this may be a shortcoming in the survey since surcharge
methodologies are federally mandated for all utilities receiving federal grants or loans
under certain programs. It may also indicate that the other utilities have not perceived
a need for such surcharges.

National Wastewater Pricing Policies

Nationally, wastewater pricing appears to be an unused tool for water conservation.
Table 3.3 summarizes findings of the Ernst & Young /992 Rate Survey. The numbers
show that uniform rates are the most common form of wastewater pricing among the
utilities surveyed while declining block rates were the most common form of water
rates. Of the 22 utilities with increasing water rates, only three had increasing
wastewater rates. The fourth utility with increasing wastewater rates had uniform water
rates. Utilities nationally are not linking wastewater rate forms closely with water rate
forms. Most utilities tend to link uniform wastewater rates with whatever water rates are
utilized.

Without considerably more information, it is impossible to identify the exact reasons for
the apparent lack of conservation pricing among wastewater rate structures. It is possible
to make a few generalizations. First, although water conservation is a "laudable" goal,
for any utility pursuing cost-based rates, cost-of-service results override the causal link
between water conservation and wastewater pricing. In other words, to override the cost-
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of-service results, one would have to perform a joint water and wastewater cost-of-
service study to "pool" and jointly allocate all expenses. Second, and closely related,
water and wastewater utilities have very real and different regulatory and capital drivers.
Water utilities’ needs may simply lead wastewater utilities’ needs, and the apparent lag
in pricing may reflect a temporal phenomenon. Third, as necessary as water service is
to health, wastewater service is possibly even more necessary insofar as incorrectly
handled wastewater is a health hazard. For this reason, some utilities may be loath to
use pricing as a "rationing" or conservation tool. Fourth, one of the basic requirements
of establishing an effective rate structure that sends a clear price signal to the consumer
is the ability to measure consumption. In the case of wastewater, consumption is actually
effluent. A true measurement of the amount of effluent produced by a customer is
impossible without some form of metering. Because of the inclusion of solids in
effluent, metering is a task that has not been undertaken at a customer level.

Table 3.3
Summary of Major U.S. Metropolitan
Residential Water and Wastewater Rates

Rate Form Number of Water Number of
Utilities Wastewater
Utilities
Increasing Block Rates 22 4
Uniform Rates 44 100
Declining Block Rates 54 13
N/A -- Other 1 4
TOTAL 121 121

Source: Ernst & Young, Ernst & Young's 1992 National Water and Wastewater
rate Survey, 1992.

Conclusions Regarding Wastewater Pricing

The impact of wastewater pricing on demand for water appears to be relatively
undocumented in the literature. Wastewater prices are generally included as one
explanatory variable in water demand functions, and have been found to be significant
predictors of water demand. However, most studies have focused on water pricing and
thus give short shrift to the price of wastewater services in the discussion of models.

The pricing of wastewater offers one convenient opportunity for seasonal water pricing.

One major seasonal rate form is the "base-extra" method in which average off-peak
water usage is considered "base" water usage. Water consumption in excess of the base,
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during the peak period, is priced at a higher rate. Hence, the predominant wastewater
pricing mechanism could be utilized to implement seasonal rates.

The predominant mechanism could also be utilized to develop uniform pricing
mechanisms. Many utilities index wastewater bills to water consumption. For example,
the wastewater bill might be $3.00 per 1,000 gallons of wastewater, with wastewater
assumed to average 70 percent of monthly water usage. This rate structure clearly links
the wastewater bill to water consumption and, if water conservation is the objective,
sends a clear price-quantity message. The data maintained by CUWCD service area
purveyors could easily be synthesized to calculate the average annual percentage
linkages. Care would, of course, need to be exercised to ensure that any resultant price
response is factored into the billing determinants used to calculate rates.

As mentioned earlier, wastewater is not metered. Many wastewater rates in Utah,
however, are based on average monthly winter water consumption. Because there are
very few outdoor uses for water in Utah during the winter, it is expected that all winter
usage is indoor, and therefore, is discharged as effluent. Further, it is expected that
indoor water usage, and subsequent effluent, will remain constant between seasons. Even
though wastewater is not metered, a relatively clear price signal is sent to the individual
customer by estimating the amount of wastewater produced by each individual customer,
and charging them on a per unit basis accordingly.

3.8 WHOLESALE WATER PRICING

The wholesale water pricing topic encompasses at least three issues. First is the
relationship between the level of wholesale water costs and the level of retail water
rates. Second is the possible use of wholesale water rates as a water conservation tool
unto themselves. Third is the imposition of conditions of service on those purchasing
water from the wholesale entity.

Relationship of Wholesale Water Costs to Retail Rates

A change in the price structure of a wholesale agency will ultimately affect the retail
agency’s customers (assuming no subsidization occurs). A wholesale price increase
causes an increase in the operating costs of retail utilities. To meet their revenue
requirements, most retailers must pass the increased cost to their customers in the form
of increased retail rates. The ultimate increase will be a function of the magnitude of the
price increase imposed by the wholesaler and the relative supply provided to the retailer
by the wholesaler. The direct impact can vary enormously given that wholesale water
purchases can vary, as a percent of total water requirements, from zero percent to 100
percent.
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Wholesale Water Rates as Conservation Tools

Any water pricing scheme that is available to retail water agencies is also available to
wholesalers of water. The retail water agencies are the customers of the wholesaler, and
water sold to them can be priced in the same fashion as water that is sold to residential,
commercial, and industrial customers of retail agencies.

It can be argued that conservation pricing is not the role of the wholesale water
purveyor. One frequently asked question is "who actually makes the decision to
conserve water?". The answer is that the ultimate consumer of water makes decisions
that result in a change in the ultimate consumption of water. Thus, retail water rates
effect conservation, not wholesale water rates.

From a practical standpoint, however, wholesale agencies can introduce methods that
will induce a reduction in the ultimate consumption of water. Wholesale water purveyors
have available a wide range of pricing tools that can be used to shape water demand,
including uniform, declining block, increasing block, marginal cost, seasonal, and flat
rates.

Wholesale purveyors can also use rates as a means of forcing retail purveyors to use the
wholesale water in certain ways. For example, the wholesaler could offer water on the
basis of seasonal exchanges, or with "ratchet" factors built in that make it prohibitively
expensive for a utility to use the wholesale water for any purpose other than baseload.
Wholesale water sales to retail purveyors are generally large enough to justify special
metering costs, allowing wholesale purveyors to introduce demand cost components into
the pricing structure that would be infeasible in a retail pricing structure.

From the standpoint of rate structure development, the preferred option is to induce
conservation at the point of ultimate consumption (the retail level). If retail rates are
developed that send the appropriate price signal to consumers, it should not be necessary
to consider conservation-inducing rates at the wholesale level. An exception to this is
the recommendation that wholesale rates absolutely should not encourage water usage.
This recommendation would effectively eliminate declining block rates or fees that are
independent of the level of water used.

Conditions of Service as Conservation Tools
Perhaps of greater importance than direct rate impacts are other impacts imposed

through conditions of service. Conditions can be imposed -- or pricing incentives
provided -- to deal with any and all types of planning or regulatory coordination issues.
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For example, utilities using California Water Project water are required, under state law,
to develop water conservation plans for dealing with drought situations."

Contained within the CUP Completion Act are examples of conditions of service that
provide incentives (and disincentives). Under the Act, the CUWCD can reduce
repayment requirements through increases in the amounts of water left in-stream. The
Act also includes requirements for the surcharge of irrigators using project water on
lands or for crops covered by land set-aside or crop subsidy programs. These types of
(dis)incentives can be provided through wholesale pricing arrangements.

Conditions of service must be carefully developed. Overly stringent conditions could
cause retail agencies to bypass the wholesale agency entirely for other supply options.
In addition to the negative impact this could have on the wholesaler’s revenues, it could
also result in an inefficient allocation of the region’s water resources by forcing the
development of more expensive alternative water sources. If the alternative is to draw
more heavily on groundwater resources, it is also possible that groundwater levels and
water quality may be negatively impacted.

Another condition of service that merits review is "take or pay" contract provisions.
Take or pay provisions state that the buyer will pay for the contracted amount of water
whether the buyer uses the water or not. This type of provision does not promote the
conservation of water. In essence, as long as you must pay for the water you might as
well use it; you definitely do not want to pay for water conserving technologies and then
pay for the contracted amount of water anyway. Take or pay contracts are a risk
management tool that is attractive to risk averse water wholesalers. Other risk
management options should be considered that are likely to be risk neutral, or at least
less risk averse, in order to allow retail agencies to more effectively conserve water.

Conclusions Regarding Wholesale Pricing

From the standpoint of rate structure development, the preferred option is to induce
conservation at the point of ultimate consumption (the retail level). If retail rates are
developed that send the appropriate price signal to consumers, it should not be necessary
to consider conservation-inducing rates at the wholesale level. An exception to this is
the recommendation that wholesale rates absolutely should not encourage water usage.
This recommendation would effectively eliminate flat fees or declining block rates.

A management decision that can be exercised by wholesale agencies is the elimination
of take or pay contracts. The use of take or pay contracts can provide a disincentive for
retail agencies to conserve water. Other risk management tools should be considered.

" Phone conversation between RMI staff and Jonas Minton, Chief of Water

Conservation Office, California Department of Water Resources (916/653-9167).
February 3, 1992.
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The imposition of conditions of service is another way that wholesale agencies can
promote conservation through policy development. One option that wholesale agencies
have is to tie the delivery of water to retail agencies to conditions such as the
elimination of pricing policies that discourage water conservation by wholesale
customers to their retail customers. This type of an imposition must be carefully
developed. An overly stringent imposition could cause retail agencies to bypass the
wholesale agency entirely for other supply options. In addition to the negative impact
this could have on the wholesaler’s revenues, it could also result in an inefficient
allocation of the region’s water resources by forcing the development of more expensive
alternative water sources. If the alternative is to draw more heavily on groundwater
resources, it is also possible that groundwater levels and water quality may be negatively
impacted.

3.9 RETAIL WATER PRICING

Role of the Retail Customer

As was noted in the previous discussion on wholesale water pricing, the preferred option
1s to induce conservation at the point of ultimate consumption (the retail level). There
is a direct relationship between retail water pricing and water conservation. Because of
this relationship, the key to meaningful conservation through pricing is sending the
appropriate price signal to ultimate consumers of water through retail rates.

Most discussions of conservation pricing techniques apply directly to retail water pricing
policy. Throughout the literature, emphasis has been placed on developing conservation
rates for retail water agencies. Recognizing the potential applicability of conservation
rate structures, or portions of comprehensive pricing policies, to wholesale, wastewater,
and agricultural water users, we will evaluate rate structures and pricing policies from
the standpoint of the retail water agency and its customers in Chapter 4.

3.10  CONSERVATION PRICING ISSUES

A number of different issues will come to the surface as purveyors move to implement
water conservation rates. Some of these issues are discussed below.

Institutional Issues

Potentially, institutional issues may inhibit immediate movement to water conservation
rates. A major institutional issue concerns risk. The most commonly used water rate
structure affords a high degree of certainty relative to water conservation rates. Utilities
with heavy reliance on ad valorem taxes will be doubly affected by increased risk. To
promote conservation, the majority of net revenue requirements should be recovered
through variable charges. In one study of a nature similar to this study, the guideline is
that 75 percent of revenue requirements should be recovered through variable charges,
and that 90 percent of all revenues should be recovered through water rates, impact fees,
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and other non-tax income sources.' Risk-averse institutions face the need to change
their institutional outlook in order to accomplish these changes.

Another institutional issue surrounds the incidence of costs, revenues, and subsidies. Ad
valorem taxes represent a form of subsidization as owners of undeveloped lands
subsidize the variable water costs incurred by owners of developed land. Use of ad
valorem taxes should be discouraged for purposes other than capital expenditures and
prices should be set to recover costs from those causing the costs to be incurred. The
price of water should equal the variable cost of supplying the water. This implies the
elimination of subsidies, a change that would be welcomed by those providing subsidies
but not by those receiving subsidies. A fact of life is that mechanisms providing
subsidies (no matter who is receiving the subsidy) generally have constituencies that will
oppose any effort to remove the subsidies.

Over-Collection Issues

[rrigation water purveyors generally price water to cover costs, cooperatively, and any
pricing policy that raises "excess" revenues would be viewed unfavorably. Municipalities
are limited in the level of retained earnings that can be held. Marginal cost pricing
might be useful only as a "template" for allocating embedded cost revenue requirements.

Cost-Of-Service Issues

The cost of ratemaking represents another important element of the ratemaking
discussion. In 1995 dollars, it is hard to imagine a credible, but basic, cost-of-service
study costing less than $10,000. A detailed cost-of-service study can cost $20,000 or
more. Consultant costs can easily exceed $100,000 for a cost-of-service study that
includes the analysis of marginal costs, and development of models and rates based on
marginal costs.

It is easy to say that all purveyors should be performing basic cost-of-service reviews.
Many utilities do. However, relatively small utilities of all types (water, wastewater,
electric, natural gas, solid waste, and telephone) routinely go for many years without
reviewing cost-of-service for reasons that include administrative cost, single customer
class pricing, and the institutional issues discussed earlier.

Administrative Cost

Another issue is the cost of data collection and database maintenance. Cost-of-service
studies require customer class statistics and detailed cost information. Assuming the
Water Usage Inventory Questionnaire responses accurately reflect the level of data
maintained by small purveyors, such purveyors lack the data required to perform

'* Brown and Caldwell. Definition of Water Conservation Promoting Rates. Report
prepared for the Southwest Florida Water Management District. February, 1993. Page
4-2.
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detailed cost-of-service studies. Small purveyors would incur significant costs to develop
and maintain data bases they currently lack.

Study and data base development costs should not be construed as rational reasons for
a complete failure to pursue pricing and conservation policies. Cost does, however,
impose constraints on the depth at which small utilities can reasonable be expected to
review the issues.

Single Customer Class Pricing Structure

A high percentage of water and wastewater utilities across the country bill all customers
under the same rate schedule. (This rate structure is frequently called a "postage stamp
rate"). Under postage stamp rates, the need for cost-of-service information is minimized,
if not eliminated.

3-27




Printed from Records Department
DESTROY AFTER LISE

4 EVALUATION OF PRICING SYSTEMS

4.1  HISTORIC WATER PRICING OBJECTIVES

James C. Bonbright’s book Principles of Public Utility Rates, written in 1960, is
considered the classic work on utility ratemaking. This book is widely quoted,
particularly with respect to rate design. Bonbright enumerated eight criteria for a
desirable rate structure." Bonbright’s criteria essentially state that the rate policies
should:

. Be simple, understandable, publicly acceptable, and feasible for
application;

. Be easy to interpret (i.e., unambiguous) and noncontroversial;

. Produce sufficient revenues to meet revenue requirements, including a

fair return on investment;

. Provide revenue stability for the utility to prevent need for frequent rate
changes;
. Provide stable rate structures from year to year to facilitate customer

planning and prevent disruptive changes;

. Be based upon the cost of providing service (referred to variously in the
literature as "cost-based rates," "cost-of-service based rates,” and other
labels);

. Avoid undue discrimination; and,

. Encourage efficient use of the services provided.

In an update to Bonbright’s original work, Danielsen and Kamerschen added a sense of
the 1980s and 1990s by including the idea that rates should reflect all present and future
private and social costs and benefits (i.e., all internalities and externalities).”

' Bonbright, James C., Principles of Public Utility Rates. New York, NY:
Columbia University Press. 1961. Page 291.

*Bonbri ght, J., Danielsen, A., and Kamerschen, D. Principles of Public Utility Rates.
Arlington, Virginia: Public Utilities Reports, Inc., 1988. Pages 383 - 384.
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In addition to these criteria, various sources in the literature provide a number of further
considerations in the development of appropriate rate structures. An addendum to
Bonbright’s list of criteria could include the following:

o Minimize the impact (financial, social, behavioral) to customers or
customer classes as a result of the rate structure;

. Achieve compliance and consistency with relevant local, state, and
federal laws and regulations; and minimize the potential for legal
challenge by customers or special interest groups;

. Minimize the difficulty of implementing the rate structure due to
financial, administrative, operational, or procedural constraints to the
utility;

. Maintain an effective price level that is competitive with those of similar

and adjacent communities; and,

. Promote the optimal use of available water resources through both
increased efficiency and water reduction.

In order to evaluate potential rate structures, it is necessary to determine the relevant
criteria by which rate structures for potential implementation in the CUWCD service
area will be examined. While every water agency will have their own set of objectives
and their own value system concerning the importance of each objective, a more
thorough discussion of the criteria noted above will provide a selection of a set of
criteria that can be used for a general evaluation of basic rate structures.

Revenue Sufficiency
A pricing policy must produce sufficient revenues. Revenue sufficiency is one attraction
of pricing policies such as flat rates and property taxes.

Any conservation rate will produce sufficient revenues unless the underlying revenue
requirements and cost-of-service studies are wrong. Predictability is not, however, a
strength of conservation pricing structures. The reason is that revenues depend
significantly on the level of water consumption, and consumption is less predictable than
the number of customers or the tax base (the bases of flat rates or ad valorem taxes).
Conservation rates entail added risk for revenue shortfalls, and also for revenues that
greatly exceed predictions. Thus, while conservation rates can raise sufficient revenues,
errors in the underlying rate study can lead to insufficient revenues.

Revenue Stability

Can the pricing policy maintain sufficient revenue stability to satisfy long-term operating
expenses and capital requirements? Is the long-term planning process unduly hindered
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by the risk and uncertainty involved in the revenue projections that are a result of the
pricing policy?

Generally, the more aggressively the utility promotes conservation through rates, the less
stable the resulting revenues. A flat rate is the most stable of all. One can reasonably
expect very few revenue shortfalls. The opposite is an inverted block, seasonal rate
structure. This rate structure produces revenues that vary greatly from one month to the
next. Instabilities are exacerbated by the fact that outdoor water usage is highly
dependent on weather.

A conservation pricing structure requires the utility to base revenues on expected
demand. The increased uncertainty in predicting demand can make revenue estimations
and projections less reliable.

Rate Stability
Does the policy promote rate stability? What conditions arise under which the policy
promotes instability?

Rate stability is closely related to revenue stability. Unstable revenues can create
conditions that cause the utility to revise rates to counteract these instabilities. The better
the job the utility does in predicting water usage, the more stable the rates. Ultimately,
water conservation rates provide less stability than rates that do not stimulate
conservation.

Water conservation rates often use a rate stabilization mechanism of some sort. This can
take the form of a reserve fund or a system of emergency surcharges. These rates also
require specific policies for dealing with "surplus" revenues received during peak pricing
periods to ensure adequate reserves and revenues for the off-peak periods. For purposes
of evaluation, revenue instability is the primary cause of rate instability and it is
assumed that a pricing policy that exhibits revenue stability will exhibit rate stability.

Economic Efficiency
Does the pricing policy promote the efficient allocation of a societal resource (water)?
Does the price accurately reflect the value of water?

An efficiently priced commodity will relay the appropriate societal value of the
commodity to the consumer. In the case of water, consumption would be encouraged
when the marginal value of the water is greater than the marginal cost of the water and
discouraged when the marginal value is less than marginal cost.

Conservation rates are well suited to providing pricing incentives to the customer that
alter consumption patterns in a way that reflects the value of water. Flat rates provide
no incentive to alter consumption because marginal cost will never be higher than
marginal value.



Printed from Records Department
DESTROY AFTER LISE

WATER PRICING POLICY STUDY

Equity

Does the pricing policy treat customers that are equal in a fashion that reflects this
equality? Does the pricing policy adequately reflect cost of service? Does the policy
focus revenue collection on customers that cause the utility to incur the cost?

Generally, conservation rates require the use of two or more different customer
classifications. It could be argued, however, that any rate form requires the grouping of
customers into customer classes. Equity considerations require that rates be cost-based
to the extent possible. If conservation is the primary pricing objective, the cost-based
objective might have to be violated to provide price incentives. This does not imply
abandonment of the cost-based objective. Unless the utility serves a completely
homogeneous customer base, it will be difficult -- if not impossible -- to design one
conservation rate that is applicable to all customers. Thus, conservation rates might
require that customers be segregated into classes in order to design rates that achieve
given objectives without penalizing some customers for characteristics that they do not
exhibit.

Ease of Implementation

Does the pricing policy require equipment or expertise that will place a burden on most
utilities? Can utilities analyze or implement the pricing policy with data that are readily
available to most utilities?

A utility can administer any rate form, as long as the metering technology exists to
physically measure the billing units. Billing is little more than a computer programming
1ssue. Once the program is written the system is automated.

Conservation rates depend on price signals to customers. For some utilities, one major
issue could be the frequency of billing and/or whether bills are based on usage levels.
To effectively send any kind of message, billing must be monthly or at least bi-monthly.
For utilities that currently do not bill on the basis of metered usage, or that bill quarterly
or less frequently, the adoption of conservation rates imposes significant additional
implementation costs.

A related issue is the number of customer classes. A large number of water utilities have
a pricing policy imposing the same rate schedule on all customers. Moving to a pricing
policy including multiple customer classes will increase the complexity of billing,
assigning customers to a rate schedule, and revising rates in future rate proceedings.

Simplicity
Can customers understand the pricing policy easily? Can utility staff understand the
policy easily?

Rates designed to influence demand will always be more complex than a flat monthly
charge, but it should be possible to explain the structure to customers. Some truly
complex rates provide incentives to (1) increase average consumption per unit of peak
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consumption, or (2) reduce peak consumption but not average consumption. Even rate
experts can have trouble understanding such structures.

Customer Impact
Does the pricing policy force customers to alter current practices to such an extent that
it is considered unacceptable?

If a community is traditionally very desirous of large, lush, green lawns, a pricing policy
that forces them to move away from that objective too quickly is likely to be met with
public outcry. Also, a rate structure that raises the rate level by a substantial amount in
a short period of time can create a financial impact that is unacceptable to customers.
If the ultimate goals of the utility imposing the pricing policy are such that customer
acceptance is likely to be low if the policy is immediately adopted, the utility should
consider a phase-in period.

Competitiveness
Are the rate levels inherent in the pricing policy competitive with those of neighboring
communities?

While most water customers do not have a choice of water providers, rate levels that are
significantly higher than those of neighboring communities will be met with a lack of
public support. This issue has more to do with rate levels and final bill sizes than with
the actual structure of the policy. Any type of pricing policy or rate structure can have
this problem if the rate levels are considered to be too high. Conversely, any type of
pricing policy or rate structure can contain competitive rate levels (if such levels still
allow for the recovery of costs).

Legality
Will the pricing policy be accepted readily? Will it be challenged in the court system
or face insurmountable regulatory hurdles?

Utilities, like all other public entities, cannot treat individuals or groups in a
discriminatory fashion. Thus, any pricing policies adopted by utilities should be based
upon objectives and analyses that are applied consistently to all groups. Cost-based rates
are one of the best defenses against legal challenge.

Water Conservation
Will the pricing policy effect a reduction in peak water usage? Will the pricing policy
effect a reduction in total annual water usage?

A key issue is whether a given pricing policy will effect the change that the utility
desires. Pricing policies must be selected on the basis of the type of impact expected
from the policy. For example, some rate forms will reduce average water usage while
leaving the peak water demand relatively unchanged. If peak demand reduction is the
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objective, it should be obvious that the utility should select a different rate form to meet
the demand-shape objectives.

Criteria Used to Evaluate Rate Structures

The Pricing Study uses a subset of these criteria as guidelines for evaluating pricing
policies. For purposes of this study, some criteria can be assumed to hold true. Any
ratemaking policy will produce sufficient revenues if used correctly and with valid data.
Any ratemaking policy can be based upon the cost of providing service. Hence, the
evaluation focuses on the guidelines that vary in ways that are less apparent. The
following criteria will be used to evaluate rate structures in this study.

. Revenue Sufficiency

. Revenue/Rate Stability
. Equity

. Legality

. Simplicity

. Ease of Implementation
. Water Conservation

42 EVALUATION METHOD

The evaluation of a particular pricing policy depends on the criteria that are being used
to evaluate the policy, the rate structure employed, the rate levels employed, the
methods used to communicate the relationship between price and consumption to the
customers, and the characteristics of the utility and its customer base. The best
evaluation of a pricing policy, therefore, would be specific to a particular agency and
would enumerate all aspects of the policy, not just the rate structure.

The Act requires that CUWCD evaluate a specific set of rate structures. It should be
noted that any of the rate structures that are evaluated in this study could be
implemented with some measure of success by agencies within the CUWCD service
area. Conversely, the overall pricing policy developed by an agency could include any
of the rate structures that are evaluated in this study, and still not be effective based on
the criteria enumerated earlier.

Because it is impossible to evaluate agency-specific pricing policies within this study,
the method used to evaluate rate structures will provide qualitative discussions of the
rate structures. Each rate structure will be evaluated by examining the advantages and
disadvantages that might be expected with the implementation of the rate structure. This
evaluation will be carried out for each rate structure using the advantages and
disadvantages in satisfying each individual criterion. The rate structures to be evaluated
are described in the following section.
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4.3 RATE STRUCTURE DESCRIPTIONS

Uniform Rates

Uniform rates assess the same per unit charge for all water to all customers, regardless
of customer class and consumption level. Because the rate does not provide a volume
discount or a minimum block of water for no marginal cost, customers can minimize
their total bill by avoiding excessive use, thus, there is an incentive to conserve.

Uniform rates will generally fall short of meeting strict cost-of-service principles. In
particular, uniform rates create a form of cross-subsidization between peak and off-peak
users and between customer classes. They can also create spatial cross-subsidization by
ignoring geographic cost differentials.

Cost-of-service and conservation goals are generally not the reasons for adopting a
uniform rate structure. Uniform rates are simple to develop, easy to calculate, easy to
explain to customers, easy to implement, and widely accepted by customers. Typically,
uniform rates are only questioned in areas where they place an unusually harsh burden
on industry or institutional customers.

Figure 4.1
UNIFORM RATE EXAMPLE
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Seasonal Rates

Seasonal rates differentiate between peak and off-peak seasons by applying higher rates
in the peak season than in the off-peak season. Seasonal rates provide one method of
sending price signals to customers that providing water in one season is more expensive
than in other seasons.

Seasonal rates can offer simplicity in implementation from the utility’s standpoint, and
ease of understanding from the customer’s standpoint. One form is to have entirely
different rates in the peak and the off-peak seasons. The other main form of the rate is
adding a surcharge (to the off-peak rate) for high levels of usage during the peak season
rates.

In Utah, seasonal peak periods are generally the summer season. Most water utilities
experience peak demand during summer months because of increased irrigation,
increased evaporation, lower rainfall/runoff, and increased tourist or seasonal activities
such as food processing.

The rationale for seasonal rates is peak periods impose higher costs than non-peak
periods. Utilities construct many facilities to meet peak demand. To meet peak demand,
utilities with numerous sources of supply are forced to use all sources, including the
higher cost resources not needed to meet off-peak demand. O&M costs, like pumping,
can also be higher during peak periods. Thus, seasonal rates are used to price water in
a fashion that parallels peak and off-peak costs more closely.

Mann and Schlenger provide the following list of prerequisites for successful
implementation of seasonal rates.

. the utility must experience substantial variation in demand between peak
and non-peak seasons;

. the utility’s installed capacity requirements must be determined primarily
by peak demand;

. the utility’s peak demands must occur consistently during the same
season of the year: and,

. the utility must be able to determine the difference in costs between
meeting peak season and non-peak season water demands.’

* Mann, Patrick C. and Donald L. Schlenger, "Marginal Cost and Seasonal Pricing
of Water Service," American Water Works Association Journal 74 No. 1 (January
1982): 6-11.
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A number of factors will govern the success of seasonal rates. The following is a list
of considerations regarding the use of seasonal rates.

. Complete and adequate information should be made available to
customers to deliver the price signal. Since customers will notice the
pricing policy change as a change in their bill, it is important that they
be told why and how their bill has changed.

. Administrative and billing procedures should be tailored in such a way
that they deliver the price signal in a timely fashion.

. Seasonal rates should be supplemented by other rate forms or
conservation programs that limit the burden on lower income customers.

. Seasonal rates should be phased in, with relatively modest seasonal price
differentials in the first year and later adjustments to increase the
differential.

. Seasonal rates can cause more variations in revenue than uniform annual
rates.

. Seasonal rates might cause needle peaks to occur. For a utility seeking

to reduce peak demand, seasonal rates (alone) might not be an answer
insofar as they tend to reduce water usage on all but the highest peak
days, but not necessarily on the highest peak day.
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Drought Year Surcharges

Drought year surcharges are surcharges to be assessed in years meeting certain criteria
and qualifying as drought years. A key distinction between drought year surcharges and
other conservation-inducing rate forms is that the surcharges are temporary. They are
imposed during drought years and eliminated when the drought conditions no longer
exist,

Surcharges can serve two purposes. First, in severe drought years, utility costs can
greatly exceed costs in a normal year as the utility seeks added water sources, such as
purchases from other suppliers. Compounding this problem is the fact that water sales
may (and hopefully will) be lower than in a normal year due to water conservation
efforts by retail customers. Thus, surcharges enable the utility to temporarily increase
per-unit revenues to cover normal and extraordinary costs of providing services.

Second, surcharges can be used like a "tax" to transfer the recovery of revenues from
customers who conserve water to those who do not conserve water by imposing
surcharges on water usage in excess of pre-set limits. However, using surcharges to
induce customer conservation efforts can cause revenue instabilities if the customers
respond in levels in excess of those predicted by the utility.

Surcharges often cause confusion and anger among consumers. Most surcharges are
designed to go into effect if water sales fall below a pre-set level or if certain drought
conditions exist. Customers occasionally believe that they conserved water because of
the drought, and their reward is a rate increase. To counteract this phenomenon, the
purpose of the surcharges must be clearly spelled out. To further counteract customer
"backlash", it is best to develop the surcharge policy during a "normal" year rather than
during a drought-inspired financial crisis.

Surcharges can be assessed as fixed monthly fees, a commodity rate increase, or a
combination of the two. As a commodity rate increase, it can apply to all consumption,
or to consumption exceeding certain levels. The surcharge can be used to transfer more
of the revenue burden (cost) to high-use customers. Higher charges to high-use
customers can generate enough revenue to actually lower rates for those customers who
use less.

Generally, surcharges are high enough that they are effective in inducing conservation.
Since they are temporary, the surcharges do not induce permanent changes in
consumption levels. Many utilities have noted, however, that it can take years for usage
to rebound to pre-surcharge levels.

Increasing Block Rates

The increasing block rate is a rate form in which the cost per unit of consumption
increases as the number of units consumed increases. Increasing block rates are also
known as inverted or inclining rates. Numerous factors need to be addressed in
developing increasing block rates, including:
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. Are block rates justifiable given the utility’s cost characteristics and the
customers’ load characteristics?

. How will the utility determine the number of blocks to use, the size of
each block, and the price to charge for usage within each block?

. What is the load impact of the rate structure?

. Will the rate structure impact other rate structure elements (e.g., revenue
stability) positively or negatively?

Increasing block rates are justified when identifiable cost distinctions exist, such as
through the identification of distinct customer groups that impose different levels of cost
on the utility.

Any number of consumption blocks can be specified. However, the first block must
include a sufficient quantity of water that some customers’ water consumption fall
entirely within the first block. If the rate is structured such that all customers enter the
second block, then the first block does not provide a conservation goal, but rather
provides only a price break.

Increasing block rates can offer the advantage of sending clear price signals to high-use
customers, particularly in situations where the cutoff lines between blocks are based on
real cost differentials. Increasing block rates are easily understood by consumers, but in
a society used to "bulk discounts", customers may need to be convinced that the cost
structure makes sense.

Increasing block rates are not inherently difficult to implement. It is difficult, however,
to estimate the conservation impact of increasing block rates. Customers in the lowest
block might pay less than they would under a uniform rate structure, and could therefore
increase usage. Customers buying water at the higher block would pay a higher price
and would be expected to decrease usage. The net effect depends on whether the
decrease in demand by the higher block customers is greater than the increase in
demand by the lower block customers. A rate study that attempts to accurately estimate
customer response to an increasing block rate structure can be time consuming and
expensive.
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Figure 4.4
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Ratchet Rates

This rate structure is a variation of an increasing block structure. As with an increasing
block structure, ratchet rates charge higher rates for higher volumes of consumption. The
difference is that as the customer enters a new rate block, all consumption is priced at
the higher rate level.

The conservation incentive inherent in a ratchet rate is very high. This rate structure
appears to be essentially a theoretical one. No examples of water utilities implementing
this type of a structure were found. Attempts to calibrate such a pricing system under
standard cost-of-service principles would likely be quite difficult due to the large
potential swings in collected revenues that could occur if water consumption forecasts
were even mildly inaccurate. It is also highly likely that this rate structure would be
unpalatable to most customers.
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Figure 4.5
RATCHET RATE EXAMPLE
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Spacial Rates

Spacial rates take into account the varying cost of delivering water to different pumping
zones, specifically the extra energy and facilities costs involved in delivering water to
locations beyond the central service district area.

Pumping costs represent one set of costs in a utility’s total revenue requirements that
can be allocated to specific customers or customer classes. Pumping facilities and energy
costs comprise the main components of pumping.

Facilities costs represent a second component of a utility’s cost structure that may affect
spacial rates. Facilities constructed to serve geographically isolated customers may,
equitably, be charged to those customers directly.

Identification and allocation of facilities and pumping costs will generally require special
studies at the outset to identify pumping zones, costs of serving the zones, and to assign
neighborhoods, subdivisions, or street addresses to each zone. The implementation of
the rates will necessarily involve address tracking that might differ from normal billing
software. This can make spacial rates more expensive to develop and implement.
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Figure 4.6
SPATIALLY DIFFERENTIATED RATE EXAMPLE
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Marginal Cost Pricing

Marginal cost-based rate structures are based on the cost of the marginal resource. This
sends signals about the costs imposed by future resources. The signal is especially strong
in situations where the utility’s major supply or transmission system have been in place
for a significant period of time (15 or more years). In such situations, the cost difference
between existing facilities and new facilities is generally quite large.

Marginal cost rates are theoretically the most economically efficient way for a utility to
price water. In theory, when customers choose to buy and consume water, they are, in
effect, equating marginal cost to marginal benefit. The pricing of water at marginal costs
should cause consumers to reduce water usage for lower value, inefficient uses of water.

A significant drawback to marginal cost pricing is that marginal costs are not always
observable. Marginal costs must be estimated based on the costs of the "next” unit.
Thus, project complexity and ratemaking costs increase as the analyst increases the types
of marginal cost that are estimated (e.g., marginal supply, transmission, distribution by
pressure zone and customer class). Such analyses can expand beyond the reasonably
expected analytical and financial capability of most water utilities in the CUWCD
service area.
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Some marginal costs, however, are readily observable. The purchase of new water rights
and the cost of water purchased from water wholesalers are examples of marginal costs
that can be estimated very precisely. The development of new well fields and the
construction of additional storage facilities can also be estimated relatively easily by the
larger utilities in the service area.

The most important drawback to marginal cost pricing is that public utilities in Utah
cannot legally charge rates that raise significantly more revenues than are needed to
meet revenue requirements. Marginal costs can only be used as templates to distribute
embedded costs in a manner reflective of marginal costs.

Goal-Based Rates

Goal-based rates are based on individual customers water consumption goals. The goals
can be determined by previous customer consumption or by expected base consumption
for a customer exhibiting specific characteristics. After a customers goal has been
determined, a base cost for that consumption is developed. The actual bill received by
the customer would then equal the base cost plus or minus the percentage of
consumption over or under the consumption goal. The actual discount or surcharge
applied may differ by applying different "application rates”. In other words, the
customer may receive a bill discount of 5 percent for consuming 10 percent below the
goal.

This rate structure does provide a conservation incentive through the direct tie between
consumption and total cost. It is likely that this pricing system would require a high
level of communication of rates and consumption to the customer, further increasing the
conservation potential. A concern from the utility’s standpoint, however, is the large
amount of data necessary to develop and implement goal-based rates. For many water
agencies, the expense involved in creating this rate structure may be prohibitive.
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Figure 4.7
GOAL-BASED RATE EXAMPLE
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44 EVALUATION OF RATE STRUCTURES

Table 4.1 provides an illustrative comparison of the previous evaluation of various rate
structures. The determination of whether a rate structure is expected to do an excellent,
good, fair, or poor job of meeting each criterion is based on general observation. It is
entirely possible, for example, that for a particular utility, an increasing block rate will
recover revenues every bit as well as a uniform rate structure. The increasing block rate
structure does not receive as high a rating in this evaluation, however, because it has
been traditionally observed that revenue uncertainty is more likely to occur using this
type of structure than a uniform structure for a majority of utilities. Following Table 4.1
is a detailed discussion of each rate structure using each individual evaluation criterion
as a point of discussion.
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Table 4.1
Rate Structure Evaluation
Rate Structure
Criterion Uniform Seasonal Drought Year Increasing Ratchet Spacial Marginal Goal
Surcharges Block Cost Based
Revenue AN SR AN W W RAR! Vol Y
Sufficiency
Revenue/Rate W A A W A N YAy A
Stability
Equity Ay SANR N Al W Wy W il
Legality A NV A SR AW A Ay SAA|
Simplicity Al A Al Ay A R 3 e
Ease of A A S W AW W b A
Implementation
Water N VA gl AR Al R AN iy
Conservation
3 =Excellent VA =Good yv=Fair Y=Poor
Detailed Evaluation

Rate Structure: UNIFORM RATES
Criterion Advantages Disadvantages
Revenue With the exception of a flat | The primary cost recovery
Sufficiency fee system, uniform rates concern when using a

are probably the most
conducive rate structure for
insuring revenue
sufficiency.

uniform rate is the lack of
recognition that certain
price-elastic users (perhaps
a large industrial user) may
resort to self-supply if the
rate is considered too high.
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Rate Structure: UNIFORM RATES

Criterion Advantages Disadvantages
Revenue/Rate Uniform rates are generally | The inability of uniform
Stability quite stable and should not | rates to distinguish between

need to fluctuate greatly
from year to year.

If a utility is just
implementing a uniform
rate structure, the initial rate
level, and subsequent
customer response, will play
a key role in determining
the need to adjust the rates
to recover costs. Once a
general equilibrium is
found, however, the rates
should be easy to keep
stable.

seasonal or customer class
COSts can create some
problems in providing
stable revenues for the
utility.

In particular, an unusually
cool and wet year can lead
to a decrease in the need
for water by residential
customers, creating a
potential revenue shortfall.
Conversely, a hot and dry
year may force the utility to
draw upon more expensive
reserves that also can create
a revenue shortfall that
must be made up by higher
rates in the next period.

One tool that can assist the
utility in maintaining
revenue stability is to
charge a fixture fee for
each customer that covers
all fixed costs, and setting
the uniform rate to cover
only the variable costs of
providing water.
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Rate Structure: UNIFORM RATES

Criterion Advantages Disadvantages

Equity Most customers perceive Inequities can occur
uniform rates as fair and between peak and non-peak
equitable. users and between customer

classes. Because peak
consumption costs are
almost invariably higher
than non-peak costs, the
non-peak customers are
subsidizing the peak use
customers. Also, if the per-
unit cost of providing
residential water is higher
than the per-unit cost of
providing water to large
industrial customers, the
industrial customers are
subsidizing the residential
customers.

One option that can assist
in decreasing inequities
between customer classes is
to develop a standard tariff
rate for each customer
class. This would result in
developing a uniform rate
structure for each customer
class based on the cost of
service to each customer

class.
Legality A uniform rate structure It is possible that a uniform
should have few, if any, rate structure could be
legal concerns. challenged in an area where

the cross-subsidization
between customer classes
seems unusually large.
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Rate Structure: UNIFORM RATES

Criterion Advantages Disadvantages
Simplicity A uniform rate structure is As long as per-unit charges
an extremely easy structure | and consumption are clearly
for customers and utility noted on the customer’s
staff to understand. billing, there should be no
problems understanding this
rate structure.
Ease of If the utility has meters in If the utility is changing
Implementation place, uniform rates should | from a flat fee system to

be very easy to implement.

uniform rates, there will be
a need to read meters on a
regular basis (preferably
monthly). If meters are not
in place, it will be
necessary to install meters
for all customers. Some
formatting on the billing
system may also be
necessary.

Water Conservation

Because no volume
discounts are provided, and
because no minimum block
of water is provided under a
fixed charge, a uniform rate
does provide customers
with a financial incentive to
conserve water.

The aggregation of
customer classes into a
single rate structure may
not be responsive to the
demand management
objectives of each customer
class.

The level of conservation
will also be very dependent
upon the actual rate level.
This is particularly true if a
fixed charge is used in
concert with the uniform
rate and fixed costs are a
large percentage of overall
COSts.
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Rate Structure: SEASONAL RATES

Criterion

Advantages

Disadvantages

Revenue
Sufficiency

Seasonal rates have no
advantage relative to flat or
uniform rates.

Seasonal rates can cause
revenue erosion. Erosion
occurs because of water
conservation or self supply
that is engendered by the
rates. Conservation and
self-supply should be
factored into the analysis
up-front to minimize the
risk of revenue
insufficiency. If politically
feasible, drilling restrictions
are advisable.

For a utility with significant
over-supply of water,
seasonal rates might reduce
sales and revenues,
reducing the utility’s ability
to cover fixed costs such as
debt service.

If customers are allowed to
respond by drilling wells,
the revenue erosion
problem could be
significant if one or two
large customers drill wells
and cease water purchases
from the utility.
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Rate Structure: SEASONAL RATES

Criterion

Advantages

Disadvantages

Revenue/Rate
Stability

Seasonal rates might
actually increase stability
relative to uniform rates.
Since Utah’s summers tend
to be dry, the major rainfall
risk to water utilities’
revenues are in the spring
and fall. If revenue recovery
1s more highly concentrated
during the summer months,
seasonal rates could increase
revenue stability, and
consequently, rate stability
relative to uniform rate
forms. Seasonal rates have
no inherent advantage
relative to flat rates.

Seasonal rates can cause
short-run instability since
the impact of rates on
consumption must be
estimated.

Equity

Seasonal rates increase
equity. Uniform or flat rates
average all peak and off
peak costs, producing a
subsidy from off-peak users
to peak users. Properly
designed, seasonal rates
concentrate cost recovery in
the season that drives the
need for peak capacity.
Seasonal rates correctly
place the cost recovery on
water users placing demand
on the system during the
peak season, and in the
process, send a clearer price
signal to customers to
conserve water during the
peak usage season. Sending
correct price signals and
reducing subsidization are
important elements of

seasonal rate policies.

Some people believe that
seasonal rates can have a
detrimental impact on
commercial and industrial
customers (with relatively
constant loads) who are not
the true culprits in the need
for peak load capacity.
However, if a seasonal rate
is revenue neutral relative
to the rate form being
replaced, the industrial
customer faces the same
annual bill as before and is
not adversely impacted if
the industrial customer does
not have a strong seasonal
usage pattern. Obviously, if
the industrial customer has
a strong seasonal usage
pattern, the original
observation is invalid.
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Rate Structure: SEASONAL RATES

Criterion

Advantages

Disadvantages

Equity (continued)

For utilities with significant
seasonal fluctuations in the
number of customers, a
seasonal rate increases the
equity of the rate structure
because it places the
additional cost burden most
directly on those seasonal
customers causing the
burden.

In addition to correctly
placing the cost recovery for
peaking capacity, seasonal
rates allow the utility to
recover O&M costs on a
differential basis. For
example, power costs often
differ by season because (1)
the power supplier often
employs seasonal rates that
coincide with the water
utility’s peak season and (2)
pumping costs vary
according to usage and the
water supply resources
utilized to meet demand.
Thus, seasonal rates allow
greater correspondence
between O&M cost
imposition and revenue
collection.

In addition, some large use
customers have the ability
to re-use water and thereby
benefit from seasonal rates
to a greater extent than
other large users such as
irrigators. Seasonal rates
can affect income
distribution insofar as long-
term conservation efforts on
the part of customers
requires either on-going
behavioral changes or
equipment replacement
(e.g., replacing a standard
toilet with an ultra-low
flush toilet or the
installation of sprinkling
control equipment). Lower
income customers also find
it more difficult to absorb
the higher peak period bills
than they do the lower bills
that result from non-
seasonal rates. To limit the
impact on lower income
customers, seasonal rates
may need to be
implemented in concert
with budget billing, life-line
rates, and rebate programs
for equipment replacement,
thus limiting the
effectiveness of the rate
schedule (at least in the
case of budget billing).
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Rate Structure: SEASONAL RATES

Criterion

Advantages

Disadvantages

Legality

There is little doubt that
seasonal rates are legal.
Seasonal and other time-
differentiated rate forms are
common-place among
electric utilities, and were in
fact a major part of the
ratemaking standards set
forth in PURPA. Hence,
legal challenges should not
pose significant problems.

Assuming there is no
substantial cross-
subsidization between
customer classes, there
should not be any legal
concerns that are endemic
to seasonal rates.

Simplicity

The seasonal rate concept is
easily understood by
customers and utility staff.
When only one rate block
per month is used, seasonal
rates are similar to uniform

rates.

This rate form requires
annual reminders that the
peak season is beginning.
Customers find it difficult
to remember that rates
change between seasons,
causing occasional
problems when the rate
season shifts and the
customer fails to modify
behavior prior to the
beginning of the season.
This problem can be
particularly pronounced in
service areas with two-
month or three-month
billing periods.
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Rate Structure: SEASONAL RATES

Criterion Advantages Disadvantages

Ease of Seasonal rates do not Seasonal rates might

Implementation require special metering. To | require more frequent
minimize implementation metering than that
problems, rate seasons and performed by many Utah
billing periods should be utilities. Monthly metering
synchronized to prevent the | sends better price signals
need for bill proration or than quarterly or less
estimation. Seasonal rates frequent metering,
involve some extra public particularly during the peak
education work insofar as season.
the utility should thoroughly
explain the system to The base-excess surcharge
customers as well as can involve significant
notifying customers each implementation
year that the peak season is | complexities, including how
beginning. base and excess are defined

by the utility. Can the
definition be explained to
customers so that they
understand and can act to
change habits in response to
the definition?

Another potential problem
is the extent to which
billing systems must be
changed. This will depend
greatly upon the system
already in place by the
utility.
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Rate Structure: SEASONAL RATES

Criterion

Advantages

Disadvantages

Water Conservation

Seasonal rates can convey a
signal to customers that
water usage efficiency
during peak periods is
important. Seasonal rates
can encourage conservation
by inducing customers to
reduce peak season water
usage.

If structured correctly,
seasonal rates penalize water
users with high peak
demands and low load
factors. This aspect can
make seasonal rates
particularly appropriate for
utilities with large
residential customer loads.

From a customer
perspective, seasonal rates
provide an opportunity for
customers to reduce water
bills more than a flat annual
rate would provide.
Customer water-usage
modifications can include
both short-lived behavioral
changes and long-lived
equipment changes. To
effectively reduce bills,
however, the customer must
reduce water usage during
the peak season, making the
changes valuable to the
utility as well as to the
customer.

Typically, actual price
response occurs after
receipt of the first bill
which is received at some
point in the midst of the
following billing cycle.
Thus, price response cannot
occur until the peak season
is 1.5 months old under a
monthly billing system, and
it might not occur until the
peak season is over in a
quarterly billing system.

Customers respond to
seasonal rates, at least in
the short-run, by reducing
peak season water usage.
This could result in fewer
peak days and lower peak
season water sales, but peak
demand that is unchanged.
In other words, seasonal
rates can transform the
existing peak profile into a
needle peak profile.

If permitted by local
regulation of ground water,
customers can respond by
drilling wells and providing
their own water supply.
While this accomplishes the
utility goal of peak
reduction, it might
exacerbate other problems,
for example, the creation of
a needle peak if the
customers that resort to
self-supply are large, high
load factor customers.
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Rate Structure; DROUGHT YEAR SURCHARGES

Criterion

Revenue
Sufficiency

By definition, drought year
surcharges are superior to
rate schedules without the
set of surcharges because
the surcharges exist to
ensure revenue sufficiency.
Unless an automatic
adjustment clause exists,
rate schedules are fixed in
nature once they have been
adopted. An automatic
adjustment clause allows
rates to change, under
certain circumstances,
without the time and
expense of a rate adjustment
process. Drought surcharges
fall into the automatic
adjustment clause category
insofar as they allow
utilities to change rates
without formal rate
adjustment proceedings.

Advantages l Disadvantages

Since surcharges involve
(potentially significantly)
higher rates under the
surcharge than without the
surcharge, water sales
would be expected to fall as
people conserve water to
reduce the bill impact. If
this conservation effect is
underestimated, even with
the surcharge revenues
could still fall short of
requirements.
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Rate Structure: DROUGHT YEAR SURCHARGES

Criterion

Advantages

Disadvantages

Revenue/Rate
Stability

Drought year surcharges
promote rate stability. In the
case of severe drought, a
utility without such
surcharges faces revenue
shortfalls which must be
made up through rate
increases or drawdowns in
retained reserves (an action
that should ultimately result
in rate increases). Once the
revenue shortfall has been
recouped, the drought
influenced rates may in fact
need to be reduced again to
match cost-of-service in a
"normal” water year.
Drought year surcharges
prevent this scenario from
arising.

From the customer’s
perspective, a surcharge can
result in an unexpected
higher rate for the period
during which the surcharge
is in effect. Individual
customers (particularly low
income) are unlikely to
prepare personal budgets
that take such an increase
into account.

Equity

Surcharges can be structured
in a way that equitably
spreads the "pain” to those
who do not choose to
conserve water. This implies
that necessary water
consumption is not
surcharged and that
industrial/commercial water
users are not prevented from
conducting business.

Equity considerations
increase the complexity of
designing and implementing
the surcharge. Using the
residential sector as an
example, if indoor water
usage 1s not surcharged, a
methodology for assessing
indoor usage by household
must be devised. The
methodology must be
flexible enough to allow for
growth in the household
size.

Legality

Cost-based and equitably
applied policies should be
legal.

The legality of specific
formulations of the
surcharge policy could
potentially be open to legal
challenge.
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Rate Structure: DROUGHT YEAR SURCHARGES

Criterion Advantages Disadvantages

Simplicity The concept of a surcharge It is important to notify
is very easily understood by | customers prior to the
customers and utility staff. implementation of a

surcharge. In Utah, that
probably means that the
triggering of a surcharge
would occur as a result of
lower winter snowpack than
is considered acceptable.

Once it has been
determined that a surcharge
is necessary, extensive
public information may be
needed to explain the
upcoming surcharge to
customers. A simple
reminder on the billing
prior to the implementation
will probably not be
sufficient.
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Rate Structure: DROUGHT YEAR SURCHARGES

Criterion Advantages Disadvantages

Ease of Special metering and billing | The initial implementation

Implementation systems are not required to of surcharges requires some
implement a surcharge. significant analytical work.

First, the utility must select
a "triggering" mechanism.
To reduce the controversy
that might otherwise
surround the surcharge
policy, the utility must
specify clearly the
condition or set of
conditions that will cause
the utility to invoke the
surcharge. Next, the utility
must decide on the level of
the surcharges and how to
assess the surcharges for
each customer class. The
utility must decide whether
the surcharge will be across
the board or applicable only
to certain customer classes.
The utility must decide
whether the surcharge will
apply to all water usage or
only usage above base
consumption levels, and if
the latter option is selected,
whether there will be
adjustment methodologies
built into the policy to
provide a means for
adjusting the base
consumption to account for
the economic growth or
changes in household
composition.
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Rate Structure: DROUGHT YEAR SURCHARGES

Criterion

Advantages

Disadvantages

Water Conservation

A surcharge policy should
result in water conservation
purely as price response. If
the surcharge is tailored to
allow basic culinary,
process, or required
consumption, the impact
should mostly fall on
outdoor usage for landscape
irrigation.

The exact impact is
difficult to predict. Because
surcharges have tended in
the past to be a last-resort
measure, they have often
been invoked after
customers had already
reduced their consumption
significantly, thereby
causing considerable
discontent. In such a
situation, if the surcharge is
small it is actually possible
that the impact would be
negative insofar as
customers might increase
usage out of feeling that
their sacrifices are useless.

Rate Structure: INCREASING BLOCK RATES

other rate forms.

Criterion Advantages Disadvantages

Revenue Increasing block rates have | Estimating conservation

Sufficiency no advantages relative to impacts is difficult. Under-

other rate forms. estimating the impacts

would result in revenue
shortfalls while over-
estimating the impacts
would result in revenue
surpluses.

Revenue/Rate Increasing block rates have | Implementation of

Stability no advantages relative to increasing block rates can

involve two or three
iterative attempts to design
rates while maintaining
revenue sufficiency.
Hence, implementation
periods can involve rate
instability.
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5 PRICE ELASTICITY OF DEMAND

5.1 BACKGROUND

Several factors influence the demand for water, including the season, weather, persons
per household, population growth, price, and irrigated acreage, among others. While
price may not be the most important determinant of the demand for water, price is one
of the few factors that can be influenced or changed by water managers and planners.

A water demand function quantifies the impact that each of a number of variables has
on the demand for water. An example of a demand function could be:

Dy = by + bX, - b)X, + b)X; - bX,
Where:

Dy, = the residential demand for water as measured in hundreds of cubic feet of
water consumed per month by a single household

by

a constant (or intercept)

b, = the coefficient for variable n.

X, = the number of persons in the household

X, = the inches of precipitation measured during the month

X; = the lot size of the household, in square feet

X, = the price of water, in dollars per 100 cubic feet consumed

An understanding of the entire demand function is necessary to estimate the impact that
any single factor, including price, will have on the demand for water.

A demand function can be developed through the application of regression analysis. The
purpose of regression analysis is to examine historical information in order to determine
a causal relationship between variables. This causal relationship is generally used to
forecast the expected future value of a particular variable, such as demand.

The primary purpose of developing demand forecasts for the Pricing Study is not to
quantify a forecast value, but rather to establish demand functions that explain the
relationship of a number of explanatory variables (including price) to the demand for
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water. The influence of price can not be estimated in isolation, but must be estimated
in conjunction with all other significant variables which affect the demand for water.

The dependent variable is the object of a regression analysis, the values for which a
forecast or an understanding of a causal relationship is desired. In the case of the water
demand functions in this particular study, the dependent variable is demand (as
measured by consumption per customer).

The independent variables are those which determine the dependent variable. The
demand for water depends on several factors including weather, season, lot size or
irrigated acreage, soil type, income, persons per household, availability of a dual water
system, conservation measures in place, attitudes about water use, and price. The
coefficients for each independent variable measure the contribution of the variable to the
prediction of the value of the dependent variable.

Each observation includes a historic value for the dependent variable (e.g., household
water consumption in January 1989), and values for independent variables (e.g.,
household income, precipitation, temperature, water price, and persons per household
in January 1989). In general, the more observations, the more likely it is that statistically
significant relationships can be identified.

Selecting causal relationships depends as much on experience, reasonableness (as
supported by theory) and intuitive logic as it does on the statistical relationship between
variables. Only a single set of independent variables can be specified for the dependent
variable in a particular equation. As a result, it must be appropriate to expect that the
same independent variables can reasonably explain changes in the dependent variable.
There must be a logical causal relationship, even before there is a statistically significant
relationship. Dissimilar dependent variables (i.e., water demand for different customer
classes or very different geographic locations) should not be aggregated as a means of
gathering more observations.

5.2 CASE STUDY OVERVIEW

Demand Sectors

The Act requires that CUWCD estimate demand elasticity for each of the principal
categories of end use of water within the District boundary. While CUWCD and their
consultants fully intend to comply with Congressional intent, the actual language of the
Act is ambiguous in this requirement. The ambiguity arises from the phrase "categories
of end use". This phrase is not a widely used, defined, and accepted industry term. In
other words, two professionals within the water industry could not use the term and
know exactly what was meant without clarification. The following definitions can assist
in removing the ambiguity.

1. End use is the label attached to each appliance, fixture, or process in which water
is either consumed or utilized to perform a service or as an input in the production
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of a good or a service. For example, clothes washing is an end use in which water
1s one input in a process that provides a service -- cleaning of clothing. Similarly,
industrial cooling is another end use in which water is one input to a process
providing a service -- cooling.'

It should be noted that each end use can embody any number of technologies.
Landscape irrigation can be accomplished with hoses and sprinklers, buried pipes
leading to above-ground sprinkler heads, underground pipes leading to below-
ground water applicators, and other technologies, Generally, even though the
technologies might be very different in up-front price, operating and maintenance
costs (including labor), water usage, and other characteristics, all of the
technologies constitute residential landscape irrigation -- an end use of water.

2. Customer classifications (customer classes) are defined as groups of customers that
have similar service characteristics and/or demand patterns. Service characteristics
may be defined in terms of meter size or requirements for treated or raw water.
Demand patterns depend on peak-day and peak-hour rates of demand relative to
average demands. Generally, customer classes are (1) residential, (2) commercial,
(3) industrial, and (4) public authorities. General classes are frequently subdivided
into yet more homogeneous classes (e.g., residential is frequently subdivided into
single family and multi-family classes). In some cases, one customer exhibits
characteristics that sets them apart from all other customers. Such customers are
frequently assigned their own customer class.?

Customer classifications have historically been defined by the Bureau of
Reclamation (the Bureau) as municipal and industrial (M&I) and agricultural uses
of water.” This delineation of customers is frequently observed in trade literature
and reports.

3. Sector is a term that is often used interchangeably with class. Generally, the word
sector is used to refer to residential, commercial, industrial, or agricultural
customers as groups. Thus, customer sectors could coincide with customer classes.

'For lists of residential, commercial, and industrial end uses, see: Planning and
Management Consultants, Ltd., Evaluating Urban Water Conservation Programs: A
Procedures Manual, Carbondale, Illinois, February 1992, pp. 39, 42.

*American Water Works Association. Water Rates. AWWA Manual M1, Third
Edition. Denver, Colorado: American Water Works Association (1983). pp. 23-24.

*See for example, United States Department of the Interior, Bureau of Reclamation,
Central Utah Project: Bonneville Unit-Utah. Supplement to Definite Plan Report,
Department of the Interior, Bureau of Reclamation, Upper Colorado Region, May 1988,

p. 8.
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4.  Weather sensitivity provides an additional dividing line for classification purposes.
External water usage is highly weather sensitive. External water usage refers
primarily to landscape irrigation and other end uses such as washing cars. While
internal water usage is weather sensitive (i.e., most people tend to take shorter
showers when the outside temperature is 100 degrees fahrenheit than when it is 20
degrees), it is far less weather sensitive than external usage. Internal water usage
refers to water used within the home or business for sanitary or culinary purposes.

The distinction of major importance is that external usages tend to have greater
price sensitivity than internal usages, at least in the short run. People are far more
likely to respond to price increases in the short run by restricting the frequency of
washing their car than they are the frequency of taking showers.

The exact definition of "categories" intended by the authors of the Act is not known.
The definition that will be used for the Pricing Study will be equivalent to customer
sectors. Thus, principal categories will include residential, commercial, industrial, and
agricultural. This definition is substantially consistent with the long-standing Bureau
classifications (M&I and agricultural). Since the Act is intended to refine and complete
Bureau-related projects and processes, a definition that is consistent with Bureau
classifications could be considered consistent with the intent of the Act. The definition
used for the Pricing Study will result in the development of more detailed information
than would be derived using the Bureau’s M&I classification.

Case Study Focus

The 1993 Pricing Study Work Plan included a case study focusing on the Salt Lake
County Water Conservancy District’'s (SLCWCD) plan to implement conservation
pricing. Since the work plan was developed, circumstances have dictated changes in how
the case study was expected to be performed. Specifically, SLCWCD postponed plans
to change their rate structure and no rate changes are expected by SLCWCD for the
immediate future.

While this development has forced a change in planning, it does not eliminate the need
for some type of independent analysis of the relationship between water pricing and the
demand for water. The case study, as described in this report, is the primary source of
that independent analysis.

The case study focused on estimating residential sector demand functions. Developing
demand functions for all four end-use categories would be a data-intensive, time-
consuming, and expensive process. This level of effort goes well beyond the scope of
the Pricing Study.

Estimating residential water demand is reasonable, however, given the availability of
reliable customer-level data for residential customers. It is also believed that the attitudes
and practices of residential customers in the CUWCD service area (particularly along
the heavily-populated Wasatch Front) may differ from those found in other areas of the
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country. If this is correct, then a specific case study is warranted to evaluate potential
differences in consumer response to water price from those found in previous studies.
This case study focuses on the residential demand for water in the Salt Lake Valley
using data acquired from four different retail water agencies in the area.

The analytical framework for the case study is a pooled time series-cross sectional
database consisting of at least two years worth of monthly data from approximately 330
households. The analysis pools the households across utilities and demand equations will
be estimated using the pooled data.

Agencies Involved in the Case Study

As originally envisioned, the case study intended to include the Salt Lake County Water
Conservancy District (SLCWCD) and between one and four adjacent water agencies.
This plan was precipitated by SLCWCD’s intent to implement an increasing block rate
structure for their retail customers.

CUWCD and RMI staff identified four utilities whose service areas are adjacent to the
SLCWCD service area and that would potentially be good candidates as comparison
groups for qualitative analysis. CUWCD and RMI staff met with representatives of Salt
Lake City, Murray City, Sandy City, and South Salt Lake City to discuss those agencies
willingness to participate, customer characteristics and customer data availability, rate
structures, billing frequency, metering frequency, and other topics of interest such as
planned (future) rate changes.

Generally, the following trends emerged from the conversations and the data collected:

»  Water rate structures of all five utilities appear to result in fairly similar
levels of monthly water bills for an average residential customer. The rate
structures differ in terms of minimum charges, customer charges, and variable
rates but the resultant bills appear to range from about $12.00 to $15.00 for
a residential customer using 16,000 gallons. In absolute dollar terms, the bills
are quite similar, although, in percentage terms the difference between the
lowest and highest bill is 25 percent of the lowest bill.

> None of the utilities read residential meters in winter months. Thus, to the
extent that winter months’ water usage form the baseline for determining
indoor water usage (as a fraction of total water usage), the data are at the
same levels of aggregation.

»  Four of the five utilities appear to be able to differentiate residential
customers from other customer types within the billing system databases.
Sandy City does not distinguish between residential and commercial
customers in the billing system.
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»  Three of the five utilities bill their residential customers on a monthly basis.
Sandy City and SLCWCD bill their customers bi-monthly.

»  Based on the meetings with each utility, it appears that the data obtainable
from the utilities’ information systems will be comparable.

In March of 1993, the SLCWCD Board of Directors determined that a change in the
retail pricing structure was not necessary or desirable at the present time. This decision
made it necessary to re-evaluate the development of the case study and the method for
determining participating agencies.

It was determined that a useful case study could still be performed without a rate change
by one of the participating agencies. The impact of price on demand could still be
measured using historical data from a number of agencies, keeping the primary purpose
of the case study intact. The loss of a price change diminished the availability of some
potentially interesting quantitative and qualitative information concerning the impact
price, attitudes and education can have on the demand for water. This information,
however, is not essential to the Pricing Study or the case study.

Since SLCWCD was no longer an essential participant in the case study, they were
evaluated as a potential participant in the same manner as the other utilities. The
evaluation of other utilities that were not adjacent to SLCWCD was also considered.
This effort was not initially undertaken, however, due to time and budget constraints.

Based on the information summarized above, it was determined that residential
customers of Salt Lake City, Murray City, and South Salt Lake City would be included
in the case study. The primary reason that both Sandy City and SLCWCD residential
customers were not used was the lack of monthly billing cycles. Monthly billing cycles
are preferred because they provide the customer with better information to base price-
sensitive water use decisions on.

Expanding the Database

In October of 1993 RMI staff met with the members of the Technical Committee to
review preliminary study results. As discussed later, preliminary analyses were
producing counter-intuitive results for marginal price variables. The committee raised
concern over the lack of price variation offered by using only the three agencies
mentioned above. Since none of the agencies have changed their rates over the historical
time period being reviewed, price variation must come from the cross-sectional analysis
between agencies. The committee believed that more variation in water rates would be
necessary to allow an econometric analysis to adequately pick up the effect that
marginal price has on consumption. The only available option to increase price variation
would be to include more agencies, with greater price variation, in the case study. It was
decided to include the county customers of Salt Lake City and the city of Provo because
of the additional range of prices they offered to the data.
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5.3 DATA COLLECTION

The primary purpose of data collection activities related to the case study was to
develop variables to be used in the creation of a residential water demand function.
Since the demand function was based on individual customer response, customer-specific
information was required. While customer-specific data is preferred to service-area
average data, averages can be useful as proxies in variable development, particularly
when customer-specific data is unavailable or difficult or expensive to obtain.

In other studies estimating household-level demand functions, the most statistically
significant variables have typically included the number of persons in the household,
household income (or housing value or rent), the lot size, and weather variables. The
following is a list of variables that have been successfully used in previous statistical
analyses of household-level demand. The variables are discussed as they apply to Utah.

Dependent Variable

»  Water Consumption/Demand
*  Average monthly household water consumption (100 cu. ft.)
*  Average monthly household water consumption by summer and winter
periods (100 cu. ft.)

Independent Variables

»  Price
*  Average price ($/100 cu. ft.)
*  Average water bill ($/monthly bill)
*  Average total monthly bill, including sewer, garbage, power ($/monthly bill)
*  Average water plus sewer bills ($/monthly bill)
*  Marginal water price ($/100 cu. ft.)
. Marginal water plus sewer price ($/100 cu. ft.)
Marginal sewer price ($/100 cu. ft.)
Nordin bill difference (amount actual bill differs from the bill that would
result from all consumption priced at marginal prices in $/monthly bill)
*  Ramped marginal water prices ($/100 cu. ft.)

»  Household Demographics
*  Household income
*  Number of residents
*  Home ownership
*  Home value or rent
*  Age of home
* Lot size
*  Building type (structure)
*  Attitudinal data predictive of conservation activity
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*  Adjusted Lot Size
* Net lot size

»  Climatological Data
*  Number of rainy or dry days
*  Total precipitation (inches)
*  Average, high, or low temperatures (degrees fahrenheit)
*  Evapotranspiration (inches)

The water consumption and price data were derived from the water agencies’ customer
databases. This historical customer data was collected from each of the four participating
agencies. Household demographic information was collected from each household
through a customer survey. Climatological data was collected from the Utah Climate
Center.

Water Agency Customer Databases

Each of the four participating agencies provided information from their customer
databases in machine readable format. The approximate number of residential accounts
for each of the four agencies was 42,000 in Salt Lake City proper, 27,000 in the
outlying county service are of Salt Lake City, 6,500 in Murray, 2,500 in South Salt Lake
City and 13,000 in Provo. In order for a residential customer account to be considered
for inclusion in the case study, it had to meet three primary requirements.

First, each account had to be verified as being residential. Second, the service address
and the billing address had to be the same. This was necessary to insure that the
individual who paid for the water was also responsible for determining how much water
was used. Third, the account had to be continuous to the same customer and service
address for the entire historical period. This allowed us to match demographic
information with billing and consumption information. Any account that met these three
requirements was deemed suitable for use in the case study.

Information that was available and could be matched across all agencies included:

A unique account number

An address

A billing date

Monthly water consumption (estimated in winter months)

Monthly water bill

Monthly total bill (including water, sewer, garbage, and in some cases storm
service and power)
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Only one of the agencies had altered their rate structures over the period to be examined
(since September 1991). The residential rate structures for the four utilities were as
follows.

»  South Salt Lake City
*  $6.00 per month minimum charge
. Monthly allowance of 8,000 gallons (1069.2 cu. ft.)
»  $.70 per 1,000 gallons (133.65 cu. ft.) over the monthly allowance
*  Sewer rates of $2.60 per 1,000 gallons (133.65 cu. ft.) of average monthly
winter water use

»  Salt Lake City
City Customers:
*  $6.45 per month minimum charge
- Monthly allowance of 1,000 cubic feet
*  $.43 per 100 cubic feet over the monthly allowance
*  Sewer rates of $.80 per 100 cubic feet of average monthly winter water use
(not to be less than $3.15 per month)
County Customers:
*  $8.95 per month minimum charge
*  Monthly allowance of 1,000 cubic feet
*  $.64 per 100 cubic feet over the monthly allowance

*  Sewer services are provided by other entities and are not part of their water
bill

»  Murray City
*  $3.50 per month minimum charge
*  No monthly allowance
*  $.41 per 100 cubic feet
*  Sewer rates of $1.54 per 100 cubic feet of average winter monthly water
consumption

»  City of Provo

*  $7.30 per month minimum charge for 5/8 inch pipe, $8.47 for 3/4 inch pipe,
and $10.70 for 1 inch pipe

*  Monthly allowance of 500 cubic feet

*  $.31 per 100 cubic feet over the monthly allowance (prior to January 1993)

*  $.33 per 100 cubic feet over the monthly allowance (after January 1993)

*  Sewer rates of $.52 per 100 cubic feet of average monthly winter water use
plus a service charge of $4.55

Treatment of Missing Data Points

There were three primary instances of missing data points in the historical customer data
sets that were examined. Both South Salt Lake City and Murray City do not record
meter reading dates, they record only billing dates. In the case of Murray City, the
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billing dates vary across the entire month, suggesting that customer meters are also read
at various dates throughout the month. Murray city officials noted that a customer is
typically billed five to seven days after their meter is read. Therefore, the meter read
date for Murray City accounts was assumed to be six days prior to the billing date that
was recorded.

South Salt Lake City, on the other hand, bills all of their customers on the last day of
the month, regardless of when the meter was read. They do, however, prepare a hard
copy of all of the meter reading dates for each account for the last month. This hard
copy is usually kept for about one month. South Salt Lake City officials noted that the
meter reading routes remain stable, and that the meter for a particular account will be
read on approximately the same date for each month. Therefore, the meter read date for
South Salt Lake City accounts was assumed to be approximately the read date for July
1993, with the same day of the month being used for each previous monthly
observation.

As has been previously noted, none of the utilities read residential meters during the
winter months. Monthly winter consumption estimates for Murray City and Salt Lake
City are prepared by those entities. Murray City assumes monthly consumption of 500
cubic feet per month for billing purposes, with the difference in actual reading being
reflected in the first spring month (April) billing. Salt Lake City generally averages total
winter consumption over the four month period, but assumes that the monthly
consumption for a winter month does not exceed the base consumption allowed under
the minimum charge system (1,000 cubic feet). If the actual reading shows that the
customer exceeded the base consumption amount for the entire winter, then the overage
is charged to the first spring month (April) billing. It must be noted, however, that this
does not appear to be consistent for all Salt Lake City accounts. When a deviation does
occur, it is uncertain why.

South Salt Lake City, unlike the other two entities, does not estimate winter readings.
Because of this, winter month consumption is shown as zero and the first spring month’s
(April) consumption is actually the consumption for the entire winter. The winter
consumption presented a problem in that no previous studies appear to have dealt with
this issue, providing no precedent for filling these gaps in the data. This issue was
addressed in the following manner.

The South Salt Lake City customers’ April consumption reading was evenly spread over
April and the previous months where consumption data is missing. The maximum
consumption that was attributed to any winter month was the base monthly allowance
of 8,000 gallons (1,069 cubic feet). Any consumption recorded over the sum of the base
monthly allowance for each month was attributed to April consumption.

This approach is relatively consistent with the approaches used by the other two water

agencies. The primary rationale for this approach is the belief that consumption during
the winter months will reflect indoor use. As such, consumption should, in most cases,
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stay below a base consumption amount and should also remain relatively flat because
it will not be weather sensitive. Overages are attributed to April because it is expected

that any outdoor use would occur during that month as a function of early watering
habits.

The use of estimated consumption data, whether through this estimation procedure or
those used by Murray City and Salt Lake City, make it less likely that an accurate
demand relationship for the winter months will be derived. Elasticity estimates for
winter consumption have traditionally been more difficult to derive than those for
summer months, regardless of the type of data used.

Survey Data

In determining which customer accounts would be used in the study, the collection of
survey data was a limiting factor. The number of accounts from each agency that were
used in the study, along with the total number of residential accounts in each agency,
determined the statistical applicability of the sample to the universe (in this case, the
agency service areas).

While consumption and billing data were available for all of the residential accounts in
the agency service areas, the collection of customer-specific demographic data for all
accounts was not possible. The cost of sending a survey to all available residential
customers (even after meeting the three primary requirements noted earlier) and coding
the information returned from however many responded to the survey is prohibitive and
unnecessary. Sampling techniques can be used to draw inferences about a defined
population. Based on the size of the sample relative to the population, we can
statistically determine the accuracy of the data collected and the confidence we can have
in the data.

Two sample sizes must be determined. The first sample size is the number of accounts
that must be examined to reach a level of accuracy and confidence that we are
comfortable with for extrapolating the findings of the case study to the study area. After
that sample size is determined, the number of surveys that must be sent in order to
receive a number of responses equal to, or greater than, the first sample size must be
determined by estimating an expected response rate for the survey.

When a sample size determination is based on a desired level of precision, the following
formula provides a standard method of estimating the required sample size for an
attitudinal survey.

n=[f*s* N]/ [(B®* N+ * 5]

Where:
n = the sample size

t = the appropriate t statistic for a given level of confidence
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s = the estimated standard deviation
N = the population size
E = the required level of accuracy

To apply the sampling formula, certain simplifying assumptions were made. First, since
an estimate of standard deviations are needed, either prior information or assumptions
are necessary. For a question with "Yes" or "No" (0 or 1) outcomes, the maximum
sample size arises when exactly one-half of the sample answers "Yes" and the other half
answers "No". Absent prior information, "s" is often assumed to be 0.5, thereby
maximizing the sample size. The second has to do with the number of variables in
question. A simplifying assumption frequently employed is that the sample is relevant
to only one variable.

Each population is defined as the number of billed residential customers served by each
of the four agencies. Each of the four agencies, as well as the Salt Lake City county
customers, must be considered as a separate population because we can not assume a
random distribution of customers across all five agency service areas. This is because
customers served by different agencies may receive different prices on different types
of billings and may have been subject to varying levels of conservation awareness via
their water supplier. The assumption of random distribution is made for each individual
agency’s residential customer population.

For each population, we have attempted to achieve a confidence level of 90 percent and
an accuracy level of 10 percent. Achieving these goals would allow us to state that: 1)
For every 100 times a population is sampled, the same estimates should be observed 90
times, and; 2) A numerical estimate that is derived from the sampling should be within
10 percent (plus or minus) of the actual numerical value that would be found if a census
of the entire population were available.

Using the formula described earlier, the following number of responses would need to
be received in order to achieve a 90 percent confidence level and a 10 percent level of
accuracy:

66 responses from South Salt Lake City

67 responses from Murray City

68 responses from Salt Lake City

67 responses from the county customers of Salt Lake City
68 responses from the City of Provo
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This would result in a total sample size for pooled cross sectional analysis of
approximately 330 customer accounts. If 24 months of data were available for each
customer account, we would have somewhere in the vicinity of 8000 observations for
use in the pooled time series-cross sectional analysis.
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The number of surveys to be sent out was determined by dividing the number of
responses needed by the expected response rate (in percent form). Response rates for
similar surveys have been as high as 65 percent and as low as 25 percent. While there
is no typical response rate for this type of a survey, a response rate of 35 percent was
assumed for this study. The primary purpose for estimating on the lower end of the
range was that no follow-up activities were planned.

Using a 35 percent response rate, the following number of surveys would need to be
sent to each of the five agency service areas customer bases:

189 surveys to South Salt Lake City

192 surveys to Murray City

195 surveys to the city customers of Salt Lake City
192 surveys to the county customers of Salt Lake City
195 surveys to the City of Provo

Yy v v v ¥

To meet this requirement, a random sample of 200 residential accounts was taken from
each of the five sample groups using the following method:

1. The total number of accounts that were determined to be suitable for use in the
case study is represented as "N".

2. "N" was divided by 200 to determine "n", where "n" represents the number of
accounts that will not be used before reaching an account in the database that will
be chosen to receive a survey.

3. Starting at the first record in the database of available accounts, a random number

r" was chosen that was the first record chosen to receive a survey. Subsequent
records were chosen by the sequence: r, r+n, r+2n, r+3n, r+4n, ..., r+200n.

4. "r" was chosen for each group by corresponding the first letter of the agency name
with a sequential number (i.e., A=1, B=2, C=3, ..., Z=26).

The survey instrument was developed by RMI with input from CUWCD and the three
original participating agencies. The primary intent of the survey was to gather customer-
specific demographic and attitudinal data that could be matched with the available
billing and consumption data in order to develop variable sets for complete observations.
A secondary intent of the survey was to gather qualitative information regarding
customer attitudes toward conservation and pricing issues.

The following relevant information was collected through the survey and used to
develop variables and useful discussion on customer attitudes:

»  Number of residents (adult and youth)
»  Building type (house, apartment, townhouse)
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Number of bedrooms

Age of home

Size of home (in square feet)

Size of lot (in square feet)

Incidence of lawn

Lawn watering practices

Incidence of swimming pool

Incidence and use of water using appliances
Incidence and use of water conserving appliances
Conservation attitudes and practices

Home ownership

Home value or rent

Household income

Education level

Water rate attitudes
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Variable Development From Survey Data
The following variables were developed from survey data for potential testing in the
regression analysis.

Persons Per Household - The number of persons reported as living in each residence
was used. There were no instances of missing data.

Age of Home - The year the home was built was asked as a question and recorded
directly if the year was written by the respondent. In many instances, the respondent did
not give the exact year but noted instead a decade that they believed the home was built
in. In that case, the mid-point of the decade was recorded as the year the home was
built. For the period noted as "pre-1920", 1910 was recorded as the year the home was
built. This variable was not tested extensively because no important changes in building
codes were identified to suggest a change in consumption patterns based on age.

Home Ownership - A dummy variable indicating whether a customer was a homeowner
or renter was considered. After examining the data, it was determined that there were
not enough renters answering the survey to make the variable relevant. It is likely that
most renters were excluded in the survey sample selection. This is because most
landlords pay the water bill for a residence. In selecting the sample group, only those
accounts where the service address and the billing address were the same were
considered. This would exclude renters who do not pay the water bill.

Building Type - After examining the data, there was not enough variation in building
type to make the variable relevant. Almost all of the respondents described their

residence as a single-family detached house.

Incidence of Lawn - After examining the data, there was no variation in incidence of
lawn, making the variable irrelevant. All of the respondents noted that they had a lawn.
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Incidence of Swimming Pool - After examining the data, there was not enough variation
in incidence of swimming pool to make the variable relevant. Almost all of the
respondents did not have a swimming pool.

Home Value - When indicated by the respondent, the actual home value was used. Many
respondents did not provide an exact home value, but did note a range of values in
which they believed their home fell. In those cases, the mid-point of the range was used.
For the range "Less than $40,000", $35,000 was used because it was the median home
value of those reported under $40,000. For the range "$200,000 or more", $230,000 was
used because it was the median home value of those reported over $200,000. When the
respondent did not indicate the value of their home in any fashion, the following
measures were taken to estimate home value for each respondent. For each zip code,
home size was regressed against home value. For those respondents that provided a
response for home size, but not home value, the regression coefficient and the reported
home size was used to estimate home value. The same process was performed using lot
size, and then number of bedrooms, as regression estimators.

Lot Size - When indicated by the respondent, the actual lot size, in square feet, was
used. When the respondent did not indicate the lot size of their home, the following
measures were taken to estimate lot size for each respondent. For each zip code, home
value was regressed against lot size. For those respondents that provided a response for
home value, but not lot size, the regression coefficient and the reported home value was
used to estimate lot size. The same process was performed using home size, and then
number of bedrooms, as regression estimators.

Household Income - When indicated by the respondent, the actual household income
was used. Many respondents did not provide an exact income, but did note a range of
values in which they believed their income fell. In those cases, the mid-point of the
range was used. For the range "Less than $20,000", the median income by persons per
household was used. If the respondent noted there was one resident, $9,000 was used
as an estimate. If the respondent noted there were two residents, $12,000 was used as
an estimate. If the respondent noted there were three residents, $18,000 was used as an
estimate. For the range "$150,000 or more", $150,000 was used because it was the
highest income reported. When the respondent did not indicate their household income
in any fashion, home value was regressed against household income. For those
respondents that provided a response for home value, but not household income, the
regression coefficient and the reported, or estimated, home value was used to estimate
household income.

Conservation Attitudes and Practices - 1t is widely believed that the price coefficient in
a water demand equation picks up not only the effects of price, but also the effects of
conservation attitudes, practices and programs. An attempt to separate the effects of
conservation attitudes and practices from those of price was made by constructing a
dummy variable that indicates whether a customer is a "conserver" or not. A conserver
was defined as a respondent who is strongly concerned about water conservation and
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whose water conservation practices were better than the average of the entire respondent
group. Using six attitudinal questions, 57 percent of the respondents were defined as
being strongly concerned about water conservation. Using 12 conservation device
questions, and 14 conservation practice questions, 41 percent and 51 percent of the
respondents, respectively were considered above average. Using all three question sets
as criteria, 16 percent of the respondents were identified as conservers. Respondents that
are identified as conservers was identified with a "1", and other respondents was

identified with a "0".

Adjusted Lot Size - Because the regression runs are based upon time series Cross
sectional data, and because the lot size and precipitation variables are heavily correlated
in determining water consumption, an additional variable was developed to normalize
and recognize the relationship of the lot size and precipitation variables. The lot size
variable was adjusted by the ratio of the maximum amount of rainfall seen in any given
month, net of the precipitation for that month, to the monthly maximum precipitation.
The resulting adjusted lot size variable reduces the lot size in a wet month, therefor
accounting for the reduction in demand from the rainfall.

Net Lot Size - A net lot size variable was developed to more accurately reflect the actual
square footage of vegetation that requires water. The net lot size is equal to the
difference of the lot size and the size of the home. This variable assumes that the homes
surveyed are single-story.

Qualitative Analysis of Survey Responses

Selected survey questions were analyzed to consider the attitudes of respondents toward
conservation and pricing issues. Appendix C provides a response percentage breakdown
of the selected questions for the three original agencies that was provided to the WMIS
Coordination Committee on August 26, 1993. This brief analysis allows us to make a
number of broad statements about customer attitudes.

With respect to water pricing, respondents expressed concern about the size of their
water bill and noted that what they pay for water does influence how much water they
use. Respondents appear to understand their total bill, but not necessarily their rate
structure. In spite of the concern that respondents show toward price, the large majority
believe that current rates are fair and they trust their water company to keep them fair.

In general, respondents believe that conservation is important and that it can be effective
in delaying the development of new water supplies. While most respondents believe that
society in general should do more to enhance conservation, they also are skeptical that
they can personally do much more than they currently do. The vast majority of
respondents expect their water company to take the lead on promoting conservation.

Conservation behaviors appear to be more prevalent than the use of conservation

devices. The devices that are used most often are water efficient major appliances, low-
flow showerheads, faucet aerators, and sprinkler systems. Most respondents believe that
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reductions in outdoor water use are very effective compared to reductions in indoor
water use. They are not, however, willing to compromise on the appearance of their
lawns.

Perhaps the overriding message relayed by respondents is that conservation should be
encouraged and strived for, but should not cause financial or aesthetic discomfort.

Climatological Data

Information from four different weather stations in the study area were used. The four
stations are the stations closest in proximity to the individual areas that were selected
for the study.

One station is located at the Triad Center in downtown Salt Lake City, one is located
at the Salt Lake City Airport, another is farther south at Cottonwood Weir at the foot
of Big Cottonwood Canyon, and the fourth is the Provo/BYU station. Climatological
data was matched to households by proximity of the station to the center of the zip code
area that the household is in. Using this criteria, the following zip code areas were
matched to each of the four weather stations.

Salt Lake City Airport
» 84104
» 84116

Cottonwood Weir
» 84070
84107
84109
84117
84121
84123
84124

Yy v ¥ ¥ v ¥

Triad Center

84101
84102
84103
84105
84106
84108
84111
84115
84119

¥y ¥V ¥ ¥ ¥ v ¥ %" ¥

Provo/BYU
> 84604
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Information available from these weather stations include daily maximum temperature,
minimum temperature, and precipitation. Daily information was aggregated to develop
monthly weather variables that match customer billing periods. The raw daily data was
provided by the Utah Climate Center.

The aggregation of daily information is important because of the very different billing
periods between customers within a given month. While standard monthly weather data
can not be directly applied to each individual observation, daily data can be aggregated
for any potential billing period.

An attempt was made to acquire evapotranspiration data for the four weather stations
mentioned earlier. The only data available for these stations is average monthly
estimated evapotranspiration, as developed over a 30 year normal weather period. Actual
daily evapotranspiration data is available from only four weather stations in the state.
The closest such station to the case study area is located in Farmington, substantially
north of the study area. Because of this, evapotranspiration data will not be used in the
case study.

Normalization of Data to Average Monthly Terms

To recognize the time series-cross sectional form of the data being considered, the price
and weather variables were normalized into average monthly terms by multiplying each
datapoint by the ratio of the number of days in an average month to the number of days
between meter readings. This was essential in recognizing that the county customers of
Salt Lake City are billed on a bi-monthly basis.

5.4 DEMAND FUNCTION SPECIFICATION

Functional Forms

A wide range of demand function specifications have been identified and tested in the
literature, and may be relevant to identifying demand relationships between variables.
Potential functional forms were tested as a part of the process of testing and selecting
final demand functions for the case study. Each functional form has ramifications as to
how the explanatory variables impact the demand for water and on the interpretation of
the variable coefficients.

Linear Functions

If we would expect the explanatory variables to have a direct, linear relationship to the
demand for water, then a linear function would be an appropriate functional form. In
this case, the regression curve is a straight line. If only one explanatory variable were
used, an example of a linear function could be:

Dw = bo - blxl

In a linear function, the slope coefficient, b,, measures the absolute change in Dy, for
a given absolute change in X,. If Dy, were the monthly demand for water expressed in
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hundreds of cubic feet and X, were the monthly price of water in dollars per 100 cubic
feet, b, would represent how many hundreds of cubic feet more (or less) would be
demanded given a one dollar per 100 cubic foot decrease (or increase) in the price of
water.

Double-Log Functions
A double-log function is linear in the logarithms of the variables, Dy, and X,. In this
instance, the function would be expressed:

In Dy =1n b, - b, In X,

While a linear function measures absolute change, a double-log function measures
relative change. An attractive feature of the double-log function is that the slope
coefficient, b;, measures the elasticity of Dy, with respect to X,. Thus, if the variables
involved are demand for water and the price for water, b, measures the price elasticity
of demand. That is, b, would represent the percentage change in the demand for water
given a one percent change in the price of water.

Semilog Functions
A semilog function expresses the variables on one side of the equation in log form,
while expressing the variables on the other side of the equation in linear form.

If the function were expressed in the following manner:
Dy =1n b, - b, In X

then the slope coefficient, b,, represents the absolute change in Dy, for a given relative
change in X,. This functional form is appropriate in situations where a proportional
change in X, leads to an absolute change in Dy,

If the function were expressed in the other possible manner:
ln Dw = bﬂ = b]Xi

then the slope coefficient, b,, represents the relative change in Dy, for a given absolute
change in X,. This functional form is appropriate in situations where an absolute change
in X, leads to a proportional change in Dy. This type of a function is often used in
constant growth models to measure the growth rate over time of trend variables such as
employment, consumer prices, imports and exports, or labor productivity.

Log-Partial Log Functions

A further variant of the semilog functional form, the log-partial log form includes log
transformation for the dependent variable, and some, but not all, of the explanatory
variables. An example of this form could be:
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1]‘1 Dw - bn > blxl + 11‘1 bzxz

How the coefficients are interpreted in this type of a function depends on whether the
variable, or its logarithmic transform, is linear.

Variable Transformation

Most variables that are developed for use in regression analysis represent a relationship
between quantifiable factors that occur in the same time period. For instance, it would
be reasonable to postulate that the amount of money an individual saves in the year
1990 is a function of the amount of money earned by that individual in 1990.

It is possible, however, to transform variables to more accurately reflect causal factors
in a regression analysis. Two of the more popular and accepted types of variable
transformations are the use of "dummy" variables and "lagged" variables.

Dummy Variables

There are times when a discrete, non-quantifiable factor influences the dependent
variable. If the qualitative data can be expressed as a "Yes" or "No" response, the data
can be included in a regression analysis through the use of a dummy variable. Dummy
variables change the intercept term in demand models. The intercept is b, if the factor
is not present, and b, plus the by, coefficient estimated for the dummy variable. Dummy
variables can also be used to change the slope of a model, but must be interactive with
other variables to do so.

Examples of qualitative independent variables that could influence the residential
demand for water include whether or not a home has a swimming pool or if a customer
is or is not considered a "conserver". These types of variables indicate the presence or
absence of an attribute. Dummy variables can be constructed for these attributes by
assigning a value of 1 or 0 for the presence or absence of the attribute. In the case of
the swimming pool, a 1 would indicate that the customer does have a swimming pool,
and a 0 would be assigned to those customers who do not have a swimming pool. The
coefficient for such a variable would then indicate the expected change in the demand
for water given the presence of a swimming pool. If there were no swimming pool
present, the variable would be 0 and the coefficient would not be relevant in the
equation.

Dummy variables can also be used to broadly group quantitative variables. This can be
useful if it is believed that there is a "breaking point" above (or after) which the
influence of the independent variable on the dependent variable changes significantly.
A classic example of such a variable is the case of "rate shock." When huge rate
increases occur, analysts frequently obtain significant results by including a dummy
variable indicating pre- and post-rate increase time periods. For this study, there were
no obvious candidates for such a variable,
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Seasonality presents the most common use of dummy variables in developing a demand
function for water. In geographic areas where there are distinct summer and winter
seasons (such as Utah), there is a substantial difference in residential water consumption
that is generally attributable to outdoor water use for lawns, car washing, and recreation
during the summer. While some of this effect can be captured through the use of
climatological variables, the use of a seasonal dummy variable is a common practice.
In this case, consumption in certain months is considered summer consumption and is
assigned a value of 1. For example, an observation in May, June, July, August,
September or October would have a seasonal variable of 1, while an observation in
November, December, January, February, March or April would have a seasonal variable
of 0. The coefficient would represent the change in water consumption due to the time
of year (summer).

Seasonality has been shown to be extremely important in estimating the demand for
residential water. Many researchers have felt it is so important that it constitutes an
entirely different demand function. Several previous studies have developed demand
functions for summer water demand and winter water demand. Often times, these have
been extrapolated to represent outdoor and indoor water demand functions.

Lagged Variables

Up to this point we have discussed relationships between dependent and independent
variables that occur in the same time period. There can be instances, however, where
the dependent variable could be a function of a lagged value of one or more explanatory
variables. An example of this might be that the amount of water consumed in December
is a function of November’s water bill. This is an example of a distributed lag. It is also
possible for the dependent variable to be a function of the lagged value of itself. In this
case, an example could be that the amount of water consumed in July is a function of
the amount of water consumed in June. This is an example of an autoregressive lag.

There are three main reasons that lagged relationships occur.

1. Psychological reasons. People do not always change their consumption habits
immediately following a change in price or income. Even though a customer may
know that the price of water will rise in June, he may not respond to that price
increase until he receives a bill that reflects that change. If billings occurred on a
monthly basis, we might expect there to be a relationship between July’s
consumption and June’s price.

2. Technological reasons. Suppose that water is a primary input into an industrial
process. If the price of water were to rise substantially, the industrial producer
might consider other, less water-intensive, production processes. Such a change in
industrial processes would likely take some time. It is also possible that a change
in the industrial process might require the expenditure of capital. If the producer
believes that the increase in the price of water might be temporary, the producer
might not rush to expend capital to change the industrial process.
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3. Institutional reasons. Contractual obligations may prevent customers from
switching from one source of water to another. This could apply to wholesale
customers of a water agency. An example could be that a wholesale water
customer with the capability to pump more water from their own wells might do
so if their wholesale supplier raised prices. If, however, the customer had a
contractual obligation to take a certain amount of water from the supplier, the
customer might not be able to respond to the price increase until the contract
expired.

Regression functions that employ lagged variables are susceptible to certain estimation
problems. One such problem is autocorrelation. When a function is autocorrelated, it
means that there is a correlation between the dependent variable and the lag of that
variable when it is used as an explanatory variable. By a "correlation", we mean that the
errors of the variables are correlated, and therefore they are not randomly distributed.
If the errors are not randomly distributed, then the estimators can not be considered
efficient and a systematic relationship can not be determined.

A similar problem is that of serial correlation. In this case, the dependent and
explanatory variables are different series (i.e., water consumption and lagged price of
water) whose error terms are correlated. While there is a technical difference, the terms
serial correlation and autocorrelation are often used synonymously in reference to what
we have defined as autocorrelation.

Despite the estimation problems, lagged variables have proved useful in empirical
economics because they allow an otherwise static relationship to become dynamic by
taking into account the role of time. Functions that use long enough lags can also assist
in distinguishing between short- and long-run response of the dependent variable to a
unit change in the explanatory variable. This can be particularly useful when considering
the estimation of short- and long-run elasticities.

The use of lagged variables in a pooled data series is not common because of the
difficulty in transforming individual time series "subsets" of data. This study will,
however, examine the use of a lagged price variable.

Special Price Variables

The correct specification of price is of fundamental importance in estimating price
elasticities. Even where price has been "correctly” specified, however, the characteristics
of the rate structure may introduce bias. Many water rate structures send a mixture of
price messages to consumers. While analysts specify price variables according to the
rate structure, that is not always consistent with real world price response. When
decreasing block designs are used, for example, the marginal price decreases as more
water is used. This ensures a negative functional relationship between price and use,
even if customers are completely insensitive to price. Data collected from individual
customers facing such a rate will, therefore, inevitably overestimate price elasticity.
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While many economists will debate the appropriate price variable specification based
on economic theory, it appears that price variable specification is an empirical issue that
should be addressed differently depending on each individual case.

Average Price
Average price is the simplest, most straightforward way of expressing a price variable.
In this case, the price of water is defined as the total water bill divided by the amount
of water used.

Average price data is often used in studies where the available water use data is
aggregated over a number of users who face block-type rates. In this situation, it is
difficult to determine the marginal price associated with water use.

It has also been argued that average price is the most accurate method of describing the
price of water. Proponents of this school of thought believe that customers are not aware
of marginal price and that they respond to the average price of water over time. Average
price has also gained some acceptance as a crude measure of the combined marginal
price and fixed charge effect.

Marginal Price

Economic theory states that the price of a commodity which affects the level of
consumption of that commodity is the price paid at the margin (i.e., the price paid for
the last unit used). Depending on the rate structure, the marginal price may vary from
customer to customer, or even from time to time for the same customer. In a multi-block
rate structure, the marginal price would be the per-unit price paid for the last unit of
water consumed.

There are caveats in using marginal price as a price variable. As noted earlier, some
analysts argue that water customers do not respond to the marginal price of water
because most consumers are not aware of the marginal price of water. If the customer
does not clearly perceive the marginal price of water (through their water bill or other
measures), they can not make economic decisions based on the marginal price.

The rate structure will greatly affect the usefulness of marginal price as a price variable.
Under a flat rate structure with no service charge, marginal price will equal average
price and neither would be preferred over the other. An increasing block rate structure
probably provides the best environment for using marginal price as a price variable.
There are two primary reasons for this. First it is reasonable to believe that a customer
will react to an increasing block rate structure in a manner that is consistent with
marginal economic theory. That is, as price rises, consumption decreases. The second
reason is that if an increasing block rate structure is employed by a water agency, it is
likely that the agency is using such a rate structure to curtail use of water by their
customers above the block separation level. If that is the case, the agency would also
be expected to clearly communicate the marginal price of water to their customers, via
their water bill, public education, and other sources.
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As noted earlier, if a decreasing block rate structure is in effect, the marginal price
decreases as more water is used. This ensures a negative functional relationship between
price and use, even if customers are completely insensitive to price, and that price
elasticity will be overestimated.

Total Bill

Some analysts argue that the only price signal received by the consumer may be the
total bill. This is particularly true if a clear per-unit price of water signal is not received
by the consumer.

The total bill could be interpreted as the price paid for water, or the price paid for all
services that are found on the same bill. Many utilities provide a number of services to
a customer and charges for all of these services are found on the same bill. It is
common to see sewer, storm water, drain water, and garbage fees on the same bill as
water charges. In one instance in this case study, power charges are also found on the
same bill, substantially raising the total charges seen on a monthly utility bill.

How total bill is interpreted, and the usefulness of total bill as a price variable, depends
greatly on the information provided to the consumer on the actual billing notice.

Sewer Charges
Sewer charges are often based on the amount of water used. Because of this, sewer rates
can also impact the amount of water consumed by a residential customer.

Sewer charges can be examined as an entirely separate variable, or by adding the price
of sewer service to the price of water. In both instances, the price variable can be
constructed as an average price or a marginal price. The advantages and drawbacks to
average and marginal sewer price variables are similar to those for water price variables.

Nordin Price Variable

Another characteristic of block-type rate structures is a relatively large gap between
marginal price and average price. Customers served by different utilities, on different
rate schedules, may pay the same marginal price but quite different total bills or average
prices. Such customers would not be expected to exhibit identical water use, other things
being equal, either because of different perceptions of price or different residual
incomes. If you increased the fixed charges or meter charges and kept marginal price
the same, you should still expect some changes in water use.

In order to deal with this problem, a special construct, Nordin’s (1976) bill difference
variable, is used to measure differences in residual income. The bill difference variable
is defined as:

B=T- Q.

Where: B = the bill difference variable
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T = total water bill during the billing period
Q = total quantity of water consumed during the billing period
P, = effective marginal price of water during the billing period

Early studies which used Nordin’s bill difference variable did so assuming that this was
the only price variable necessary in the demand function. Howe (1982) purported,
however, that while the inclusion of the bill difference variable in the demand function
is superior to the use of average price or marginal price alone, it is only correctly used
as an approximation of the effects of the intramarginal parts of the rate structure. Thus,
when used in concert with a marginal price variable, the bill difference variable can help
the researcher capture the influence of rate structure as well as price level. If both are
used, the demand function for water shown on page 5-1 could take the following form:

Dw = bg + b‘iX_!l = bZXZ + b3X3 = b4Pm o bsB

In this instance, the calculation of price elasticity must be altered, however, since B is
itself a function of price. An example of this calculation is provided by Howe (1982).
Howe describes a decreasing block rate design with a fixed service charge and a
customer whose use extends to the second block, where:

B=T-(Q*P,) =[S + (Q*F;) + {(QG-QVPu}] - (Q*B,)

Where: S = the service charge per billing period
Q' = total quantity of water allowed in the first block
P, = effective marginal price of water in the first block
P, = effective marginal price of water in the second block

This simplifies to:
B=8 4 [Q"* (P, =P,

If we use this definition of the bill difference variable, and the appropriate price-related
coefficients from the demand function equation shown above, the equation for
determining marginal price elasticity would be seen as follows:

Ep = [(by - Q" * b)) * (P, / Q)]

It can be seen in this equation that elasticity will change with a change in quantity
demanded, suggesting that the use of a linear demand function is required.

Ramped Marginal Prices

Given the minimum charge/monthly allowance price structure of the four agencies, it
is possible that those customers whose consumption falls in the range of the monthly
allowance are affected by both the lower and higher price blocks. If a customer reduces
consumption so that he falls into the lower price block, he is actually affected by the
greater price block. It is just as likely that he has imperfect information on the amount
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of his current consumption and reacts to the lower price when he is actually subject to
the greater price. To account for these reactions, ramped marginal prices were developed
for the case study. Ramped rates are a set of rates that transform the block rate into a
gradual increasing ramp across a set of consumption points. For the case study, three
sets of ramped rates were developed - each with different levels of steepness. The
variables were developed by using the monthly allowance as the midpoint of the ramp.
The first ramp is the steepest with the ramp escalating from the lower marginal price
to the higher price over 300 cubic feet of consumption. The second ramp escalates over
500 cubic feet of consumption and the third over 700 cubic feet.

Deflating

Since more than one years worth of data is used in this case study, it is appropriate to
adjust price data that is used in developing variables for inflation. While the case study
examines a relatively short period of time (approximately two years worth of monthly
data), a slight change in the value of the dollar over that period of time can still obscure
the true relationship between price and consumption.

Price data has been adjusted using the Consumer Price Index (CPI). CPI data is
published on a monthly basis by the U.S. Department of Commerce, allowing for
monthly adjustments of price data. Price data is shown in July 1993 dollars.

5.5 TESTING DEMAND FUNCTIONS

Regression Analysis

The development and use of demand functions has been discussed at length in this
document. We have also mentioned regression analysis as a tool in developing demand
functions. When regression analyses include more than one independent variable, the
analysis is termed "multivariate regression". The use of multivariate regression will
allow us to estimate the parameters of the demand function. Once the parameters are
known, price elasticities can be calculated.

Multivariate regression analysis is designed to minimize the effects of the errors between
observed and computed values of a dependent variable (e.g., water consumption).
Multivariate regression adjusts the weight that is applied to each of the explanatory
variables so the effects of the computational error are minimized. It is important to
remember that no exact relationship will exist between water consumption and its
explanatory variables. Some degree of error will always be present - the intent is to
minimize that error. Error measurement is the primary function of the statistical analysis
that will be performed and that is described in the next section.

Multivariate regression is generally an iterative process. A number of functional forms
and variables are available for testing. Different functional forms will be tried in order
to provide an overall "best fit" of the available data to an equation. A number of
potential explanatory variables have been identified and will be inserted, in a variety of
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combinations, into potential equations. The strength of the relationship of the
explanatory variable to the dependent variable will generally determine its usefulness
in an equation. This process of variable selection is an extremely important part of
conducting a multivariate regression analysis.

Statistical Interpretation

There are a number of statistical tests that can be run on the demand functions that are
created and on the variables within the demand function. The following statistical tests
were run in this case study as applicable.

Coefficient of Multiple Determination (R?)

The R* represents the percentage of the variance in the dependent variable that is
explained by the regression equation. An adjusted R? (also referred to as R-bar) will be
used in this case study. R-bar is the R? adjusted for the number of variables used in the
equation. R-bar is typically the R* statistic that is reported for multivariate regressions.
Unless otherwise noted, any reference to R* in this document, or the case study, will
refer to R-bar.

If the dependent variable were regressed on the explanatory variables using a double log
equation (i.e., the log of the dependent variable is regressed on the logs of the
explanatory variables), the R? statistic, strictly interpreted, measures the percentage of
variance in the log of the dependent variable explained by the equation. You would not,
however, be misled if you interpreted the R* as if it pertained directly to the dependent
variable.

An R* will be expressed in decimal percent form. This means that an R* of 0.897 for
an equation would be interpreted to mean that the equation explains 89.7 percent of the
variance in the dependent variable. R* is 1.0 if the regression fits perfectly, and 0.0 if
it fits no better than the simple mean of the dependent variable.

Standard Errors (SE)

These represent the statistical reliability of the independent variable coefficients. The
larger the SE, the more statistical "noise" infects the coefficient. According to statistical
theory, there are about two chances in three that the true coefficient lies within one SE
of the estimated coefficient, and 95 chances in 100 that it lies within two SEs.

Standard Error of the Estimate (SEE)

The SEE represents the standard error of the estimates of the dependent variable
produced by a regression equation. The SEE is expressed in terms of the units of the
dependent variable. Its size, therefore, would depend on the scale of the dependent
variable. The ratio of the SEE to the mean of the dependent variable is often used to put
this error statistic into perspective.

In the case of a double log equation, the SEE is interpreted as approximating the
percentage error. An SEE of 0.02 for a double log equation, then, implies that the
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standard error is approximately 2 percent of the dependent variable’s mean value. The
SEE in a double log equation is roughly comparable to the SEE for a linear equation
divided by the mean of the dependent variable.

F-statistic (F-stat)

The F-stat is another means of addressing the variance of the dependent variable. The
question that is addressed by the F-stat is: Are the variances of the dependent variable
significantly different from those that would be found if an actual random sample of the
true population were taken? This question is answered on the basis of probability rather
than certainty.

The significance of the F-stat will depend on the degrees of freedom of the regression
equation and the number of observations. The degrees of freedom of the equation are
determined as the number of variables used in the equation, including a constant term,
minus 1. The degrees of freedom of the observations is equal to the number of
observations minus 1. Thus, an equation with a constant term and five different
variables, that is based on 72 observations, would have degrees of freedom equal to 5
and 71, respectively. An F-stat of 23.05 for this equation would be written as F (5, 71)
= 23.05.

After referencing an F-stat table, using the appropriate degrees of freedom, we would
see that an F-stat of greater than 3.72 would be expected to occur by chance less than
1 time in 100. Since our F-stat of 23.05 is larger than 3.72, we would then be able to
state that we have greater than 99 percent confidence that the variance found in the
regression equation is random and not systemic. In other words, the probability is at
least 99 percent that one or more of the five coefficients is not zero.

T-statistic (T-stat)

The T-stat offers the most commonly used statistical procedure for evaluating estimated
parameters (as reflected by variable coefficients). The hypothesis that is tested is the null
hypothesis of no relationship between an explanatory variable and the dependent
variable. The statistical test is based on principles of probability. The T-stat has a
probability distribution - the T distribution.

In practice, the mechanics of the test are as follows. The T-stat is the ratio of the
estimated coefficient of the explanatory variable to its standard error, where the null
hypothesis is that the true coefficient equals 0. This statistic is compared with the table
value of T, which depends on the degrees of freedom of the regression and on the
selected level of significance. The selection of level of significance sets the level of type
[ error (i.e., the probability of rejecting a true null hypothesis), which the analyst is
willing to accept. Commonly used levels of significance are 0.01, 0.05, and 0.10.

If the computed T-stat is larger than the critical value of T (as determined from a T
distribution table), then the null hypothesis is rejected. In empirical research, a common
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statement is that the coefficient is not statistically significant at a certain percent level
(the percent level being the level of significance set by the analyst).

The analyst may be interested in a small probability of type I error. This would give a
high confidence that the true parameter is not 0. However, selecting a small level of
significance does increase the probability of making a type II error (i.e., accepting the
null hypothesis when it should be rejected). It is important to remember that if a
variable is logically important in an equation, it should not be lightly discarded.

If we examined a coefficient in a regression equation that had 72 observations and five
explanatory variables, and the T-stat for the variable coefficient is 2.10, we could state
that the coefficient is statistically significant at the 5 percent level. We could also state
that the coefficient is not statistically significant at the 2 percent level.

The T-stat of a coefficient is often used as a criterion for adding or dropping variables
from a regression equation. Generally, if a T-stat exceeds 2.0, it is significant at the 5
percent level. This threshold is often considered to be the point at which a coefficient
is considered to be a strong estimator of the effect of the independent variable on the
dependent variable. A common rule of thumb, however, is to retain variables with T-
stats of 1.0 or larger. This is based on the notion that variables, which are a logical part
of an equation, should not be dropped on stringent statistical grounds. In any event, the
analyst’s judgement is important.

5.6 EVALUATING THE PRICE VARIABLE

After demand functions have been developed, the coefficient of the price variable is a
reflection of the impact the price of water has on the demand for water. The price
coefficient will be used to calculate price elasticity. How it is used to calculate elasticity
will depend on the functional form of the demand equation.

The Price Coefficient and Elasticity Calculation

When examining the price coefficient, there are four characteristics of the coefficient to
review before we are prepared to use that coefficient to calculate elasticity estimates.
Much of this review is a part of the testing and selecting of demand functions. Through
the use of statistical tests and a priori reasoning, the specified demand function will
include a price variable (and subsequent coefficient) that reflects the impact of price on
demand and can be used to calculate price elasticities. The following characteristics will
be examined to evaluate the applicability of the price coefficient for estimating price
elasticities.

The Sign of the Price Coefficient

The sign of the coefficient (positive or negative) determines whether there is a positive
or negative relationship between price and the dependent variable (demand). A priori
reasoning tells us that there should be a negative relationship between price and demand.
In other words, as the price of water increases, demand for water would decrease.
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If a demand function were tested and the price coefficient were positive, the function
as specified would have to be rejected. A relationship must not only be established, it
must also be reasonable.

The Magnitude of the Price Coefficient

The magnitude (or numerical size) of the coefficient determines the degree of change
in demand that would occur with a specified change in price. This may be interpreted
as a percent change or an absolute change depending on the functional form of the
demand equation. In reviewing the magnitude of the coefficient, the key again is
reasonability.

A priori reasoning, as well as comparing results to previous research, will allow us to
make some general statements about the acceptability of the magnitude of the
coefficient. Is it reasonable to think that a $20 per 100 cubic foot increase in the price
of residential water would result in an average decrease in consumption of less than 100
cubic feet? Probably not. Nor would it be reasonable to expect a one percent increase
in price to result in a ten percent decrease in demand.

The Statistical Significance of the Price Coefficient

If the price coefficient meets the criteria of reasonability, it must next be determined if
it is statistically significant. Statistical significance of the price coefficient is determined
by examining the related T-statistic. A discussion of the T-statistic was presented
previously and need not be reiterated here. One point that is worth reiterating is that the
selected level of significance is dependent on the analyst’s judgement.

The Functional Form of the Demand Equation
The functional form of the demand equation will determine how the price elasticity is
calculated from the price coefficient. The following notation will be used:
b = the price coefficient
P = the price of water
Q = the quantity of water demanded
E, = the price elasticity of demand
If the functional form is linear, price elasticity is calculated as:

Ep, =b* (P/Q)

In this case, elasticities will differ along the demand curve. Elasticities can be calculated
at any point on the demand curve by changing the values of P and, subsequently, Q.

If the functional form is semilog or log-partial log, price elasticity is calculated as:

Ep=b*P
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when the price variable is linear, and as:

when the logarithm of the price variable is linear.

As in the case of the linear form, elasticities will change with a change in price. In this
case, however, elasticity is directly proportional to price.

If the functional form is double-log, price elasticity is calculated as:
Eys=b

Elasticity, therefore, is constant and independent of the values of P or Q. This also holds
true if a log-partial log form is used and both the dependent variable and the price
variable are linear in their logarithms.

The Relevant Price Range

The price elasticities that are estimated through the case study are a product of the
statistical relationships that are observed using available data. If any of the variables,
including price, were to change significantly, the statistical relationship (i.e., the demand
function) could be expected to change as well. A change in the demand function will
also result in a change in the elasticity estimate.

In the case of the price variable, the statistical relationship that has been estimated is
based only on the actual prices that have been charged for water. The demand function
that is developed from this relationship, however, goes beyond the bounds of the price
levels that have been observed. We would expect that the estimated demand function
is well-specified within the observed price range, but we can not be as confident of the
ability of the estimated demand function to reflect a true demand function outside these
price bounds.

It has already been noted that if the estimated demand function is linear in form, price
elasticity will change as price changes. If we have less confidence in the shape or slope
of the demand curve outside the observed price bounds, we must also have less
confidence in the price elasticities that are calculated using the estimated demand
function outside the same price bounds. It is important to remember that the farther we
stray from the known (the observed price bounds), the less confidence we will have in
elasticity estimates that are based on the unknown (unobserved price-demand
relationships).

Even if the estimated demand function is non-linear in form, a change in price that is

outside the observed price bounds may lie on a segment of the demand curve that is not
properly specified. Again, we may have confidence in the segment of the demand curve
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that is constructed between the observed price bounds, but we are less certain of the
shape, and subsequent slope, of the demand curve outside this area.

5.7 REGRESSION ANALYSIS

When the price elasticity case study began, the scope of the study encompassed
regression analyses based upon the models discussed in the natural resources-related
Journals. A large number of journal articles have been published to document studies of
price elasticity, including articles in the AWWA Journal, Water Resources Research, and
Water Resources Bulletin. In addition, the AWWA, the National Regulatory Research
Institute (NRRI), the U.S. Army Corps of Engineers’ Institute for Water Resources, and
the California Department of Water Resources have published reports on the subject. In
the course of the study, Masters Degree theses and other studies specific to Utah were
also identified as bearing on this topic. These studies, and others, were obtained and
reviewed to determine a course of research.

Thus, the price elasticity case study was guided, in part, by the research that had been
performed previously by other researchers. This guidance took two forms. One form of
guidance was that the studies provided insight into the functional form of demand
models. The other form of guidance provided by the studies was insight into the types
of variables and variable transformations that have worked in the past.

Two functional forms are generally used in the models reported in the literature: linear
and double-log.

The most frequently discussed variables are those that are intuitively correct from the
standpoint of economic and engineering theory. Intuitively, it is correct to assume that
water demand will be a function of the number of people in the household, the amount
of land that will be irrigated, weather, the income of the household, the season, and
water prices. These variables are among the most frequently used variables in the
literature reviewed for the case study.

Initial Database Runs

In the early fall of 1993, prior to the October 1993 meeting of the Technical Committee,
regression runs were prepared on the initial database (pre-expansion). These initial runs
looked at linear, double-log and lagged functions. The results of these initial runs
showed a positive relationship between marginal price and consumption. These results
were intuitively incorrect, and the committee expressed their opinion that the study
could be strengthened if the database was expanded to obtain a greater range in water
prices. This led to the inclusion of the county customers of Salt Lake City and the
customers of the City of Provo.

From the initial runs other conclusions were drawn. The positive relationship of the

water plus sewer price and total bill coefficients to consumption indicated that the
coefficients of these variables were picking up cross-sectional effects and thus were not
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useful for the analysis. At this point it was evident that, in terms of a price variable,
efforts should be focused on the average and marginal prices.

Other poor results were seen from the conservation dummy as well as the lag cases. The
conservation dummy coefficient had an incorrect sign. The lagged function showed a
decrease from the linear and double-log forms in the adjusted R® and T-statistics.
Therefore, minimal consideration would be given to the conservation dummy variable
and the lagged functional form in the regression runs on the expanded database.

Expanded Database Runs

The database was expanded from 5000 to 7300 observations with the inclusion of the
Salt Lake City county customers and the Provo customers. The following documents the
results of the regression runs on these observations. The tables in Appendix D
summarize the regression case results.

Linear Functions

The adjusted R* results of the linear functions ranged from roughly 0.20 to 0.50. The
average price function described herein had an R* of just under 0.50. The following
examines the results for each variable studied.

Price Variables

Average Price

The average price variable had fairly significant results. The sign of the average price
coefficient was negative with results ranging from -8.6 to -4.5. This implies that a
$1/100 cubic foot increase in the average price yields a decrease in water consumption
between 4.5 and 8.6 hundred cubic feet per month, per home. T-statistics ranged from -
31.2 to -18.6. In each case the adjusted R* was between 0.30 and 0.50. Elasticity
estimates were calculated for two average price models, and both estimates were below -
0.20. The results for the "best’ model range from -0.13 to -0.18, depending on which
of the water agencies are specifically represented by the water agency dummy variables.

Marginal Price

The marginal price coefficient consistently exhibited a positive coefficient, an intuitively
incorrect result. To further investigate marginal price response, it was hypothesized that
(a) customers have poor information concerning consumption in a billing period and do
not adjust in a fashion reflective of the true marginal price, (b) customers simply do not
understand the pricing structure, (c) marginal price response is occurring truly at the
margin rather than in the totality of water usage, or (d) as explained earlier, since
marginal prices are positive functions of consumption for some of the utilities, it is just
possible that pooling the utility data without differentiating between utilities will never
return a negative coefficient. To investigate these possibilities, ramped marginal price
variables and interactive equations with marginal price, the net lot size, and seasonal
variables were tested. Models with dummy variables were also tested to differentiate the
model for individual utilities.
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Ramped Marginal Price

Three different ramped marginal price variables were tested to capture the impacts of
consumers whose consumption approaches the monthly minimum and the change in
price blocks. Although the adjusted R* improved slightly for these cases, the sign of the
coefficient remained positive.

Interactive Marginal Price Variables
Three interactive marginal price variables were investigated to isolate the marginal price

response. It can be hypothesized that marginal prices only affect outdoor water usage,
and that culinary/sanitary water usage would be much less price sensitive. To test this
theory, variables were created through combinations of the marginal price, net lot size,
and seasonal variables. The use of the seasonal dummy variable isolates the effects of
the marginal price for observation in the summer months. The product of the marginal
price and net lot size emphasizes those observations with large marginal price and large
lot sizes for determining impacts on consumption. The third variable combines all three
raw variables.

This avenue of research was not pursued extensively due to difficulty in model
interpretation. The seasonal and lot size variable should have positive coefficients. The
combined variables exhibited positive coefficients, and did not improve the explanatory
power of the models. Thus, given the difficulty of interpreting results and the lack of
model improvement, this approach was not pursued further.

Water Agency Dummies

As outlined above, it is possible that the pooling of data from different utilities causes
the counter-intuitive results. Thus binary variables (i.e., dummy variables or dummies)
were created for four of the five water agencies and included in the models. The
inclusion of the dummy variables did not alter the sign of the marginal price coefficient
in the linear models.

Weather and Other Variables

Precipitation
The coefficient of the precipitation variable fell in the range of -4.2 to -1.3 in the linear

regression cases. This implies that a one inch increase in monthly precipitation would
yield a 130 to 420 cubic foot decrease in monthly consumption per home. The sign of
the coefficient coincides with the intuitive negative relationship between precipitation
and consumption. The T-statistics showed that the precipitation variable was significant
with results ranging between -8.1 and -25.8.

Adjusted Lot Size

The average coefficient of the adjusted lot size was 0.001. Because this variable is a
function of both precipitation and lot size, the coefficient cannot easily be interpreted.
The adjusted lot size showed significant T-statistics in the 16 to 23 range.
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Persons Per Household

The coefficient of the persons per household ranged from 1.1 to 2.0. Thus, if the number
of persons per household increased by 1, a 110-200 cubic foot increase in monthly
consumption would be expected. Significant T-statistics were also seen with persons per
household.

Seasonal Dummy

The seasonal dummy has coefficients averaging near 20.0 to 21.0 with significant T-
statistics in the mid 40s. This agrees with the expectation that water consumption
increases with the summer months.

Water Agency Dummies

As discussed, water agency dummies were added as an attempt to capture influences
particular to water agencies. In the linear models including marginal price, the dummies
did not correct the basic model flaw of incorrect coefficient sign. The dummies were
tested in the linear model with average price, using a stepwise analysis, and were
individually significant at the 95 confidence level. In addition, with the average price
model, a joint F-test indicated that the variables were, as a group, significant at the 99
percent confidence level.

Double-Log Functions

The coefficients of double-log functions measure the elasticity of demand vis-a-vis that
variable. The results for the double log cases were marginally better for the marginal
price cases but significantly better for the average price cases with adjusted R* of
approximately 80 percent. The following summarizes the results and impacts of each
variable studied under the double-log functions.

For these sets of runs, a stepwise model was introduced that tested a set of variables
simultaneously and eliminated those variables that were insignificant. This model
allowed for the development of the best-fit equation.

It is important to note that the log of zero is undefined. Observations where one of the
variables equals zero, precipitation for example, are eliminated from the analysis.
Because dummy variables are composed of either 0 or 1, they were treated linearly so
as not to eliminate observations.

Price Variables

Average Price

The double-log function of the average price variable again had more significant results
than for the linear equation. The range of the coefficient, or the most likely elasticity
range, is from -1.6 to -1.2. This implies that a one percent increase in the average price
will lead to a 1.2 percent decrease in monthly water consumption. The T-statistic shows
significance at the 99 percent level while the average adjusted R* jumped from 39
percent to 80 percent.
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Marginal Price

Similar to the findings in the linear cases, the first set of double-log regression runs on
the expanded database turned up positive marginal price coefficients. To test the theory,
dummy variables for all but one water agency were developed. When the dummy
variables were included, a negative marginal price relationship was found. With the
double log specification, a marginal price coefficient of approximately -0.6 was found.
This implies a marginal price elasticity of -0.6, or, in other words, that if marginal prices
increase ten percent, consumption would decrease six percent.

Weather and Other Variables

Precipitation
The T-statistics of the precipitation variable changed little from that in the linear case.

The coefficient ranges from -0.05 to -0.15. Thus a 10 percent increase in precipitation
would lead to a 0.7 to 1.5 percent decrease in monthly consumption.

Adjusted Lot Size

The coefficients of the adjusted lot size averaged 0.13 when the variable was measured
in square feet. Thus a 10 percent increase in the adjusted lot size would lead to a 1.3
percent increase in monthly consumption. The T-statistics again showed relatively the
same significant results as in the linear case.

Net Lot Size

The net lot size, which was studied only in combination with marginal cost in the linear
case, showed results comparable with those of the lot size in the initial regression runs.
Coefficients were approximately 0.1 (the variable is in square feet, with a general
magnitude of 1,000 or greater) with T-statistics averaging 4.0. In the stepwise model,
this variable fell out of the equation because it did not meet a 90 percent significance
level.

Persons Per Household and Water Agsency Dummy Variables

The coefficient of the persons per household was approximately 0.2 with significant T-
statistics. This type of result is consistent with theory since most usages of water would
not be expected to increase in direct proportion to the number of people. T-statistics
showed persons per household to be significant at the 99 percent confidence level.

With the addition of the water agency dummy variables, the persons per household
coefficients dropped significantly. In the marginal price models the coefficients dropped
from roughly 0.20 to 0.11 while in the average price models they dropped from 0.20 to
as low as 0.06. T-statistics for the person per household coefficients also dropped
meaning that the inclusion of the water agency dummy variables resulted in an increase
in the variance relative to the coefficient. This indicates that the water agency dummy
variables, are explaining part of the variation in water usage that would otherwise have
been explained by persons per household variable. However, the coefficients retained
the 99 percent confidence levels.
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Seasonal Dummy and Average High Temperature

The seasonal dummy and average high temperature variables are highly correlated, with
a reported correlation coefficient of (.86. Thus, these two variables were used
interchangeably.

Since the log of zero is infinite, the seasonal dummy variable was included in the log-
log models in the zero-or-one form rather than a log form. In the double-log equation,
the coefficient is consistently approximately 0.5. The coefficient is significant in all
cases.

The coefficient of the average high temperature was approximately 0.8 in the average
price models and 1.7 in the marginal price models. The coefficient is highly significant
in all cases. These coefficients imply that a ten percent increase in temperature would
cause eight to seventeen percent increases in water consumption, When compared to
models with the seasonal dummy variable, models using average high temperature
generally exhibited higher R* results. Given this fact, and the fact that it is easier to
interpret the temperature variable than it is to interpret the seasonal dummy, the final
models used average high temperature.

Home Value and Income

As would be expected by definition of their development, the home value and income
variables are highly correlated with a correlation coefficient of 0.59. Thus, these
variables were treated as interchangeable.

The coefficient of home value ranged averaged approximately 0.3. Thus a 10 percent
increase in home value would increase consumption by 3 percent. The T-statistics were
significant.

The coefficient of income averaged approximately 0.1. Thus a 10 percent increase in
income would increase consumption by 1 percent. The T-statistics were also significant
for income.

5.8 RECONCILING RESULTS WITH EXISTING ESTIMATES

A number of empirical studies have been performed in which estimates of residential
price elasticity of demand for water have been made. These studies have been done on
a national and regional basis, for other areas of the country, and in Utah. The range of
elasticity estimates is quite wide. This could be attributed to the applicability of the
statistical methods used to estimate elasticities, the geographic area for which the
elasticities were estimated, the specification of the demand sectors, and other factors.

A limited number of studies were more extensively reviewed. These studies were chosen
for various reasons, including geographic proximity or similarity to the case study area,
acceptance in the industry as outstanding studies, similarity of end use sectors to those
defined in the case study, and use and review of previous research. The assessment
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included a discussion of the statistical validity of the estimates derived and a review of
the caveats in applying the findings of the studies to this case study.

In this section of the report, the elasticity estimates developed through the Case Study
are compared to those found in selected studies. The following studies were used in the
comparison.’

. Boland, John J., Benedykt Dziegielewski, Duane D. Baumann, Eva M. Opitz.
Influence of Price and Rate Structures on Municipal and Industrial Water Use.
Carbondale, Illinois: Planning and Management Consultants, Inc. June 1984.
Report submitted to the U.S. Army Corps of Engineers, Institute for Water
Resources, Fort Belvoir, Virginia.

2. CH2M Hill, Water Price Elasticity Study. Report prepared for the State of Utah,
Division of Water Resources. April 1991.

3. Dziegielewski, Benedykt and Eva M. Opitz. Municipal and Industrial Water Use
In The Metropolitan Water District Service Area: Interim Report No. 4.
Carbondale, Illinois: Planning and Management, Ltd., June 1991. Prepared for the
Metropolitan Water District.

4.  Erickson, Christopher R., The Effect of Dual Systems on Price Elasticity of
Residential Water Demand, Utah State University: Logan, Utah, 1991. Unpublished
Masters Thesis.

5. Gardner, B.D., and S.H. Schick. "Factors Affecting Consumption of Urban
Household Water in Northern Utah," Agricultural Experiment Station Bulletin No.
449 (1964). Utah State University: Logan, Utah.

6.  Hansen, Roger D., and Rangesan Narayanan. "A Monthly Time Series Model of

Municipal Water Demand," Water Resources Bulletin Vol 17, No. 4 (1981): 578-
85.

5.9 RESIDENTIAL WATER

Average Residential Water Price Studies

Table 5.1 compares the price elasticity estimated through the Case Study to price
elasticity estimates reported in the literature. The water price embodied in the
comparison on Table 5.1 is average water price, or generally, total utility revenues
divided by total water sales. The study cited on Table 5.1, Boland, et. al., summarizes
results published prior to 1984, and the ranges are compiled from said studies.

*See Appendix E for further details on the review of each report.
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As can be seen from Table 5.1, the elasticity range estimated within the Case Study,

-0.13 to -0.18, is lower than the other results summarized on the table. The equation that
yields this elasticity includes precipitation, average high temperature, income, persons
per household, and the water agency dummy variables. Although the equation without
the agency dummies produces an elasticity value that is more comparable with the other
studies, an F-test found the agency dummies significant at the 99 percent level.

Table 5.1 includes the elasticity estimated by CH,M Hill for the State of Utah Division
of Water Resources. The reported estimate is not, strictly, a residential estimate.
Rather, it includes both residential and commercial accounts. It is consistent with the
residential estimates reported elsewhere. Interestingly, it is almost identical to the
Summer Season estimate reported for the Metropolitan Water District of Southern
California.

Based on the literature review, an average price elasticity of -0.20 to -0.40 is more
reasonable than the Case Study estimate. The mid-point of the reasonable range, -0.30,
is a reasonable estimate to use for residential average price analyses given the results
cited on Table 5.1, and given the generally low explanatory power of the average price
models developed in the Case Study.

It should be stressed that marginal water price is a theoretically more attractive price
concept from an economic theory standpoint.

5-39



Printed from Records Department
DESTROY AFTER USE

WATER PRICING POLICY STUDY

Table 5.1
Reported Range of Average Price Elasticity Values for Residential Water
Demand in Studies Published Prior to January 1994

End-Use Ssector Low Range High Range

Residential Average Water Use
Long Run' -0.200 -0.400
Short Run' 0.000 -0.300

Residential Winter Water Use
Long Run' 0.000 -0.100

Residential Summer Water Use

Eastern U.S.! -0.500 -0.600

Single-Family Water Use,
Metropolitan Water District

Winter Season Usage? -0.236 N/A
Summer Season Usage® -0.356 N/A
Non-Industrial Usage in Utah and -0.344 N/A
Colorado’
Price Elasticity Case Study -0.13 to -0.18 N/A

' Boland, John J., Benedykt Dziegielewski, Duane D. Baumann, Eva M. Opitz.
Influence of Price and Rate Structures on Municipal and Industrial Water Use.
Carbondale, Illinois: Planning and Management Consultants, Inc. June 1984.
Report submitted to the U.S. Army Corps of Engineers, Institute for Water
Resources, Fort Belvoir, Virginia. Pages 4 and 5.
* Dziegielewski, Benedykt and Eva M. Opitz. Municipal and Industrial Water
Use In The Metropolitan Water District Service Area: Interim Report No. 4.
Carbondale, Illinois: Planning and Management, Ltd., June 1991. Prepared for the
Metropolitan Water District. Page 26.
* CH2M Hill. Water Price Elasticity Study. 1991. Report prepared for the State of
Utah, Division of Water Resources. Pages 3-7 and 3-8. The estimate reported is
an elasticity value estimated using both residential and commercial customer data
collected from utilities in Utah and in Colorado.
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Marginal Residential Water Price Studies

Presented on Table 5.2 are marginal price elasticity estimates developed with either
time-series or pooled time-series, cross-sectional data. Boland, et. al., concluded, based
on the collected evidence that a 'reasonable’ estimate of marginal price elasticity is -
0.20 to -0.40. Boland’s findings are based on a review of a wide range of studies
performed prior to 1984.

The reported estimates from Billings and Agthe are of particular interest since they were
developed using Tuscon, Arizona data. Billings and Agthe developed both linear and
double-log models with the latter providing the lower of the two estimates provided in
each range shown on the table.* The Case Study estimate of -0.592 falls within the
range reported by Billings, and is similar to, albeit higher than, the high end of the
ranges reported by Billings and Agthe and by Agthe and Billings.

The Case Study estimate is certainly within the range of reported results, particularly
those reported for Utah. Two previous studies focused on data from Utah. Christopher
Erickson performed studies indicating price elasticities of -0.487 to -0.593 for marginal
price.” Roger Hansen’ estimated price elasticity to be -0.469 for marginal price. Both
studies used marginal price variables. Both studies were performed at highly aggregated,
rather than household, levels. The marginal price coefficient found in the case study

(-0.592) corresponds almost exactly to the high end of the range reported by Erickson.

It should be noted that Hansen used a derived water usage per connection, including
non-residential water usage, making comparisons somewhat tenuous. Residential water
sales in the CUWCD service area are estimated to account for roughly 75 percent of
total municipal and industrial water sales. Thus, Hansen's results would imply that
residential elasticity should be somewhat higher than the -0.469 reported by Hansen.

For a summary of these papers see Boland, John J., Benedykt Dziegielewshi,
Duane D. Baumann, Eva M. Opitz, Influence of Price and Rate Structures on Municipal
and Industrial Water Use (Carbondale, Illinois: Planning and Management Consultants,
Inc., June 1984).

® Erickson, Christopher R. The Effect of Dual Systems on Price Elasticity of
Residential Water Demand. Unpublished Master of Science Thesis. Utah State
University, Department of Civil and Environmental Engineering. 1991. Pages 58
through 62.

Hansen, Roger D. A Multivarieate Analysis of Municipal Water Use in Utah.
Unpublished PhD Dissertation. Utah State University, Department of Civil and
Environmental Engineering. 1981.
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For purposes of the estimation of price-induced water conservation from water
conservation pricing structures, it appears reasonable to use the estimated price elasticity
developed through the Case Study.

Table 5.2
Residential Marginal Price Elasticity Estimates
Using Time-Series or Pooled Data

Estimated Geographic Year
Author/Analyst Elasticity Region Published
Gibbs' -0.51 Miami, FL 1978
Danielson’ -0.27 Raleigh, NC 1980
Billings and Agthe' -0.27 1o -0.49 Tucson, AZ 1980
Agthe and Billings'
Short-Run -0.18 to -0.36 Tucson, AZ 1980
Long-Run -0.27 10 -0.50 Tucson, AZ 1980
Billings' -0.56 10 -0.66 Tucson, AZ 1982
Hanke and de Mare' -0.15 Malmo, 1982
Sweden
Erickson’ -0.487 to -0.593 Utah 1991
Hansen® -0.469 Utah 1981
Williams & Suh*
Short-Run -0.110 Columbus, OH 1986
-0.262 Columbus, OH 1986
Long-Run
Case Study -0.592 Utah 1994

' Boland, John J., Benedykt Dziegielewshi, Duane D. Baumann, Eva M. Opitz. Influence of
Price and Rate Structures on Municipal and Industrial Water Use. Carbondale, Illinois:
Planning and Management Consultants, Inc. June 1984. Report submitted to the U.S. Army
Corps of Engineers, Institute for Water Resources, Fort Belvoir, Virginia. Pages 49 to 50.

* Erickson, Christopher R. The Effect of Dual Systems on Price Elasticity of Residential Water
Demand. Unpublished Master of Science Thesis. Utah State University, Department of Civil
and Environmental Engineering. 1991.

* Hansen, Roger D. A Multivarieate Analysis of Municipal Water Use in Utah. Unpublished
PhD Dissertation. Utah State University, Department of Civil and Environmental Engineering.
1981,

* Williams, Martin and Byung Suh, "The demand for urban water by customer class," Applied
Economics, Vol. 18, No. 12 (December 1986), pages 1275 through 1289.
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Elasticity Of Demand With Respect To Income And Population

Presented on Table 5.3 are comparisons of elasticity of demand with respect to the
number of persons per household, weather variables, and income-related or proxy
variables. The table differentiates between coefficients developed as part of the marginal
or the average price cases for the Case Study. All Case Study results are annual models
as opposed to summer versus winter season models. As can be seen, the results of the
Case Study are somewhat comparable to the results found elsewhere. Differences could
be attributed to any number of factors such as differing lot sizes and household
compositions. Studies have shown, for example, that average water usage per person
is lower for children and persons over 50 than for middle aged adults, so larger
households with higher ratios of young children would exhibit lower elasticities with
respect to household size than smaller households with fewer young children. While no
attempt was made to actually check into factors explaining the differences on Table 5.3,
they may very well be explainable.

Table 5.3
Comparison of Reported Estimates of Household Size, Weather, and Income
Elasticities

Variable / Geographic Region

Reported Value

Case Study

Household Size / Metropolitan
Water District'

0.287 (Winter)
0.366 (Summer)

0.180 (Marginal
Price)
0.193 to 0.220
(Average Price)

Home Value / Metropolitan

0.451 (Winter)

0.354 (Marginal

Water District! 0.386 (Summer) Price)
Rainfall / Metropolitan -0.020 (Winter) -0.068 (Marginal
Water District’ N/A (Summer) Price)

-0.090 to -0.144

(Average Price)

Maximum Temp. / Metropolitan
Water District'

N/A (Winter)
1.173 (Summer)

1.726 (Marginal
Price)

! Dziegielewski, Benedykt and Eva M. Opitz. Municipal and Industrial Water
Use In The Metropolitan Water District Service Area: Interim Report No. 4.
Carbondale, Illinois: Planning and Management, Ltd., June 1991. Prepared for the
Metropolitan Water District. Page 26.

Conclusions

Two best fit equations, one for the average price and another for the marginal price,
were identified from the regression analysis. The following describes these two
equations.
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Marginal Price

Economic theory states that consumers should respond to marginal price. As taught in
every microeconomic theory class, consumers maximize their utility by consuming a
particular good up to the point where marginal cost equals marginal utility, subject to
income constraints. Thus, considerable effort was expended on specifying a model
incorporating marginal price. In almost every model, the coefficient for marginal price
came out positive. This implies that an increase in marginal price leads to an increase
in demand, clearly an intuitively incorrect result.

It can be hypothesized that culinary and hygienic water usage are not particularly price
sensitive (i.e., that people will consume water needed for cooking and cleaning unless
water becomes so expensive that it is cost effective to purchase bottled water for
cooking and cleaning). This situation would not reasonably be expected to occur in Utah
anytime soon. If this hypothesis is true, response to marginal price would occur in
outdoor usages for sprinkling, swimming pools, car washing, and other outdoor
activities. Thus, models were developed using marginal price interactively with seasonal
dummy variables and other variables indicative of outdoor usage such as weather
variables. However, the coefficients for these models were suspect and also suffered
from the additional difficulty of interpretation. Interpretation is difficult for an
interactive variable composed of marginal price, lot size, and a seasonal binary term.
Thus, while this approach offered some intuitive appeal, it was not pursued further
because of interpretation issues.

Another avenue that was investigated was "ramping” the marginal prices. If they are
zero up to a certain level of consumption, and then the prices take on some positive
value, it can be hypothesized that due to informational problems, people start responding
to the marginal price prematurely out of fear that they are reaching the marginal
consumption blocks. As discussed previously, these efforts still did not yield negative
coefficients for marginal price.

Finally, after a thorough and exhaustive review of the literature, a plausible hypothesis
was found. Because of the limited and contrasting nature of the pricing data, it was
possible that a negative relationship existed within each agency, but that the relationship
was somehow masked by pooling different data sets without controlling for the
individual utilities. To account for this, dummy variables were developed for the
agencies. The resulting regression runs showed negative marginal price coefficients in
the -0.6 range for the double-log cases.

Through the stepwise model, which excluded variables that did not meet the 95 percent
confidence level, the best fit marginal price equation was determined to be:
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log(Avg. Monthly Consumption) = -8.400 - 0.592*log(Marginal Price) -
0.068*log(Precipitation) + 1.726*log(Average High
Temperature) + 0.354*log(Home Value) +
0.180*log(Persons Per Household) - 0.706*Provo -
0.735¥Murray - 0.292*South Salt Lake City -
0.322*Salt Lake City

All coefficients significant at the 1% level.
Adjusted R* was 0.543.

The price elasticity was determined to be -0.592. This result is consistent with other
reported results specific to Utah.

Average Price

The best average price model is summarized below. It should be noted, in summary,
that a double-log formulation yielded a higher R?, but an implausible price coefficient.
The model presented below is the best model from statistical and plausibility
standpoints.

Avg. Monthly Consumption = -14.160 - 4.512*Average Price - 1.603*Precipitation +
.00012*Income + 0.611*Average High Temperature +
1.392*%Persons Per Household - 6.210%Provo -
3.769%Murray - 7.538*South Salt Lake City -
3.375*Salt Lake City

All coefficients significant at the 1% level.
Adjusted R* was 0.45.

The elasticity inherent in the model varies by water agency (since an average or mean
value for a binary variable is a meaningless concept). If all dummies are zero,
representing the Salt Lake City county customers, the elasticity is -0.13. If South Salt
Lake City is analyzed, the elasticity is -0.18.

Future Marginal Price Research

Two additional avenues of research that may also bear fruit, but which were beyond the
intended scope of investigation are simultaneous equations and flexible form models. It
is possible that marginal price can be estimated simultaneously with demand through
simultaneous equations. By specifying marginal price in this fashion, it may be possible
to isolate the true marginal prices to which consumers are responding.

Another possible method of model specification is a flexible form model. Transcendental
logarithmic (translog) demand functions could be estimated to test the possibility that
the true functional form of the model is non-linear in the coefficients. Translog
production functions are frequently cited in the literature, with the Cobb-Douglas
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production function being a specific example. It is possible that a translog specification
of the demand function would yield better results.

Neither specification was discussed in the industry literature prior to the undertaking of
this analysis, although the flexible form model has since been used in a Southwest
Florida® study.

Applying the Estimates to CUWCD

The estimation of elasticity estimates for residential end use in the CUWCD service area
is limited to the case study of four agencies in the Salt Lake and Utah Valleys. It is
essential to realize that elasticities vary from individual to individual within a particular
area, let alone for individuals in different geographic areas. The CUWCD service area
encompasses a large geographic area that could reflect substantial climatological, price,
and cultural differences.

It is impractical to assume that elasticity estimates for residential customers in the Salt
Lake and Utah Valleys can be simply "plugged" in to other parts of the CUWCD service
area. It is also impractical to develop more than one residential case study. Given the
intent of the Act to identify pricing structures that will induce conservation in the
CUWCD service area, it is not unreasonable to attempt to analyze that area within the
CUWCD service area where the most opportunity for residential water conservation
exists. Sheer population size makes the Salt Lake City to Provo corridor the most likely
candidate.

Using the residential elasticity estimates developed through the Case Study will present
some of the same dangers inherent in applying elasticities outside the observed price
bounds of the Case Study. A substantial portion of residential water use within the
CUWCD service area, however, occurs within the Salt Lake Valley and northern Utah
County (primarily Orem and Provo). We might be confident in applying elasticity
estimates to all of Salt Lake County, but our confidence will decrease as we move to
areas in the CUWCD service area that have less in common with the study area. This
may occur due to geographic distance, cultural differences, demographic make-up, or
other factors.

A note of caution should be given here to users of this research. It would be entirely
incorrect to use these residential elasticity estimates for other parts of the CUWCD
service area if the Salt Lake and/or Utah Valleys were not a part of the aggregate area
to be studied. The percent of the population in the CUWCD service area that is
comprised by this area allows us to make the extrapolation of the estimates to the entire
area. If the intent of future research were, however, to estimate residential price

8

Brown and Caldwell. Water Price Elasticity Study. Prepared by Brown and
Caldwell Consultants, in association with John B. Whitcomb, Ph.D., for the Southwest
Florida Water Management District: Brooksville, Florida. August 1993.
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elasticity in, say, Garfield County alone, the use of elasticity estimates generated in this
study would be inappropriate because they would not reflect conditions found in
Garfield County.

5.10 COMMERCIAL WATER

Very few studies have been reported in the literature that deal with commercial sector
price elasticity. One study was performed using Miami, Florida data and was published
in 1978. The Miami study provided estimates ranging from -0.12 to -1.33. The results
are provided on Table 5.4. The results show that elasticity varies widely by type of
commercial establishment. Motels and hotels showed extremely low elasticities, probably
reflective of the fact that hotel visitors make extremely important water usage decisions
and they do not directly see the water bill. Eating/drinking establishments also exhibit
low elasticities, probably reflective of the fact that water is needed for consumptive and
sanitation purposes for which there is limited scope for cost-effective product
substitution. The models were specified with some, but not all variables in log format.

Table 5.4
Marginal Price Elasticity Estimates For Commercial Establishments
In The Miami, Florida Standard Metropolitan Statistical Area

Customer Number of Elasticity At Mean Water
Description Customers Mean Price Price
Department Stores 20 -1.33 $1.24
Grocery Stores 19 -0.76 $1.06
Motels and Hotels 40 / 93" -0.24 / -0.12! $1.00 / $1.02'
Eating/Drinking 24 -0.174 $0.66
Establishments
Other Commercial 34 -0.48 $0.88

' Paper contained two estimates, the first based on primary data from mail
questionnaires and the second based on secondary data from a state regulatory
agency.

Source: Lynne, Gary D., William G. Luppold, and Clyde Kiker. "Water Price
Responsiveness of Commercial Establishments." Water Resources Bulletin
14(3). Pages 719-29.

Shown on Table 5.5 are price elasticity estimates derived for the Southwest Florida
Water Management District. The models were all linear models. For each customer
class, the analysis included a wide range of variables developed from mail surveys,

5-47



Printed from Records Department
DESTROY AFTER USE

WATER PRICING POLICY STUDY

weather data, average well depth, and irrigation restrictions. For each class, models
were developed and tested, and variables were dropped from models due either to
incorrect mathematical sign or insignificance. The analyses were performed using data
for individual accounts (as opposed to data aggregated at the level of customer classes
or utilities).

Table 5.5
Marginal Price Elasticity Estimates For Commercial Establishments
In Southwest Florida
Customer Number of Price Mean
Classification Accounts Elasticity At Water Model
Mean Price’ R-
Square
Apartments 174 0 $3.01 0.64
Car Washes 17 -0.70 2.74 0.17
Hospitals 22 0 3.05 0.04
Hotels / Motels 113 -0.48 2.51 0.43
Laundromats 58 -0.14 2.97 0.06
Nursing Homes 54 0 2.67 0.54
Office Buildings 116 -0.33 3.00 0.29
Restaurants 122 -0.28 3.10 0.19
Schools (Elementary) 67 -0.25 3.33 0.32
Universities 9 Indeterminate 2.05 001
' Mean marginal price in dollars ($) per 1,000 gallons.
Source: Winer, Marv, Porter Rivers III, Carolyn Emerson-Price, John B.
Whitcomb, and Robert Briggs. Water Price Elasticity Study. Report prepared for
the Southwest Florida Water Management District by Brown and Caldwell.
August 1993. Pages 6-1 through 6-26.

Car washes and hotels/motels showed high price elasticities relative to the other classes.
Car washes, however, exhibited a low R%. None of the models exhibited particularly
high R? results. This is likely indicative of the fact that water usage is dependent on a
large number of factors, many of which are either hard to measure, or hard to obtain
from businesses due to obvious competitive reasons.
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The models summarized above provide some useful and interesting results. The most
reasonable range of elasticities appears to be from -0.15 to -0.76, with most types of
commercial establishments falling between -0.25 and -0.50. The results for apartments
and hospitals, while shown as zero, were that the analysts (Winer, et. al.) could not
establish negative relationships between price and consumption. In the case of
apartments, this is likely because apartment dwellers generally do not explicitly pay
water bills. The water costs are included in rent, and the apartment dweller never sees
the bill. In the case of hospitals, this is likely because hospitals face stringent health
and sanitation requirements. Reducing water usage in response to price increases is
likely not an option for hospitals.

Shown on Table 5.6 are results of a study using data from municipal utilities across the
United States. As the table shows, the estimated elasticity of demand with respect to
average price is approximately -0.360. The marginal price elasticity estimate, -0.141,
is at the low end of the range reported in the other two studies cited in Tables 5.4 and
3.5.

Table 5.6
Price Elasticity Estimates Developed Using National Water Data'

Customer Price Number of Price
Description Variable Customers Elasticity R?
Residential Average 86 -0.484 0.96
Marginal 82 -0.253 0.95
Commercial Average 140 -0.360 0.85
Marginal 137 -0.141 0.84
Industrial Average 113 -0.735 0.50
Marginal 112 -0.438 0.45

' The data used in the study are utility-level customer class water consumption
from utilities across the country that participated in AWWA’s 1976 Survey of
Operating Data for Water Utilities. The analysts matched this data to price and
other data from the survey, to income data from /970 City and County Data Book,
and to NOAA weather data.

Source: Williams, Martin and Byung Suh, "The demand for urban water by
customer class," Applied Economics, Vol. 18, No. 12 (December 1986), pages 1275
through 1289.

A study performed for the Metropolitan Water District of Southern California, estimated
an aggregate commercial/industrial marginal price elasticity of -0.276. The marginal
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price coefficient was not statistically significant, but the elasticity value was within the
range expected by the study’s authors’, and within the range shown in the studies cited
above.

Using pooled, time series and cross-sectional data from the Columbus, Ohio
metropolitan area, Schneider and Whitlatch'® estimate price elasticity for six categories
of metered water demand. The results of this analysis are shown on Table 5.7. The
dependent variable used by Schneider and Whitlatch was annual average metered
consumption per user account since 1959 for incorporated cities served by the City of
Columbus, Ohio. A total of 16 communities have disaggregated water usage data, but
for each user class analysis, not all communities could be used. The authors used a
marginal price variable that was composed of both water and sewer block rates
corresponding to the annual average monthly usage per water account.

The short-run marginal price elasticity of -0.234 is within the range of estimates
provided earlier, albeit towards the lower end. The short-run marginal elasticities for
schools and governments are also within the range stated earlier.

The Schneider and Whitlatch findings provide additional insight into the differences
between short-run and long-run price response. In the flow weighted price elasticities,
the long-run response is three times the short-run response. Government and residential
estimates are on the order of two times, while long-run commercial response is nearly
four times the short-run response. Schneider and Whitlatch estimate the years to long-
run response range from three years for government agencies, four years for residential
customers, to eight years for industrial and commercial customers. The Total Metered
estimate of years to long-run response is seven years."

’ Dziegielewski, Benedykt and Eva M. Opitz. Municipal and Industrial Water Use
In The Metropolitan Water District Service Area: Interim Report No. 4. Carbondale,
Illinois: Planning and Management, Ltd., June 1991. Prepared for the Metropolitan
Water District. Pages 45 through 47.

"> Schneider, Michael L. and Whitlatch, E. Earl, "User-Specific Water Demand
Elasticities," Journal of Water Resources Planning and Management, Volume 117,
Number 1, January/February 1991.

""" Schneider, Michael L. and Whitlatch, E. Earl, "User-Specific Water Demand
Elasticities," Journal of Water Resources Planning and Management, Volume 117,
Number 1 (January/February 1991), page 71.
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Table 5.7
Marginal Price Elasticity Estimates by Category of Metered Demand
for Columbus, Ohio

Short-Run Long-Run
Customer Number of Price Price

Classification Cities Elasticity Elasticity R?
Residential 11 -0.110 -0.262 0.566
Commercial 7 -0.234 -0.918 0.156
Industrial 6 -0.112 -0.438 0.169
Government 6 -0.438 -0.781 0.084
School 8 -0.384 -0.956 0.026
Total Metered 13 -0.123 -0.504 | -
Flow Weighted -0.161 -045%6 | -

Source: Schneider, Michael L. and Whitlatch, E. Earl, "User-Specific Water Demand
Elasticities," Journal of Water Resources Planning and Management, Volume 117,
Number 1 (January/February 1991), pages 52 through 73.

5.11 INDUSTRIAL WATER

Schneider and Whitlatch’s results show industrial elasticities to be lower than
commercial, school, and government customers (although interestingly, higher than
residential). The short-run estimates, however, are lower than the results shown earlier
and those that follow.

Schneider and Whitlatch’s long-run marginal price elasticity estimate matches the
marginal price elasticity reported by Williams and Sun. Shown in Table 5.8 are results
from an industrial modeling effort performed using Canadian data. In this study of
industrial facilities in British Columbia, Canada, Renzetti found intake water price
elasticities ranging from -0.12 in petrochemical industries to -0.54 in light industries
including textiles, rubber and plastic, and food and beverages. The results for the four
industrial groups defined by Renzetti are provided in Table 5.8. The price variable was
significant in all models except the industrial sector model.

The long-run marginal price elasticity of -0.438, found by Schneider & Whitlach, fits
well within the range found by Renzetti.
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Table 5.8
Industrial Marginal Price Elasticities”
In British Columbia, Canada Industrial Facilities

Manufacturing Number of | Industry and SIC Price
Subgroup Customers Elasticity R’
Petrochemicals 47 Chemicals (37) -0.1186 0.63
Petroleum / Coal
(35)
Heavy Industry 9] Mineral Prod. (35) -0.2486 0.23

Transport. Eq. (32)
Met. Fabricating
(30)
Primary Metal (30)

Forest Industry 104 Paper & Allied -0.5060 0.24
(25)
Wood Products
(25)

Light Industry 130 Textiles (18) -0.5368 0.23
Rubber & Plastic
(16)

Food & Beverage
(10)

¥ The marginal price variable was an instrumental variable determined
simultaneously with the quantity of input water.

Source: Renzetti, Steven, "An Econometric Study of Industrial Water Demands in
British Columbia, Canada," Water Resources Research, Vol. 24, No. 10. (October
1988), pages 1569 through 1573.

5.12 IRRIGATION WATER

Price elasticity in the demand for irrigation water has not been extensively examined (at
least relative to the extent to which residential price elasticity has been examined). The
most recent study uncovered during this study was published in 1991, and reported on
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a study performed in the Saskatchewan River Irrigation District.”” Using a linear
programming approach, the authors estimated demand functions for profit-maximizing
farms, subject to resource constraints and prices. Table 5.9 presents estimated point
demand elasticities of water with respect to water price.

Table 5.9
Point Demand Elasticities of Water With Respect to Price
of Irrigation Water
Water Price
(1986 Canadian Dollars/ac-ft) Elasticity
0.00 -0.00

39.50 -0.24

79.00 -0.67

87.00 -1.00

102.66 -1.91

110.56 -2.06

118.45 -2.65

142.14 -3.20

150.00 -8.65

157.93 -14.93

189.52 -17.91
Source: Kulshreshtha, Suren N., and Devi D. Teware, "Value Of Water In
Irrigated Crop Production Using Derived Demand Functions: A Case Study Of
South Saskatchewan River Irrigation District," Water Resources Bulletin Vol. 27,
No. 2 (April 1991), p. 231.

Kulshreshtha and Teware also estimated arc elasticities. Across a range of prices from
$7.60 to $15.80 (1986 Canadian Dollars) per acre-foot, the elasticity is -0.05 -- highly
inelastic. Across a wider range of $7.60 to $39.50 (1986 Canadian Dollars), the

"> Kulshreshtha, Suren N., and Devi D. Teware, "Value Of Water In Irrigated Crop
Production Using Derived Demand Functions: A Case Study Of South Saskatchewan
River Irrigation District," Water Resources Bulletin Vol. 27, No. 2 (April 1991), pp 227-
236.

5-53



Printed from Records Department
DESTROY AFTER LISE

WATER PRICING POLICY STUDY

elasticity increases to -0.30. At roughly $87 (1986 Canadian Dollars) demand reaches
unitary elasticity and becomes elastic.

Table 5.10 shows that elasticity is directly related to the price paid. The upshot of this
is that the elasticity of demand for water for irrigation is low at the level of prices
historically paid for federal irrigation water. The elasticity is much higher at higher

water prices.

Table 5.10

Elasticities Provided in Water Rights,
Scarce Resource Allocation, Bureaucracy, and the Environment

(1) (2) 3 (4) (5) (6)
Bain, Heady,
Moore and Caves, Madsen, Nicol, Shumway, Shumway,
Hedges and Hargrove King, Carter King, Carter
Moore Margolis and Dean and Dean
Low -0.14 -0.188 -0.17 -0.56 -0.48
Water at $5/ac-ft at $7/ac-ft at $4.70/ac-ft at $4/ac-ft
Price (19658)
High -1.58 -0.702 -0.56 -2.32 -2.03
Water at $25/ac-ft at $30/ac-ft at $19.36/ac-ft at $17/ac-ft
Price (1965%)
Average -0.65 -0.65 -0.64 -0.37
Area San Joaquin 34 California Seventeen California California
Valley Water Western States
Districts
Type of Linear Quadratic Cross- Linear Spatial Linear Spatial Linear
Analysis Programming Regression Sectional Programming Programming Programming
Equations Analysis Location Location
Model; 2- Model; Single-
equation model | equation model
Page 86 87 87 87 88 88

(5)&(6)

(1) Charles V. Moore, "Economics of Water Demand in Commercialized Agriculture,” American Water Works
Association Journal 54 (August 1962): 913-920.

(2) Charles V. Moore and Trimble R. Hedges, Economics of On-Farm Irrigation Water Availability and Costs, and
Related Farm Adjustments, pt. 3, University of California, Giannini Foundation Research Report no. 261, March
1963.

(3) Joe S. Bain, Richard E. Caves, and Julius Margolis, Northern California;s Water Industry, Resources for the Future
(Baltimore: Johns Hopkins Press, 1966).

4) Earl O. Heady, Howard C. Madsen, Kenneth J. Nicol, and Stanley H. Hargrove, "National and Interregional

Models of Water Demand, Land Use, and Agricultural Policies,” Water Resources Research 9 (August 1973): 777-
791.

C. Richard Shumway, "Derived Demand for Imgation Water: The California Aqueduct,” Southern Journal
of Agricultural Economics 5 (December 1973): 195-200.
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5.13 SUMMARY

Residential

Nationally, a range of reasonable marginal price elasticity estimates for residential
customers is -0.2 to -0.5. In findings from Utah and Arizona, the reasonable range seems
to be somewhat higher. Based on the findings of the Case Study, a residential elasticity
of -0.592 appears reasonable.

Commercial

A range of reasonable marginal price elasticity estimates for commercial customers is
-0.25 to -0.50. The appropriate value for use in the CUWCD service area is probably
between the low end of the range (-0.20) and the mid-point (-0.375). Commercial water
use represents roughly 20 percent of CUWCD sales. Reconciling Hansen’s findings
with the residential elasticity and relative water sales leads to this conclusion. An
estimate of -(.25 is proposed.

Industrial

Based on Renzetti’s British Columbia findings, an appropriate range of elasticities for
industries typical to Utah would be -0.25 to -0.54. It is proposed that the low end of the
range, -0.25, be used for the same reason given for commercial elasticities.

Municipal and Industrial, Total
Weighting residential sales (0.75) and commercial and industrial (0.25) yields a
composite elasticity of about -0.50.

Agricultural

The elasticity of demand for irrigation water will likely be low, somewhere in the range
of -0.20 for irrigation water at prices charged for CUP water.
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6 WATER CONSERVATION ESTIMATES

6.1 OBJECTIVE

The objective of this chapter is to quantify monthly water savings estimated to result
from a set of conservation-inducing pricing policies noted in section 207(c)(3) of the
Act,

6.2 BASELINE ASSUMPTIONS

Period of Analysis

It was first necessary to determine the time period, the point in time, and the length of
time used in the analysis. Since the Act requires the development of monthly estimates
of conservation potential, the time period is specified as a single month. The spirit of
the Act, however, suggests the examination of the impact of price on a seasonal basis.
If seasonal variation is assumed, the minimum length of time would be one year.
Because of this, monthly estimates were prepared for each month over a specified time
period.

The second time issue is the full length of time that is analyzed. It has been stated that
the minimum length of time required to capture seasonal variation is one full year. We
know, however, that consumers’ response to a price change will vary according to their
ability to make cost-effective adjustments in the use of water conserving goods and
habits. Such adjustments require the passage of time and can result in different
responses in the short-run as opposed to the long-run.

As noted by Boland, et al (1984), it is expected that long-run responses will be more
elastic than short-run responses. It is also expected that a number of years may have to
elapse before the long-run response can be presumed complete. The short-run response
may be evident within weeks or months of the effective date of a price change.

There are exceptions to these generalities. Typically, a price change is announced to be
effective for all billings that occur after a specified date. Depending on the meter-
reading cycle and the billing lag, it may be a number of months before customers
actually receive a bill that is calculated according to the newly announced rates. This
can result in an "announcement effect" where the customer may react immediately upon
hearing of the new rate, even before it goes into effect on their billings. This effect is
based on expected, rather than actual, rate impacts to the customer. To the extent that
the perceived impact is greater than the ultimate actual impact, the initial response may
be greater than the ultimate net adjustment. Conversely, if the initial expectation
underestimates the impact of the new rates, the initial response may be a smaller
adjustment than what is later adopted.
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Also, some customers may ignore or be unaware of the announcement, postponing any
response until the first bill reflecting new rates is received. After seeing the impact of
the new rates, they may undertake a series of short-run, then long-run, adjustments as
noted earlier. Prior to the receipt of the first bill, however, there has been no change in
water use patterns, even though the new rates are in effect.

In spite of these exceptions, Boland states that we would still expect short-run response
(defined as up to one year) to be more inelastic than long run response (defined as on
the order of several years or more). This is important particularly from the standpoint
of applying elasticity estimates to the potential conservation analysis. The inference
being that the applied elasticity should become more elastic as time passes. Performing
this analysis over more than one year allows the examination of both short-run and long-
run effects of a rate change.

While no guidance beyond "more than one year" or "several years or more" is provided
in the literature to define the long-run, it is necessary to limit the length of time
analyzed. It is likely that water conserving habits can be altered and small water
conserving goods can be purchased and installed within a three year period. Very long-
run responses, however, are likely to take on the order of five to ten years to implement
because they would include larger capital investments to actualize changes in the stock
of major water using appliances and irrigation equipment. For purposes of this study,
three years is considered to be representative of long-run response. This provides a three
year length of time to analyze monthly data. The first year examines short-run response,
the third year examines long-run response, and the second year is considered
intermediate and changes in the response rate are assumed to be linear. These changes
are reflected in the application of appropriate price elasticity estimates, where short-run
elasticity is applied to the first year, long-run elasticity is applied to the third year, and
the mid-point of the two elasticity estimates is applied to the second year.

The final time issue is the future dates that are analyzed. Since the study will be
completed by October 1995, analysis was initiated in January 1996 and continues
through December 1998.

Base Conditions

Certain base conditions were assumed for this analysis. In order to apply the analysis
to the entire service area, pricing policies that were analyzed were uniformly applied.
It was assumed that all agencies within the service area would adopt this particular
policy. Since this is unlikely, it is expected that conservation estimates developed
through this study would be somewhat higher than what could actually be realized. In
order to examine more likely levels of potential conservation, various "implementation
rates” are applied to the analysis.

The present calculations assume a 100 percent implementation rate for the pricing policy

being examined. An implementation rate of 25 percent would imply that 25 percent of
the retail M&I water sales in the service area would be sold under the new rate
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structure. Such an implementation rate is applied by multiplying the 100 percent
conservation estimate by (.25. Suggested implementation rates of 25, 50, 75, and 100
percent provide a broad picture of conservation potential.

Ideally, an analysis of this type would be performed on a case-by-case basis for each
individual agency, allowing the base conditions (current rate structure, price level,
consumption) to vary and modeling the implementation of various alternative rate
structures. Such an analysis allows the researcher to adequately recognize differences
among utilities in implementing alternative rate structures. Because of its aggregate
nature and the number of agencies in the CUWCD service area, this level of detail is
well beyond the scope of this study. Much of the method proposed in this study could,
however, be transferred to individual agency applications.

A pricing policy that is reasonably applied to one end use sector may not be as easily
applied to other sectors. In particular, a great deal of agricultural water in the service
area is institutionally priced, leaving limited pricing options available. As a result, the
conservation estimates that were developed in this study do not include potential
conservation due to alternative pricing of agricultural water. It is recognized that there
is great potential for water conservation in the agricultural sector, both through pricing
and other measures. There are, however, very few incentives for private companies that
provide agricultural water to alter their pricing systems. Most irrigation water companies
are owned by a limited number of share holders who are also the users of the
company’s water. The most common method of pricing in these companies is to simply
allocate annual company costs on a per share basis. Actual measurement of water use
is rarely involved in pricing for these companies. Also, agricultural water that is
provided through federal projects is priced on a contractual basis and is unlikely to be
altered.

Water consumption estimates and projections for the service area are generally provided
in terms of agricultural water and M&I water. Even though it can be quite useful to a
particular agency to price water differently for residential, commercial and industrial
customers (and often times, to disaggregate even farther), this particular analysis is
limited to an aggregate estimate of M&I water delivered through public systems (i.e.,
self-supplied industrial applications are not included). This means that the conservation
estimates that were developed are limited to estimates of conservation potential of M&I
water as a result of pricing policies adopted by retail M&I agencies.

Base Consumption

In order to estimate conservation resulting from the adoption of alternative pricing
policies, it was necessary to determine what consumption would be expected to occur
if no pricing policy changes were made. Current projections of M&I water consumption
in the service area for the period of analysis (1996-1998) were based on this premise.
Projections of monthly M&I water consumption in the service area for 1996-1998 were
developed using the following method.
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Monthly consumption patterns (in percentage terms) were estimated using actual 1992
M&I consumption records for Salt Lake City and Provo. These consumption patterns
were then applied to 1993 total M&I water delivered through public water systems
within the CUWCD service area. M&I water delivery estimates for 1993 were obtained
from the Utah Department of Natural Resources, Division of Water Rights. These
estimates of 1993 monthly consumption were then divided by the 1993 service area
population (as estimated by the Utah Governor’s Office of Planning and Budget) to
determine monthly per capita consumption for 1993.

Monthly per capita consumption for 1993 was then assumed to remain constant and was
applied to CUWCD service area population projections for 1996-1998 to derive the
projected baseline monthly M&I consumption within the CUWCD service area for 1996-
1998.

Baseline consumption estimates are shown in Table 6.1.

Subsistence Level

Exceptionally large increases in price were not studied in this analysis. Because of this,
and because water is relatively inexpensive and is vital to human life, it is reasonable
to assume that there is a monthly subsistence level of water that customers will consume
regardless of the change in rate structure or price level. It was necessary to determine
this level of consumption because elasticity estimates should not be applied to this block
of water if changes in pricing policies do not impact the consumption within this block
of water.

The development of an actual subsistence level of consumption could be a substantial
study onto itself. Also, the very definition of subsistence level elicits a wide range of
responses from customers, purveyors, regulatory agencies, government officials, and
others. Instead of attempting to determine the appropriate percentage of total
consumption that should be considered "subsistence consumption", the method used was
to assume subsistence level consumption to be equal to the lowest monthly projected
M&I consumption for the base year of analysis (1993). Consumption during the month
of February is used as an estimate of subsistence consumption on this basis. This is
consistent with the expectation that subsistence consumption would occur in a winter
month with essentially no outdoor water use.

Baseline Pricing Policy

A number of different pricing policies are employed by agencies within the service area.
In order to uniformly apply alternative pricing policies, the change in consumption
needed to be uniformly determined. This required the assumption that all agencies in the
service area currently use the same pricing policy. While this is certainly not the case,
it is a manageable assumption under two conditions.
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First, all price level changes were examined on a percentage basis rather than an
absolute basis. This alleviates the need to assume that all agencies price their water at
the same level.

Second, a baseline pricing policy was developed that is as representative of the majority
of M&I customers in the service area as is reasonable. Based on a review of the short-
form and long-form questionnaire responses and the AWWA Intermountain rate survey,
and on the amount of M&I water provided by particular agencies, a representative rate
structure was determined. The key is that only the rate structure was determined, not the
price level.

Thirty-two entities provided enough information on their short-form response to
determine approximately how much M&I water they deliver and what type of pricing
structure they use. Of the total M&I water delivered by these entities, 86 percent is
priced under a minimum charge system where a specific block of water is provided for
a minimum set charge and all water consumed above that minimum block is charged
at a uniform rate (i.e., $0.35 per 1,000 gallons). Nine percent of the water delivered is
priced under a uniform rate structure where no block of water is provided with the
periodic service charge and all water is priced at the same rate (i.e., $0.35 per 1,000
gallons). Five percent of the water delivered is priced under a minimum
charge/increasing block rate (this is one entity). It is assumed that an 86 percent
representation of water deliveries is substantial enough to justify the use of a single
baseline pricing policy.

The baseline policy is a minimum charge policy where each customer receives a block
of water per month for their basic service charge. Any water consumed by the customer,
during the month, above that minimum block provided, is priced at a per unit level of
consumption (i.e., $X/1,000 gallons). This is a very common pricing policy within the
service area.

Based on a review of the AWWA Intermountain Section 1992 Water Rates Survey, the
mean level of consumption where marginal price changes from $0 to $X is
approximately 8,500 gallons per month, and the median level of consumption where
marginal price changes from $0 to $X is 8,000 gallons per month, for 15 entities within
the CUWCD service area that employ a minimum charge pricing system. For this
analysis, the marginal price breakpoint for the baseline pricing policy will be 8,000
gallons per month.

Weighted Marginal Price

Once the subsistence level was determined, the change in consumption above that
subsistence level was to be determined. That change is a function of both the change in
price level and the change in rate structure.

Consider the baseline pricing policy. Using the basic economic premise that consumers
respond to the price at the margin, we can define two marginal prices for the baseline

6-5



Printed from Records Department
DESTROY AFTER LISE

WATER PRICING POLICY STUDY

pricing policy: MP, = 0, MP, = X. In order to examine the impact that the rate structure
will have, it was necessary to make the assumption that any consumption blocks under
which the marginal price of water changes for a single customer in a pricing policy that
is evaluated has a breakpoint that is the same as the baseline pricing policy. This allows
for the use of a "weighted marginal price" method to analyze a relative price level
change due to a change in rate structure, as well as an absolute price level change. For
this analysis, no pricing policy analyzed contained more than two price blocks.

In order to develop "weighted marginal prices", it was necessary to determine the
percentage of consumption, above the subsistence level, in each of the two price blocks.
This was done for each calendar month by using the individual monthly residential
customer consumption records collected during the price elasticity case study. For each
calendar month, approximately 700 observations (sample size of 70 customers per
agency multiplied by five agencies multiplied by two years of data) were examined. For
each observation, if A were the observed consumption, B were the subsistence level, and
C were the breakpoint between the two price blocks, then:

D = A-B; if <0, then 0
E = A-B; if >(C-B), then (C-B); if <0, then 0

F=D-E
and: @ =23E + XF
D =2E/D
D,=%F /@
where: ®, = percentage of consumption above subsistence level in first price
block
®, = percentage of consumption above subsistence level in second price
block

The subsistence level, B, was determined by using the average of the individual
consumption totals from the month of lowest total consumption (February).

It was assumed at this point that commercial and industrial customers exhibit the same
consumption patterns, both within and between months, as residential customers do. This
does not mean that they consume similar quantities of water, only that their consumption
patterns are similar. An example of this is that if 7 percent of annual residential
consumption occurred in March, 7 percent of annual commercial consumption would
also occur in March. Also, if 18 percent of residential consumption above the
subsistence level were in the first price block, then 18 percent of commercial
consumption above the subsistence level would be in the first price block.

While commercial and industrial customers may not exhibit exactly the same

consumption pattern, both within and between months, as residential customers do, the
residential consumption pattern is dominant and can be extrapolated to total M&I
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consumption. A review of short-form questionnaire responses showed that 75 percent
of M&I consumption is residential. Commercial consumption (whose pattern should be
similar to residential) is between 17.5 and 20 percent of total M&I. Industrial
consumption (whose consumption pattern can differ depending on the industry mix) is
between 5 and 7.5 percent of total M&I. This breakdown suggests that the use of
residential consumption patterns for purposes of analysis is reasonable.

Table 6.2 provides an estimate of the percent consumption above the subsistence level
in each of the two specified price blocks within the CUWCD service area. The
percentages were developed from the database used in the Price Elasticity Study.

It is worth noting the potential revenue implications of increases in price level. If price
elasticity is less than unitary (which all studies that have been reviewed suggest), an
increase in the price level will increase revenues. This implies that revenue sufficiency
is not likely to be a concern. It may imply, however, that a water agency that increases
its price level will collect more revenue than is necessary. Particularly in the case of
public water agencies, over-collection suggests a misallocation of resources. To avoid
over-collection when raising commodity charges, the agency may consider re-examining
their service charge and adjusting it accordingly. This analysis does not examine the
level of the service charge because the service charge does not impact the marginal price
of water, which is what we expect the consumer to respond to.

At this point, the calculations differ depending on the rate structure and price level of
the pricing policy being analyzed. For each of the alternative rate structures, the service
charge does not include a minimum amount of water.

6.3 ELASTICITY ESTIMATES AND CONSERVATION RATES

Elasticity Estimates

Chapter 5 presents the findings of Schneider and Whitlatch for Marginal Price Elasticity
Estimates of Metered Demand. These findings were used to develop elasticity estimates
for the study.

Based on their study, elasticity estimates were developed for the first three years
following the implementation of the conservation rate structure, 1996 through 1998.
Schneider and Whitlatch estimate that it takes four years for residential customers and
eight years for industrial and commercial customers to achieve long run responses.
Based on an 80 percent residential and 20 percent commercial/industrial estimate of the
ratio of customer types, a weighted average of 5 years was used to represent the number
of years for a long-run response to a change in the price of water. For the first year,
1996, the short run elasticity estimate of -0.2 was used. The elasticity estimates for 1997
and 1998 were developed using linear interpolation between the short and long term
estimates. Based on the 5 years to long run achievement and the long run elasticity
estimate of -0.5, a second year estimate of -0.275 and third year estimate of -0.35 were
assumed.
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Table 6.1
Consumption Above Subsistence Level
Month Ba:E.tI;TEi.ue Subs(ii?ence {.1?3{?2,1
Consumption Level Consumption above Subsistence
(A (AF) Level (AF)
Jan-96 14,672 13407 1,265
Feb-96 13,407 13,407 0
Mar-96 15452 13407 2,045
Apr-96 28,592 13,407 15,185
May-96 35,382 13,407 21,975
Jun-96 43,348 13407 29,942
Jul-96 46,068 13,407 32,661
Aup-96 48,378 13,407 34,971
Sep-96 32,734 13,407 19,327
Oct-96 25,539 13,407 12,133
Nov-96 14,591 13407 1,185
Dec-96 14,690 13,407 1,284
Jan-97 14,894 13,610 1,284
Peb-97 13,610 13,610 0
Mar-97 15,686 13,610 2,076
Apr-97 29,026 13,610 15415
May-97 35918 13,610 22,308
Jun-97 44,006 13,610 30,396
Jul-97 46,767 13,610 33,157
Aug-97 49,112 13,610 35,502
Sep-97 33,231 13,610 19,621
Oct-97 25,927 13,610 12,317
Nov-97 14,813 13,610 1,203
Dec-97 14,913 13,610 1,303
Jan-98 15,121 13,817 1,304
Feb-98 13,817 13,817 0
Mar-98 15,925 13,817 2,108
Apr-98 29,467 13,817 15,650
May-98 36,465 13,817 22,648
Jun-98 44,675 13,817 30,858
Jul-98 47479 13,817 33,661
Aug-98 49,859 13,817 36,042
Sep-98 33,736 13,817 19,919
Oct-98 26,321 13,817 12,504
Nov-98 15,038 13,817 1,221
Diec-98 15,140 13,817 1,323
(1) Based on 1992 Salt Lake City and Provo M&T consumption patterns, 1993 CUWCD consumption and
1996-98 population projections,
(2) Mi monthly ption for year.
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6.4

Table 6.2
% Consumption Above Subsistence Level 1_/
Month Price Block 1 Price Block 2
January 60.1% | 39.9%
February 57.0% 43.0%
March 35.3% 64.7%
April 36.4% 63.6%
May 26.7% 73.3%
June 20.6% 79.4%
July 15.1% 84.9%
August 11.6% 88.4%
September 15.8% 84.2%
October 18.9% 81.1%
November 36.1% 63.9%
December 54.0% 46.0%
1 From Price Elasticity Study; Salt Lake City,
Murray, Provo, and South Salt Lake City.

CONSERVATION PRICING SCENARIOS

Chapter 4 presented an evaluation of alternative pricing systems and outlined the criteria
for a desirable rate structure. These criteria included rate stability, economic efficiency,
equity, ease of implementation, simplicity, customer impact, competitiveness, legality,
and water conservation. Based on the criteria, and the requirements of the Act, four
different conservation pricing scenarios were selected as alternatives to the baseline
pricing policy. These scenarios include:

1)
2)

3)

4)

Uniform Rates for their simplicity and ease of implementation;

Seasonal Rates for their revenue stability, simplicity, and encouragement of
conservation;

Increasing Block or Marginal Cost Rates for the clear signals they give about
the value of water; and

Spacial Rates for their simplicity and ability to reduce water consumption
pumped to costly zones.
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Table 6.3
Assumptions

Elasticity: 1_/
Long Run -0.5
Years to Long Run Achievement 5
Short Run - 1st Year -0.2
Intermediate Term - 2nd Year -0.275
Long Run - 3rd Year -0.35
Marginal Prices: 2_/
Seasonal Rates
Winter to Summer Ratio 1,25
Increasing Block Rates
Block 2 to Block 1 Ratio 1.25
Spacial Rates
Non-Base Area to Base Area 1.25

1_/  Based on Schneider and Whitlatch findings as
presented in the Price Elasticity of Demand section,
pages 5-48 and 5-49. Second and third years are
linearly interpolated.

2/ From Southwest Florida Water Management District
Definition of Water Conservation Promoting Rates
page 2-5.

Conservation Rate Structures

Following is a description of the approach used to develop the percent change in
consumption from the baseline estimate above the subsistence level for the four selected
conservation rate structures.

6-10



Printed from Records Department
DESTROY AFTER USE

WATER CONSERVATION ESTIMATES

Uniform Rates
Under this rate structure, all water is priced at the same per unit charge, MP,, which is
equal to MP; in the baseline policy. The appropriate calculation is:

0 =(1-((®,* MP,)/ MP,)) * E

where: & = percent change in consumption
®, = weighted marginal price under the baseline policy
E,, = price elasticity of demand for M&I water

Seasonal Rates

Under this rate structure, all water in winter months is priced at the same per unit
charge, MP,, which is equal to MP, in the baseline policy. All water in summer months
is priced at the same per unit charge, MP,, which is greater than MP,. In order to
develop estimates using MP,, MP, is expressed in terms of MP, when actual calculations
are made. For this pricing policy, the appropriate calculations are:

for winter months: o, = (1 - (®, * MP,) / MP,)) * E,
for summer months: o, =(1- (D, * MP,) / MP)) * E,

Increasing Block or Marginal Cost Rates
Under this rate structure, all water in the first price block is priced at the same per unit
charge, MP,, which is equal to MP, in the baseline policy. All water in the second price
block is priced at the same per unit charge, MP,, which is greater than MP,. For this
pricing policy, the appropriate calculation is:

0 =(1-((®,* MP,) / (P, * MP)) + ((1-®,) * MP,)))) * E;,

Spacial Rates

Under this rate structure, all water sold to customers in a base geographical area is
priced at the same per unit charge, MP,, which is equal to MP, in the baseline policy.
All water sold to customers outside the base geographical area is priced at the same per
unit charge, MP,, which is greater than MP,. For this pricing policy, the appropriate
calculations are:

for base area: 3 = (1-((®, * MP,) / MP,)) * E,
for non-base area: 8, = (1 - ((®, * MP,) / MP)) * Ej

To determine a monthly & for the entire area, it is necessary to weight the percent
change realized as a result of each of the two areas by the amount of consumption in
each area. For purposes of this study, we have assumed that 50 percent of all
consumption takes place within the base area, and 50 percent takes place outside the
base area.
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Therefore: 3=, *.5)+ (5, *.5)

Marginal Price Estimates

The marginal price assumptions used in the study were taken from the Southwest
Florida study'. The study specifies minimum guidelines with respect to the ratio of one
marginal price to another. For the increasing block rates or marginal cost rates, the price
of the second block should be at least 125 percent of the price of the first block. For the
seasonal rates, the price of water during the peak season should be at least 125 percent
of the price of water during the off-peak season. For consistency, it was assumed that
the marginal price for the more costly non-base area to that of the base area was 125
percent for the spacial rates. This information is also presented in Table 6.3.

6.5 ESTIMATED PRICE-INDUCED CONSERVATION

Table 6.1 summarizes the baseline monthly consumption estimates for the period of
analysis. Tables 6.4-6.7 summarize the estimated reduction in monthly consumption
from each of the four pricing structures examined for the period of analysis. Assuming
100 percent implementation, the absolute change in consumption (or, amount of water
conserved) is derived for each month through the following calculation:

Cij = (Qr-S) * 5ij

where: C;; = the change in consumption in month ; (in acre-feet) as a result of
pricing policy ;
Q, = projected total M&I consumption in month ; without a change in
pricing policy
S, = monthly subsistence level of M&I consumption
0, = the percentage change in consumption above the subsistence level
in month ; as a result of pricing policy |

Tables 6.4-6.7 also summarize the estimated reduction in monthly consumption from
each of the four pricing structures assuming implementation rates of 25, 50, and 75
percent. Figure 6.1 graphically interprets the monthly percent decrease in consumption
that would be expected for each of the four pricing structures examined. As can be seen,
pricing structures that are traditionally considered to be more aggressive do, in fact,
offer the greatest opportunity to decrease water consumption.

' Brown and Caldwell. Definition of Water Conservation Promoting Rates.

Prepared by Brown and Caldwell Consultants, in association with John B. Whitcomb,
Ph.D., for the Southwest Florida Water Management District: Brooksville, Florida.
August 1993. study.
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Figure 6.1

PERCENT DECREASE IN CONSUMPTION FROM 100 PERCENT
IMPLEMENTATION OF CONSERVATION-INDUCING PRICING
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Change In Consumption based on Ul;li.?ul:'lniﬁf{ites at Various Implementation Rates
o (1) 2} (3) (4) (3)
% Change Absolute Reduction In Consumption (AF)
in Consumption 100% 25% x (2) 50% x (2) 75% x (2)
Implementation 5% Impl ion 50% Implem ] 75% lmplementation
Jan-96 -12.0% 152 38 76 114
Feb-96 -11.4% 0 0 0 0
Mar-96 -1.1% 144 36 72 108
Apr-96 -7.3% 1,105 276 552 829
May-96 -5.3% 1,174 293 587 B8R0
Tun-96 4.1% 1,231 308 615 923
Jul-96 -3.0% 988 247 494 741
Aug-96 -2.3% 808 202 404 606
Sep-96 -3.2% 611 153 306 458
Oct-96 -3.3% 459 115 229 344
Nov-96 -1.2% 86 21 43 64
Dec-96 -108% 139 35 69 104
Jan-97 -16.5% 212 53 106 159
Feb-97 -15.7% 0 0 0 0
Mar-97 -9.7% 201 50 101 151
Apr-97 -10.0% 1,542 386 771 1,157
May-97 -7.3% 1,638 410 819 1,229
Jun-97 -5.7% 1,718 429 859 1,288
Jul-97 -4.2% 1,379 345 690 1,034
Aug-97 -3.2% 1,128 282 564 846
Sep-97 4.3% 853 213 426 6
Oct-97 -5.2% 640 160 320 480
Nov-97 -9.9% 119 30 60 90
Dec-97 -14.8% 154 48 97 145
Jan-98 -21.0% 274 69 137 206
Feb-98 -20.0% 0 0 0 0
Mar-98 -12.3% 260 65 130 195
Apr-98 -12.7% 1,993 498 996 1,495
May-98 -9.3% 2,117 529 1,059 1,588
Jun-98 -7.2% 2,220 555 1,110 1,665
Jul-98 -5.3% 1,782 446 891 1,337
Aug-98 -4.0% 1,457 364 729 1,093
Sep-98 -5.5% 1,102 276 551 827
Oct-98 -6.6% 828 207 414 621
Nov-98 -12.6% 154 39 77 116
Dec-98 -18.9% 250 63 125 188
(1) (1- Price Block 2 Percent Consumption Above Subsistence Level on Table 6.2) x Elasticity on Table 6.3,
2) (1) x Table 6.1, Column (3).
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Change In Consumption based on Se:;ztlf’l.liles at Various Implementation Rates
(e ) 2) (3) (4} 5)
% Change Absolute Reduction In Consumption (AF)
in Consumption 100% 25% x (2) 50% x (2) 75% x (2}
Implementation 15% Implementation 50% lmp tation 75% Impl ion

Jan-96 -12.0% 152 38 76 114
Feh-96 -114% 0 0 0 0
Mar-96 1.1% 144 36 72 108
Apr-96 -9.8% 1.491 373 746 1,118
May-96 -8.3% 1,818 455 909 1,364
Jun-96 -1.3% 2,182 546 1,091 1,637

Jul-96 -6.4% 2,097 524 1,048 1,573
Aug-96 58% 2,045 511 1,023 1,534
Sep-96 -6.5% 1,262 315 631 946
Oct-96 -1.0% 852 213 416 639
Nov-96 -1.2% 86 21 43 64
Dec-96 -10.8% 139 35 659 104
Jan-97 -16.5% 212 53 106 159
Feb-97 -15.7% 0 0 0 0
Mar-97 -9.7% 201 50 101 151
Apr-97 -13.5% 2,082 520 1,041 1,561
May-97 -11.4% 2,538 634 1,269 1,903
Jun-97 -10.0% 3,046 762 1,523 2,285

Jul-97 -8.8% 2,927 732 1,464 2,195
Aug-97 -8.0% 2,855 714 1,427 2,141
Sep-97 -9.0% 1,761 440 881 1,321
Oct-97 -9.7% 1,190 297 595 892
Nov-97 -9.9% 119 30 60 90
Dec-97 -14.8% 1594 48 97 145
Jan-98 -21.0% 274 69 137 206
Feb-98 -20.0% 0 0 0 o
Mar-98 -12.3% 260 65 130 195
Apr-98 -17.2% 2,690 672 1,345 2,017
May-98 -14.5% 3,279 820 1,639 2,459
Jun-98 -128% 1,936 984 1,968 2,952

Jul-98 -11.2% 3,782 946 1,891 2,837
Aug-98 -10.2% 3,689 922 1,844 2,767
Sep-98 -11.4% 2,276 569 1,138 1,707
Oct-98% -12.3% 1,537 384 769 1,153
Nov-98 -12.6% 154 19 77 116
Dec-98 -18.9% 250 63 125 188
(1) ;N’l;l;er (1- Price Block 2 Pmem Consumption Above Subsistence Level on Table 6.2) x E!aaat:cnKil n Table 6.3. Summer: (1- (Price Block

cent C I Abo Level on Table 6.2/Winter to Summer Marginal Price Ratio on Table 6.3)) x Elasticity on Table

(2) (1] x Table 6.1, Column (3).
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Change In Consumption based on l-cre:;gwll::k_iu_n at Various Implementation Rates
Month (1) (2) 3) 4) (51
— Absolute Red In C ption (AF)
Consumption 100% 25% x (2) 50% x (2) 75% x (2)
ol fmpl 50% Tmpl sk
Jan-96 -11.1% 141 35 70 105
Feb-96 -11.1% 0 0 0 0
Mar-96 -11.1% 227 57 114 170
Apr-96 -111% 1,687 422 844 1,265
May-96 -11.1% 2442 610 1,221 1,831
Jun-96 -11.1% 3,327 832 1,663 2,495
Jul-96 -11.1% 3,629 907 1,815 2,722
Aug-96 -11.1% 3,886 971 1,943 2,914
Sep-96 -11.1% 2,147 537 1,074 1611
Oict-96 -11.1% 1,348 337 674 1,011
Nov-96 -11.1% 132 33 66 99
Dec-96 -11.1% 143 36 71 107
Jan-97 -15.3% 196 49 98 147
Feb-97 -15.3% 0 0 0 0
Mar-97 -15.3% 317 79 159 238
Apr-97 -153% 2,355 589 1,178 1,766
May-97 -15.3% 3,408 852 1,704 2,556
Jun-97 -153% 4,644 1,161 2,322 3483
Jul-97 -15.3% 5,066 1,266 2,533 3,799
Aug-97 -15.3% 5424 1,356 2,712 4,068
Sep-97 -15.3% 2,998 749 1,499 2,248
Oct-97 -15.3% 1,882 470 941 1411
Nov-97 -15.3% 184 46 92 138
Dec-97 -15.3% 199 S0 100 149
Jan-98 -19.4% 154 63 127 190
Feb-98 -19.4% 0 0 0 0
Mar-98 -19.4% 410 102 205 307
Apr-98 -194% 3,043 761 1,522 2,282
May-98 -19.4% 4,404 1,101 2,202 3,303
Jun-98 -194% 6,000 1,500 3,000 4,500
Jul-98 -19.4% 6,545 1,636 3,273 4,909
Aug-98 -19.4% 7,008 1,752 3,504 5256
Sep-98 -19.4% 3873 968 1,937 2,905
Oct-98 <19.4% 2,431 608 1,216 1,824
Nov-98 -19.4% 23 59 119 178
Dec-98 -19.4% 257 64 129 193
(1 (1- (Price Block 2 % C: ion Above Subsi on Table 6.2/((Price Block 2 % C. ption above Sub x Price Block 2 1o
@ rlr;c: ?ET: ﬁl.tltlignﬁi;:]up(r;c}.e Ratio on Table 6.3)1+(1-Price Block 1 % C above Sul 1)) x Elasticity on Table 6.3.
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Change In Consumption based on S]anl::llel fli':tes at Various Implemeniation Rates
Wil {1) (2) (3) (4) I {5) (6] ¥1]
Base Area Non-Base Area 132 Absolute Reduction In Consumption (A
2l | E0meD | Lo =
Comeprion Implementation 25?5%(2!_ 50‘?0%[2) 75‘25;5‘!*,(2)
Implementation | Implementation | Implementation |
Jan-96 -12.0% -13.6% -128% 162 41 81 122
Feb-96 -11.4% -13.1% -12.3% 0 0 0 0
Mar-96 T1% -9.6% -8.3% 171 43 85 128 |
Apr-96 -7.3% -9.8% -8.5% 1,298 325 649 974
May-96 -5.3% -8.3% -6.8% 1,496 374 748 1,122
Jun-96 4.1% 1.3% 5.1% 1,707 427 853 1,280
Tul-96 -3.0% 6.4% 4.7% 1,543 386 771 1157
| Aug-96 -2.3% 5.8% 4.1% 1427 357 713 1,070
| Sep-96 -3.2% -6.5% 4.8% 936 23 468 702
Oct-96 -3.8% -7.0% -5.4% 656 164 328 492
Nov-96 7.2% -9.8% -8.5% 101 25 S0 76
Dec-96 -10.8% -12.6% -11.7% 150 38 75 113
Jan-97 -16.5% -18.7% -17.6% 226 57 113 170
Feb-97 -15.7% -18.0% -16.9% 0 0 0 0
Mar-97 9.7% -133% -11L.5% 238 60 119 179
Apr-97 -10.0% -13.5% -11.8% 1,812 453 906 1,359
| May.97 -1.3% -11.4% -9.4% 2,088 522 1,044 1,566
Jun-97 -5.7% -10.0% -1.8% 2,382 596 1,191 1,787
Jul-97 4.2% -8.8% 6.5% 2,153 538 1,077 1,618
| Aup-97 -3.2% -8.0% -5.6% 1,991 498 996 1,494
Sep-97 4.3% -9.0% -6.7% 1,307 327 654 980
Oct-97 -5.2% 9.7% -1.4% 915 229 458 686 |
Nov-97 9.9% -134% -11.7% 141 35 70 105
Dec-97 -14.8% -17.4% -16.1% 210 53 105 158
Jan-98 -21.0% -238% -22.4% 293 13 146 219
Feb-98 -20.0% -23.0% -21,5% 0 0 0 a
Mar-98 -12.3% -16.9% -14.6% 308 77 154 231
| Apr-98 -12.7% -17.2% -15.0% 2,341 585 1,171 1,756
May-G8 9.3% -14.5% -11.9% 2,698 675 1,349 2,024
Jun-98 -1.2% -12.8% -10.0% 3,078 769 1,539 2,308
Jul-98 -5.3% -11.2% -8.3% 2,782 696 1,391 2,087
| Aug-98 4.0% -102% 11% 2,573 643 1,287 1,930
| Sep-98 -5.5% -114% -8.5% 1,689 422 845 1,267
Oct-98 -6.6% -123% 9.5% 1,182 296 591 BR7
Nov-98 -12.6% -17.1% -14.9% 182 45 91 136
Dee-98 -18.9% -22.1% -20.5% 271 68 136 204 |
%%% }: —h?q:zg:ggk 3% Cousump:?’?:l gg“ et ll:::ﬁ! Sﬂ Eg;: g%;R);E.Dlas ?cl‘hlgn“gal—:t:l: Béaie Area on Table 6.3} x Elasticity on
(4) (3) x Table 6.1, Column (3),
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7 PHASE OUT OF AD VALOREM TAXES

7.1  OVERVIEW

The Act requires an evaluation of rates based on the effect of phasing out the collection
of ad valorem taxes by CUWCD and the petitioners of project water over a five-year
and ten-year period. Any of the pricing policies evaluated in Chapter 4 can address the
elimination of ad valorem taxes by incorporating the revenue currently received through
ad valorem tax collections into the rate base revenue requirements. While the precise
rate impact this restriction would have on water users would depend on a number of
factors and would require a series of actual rate studies by each impacted agency, an
average per unit rate impact can be calculated from the perspective of a number of
different types of water users. Rate impacts would be felt by wholesale customers of
CUWCD, wholesale and retail customers of petitioners, and retail customers of
petitioner wholesale customers.

There are a number of examples to illustrate the relationships described. All petitioners
of project water are wholesale customers of CUWCD. Orem is a petitioner who has
retail customers. Metropolitan Water District of Salt Lake City is a petitioner who has
wholesale customers (Salt Lake City and Sandy). Salt Lake County Water Conservancy
District (SLCWCD) is a petitioner who has both wholesale customers (such as Sandy,
Kearns Irrigation District and Granger-Hunter Irrigation District) and retail customers.
Salt Lake City, Sandy, Kearns Irrigation District and Granger-Hunter Irrigation District
are all examples of retail agencies that are wholesale customers of petitioners.

The primary focus of this analysis is to determine a quantitative per unit effective price
impact resulting from the phase out of ad valorem tax collections by CUWCD and
project water petitioners. In addition to this quantitative analysis, the phase out of ad
valorem taxes could precipitate a number of other impacts.

One potential impact that could be felt by entities that currently levy ad valorem taxes
is a change in their bond rating. Ad valorem taxes are one of the most stable forms of
revenue available to a utility or agency. Altering the source of an agency’s revenue
stream from a partially tax-backed revenue stream to one that is entirely backed by rates
may decrease the agency’s bond rating. This is important because the higher the bond
rating, the lower the interest rate available on any bonds issued by the agency. Thus, the
loss of tax-backed revenue may result in higher costs of operation due to higher interest
costs on bond issuances for required major capital improvements. Also, if ad valorem
taxes are being used to back bonds that are currently outstanding, the taxes must remain
in effect until the bonds are defeased. Failure to do so would result in a breach of
contract on the terms of the bond issuance.
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Another impact would be the need by petitioners of project water to enter into new
contracts. Current petitioner contracts with Metropolitan Water District of Salt Lake City
(MWDSLC) and the Salt Lake County Water Conservancy District (SLCWCD) require
those entities to collect ad valorem taxes that secure contract payments.

Concerns raised by local water agencies include a potential negative impact on the
development of necessary capital improvements due to a less stable revenue stream and
greater difficulty in securing bonds with a high rating and low interest rate. Another
concern is the potential price shock felt by water customers. While discontinuing ad
valorem tax collections would result in a decrease in tax costs to area landowners, it
could also result in a substantial increase in the cost of water to the ultimate consumer.
The size of such an increase will be estimated in this chapter.

7.2 BASELINE ASSUMPTIONS

Because the purpose of this analysis is to examine the impact to rates of phasing out ad
valorem taxes, and because it is assumed that irrigation water rates can not be altered
(as will be explained later in this section), the financial impact of phasing out ad
valorem taxes is assumed to be entirely absorbed by the petitioners of M&I project
water (and ultimately their consumers) through rate increases. It is recognized that this
assumption will result in a financial impact that is concentrated on M&I water users in
Salt Lake County and, to a lesser extent, Utah County.

Period of Analysis

As stated in the Act, the analysis is to consider the phase out of ad valorem taxes over
both a five-year and ten-year period. The actual dates to be used for those periods of
analysis are important to define because expected water deliveries and tax collections
will not be constant between years. CUWCD has defined the period of analysis as 2009-
2013 for the five-year phase out and 2009-2018 for the ten-year phase out. These
periods were selected because it is expected that all project water will be developed and
contracted for by 2009.

Other Conditions

In addition to defining the period of analysis, some simplifying assumptions were made.
It is assumed that ad valorem tax collections will be phased out uniformly over the
phase out period. As an example, in the first year of a five-year phase out, 20 per cent
of the expected ad valorem tax revenue would no longer be collected. In the second
year, this would increase to 40 percent. This linear increase in the phase out would
continue until 100 percent was phased out in the fifth year.

It is assumed that all revenues that are expected to be collected by agencies in the
analysis are required to meet expenses. This means that all revenues that were expected
to be collected through ad valorem taxes must be recouped through other methods
(rates).
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It is assumed that wholesale customers will continue to purchase the same amount of
water from wholesale suppliers (including CUWCD and other petitioners), regardless of
the increase in price. This assumption is based on the concept that the purchased water
is still less expensive than the next available block of water to the purchasing agency.
It is also based on the belief that continued growth will require the full utilization of the
purchased water, regardless of conservation efforts. This assumption is not made for
retail customers.

Irrigation water sold by CUWCD is not included in this analysis since charges to
irrigators are set through ability to pay pricing. Because of this, an increase in the price
charged to irrigators is not an option for CUWCD in recovering lost ad valorem tax
revenues.

7.3  METHOD OF ANALYSIS

Calculations of expected rate impacts were developed using a spreadsheet model created
in the Lotus 1-2-3 software program. The complete program output is presented in
Appendix F.

Rate Impact to CUWCD Customers

Using CUWCD projections, the expected revenue to CUWCD from ad valorem taxes
for each of the years in the period of analysis was estimated. From this, the amount of
additional revenue that must be recovered in each year through the sale of water was
calculated in the following manner:

R,=T, *(n/N)

where: R; = Additional revenue required in year ; due to phase out of ad valorem
taxes
T; = Expected ad valorem tax income in year ,
n = Number of years that have passed in the period of analysis (including
year ;)
N = Number of years in the period of analysis (either 5 or 10)

Based on this required additional revenue, the rate impact to M&I customers of
CUWCD is calculated in the following manner;

if: R, = Y*Py,

where: R; = Additional revenue required in year ; due to phase out of ad valorem
taxes
Y, = M&I water sold in year , (in acre-feet)
P,; = Required average rate increase (per acre-foot) to M&I water in year

7-3
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then: Pui=R /Y,

Rate Impact to Petitioner Wholesale Customers

Wholesale customers of petitioners would be impacted by the phase out of ad valorem
taxes by both the petitioner they purchase water from and CUWCD (who is a supplier
to the petitioner). In order to determine the combined impact of phasing out ad valorem
taxes that are collected by CUWCD and the petitioners of project water, it was
necessary to determine the total cost impact that petitioners would absorb from expected
cost increases due to the phase out of ad valorem tax collections by CUWCD. The
specific impact to each petitioner is a function of the required average rate increase (per
acre-foot) of M&I project water and the expected amount of M&I project water (in acre-
feet) purchased by the petitioner. Two petitioners, MWDSLC and SLCWCD, levy ad
valorem taxes. The specific impact is calculated for each of these petitioners in the
following manner:

Sij =Py - Qij

where: S;; = Specific increase in revenue requirements in year ; to petitioner ;, as
a result of CUWCD phase out of ad valorem taxes
P,; = Required average rate increase by CUWCD (per acre-foot) to M&I
project water in year
Q;; = Amount of M&I project water (in acre-feet) to be purchased in year
, by petitioner ;

The total lost revenue to a petitioner of project water as a result of the phase out of ad
valorem taxes by CUWCD and the petitioner is the sum of the cost increase due to
CUWCD'’s phase out of ad valorem taxes, the necessary increase in revenue through
water sales due to the phase out of ad valorem taxes by the petitioner, and the cost
increase due to the phase out of ad valorem taxes by CUWCD and other petitioners of
project water who also provide water to the petitioner in question. This revenue
deficiency can be depicted as:

Ry =§; + 0; +

where: R, = Additional revenue required in year ; by petitioner ; due to phase out
of ad valorem taxes by CUWCD and petitioners
S;; = Specific increase in revenue requirements in year ; to petitioner ;, as
a result of CUWCD phase out of ad valorem taxes
0; = Specific increase in revenue requirements in year , to petitioner ;, as
a result of phase out of ad valorem taxes by petitioner ; (the formula for
this calculation is the same as was used to calculate CUWCD’s additional
revenue requirements earlier)
u; = Specific increase in revenue requirements in year ; to petitioner ;, as
a result of increased costs of water purchased from other petitioners X,
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and: B; = Z (Ry / T)*Qyy

where: R, = Additional revenue required in year ; by petitioner ; due to phase
out of ad valorem taxes by CUWCD and petitioners
T, = Total acre-feet of water sold by petitioner , in year ;
Qu; = Acre-feet of water sold by petitioner , to petitioner ; in year ;

Based on the assumption stated earlier that wholesale customers will continue to
purchase the same amount of water from wholesale suppliers regardless of the increase
in price, the effective price increase to wholesale customers was calculated in the
following manner:

Pwi = Rij / Tij

where: Py, = Required increase in price per acre-foot to wholesale customers in
year ; for water sold by petitioner ;
R, = Additional revenue required in year ; by petitioner ; due to phase out
of ad valorem taxes by CUWCD and petitioners
T; = Total acre-feet of water sold by petitioner ; in year ;

Rate Impact to Petitioner Retail Customers

Petitioners may sell their water to wholesale or retail customers. The difference between
the rate impact to a wholesale customer and a retail customer is the response that the
customer will have to a change in price. Up to this point, only wholesale customers have
been addressed and it has been assumed that they will exhibit no response to a change
in price.

It is expected that a rational retail customer will purchase less of a good as the price of
that good increases. Elsewhere in this study (Chapter 5), we have discussed the concept
of price elasticity and estimates of price elasticity were made. This consumer response
to a price change is important in determining the price change required to meet
additional revenue requirements. The retail price change required to meet additional
revenue requirements must be adjusted to account for the behavior of the retail
consumer. This adjustment was made in the following manner:

Pyi= R,/ Ty *(1/(1-|Ep]))

where: Py, = Required increase in price per acre-foot to retail customers in year
; for water sold by petitioner ;
R;; = Additional revenue required in year ; by petitioner ; due to phase out
of ad valorem taxes by CUWCD and petitioners
T;; = Total acre-feet of water sold by petitioner ; in year ;
|E,| = The average price elasticity of demand for M&I water, in
absolute terms
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The final retail price increase was converted from a dollar per acre-foot measurement
to a dollar per 1,000 gallon measurement to permit a more useful retail comparison.

Rate Impact to Non-Petitioner Retail Customers

The actual rate impact that is seen by retail customers of a particular retail agency that
18 a wholesale customer of CUWCD and/or petitioners of project water depends in large
part on the make-up of the retail agency’s water resource base. The greater the
percentage of water sold by the retail agency that is acquired from CUWCD and
petitioners of project water, the more likely the rate impact to the retail customer will
be substantially increased. This occurs as a result of increased relative costs to the retail
agency due to the need of CUWCD and petitioners to replace lost revenues from ad
valorem taxes with increased revenues from water sales. Average rate impacts are
calculated in the following manner:

Py =Ry, / Ty * (1/(1-|Ep]))

where: Py = Required increase in price per acre-foot to retail customers in year
; for water sold by agency ,
R,, = Additional revenue required in year ; by agency , due to phase out
of ad valorem taxes by CUWCD and petitioners
T;, = Total acre-feet of water sold by agency , in year ;
|E,| = The average price elasticity of demand for M&I water, in
absolute terms

and: Rig =X (PWij » QWij)
where: Py;; = Required increase in wholesale price per acre-foot to retail agency

. in year ; for water sold by petitioner ;
Quw; = Acre-feet of water sold by petitioner ; to agency , in year ;

The final retail price increase was converted from a dollar per acre-foot measurement
to a dollar per 1,000 gallon measurement to permit a more useful retail comparison.

7.4  ESTIMATED IMPACTS

Figures 7.1-7.4 graphically depict the effective per unit rate impacts of the phase out of
ad valorem taxes by CUWCD, SLCWCD, and MWDSLC over five and ten year
periods.

Figure 7.1 shows the rate impact to M&I customers of CUWCD. At present, the
impacted agencies are SLCWCD, MWDSLC, and the City of Orem.

Figure 7.2 shows the rate impact to wholesale customers of SLCWCD and MWDSLC.

These customers would feel the effect of the phase out of not only SLCWCD and
MWDSLC’s ad valorem tax collections, but also the phase out of collections from
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CUWCD since CUWCD supplies both SLCWCD and MWDSLC. The rate impacts to
the wholesale customers of these two agencies are similar. The rate impacts would be
lower than those felt by CUWCD customers because it is assumed that the increased
cost from CUWCD purchases will be spread evenly across all of SLCWCD and
MWDSLC’s customers and will be dampened by smaller cost increases in other current
water sources.

Figure 7.1
RATE IMPACT TO CUWCD M&I CUSTOMERS

ARISING FROM PHASE-OUT OF AD VALOREM TAXES
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Figure 7.2
RATE IMPACT TO WHOLESALE CUSTOMERS
OF SLCWCD AND MWDSLC
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In Figures 7.3 and 7.4, rate impacts to retail customers in the area are shown in dollars
per 1,000 gallons. Retail customers of SLCWCD and Salt Lake City (the major
purchaser of MWDSLC supplies) would be expected to see the greatest impact if the
collection of ad valorem taxes were phased out in the CUWCD service area. Sandy
would be expected to see the smallest impact of any of the retail agencies examined.

Further detail on the analysis underlying these figures can be found in Appendix F.
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DOLLARS/1,000 GALLONS

Figure 7.3
RATE IMPACT TO RETAIL CUSTOMERS

FIVE YEAR PHASE-OUT OF AD VALOREM TAXES
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Figure 7.4
RATE IMPACT TO RETAIL CUSTOMERS

TEN YEAR PHASE-OUT OF AD VALOREM TAXES

o
o

2
o

o
»

0.2

0 ]
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
YEAR

SLCWCD OREM SANDY SALTLAKECITY KEARNSID GHID

7-9



Printed from Records Department
DESTROY AFTER USE

PART III:

SUMMARY AND CONCLUSIONS
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8 CONCLUSIONS

As noted in the U.S. Senate Committee reports, Section 207 of the Central Utah Project
Completion Act of 1992 (CUPCA) calls for a two-tiered program to improve water
management in the area. First is a series of standards and regulations that have since
been developed by the Utah Water Conservation Advisory Board (UWCAB) that
addresses specific areas enumerated in Section 207(f)(2), including the elimination of
declining block rate schedules. The recommendations of the UWCAB are intended to
quickly establish a minimum acceptable level of conservation activity throughout the
CUWCD service area. The CUWCD is required to move beyond those minimum
requirements by completing the Pricing Study, a Study of Coordinated Operations, and
a Water Management Improvement Plan.

As the inclusion of the Pricing Study in Section 207 implies, water pricing i$ an integral
part of any discussion of, and plans for, water conservation and management. In addition
to this study, pricing issues have been addressed by the UWCAB and in the Study of
Coordinated Operations. A coordinated effort between the study teams and the UWCAB
has provided a thorough examination of the use of pricing as an incentive to conserve
and efficiently manage water in the CUWCD service area. As a result, some discussion
of water pricing is common among the various tasks completed for Section 207. This
is to be expected, however, and simply acknowledges the important role that pricing
plays in water management - not just for a single utility or irrigation company, but for
a region.

8.1 COMPLIANCE WITH THE ACT

Section 207(c) of the CUPCA enumerates a number of requirements that the Pricing
Study must meet in order for the CUWCD to be in compliance with the Act. Following
is a listing of those items (in italics) along with notations describing how the Pricing
Study meets those requirements.

207(c)(1) Within three years from the date of enactment of this Act, the District,
after consultation with the State and each petitioner of project water,
shall prepare and transmit to the Secretary a study of wholesale and
retail pricing to encourage water conservation as described in this
subsection, together with its conclusions and recommendations.

The Act was passed on October 30, 1992. This document reports the
findings of the study required by the Act. Submittal of this report to the
Secretary by October 30, 1995 constitutes fulfillment of the "within three
years" requirement.

8-1
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Public involvement in the Pricing Study has been designed and
implemented to reflect the spirit of the Central Utah Project Completion
Act - to promote cooperation and consensus among the diverse groups
with interests in Utah’s water resources. The Act also requires that the
Pricing Study be completed after consultation with the State and each
petitioner of project water. Consultation with the State has been
accomplished through direct involvement with the Utah Department of
Natural Resources, Division of Water Resources (DWRe).

Petitioners of project water have been involved in the development and
execution of the Pricing Study, in varying degrees, through a number of
activities designed to solicit their input and involvement. Over 99 percent
of the Municipal and Industrial (M&I) project water is under petition to
three petitioners, the Salt Lake County Water Conservancy District
(CUWCD), the Metropolitan Water District of Salt Lake City
(MWDSLC), and the Orem City Public Works Department. Frequent
meetings were held with representatives of these agencies and they were
provided with opportunities to comment on work plans, intermediate
products, and draft reports throughout the course of the study. In
addition, each of these agencies was represented on the Water
Management Improvement Studies Coordination Committee (WMISCC).

[rrigation petitioners, other M&I petitioners and water users throughout
the District have been kept apprised of progress on the Pricing Study, and
have been invited to discuss its development, through newsletters, annual
CUP updates, and inclusion in the Water Usage Inventory Questionnaire
and a telephone survey of area water users. Petitioner interests in the
Uinta Basin, and future petitioner interests in Wasatch County and the
SEN project area, have also been represented through the WMISCC.

207(c)2) The purposes of this study are -

(A)  to design and evaluate potential rate designs and pricing policies for
water supply and wastewater treatment within the District boundary;

Rate structure and pricing policy design is a very agency-specific
undertaking. It was determined early in the planning process that this
study would not attempt to design specific pricing policies to be used by
agencies within the CUWCD service area. Since no one rate structure or
pricing policy can be universally accepted as a single best solution to the
planning needs of various agencies with different characteristics, one
option for meeting this particular requirement of the Act was to present
various rate structures, billing and administrative procedures, and
educational tools that could be used by agencies to design pricing
policies for potential implementation. The actual design of pricing
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policies for agencies in the CUWCD service area would have been a
prohibitively expensive exercise and, most importantly, would have been
inappropriate since CUWCD has no authority to require the
implementation of any of the policies or recommendations contained in
this study.

An evaluation of pricing systems, emphasizing retail pricing, is provided
in Chapter 4 of this report. Further discussion and review of the issues
involved in wastewater, wholesale, and irrigation pricing, along with
conclusions, is provided in Chapter 3.

(B) to estimate demand elasticity for each of the principal categories of end
use of water within the District boundary;

A thorough evaluation of price elasticity of demand, including a
definition of "end use of water", is provided in Chapter 5 of this report.

(C)  to quantify monthly water savings estimated to result from the various
designs and policies to be evaluated,

Potential monthly water savings for each of four pricing systems are
estimated for a three year period and are presented in Chapter 6 of this
report.

(D)  to identify a water pricing system that reflects the incremental scarcity
value of water and rewards effective water conservation programs.

The applicability of water pricing systems to individual water agencies
will vary. While no one water pricing system is right for all agencies, a
number of pricing systems will accurately reflect the value of water.
There are two key requirements that a pricing policy must meet in order
to reflect the value of water. First, the customer must be required to pay
more for additional water (i.e., no flat fees or large blocks of water under
a minimum charge). Second, the customer must not be provided with a
decreasing per unit price (i.e., no decreasing block rates). Any of the
pricing policies developed and evaluated in Chapter 4, if properly
implemented, will reflect the value of water.

A conscious decision was made to review pricing systems based on their
ability to reflect the value of water rather than the scarcity value of
water. Water only has scarcity value if it is in short supply, either due to
a decrease in available supply or an increase in demand (probably due to
population pressures). This is rarely the case in the CUWCD service area.
Were it the case, however, any pricing system that incorporates the
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marginal cost of the next source of water would reflect the scarcity value
of water in the area.

207(c)(3) Pricing policies to be evaluated in the study shall include but not be
limited to the following, alone and in combination:

(A)  recovery of all costs, including a reasonable return on investment,
through water and wastewater service charges;

As discussed in Chapter 4, any conservation rate will produce sufficient
revenues unless the underlying revenue requirements and cost-of-service
studies are wrong. Cost recovery is a criterion for a successful pricing
policy, not a policy in and of itself. As such, all pricing policies
examined in this study can be used to design rates sufficient to recover
COStS.

(B)  seasonal rate differentials;

This rate structure is evaluated in Chapter 4 and conservation estimates
are developed in Chapter 6.

(C)  drought year surcharges;
This rate structure is evaluated in Chapter 4. Conservation estimates are
not developed in Chapter 6 since the occurrence of a drought is an
unknown quantity. Also, the purpose of a drought year surcharge is to
recover costs when consumption is limited by supply availability, and is
not to reduce consumption.

(D)  increasing block rate schedules;

This rate structure is evaluated in Chapter 4 and conservation estimates
are developed in Chapter 6.

(E)  marginal cost pricing;
This rate structure is evaluated in Chapter 4. Conservation estimates are
developed in Chapter 6 that assume marginal costs are communicated
through an increasing block structure.

(F)  rates accounting for differences in costs based upon point of delivery;

Spatially disaggregated rates are evaluated in Chapter 4 and conservation
estimates are developed in Chapter 6.



Printed from Records Department
DESTROY AFTER LISE

CONCLUSIONS

(G)  rates based on the effect of phasing out the collection of ad valorem
property taxes by the District and the petitioners of project water over
a five-year and ten-year period.

As noted in Chapter 7, any of the pricing policies evaluated in Chapter
4 can address the elimination of ad valorem taxes by incorporating the
revenue currently received through ad valorem tax collections into the
rate base revenue requirements. Chapter 7 provides a full review of the
effective per unit price impact of the phase out of ad valorem taxes.

8.2  CONCLUSIONS

Attitudes and Characteristics of Water Users
As a result of surveys taken by CUWCD in its service area, the following statements
can be made about residential water users in the service area.

ks Customers are concerned about the level of their water bills and the level of their
control over their bills.

2 Customers trust the utility that serves them.

3. Customers think it is the utility’s responsibility to promote conservation.

4. Customers are opposed to the concept of simply raising rates to induce water
conservation.

5. Customers favor the concept of linking water use and per unit price.

6. Residential customers have widely adopted basic water conserving behaviors,

particularly if heated water is conserved. Significant potential remains in the
residential sector for installation of water conserving devices such as low-flow
toilets, showerheads and faucets.

p A Residential customers have some difficulty responding to questions concerning
the installation of water conserving technologies within their residences. Utility
water audit or informational programs could assist customers in recognizing
whether they have low-flow devices in their home.

Prevalent Pricing Structures

A large majority of residential, commercial, and wholesale customers are charged under
a minimum charge pricing system with a uniform per unit rate for water delivered in
excess of the minimum. Pricing structures faced by irrigation customers are more evenly
spread between a fixed charge system, a flat rate system, a minimum charge system, and
other pricing systems. Only two responding agencies employ an increasing block pricing
structure. A minimum charge system is used by most "large" companies.

8-5
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Administrative Tools

The key to realizing any conservation through pricing policies is to send an effective
price signal to the customer that reflects the value of the commodity (water), and allows
the customer to make rational decisions regarding the consumption of that commodity
based on the customer’s personal valuation of the commodity. There are a number of
administrative tools available to the utility that will assist the customer in making
rational decisions. Without the use of some (if not all) of these tools, no rate structure
will effectively promote conservation.

The most important prerequisite to the institution of conservation-inducing rate structures
is the installation of meters with which to measure consumption. Meters have been
installed for almost all M&I customers by the municipal systems in the CUWCD service
area. Metering issues that are present in the area include the metering of outdoor use on
dual water systems and the frequency of meter reading by utilities.

The vehicle that sends the price signal to the customer is the water bill. Regular and
frequent billings are important. In addition, the water bill can contain a great deal of
information to assist the customer in making rational decisions regarding water
consumption. Every water bill should provide the customer account number, the meter
read dates, the billing date, the amount of water used in the billing period and the
current water charge. Other important information that can help the customer understand
the relationship between price and consumption would include the per unit price of
water (for each applicable price block), consumption within each applicable price block,
a breakdown of any fixed charges by cost component (i.e., fire protection, capital
facilities), last months consumption, consumption from the billing month for the
previous year or monthly consumption records for the previous twelve months (perhaps
on a bar graph).

Even with the appropriate rate structure and a billing system that conveys the price of
water clearly to the customer, most customers will need some education concerning how
their rate structure works and how their consumption will impact their bill. Public
information programs should be developed that explain the utility’s conservation and
pricing goals to customers and that make customers aware of their pricing system, the
rationale behind it, and its likely impacts.

Price Elasticity of Demand for Water
Based on the results of the study, the following price elasticities may be used in
examination of the CUWCD service area.

Residential  -0.592
Commercial -0.250
Industrial -0.250
M&I, Total -0.500
Agricultural -0.200

e il (N e
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In all instances, the price elasticity of demand is significantly less than 1.0 (in absolute
terms). This suggests that revenues will increase if water rates are increased, and that
over a reasonable range of price adjustments, revenue insufficiency should not be an
issue impeding the implementation of conservation rates by local water agencies.

Irrigation Pricing

Existing contracts will limit the ability of the CUWCD and its purveyors to achieve
price-induced conservation on acreage served by currently existing water sources. For
acreage served by "new" water, potential exists for cost effective conservation through
the use of increasing block rates, with minimum block levels set at levels reflecting
efficient irrigation practices. One form of "price-induced conservation" was built into
the CUP Completion Act insofar as surcharges are to be imposed for lands growing
surplus crops and lands under acreage limitation programs.

Wastewater Pricing

The pricing of wastewater offers one convenient opportunity for seasonal water pricing.
One often-used seasonal rate form is the "base-extra" method in which average off-peak
water usage is considered "base" water usage. Water consumption in excess of the base,
during the peak period, is priced at a higher rate. Hence, the currently-prevailing
wastewater pricing mechanism could be utilized to implement seasonal rates.

The currently-prevailing mechanism could also be utilized to develop uniform pricing
mechanisms. Many utilities index wastewater bills to water consumption. For example,
the wastewater bill might be $3.00 per 1,000 gallons of wastewater, with wastewater
assumed to average 70 percent of monthly water usage. This rate structure clearly links
the wastewater bill to water consumption and, if water conservation is the objective,
sends a clear price-quantity message. The data maintained by CUWCD service area
purveyors could easily be synthesized to calculate the average annual percentage
linkages.

Many wastewater rates in Utah are based on average monthly winter water consumption.
Because there are very few outdoor uses for water in Utah during the winter, it is
expected that all winter usage is indoor, and therefore, is discharged as effluent. Further,
it is expected that indoor water usage, and subsequent effluent, will remain constant
between seasons. Even though wastewater is not metered, a relatively clear price signal
is sent to the individual customer by estimating the amount of wastewater produced by
each individual customer, and charging them on a per unit basis accordingly.

Wholesale Pricing

From the standpoint of rate structure development, the preferred option is to induce
conservation at the point of ultimate consumption (the retail level). If retail rates are
developed that send the appropriate price signal to consumers, it should not be necessary
to consider conservation-inducing rates at the wholesale level. An exception to this is
the recommendation that wholesale rates absolutely should not encourage water usage.
This recommendation would effectively eliminate flat fees or declining block rates.

8-7



Printed from Records Department
DESTROY AFTER USE

WATER PRICING POLICY STUDY

A management decision that can be exercised by wholesale agencies is the elimination
of take or pay contracts. The use of take or pay contracts can provide a disincentive for
retail agencies to conserve water. Other risk management tools should be considered.

The imposition of conditions of service is another way that wholesale agencies can
promote conservation through policy development. One option that wholesale agencies
have is to tie the delivery of water to retail agencies to conditions such as the
elimination of pricing policies that discourage water conservation by wholesale
customers to their retail customers. This type of an imposition must be carefully
developed. An overly stringent imposition could cause retail agencies to bypass the
wholesale agency entirely for other supply options. In addition to the negative impact
this could have on the wholesaler’s revenues, it could also result in an inefficient
allocation of the region’s water resources by forcing the development of more expensive
alternative water sources. If the alternative is to draw more heavily on groundwater
resources, it is also possible that groundwater levels and water quality may be negatively
impacted.

Conservation Potential

Pricing structures that are traditionally considered to be more aggressive do, in fact,
offer the greatest opportunity to decrease water consumption. Of the structures
examined, an increasing block rate structure should provide the greatest opportunity for
conservation. Any conservation structure, however, will provide an appropriate signal
to the customer that reflects the value of water. In determining which structure best suits
a particular agency, a number of criteria must be considered, including, but not limited
to, conservation potential.

Impact of Phasing Out Ad Valorem Taxes

The wholesale customers of SLCWCD and MWDSLC would feel the effect of the phase
out of not only SLCWCD and MWDSLC’s ad valorem tax collections, but also the
phase out of collections from CUWCD since CUWCD supplies both SLCWCD and
MWDSLC. The rate impacts to the customers of these two agencies would be lower
than those felt by CUWCD customers because it is assumed that the increased cost from
CUWCD purchases will be spread evenly across all of SLCWCD and MWDSLC’s
customers and will be dampened by smaller cost increases in other current water
sources.

Retail customers of SLCWCD and Salt Lake City (the major purchaser of MWDSLC
supplies) would be expected to see the greatest impact if the collection of ad valorem
taxes were phased out in the CUWCD service area. Sandy would be expected to see the
smallest impact of any of the retail agencies examined.

8.3 RECOMMENDATIONS

Changes in pricing policies are likely to gain greater public acceptance if they are
phased in over time. Thus, change should reflect relative priority. With the intent of

8-8
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making change in a gradual manner, rather than an abrupt and potentially disruptive
manner, a recommended priority ordering for implementing pricing policy change is as
follows.

1 Eliminate rate structures (wholesale, retail, or wastewater) that promote water
usage. All declining block rate structures should be eliminated.

2. Measure all accounts. A correlation between price and consumption can not be
made without an accurate measurement of consumption.

3. Eliminate water and sewer rate structures that provide no ability for customers
to reduce their water and sewer bills by reducing their water consumption, i.e.,
phase out flat fees and rates that include minimum charges covering large
amounts of water.

4, Base wastewater rates on winter water usage as a proxy for metering
consumption (effluent).

5. Adopt monthly billing to increase the effectiveness of the price signal. In order
to further increase the customer’s understanding and use of the price signal,
utilities should provide information on each bill such as monthly water usage for
each of the last 12 months, or water usage during the previous period and the
same time period from the previous year, or some other usage data that provides
customers with information that can be used to assess water conservation efforts.

6. Adopt water and sewer rate structures that improve the correspondence between
incidence of costs and revenue recovery, including the development of additional
customer classifications if needed to implement cost-based rates.

7 Implement seasonal rates whenever the difference between peak and non-peak
seasonal water usage is large. Large can be defined as peak season exceeding
non-peak by more than 50 percent.

Since inclining block rate structures can be structured to mimic seasonal rates,
non-seasonal inclining block rates can be implemented as an alternative.

Wastewater pricing can be developed in a conjunctive manner with seasonal
rates due to the inherent measurement of "indoor" water usage.

8. Eliminate the minimum charge structure, replacing it with one that recovers only

customer and accounting charges through a fixed charge, and that recovers
variable O&M costs and facility costs through the variable charges.

8-9
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9. Consider the use of risk-reducing strategies other than "take-or-pay" contracts,
which can provide a disincentive to conserve water, on new water delivery
contracts.

10. Incorporate the cost of the next source of water when determining prices for

water sources that are diminishing, or where demand is increasing.

8-10
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For each question, please indicate your response by checking the appropriate box or filling in the blank.
Please choose only one response unless you are otherwise instructed.

Thank you for helping us prepare for your future water needs

[ 1]

1. How many people live in your household? 7. What is your lot size?
Adults Square feet O Don't know
Youths (under 18 years of age)
8. How often do you water your lawn in the
2. What type of residential building category best summer?
describes where you live? O Never
O Single-family detached house O Only during dry periods
O Townhouse O About weekly
O Apartment/Condominium O More than once a week
O Maobile home O Don't know
O Duplex/Triplex
O Other 9. What length of time do you water your lawn per
period?
3. How many bedrooms does your residence have? O Less than 10 minutes
Bedrooms O 10 minutes to 20 minutes
O 20 minutes to 30 minutes
4. What is the approximate period in which your O More than 30 minutes
home was built? O Don't know
(year home was built)
10. What time of day do you usually water the lawn?
(if not certain, please use best guess using the categories (choose all that apply)
below) O Before 6:00 am
O 6:00 am - 10:00 am
O pre-1920's O 1970's O 10:00 am - 6:00 pm
o 1920's o 1980's O 6:00 pm - 12:00 am
O 1930's o 1990 O Don't know
O 1940's O  After July 1, 1992
O 1950's O Don't know 11. Do you own a swimming pool?
o 1960's O Yes
O No-GO TO QUESTION 13
5. What is the approximate square footage of your
home, not including garage, outside patios or 12. How often do you add water to your pool in the
porches? summer?
— Square feet O Less than monthly
0 Don't know O About monthly
) ) O Every other week
6. Does your r.esldence have a lawn for which you 8  About weekly
hre reaponaiitles O More than once a week
O Yes O Don't know
0O No-GO TO QUESTION 11
13.

Please indicate which of the following you have in your household and describe your family’s average usage

patterns.

Appliance

Clothes washing machine
Dishwasher

Toilets

Shower/tub combinations
Separate showers
Separate tubs

Irngation sprinkler system

Number of units

Average household usage

loads/week

loads /week
flushes/dayv

showers or baths/week
showers/week

baths /week
hours/week
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14(a). Do you currently use any of the following (b). Do you think the appliances/devices listed
water conservation appliances/devices? would be effective in saving water?
NG YES DON'T NOD MINDR MODERATE MAUIR
KNUW WATER WATER WATER WATER
SAVINGS SAVINGS SAVINGS SAVINGS
o o o Toilet tank displacement dam a C - =
o a (=] Toilet tank displacement bag o a (=} o
O o ] Low-Flow toilet o o a =
O o ] Low-Flow showerhead a = o =]
o O o Low-Flow faucet a c a =
o (=] ] Self closing faucet a o = =]
o a O Faucet aerator a = o a
o o (=] Efficient clothes washer (adjustable o o (m] a
water levels)
o o = Efficient dishwasher (adjustable cycle o w} o i
time)
m o =} Shut-off nozzle for garden hose o o o a
= c c Automatic timer for sprinkler system o o a =
O o O Drip irrigation system =] a O a
15 (a). Please indicate if you currently use any of the (b). Do you think these behaviors would be
following water conservation behaviors at effective in saving water?
home.
N YES DONT ND MINDR MODERATE MAJOR
KnNOwW WATER WATER WATER WATER
SAVINGS SAVINGS SAVINGS SAVINGS
o o o Use less water in tub o o o a
o o Tumn off water while brushing teeth O (] a o
o o o Tumn off water while shaving o = = a
= I a Wash dishes with the basin filled o o o o
a o a Wash car with bucket (m! =} m) o
g  Q ] Landscape yard to use less water a = (=] o
o o a Use broom rather than hose for cleaning m = a O
driveways, patios, and sidewalks
o a =) Reduce washing of cars and trucks =} o m} o
o a (] Water lawn less often o o O o
o o a Don’t water in the middle of the day o o o o
O O o Check for water leaks in household system a a o ]
=) o o Match water level to size of laundry o (=} m} o
O O o Match cycle time to dishwasher load o o o o
o o o Use timer for sprinkler system a a o o
16. Have you received information with your water 17. Have you made any changes to conserve water
bill about specific behaviors, appliances, and/or prompted by the information obtained through
devices you can use to conserve water? utility bill inserts?
O Yes m} No O Yes a No
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18. How important to you is the current need to
conserve water in your community?
O Not important
O Somewhat important
O Of considerable importance
O Extremely important

19. Do you believe you are well informed about
issues concerning additional water supplies in
your community?

O Not informed
O Moderately informed
O Well informed

20. Do you believe water conservation activities are
effective in delaying the need to build new water
supply facilities?

O Not effective O Very effective
O Moderately effective O Don’t Know

21. Do you agree or disagree that your water
company should be responsible for promoting
water conservation?
O Strongly agree

O Agree

O Disagree
O Strongly disagree

22. In general, do you believe your water usage over
the past five years has:
O Decreased
O Stayed the same
O Increased
Why?

23. How do you envision your level of water usage
over the next five years?
O Decreasing
O Staying the same
O Increasing
Why?

Now just a few questions for classification purposes only.
All responses are strictly confidential.

24. Do you own your home or do you rent?
O Own
O Rent- GO TO QUESTION 26

25. If you own your home, what would you estimate
the current value of your home to be if it were to
go on the market today?
$ (home value)

(if not certain, please use best guess using the categories

below)

O Less than 340,000 O STO0000 = FT49 YUy
O S40,000 -$5948999 O $150.000 - _51 94,9494
O $60,000 -%794999 O $200,000 or mure
O $80,000 - $99,999

SKIP TO QUESTION 27
26. If you rent your home, what is the total monthly
rent for your residence?

$ (monthly rent)

(if not certain, please use best guess using the cateqories

below)
O Less than 540X O SROO - SYyy
O $400 - $599 o $1000 or more

O $600 - 3794

27. How long have you lived at this address?
Years

28. What is your highest level of formal education?
O No formal education O Some college
O Some high school O College graduate
O High school graduate O Post Graduate

29. What was your annual household income for the
last year?
$_ (income 1992)

(If not certain, please use best guess using the categories

below)

O Less than $20,000 O $75,000 - $99 9499
O $20,000 - 29,999 O S100,000 - $124 944
o $%$30,000-%39999 O $125,000 - $149,994
O $40,000 - 49,999 O $%150,000 or more
O $50,000 - 74,999

30. Please indicate below how much you agree or disagree with the following statements where "6" means you

Strongly Agree and "1" means you Strongly Disagree.

Strongly Strongly
Disagree Agree
If everyone in the country tried to conserve water at home, there would be a real
impact on the nation’s overall water supply. ... ... il i i i i s e 1 2 3 4 3 h
[t's important to conserve water even if it doesn’t save much money .. .. ... e 1 2 3 4 5 fr
Most families could use less water if they tried harder, .. ... ....cccvvinniieanniieiesiis 1 2 3 4 5 fh
It is necessary for the residents of Utah to try to conserve water. .. ...-.ovuioeieeennoenn 1 2 3 4 5 o
| am very informed about conserving water at AOMEe, . . ... ..o 1 2 3 4 5 L]
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30. (Continued)
How much do you agree or disagree with the following statements: Su:;n;i{ 5:051:3!
I am very concerned that my water bills will be more than | an comfortably afford. , ....... 1 2 3 4 5 b
No matter how hard | try to conserve water, | only save perniesaday L.sacasiaeaiaain 1 2 3 4 5 a
My own conservanon practices will help supplies last longer. ... ......coorueroncinns 1 2 3 4 5 6
| would be very unhappy if | couldn‘thaveagreen yard. . ... ..ovv v ivvierniiiiie oo 1 F 3 4 5 f
Itis umpaortant to ry to conserve water even in non-drought condibons. ... ... 000 iie 1 2 3 4 5 b
My family would be bathered if we were to conserve more Water. . . ... . .....covoevnnoans 1 2 3 4 5 f
o specias o Tebate. B B A e enenerens A T A
| don't like to spend much of my Hme looking around when | need to buy
or replace an appliance. O - A O o 2814 16 A ALY 1 2 3 4 5 h
Setting regulations to control the ime or amount of water use would
S Emrtu e I SO REONBROREL (110 ace i s i e 55 gD T R G 6 A A (458 1 2 3 4 5 f
I'd be willing to change my water usage practices to use less If that would &
BAVE OUE WRIE SUDIHA. 1 2 7asea e a v b 4oy sie s e/ 57T b O g STy B0 A 1 2 3 + 5 h
:;i::vhapﬁy to instail water saving devices if it wouldn't cost me any up-front

YO8 RIEREE WARH BIIS vvoc v < v iernoni e s ol 64 B m b ae s sl a s e rmiss 1 2 3 i 5 b
In my clothes washing machine, | believe that a full water level gets
clothes cleaner no matter what size the laundry load is. . ... 000 vvevenuniiuiannnserenns 1 2 3 4 5 b
| believe my dishwasher has to run on heavy deaning all the ime
in order to really get tha dishes clean, ... oo iovsmmives sumionssmesressnnss s syseness 1 2 3 + 5 6
12k b Gl JONE SHOWEFR. 525 s w5 aniesi svan it e o S e e e e i o b BT raats 1 2 3 4 5 b
I think having a home computer can save a lot of time doing things that need to be done. . ... 1 2 3 4 5 6
| believe a home computer can be Jots of fum. . ... .vvvveniiaernesneraiornscsrannsenss 1 2 3 -+ 5 6
| like to play wath all the different functionsona VCR or videocamera. . .. ....cvvveinnan H 2 3 4 5 L]
| trock mny Water SO PRotty SOPIOIIE. ... oo Trrmisis e s e min S e SR S 1 2 3 4 5 b
When | get a new VCR, TV, or car stereo, | want my friends and neighbors tosee it. ........ 1 2 3 B 5 f
| want to wait until a new appliance or device is already proven and reliable before | buy it. .. 1 2 3 4 5 b
My water consumption habits are pretty well fixed and | can’t conserve any
morsiman T Ay e s R e R e TS e s s e 1 2 3 4 5 b
Compared to other problems, the water supply problem is not very important tome. . ....... 1 2 3 4 5 b
The newest appliances offer the best performance. .. ........oovviiveiiiiimnanieiieans 1 2 3 4 5 f
When | buy or replace an appliance, | want it to be first class with all the options. .......... 1 2 3 4 5 b
I think its silly to water the lawn in the middle of the day. ..........coviiianinrncannes 1 2 3 4 5 f
It is very important to me to not use more than my fair share of wWater. ... ....covveiinnas 1 2 3 4 5 ]
The rdtes | pay-lor- water are-reasonables o0 deidad s ine waliaias e dd s s s 1 2 3 B 5 i
| trust my water company to provide water at a fair and reasonable price. .. .. ... ........ 1 2 3 4 5 b
| read the information in the inserts that come with my water bill. . ... ... .. ovieiivnnas 1 2 3 4 5 b
lam well informed about the rates charged by my water company. . ... 1 2 3 E 5 b
| am provided with enough information about water conservation. .. ..... ... .eeeoneens 1 2 3 4 5 6
The water company controls water rates effectively. .. ......oooouuins SN N 1 2 3 - 5 h
Pihinlemy: water- bl ds tooc hight' sucais o i asadios s v e Sin e D i sl 6 il Wiy ik 1 2 3 4 5 b
| know how much | pay for water each month, . ... ..oouuninieeinaneaneenroanceaans 1 2 3 4 5 L]
What | pay for water influences my level of Water USe . ... ouvrirnuaiorerinianencans 1 2 3 4 5 b
Rate increases should be made to fund water conservation only during =
a senous water shortage . ... ... ... i AN S S PRI e AR RN e S s 1 2 3 4 5 f
Overall, | am sansfied with the service from my water agency . .. .. Dewlides ey euied 5 b
The water agency’s customer service representalives are cOUrtenUS . . .....ooeieseoioossos 1 2 3 4 5 b

Thank you for your time and cooperation with this survey.
Please return your questionnaire in the postage-paid envelope provided.
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08/93 Conducted August 9-14, 1993
Sample size - 604 interviews
Error = +4.0%

Hello. I'm with Dan Jones & Associates, an independent public opinion and research firm in Utah. We
are conducting research today of residents in this area. May I ask you some of your opinions about your use of
water? This should only take about 8-9 minutes of your time.

Water Conservation Questions

*1. Do you feel there is a water shortage in your DeEfnitely . v vvinicissiams 3%
area now? Probably .. .ccvsernunase 15%
Probablynot ........... 37%
Definitely 0ot . .voes svis 42%
Don’t know (VOL) ...... 3%
*2. Do you feel there will be a water shortage in your DICHRHELY o sivnivieiniesmmn s 34%
area in the next 20 years? Probably', ..o nonsnsess s 46%
Probablynot .........-. 10%
Definitelynot i v ooveeene. 2%
Don’t know (VOL) ...... 8%
3. Generally speaking, how important is it for people Very important ......... 65%
in your community to conserve water: Would you say it is Somewhat important ..... 30%
very important, somewhat important, not very important, Not very important ...... 3%
or not at all important? Not at all important ...... 0%
Don’t know (VOL) ...... 1%

4. When you hear the term "conserve water” what is the first thing that comes to your mind?

4% Don’t know
26% Dams/collecting water

1% Limit outside watering/sprinkler
51% Use sparingiy/don’t waste

2% Rationing/restrictions

4% Fix leaky taps/toilets/etc.

2% Running out of water/scarce

7% Shorter showers/less water in tub
6% Miscellaneous

42
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I'd like to read you a list of possible reasons for conserving water. Using a 1-5 scale, with one meaning "not a
good reason” and five meaning "a very good reason”, please tell me how you feel about each of the following:
Very Good Don't

Not a Good
Reason

5. Water conservation is the RIGHT 2% 3%
thing to do.
6. Water conservation delays the need 19% 11%
to develop new water supplies.
7. Water conservation is a good way to 5% 5%
reduce home water bills.
8. Water conservation is important because 3% 4%

the more efficiently we use water, the more
water is available for fish stream flows,
wildlife and recreadon.

9. Have you ever been asked to conserve water by your water

company?

23% 16% 28%

10. Generally speaking, do residents in your area or neighborhood

actively try to conserve water?

Reason Know Mean
9% 16% 68% 1% 447
% 324
12% 20% 56% 2% 4,19
15% 22% 54% 1% 4.21
e T A T e T 40%
MO o:ui00wmia i acmzeameeie 57%
Don't know/don't recall (vol) 3%
Yo uszanesenvsirasyes 48%
1 R 33%
Don't know (VOL) ...... 19%

I am going to read a list of ways in which people can conserve water. Please tell me how oftcn. if ever, you do
the following in an attempt to conserve water. (READ CHOICES)

(ROTATE) Never
11. Water lawns less frequently than normal: 8%
12. Not letting water run when brushing 9%

teeth, shaving, washing dishes or washing
your car:

13. Read information on how to conserve wate22%
14, Landscape your yard to require less water: 32%
15. Full loads when washing clothes: 1%

16. Installed water saving plumbing fixtures  25%
such as low flow toilets, or shower heads:

17. Full loads on dish washing: 8%
18. Installed automatic sprinkling system: 39%
19. Shower rather than bathing: 1%
20. Other (specify: ) 10%

Most of
Seldom the time Always
4% 21%
39%  35%
27% 16%
21% 19%
20% 13%
20%  36%
12%  70%
4% 47%
8% 4%
1% 4%

43

18%

18%

34%
18%
4%

13%

Don’t
know
9%

0%

1%
10%
2%

7%

9%
9%

0%
85%

Mean
2.84

299

2.38
229
3.67

27

3.58
2.65

3.43
1.88
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21. How often, during a normal summer month, do you Dally <os vovansasesveais 8%
usually water your lawn or garden: daily, every Every otherday ......... 36%
other day, twice a week, once a week, less Twiccaweek .oovvvnenes 34%
than once a week, hardly ever, or never? Once aweek ...ocesnisas 10%
Lessthanonce aweek .... 1%
Hardly Sy . ou.sonmnmnms 0%
PEVEY. s nanmmmme mndm 3%
Don't know (VOL) ...... 8%

22. To encourage more water conservation, some water agencies charge for water on an increasing block rate
basis: that is a customer pays one rate per gallon up to a certain number of gallons and hxgher rates for usage
over that amount. In your opinion, is this a fair way to calculate water rates?

DESRitelY s amevanasme 26%
Probably .oeemeeamsaas 3%%
Probablynot ........... 15%
Definitelynot...covuvese 11%
Don’t know (VOL) ...... 10%

Where do you get information about water and water conservation?

Yes No Don't know

23. Television: 66% 32% 2%

24. Newspaper Articles: 69% 29% 1%

25. Radio Ads: _ 26% 2% 2%

26. Bill stuffers from water companies:  46% 52% 3%

27. Seminars/presentations: 11% 87% 2%

28. Exhibits: 17% 81% 2%

¥
9
R
e
C
q
&
i
4
5
i
i
3
;|
H
A
q
4
1




Printed from Records Department
T L

I 'am going to read you a list of ways a water agency can encourage water conservation. Please tell me whether
you favor or oppose each. (Would that be "Strongly” or "Somewhat")

Strongly Somewhat Somewhat Strongly Don't

Oppose  Oppose  Favor Favor Know Mean

29. Educating customers about the 0% 1% 17% 82% 1% 3.82
wise use of water:

30. Establishing days and times 15% 16% 31% 35% 2% 2.89
when lawns and gardens could be
watered:

31. Charging higher rates for water 54% 22% 16% 7% 1% 1.75
S0 people use less water:

32. Charging more for water use in 43% 22% 23% 8% 4% 1.96
the summer than in the winter:

33. Restructuring water rates so 15% 15% 30% 35% 5% 2.89

customers who use less water pay
less per gallon than those who use
more water:

34. Ordinances requiring people  36% 21% 25% 16% 2% 222
to use landscaping that requires
less water to maintain:

35. To reuse wastewater that has 1% 2% 16% 78% 2% 3.75
been treated and meets health depart-
ment requirements for outdoor irrigation
purposes, such as on golf courses,
lawns and gardens:
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Irrieator Questions

36. Do you use water for producing crops or livestock for sale? WEB. s5ivim b tis B RA T U 1%
NG\ R I A s e s 93%
Don't know/refuse(VOL) .. 0%

What type of irrigation method do you use? (number responding - 42)
Yes No Don’t know

37. Sprinkler: 49% 51% 0%
38. Flood: 52% 48% 0%
39. Other (SPECIFY) 14% 74% 12%

As an irrigator, do you favor or oppose the following measures to conserve water:
(number responding - 42)
Strongly Somewhat Somewhat Strongly Don't
Oppose  Oppose  Favor Favor Know Mean

40. A "call" system rather than 17% 24% 19% 21% 19% 256
a "turn" system

41. A more efficient delivery 0% 2% 26% 57% 14% 3.64
system such as a canal lining or

piping.

42. Higher rates for purchased 43% 24% 19%. 2% 12%, 1.78
water:

43. Convert from flood irrigation to 24% 17% 17% 40% 2% 2.76
sprinkler:

44, Metered water use: 36% 7% 26% 24% 7% 2.41
45. Reduce your use of high spring- 0% 2% 33% 52% 12% 3.57

time flows if you could extend your
use later in the summer:

46. Change water laws so you could 10% 14% 36% 26%  14% 292
retain or sell the rights to water
you conserved:

46
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Now, just a few questions in order to categorize the data

47. Gender:

48. Age category:

49. Which of the following categories best describes
your total household income before taxes?

50. What was the last grade you completed in school?

51. Do you or you spouse own property in Utah?

52. Including yourself, how many people reside in your home?

53. Length of residence in Utah?

47

Male: . mvmsaeswms 45%
Penle .« v vovvunnneesa 51%
LESSthaf I8 ooovvnviy 1%
Wt vivasvvsnaesiass 12%
2528 s s e TS 10%
034 LuiiciniaesEvies 11%
L T 23%
BB i iR AR 17%
SSBR ;v waiiisi e e e 12%
O 4 S uyinenTEn wEnETn 15%
Refuse (VOL) ..oe o sisiane 0%
Less than $15,000........ 10%
15820000 «vvivsuessen 18%
325-335,000 .« svneaewsoins 17%
$35-850,008 .vivvavosiavan 2%
Over 350000 . .uonsmcnwan 21%
Refuse (VOL) vovsaainns 12%
High school orless ...... 27%
Some college/technical .... 34%
College graduate ........ 38%
Refuse (VOL) .......... 0%
.................. 74%
................... 26%
Roftise (VOL) .orvnnsnse 0%
.................. 13%
.................. 27%
5= O S——— 17%
BOUL .o w-rnamere:sie eo wa ki 15%
.................. 12%
................... 8%
BEVEH’ . v e ¥ 5%
Eight ormore .......... 3%
Refuse (VOL) wavissess 0%
Lessthan2years ........ 4%
2JFeRE sunwewassE e Es 6%
6-10 years .uievasanesies 5%
Over10years........... 84%
Refuse (VOL) . vvivsivvinens 0%
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54. And, your length of residence in your current county?

55. Who is responsible for paying the water bill?

56. Area:

57. Zip code:
(Salt Lake County ONLY)

48
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Less than 2 years ........ 6%
BIWERIR: o coiricnnrarayscrinis 11%
6-10years ... civiivswros 8%
Over 10 years .. . oo suivses 74%
Refuse (VOL) .coiivoveen 1%
B 0w svacas da e B 44%
SPOUSE & < aisrnivin v amee 14%
BOR o ssvesaiiamaiaas 2%
CRUEE L s msibeinswmami 20%
Refuse (VOL) .......- 0%
Salt Lake County ........ 66%
Utaly COMMY o ooxioinivosss 24%
DIUCRESHE ovariarsrasasvmmn s 1%
6772 1 R 2%
WaBEER - ccovasawitaani o 1%
SUBBIE' & owesoaniminions 0%
RBY o vesvessassEseis 1%
SERPELE. . .cvemanawasas 2%
Millard . .. covsnmsnsanan 1%
BEMET sonsissvsaeens 2%
FIE: 5 svsasieaaendaeis 0%
Garfitld .o covevuinnciies 0%
8 4




Printed from Records Department
DESTROY AFTER USE

APPENDIX B
WATER USAGE INVENTORY
QUESTIONNAIRES
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CENTRAL UTAH PROJECT COMPLETION PROGRAM
WATER MANAGEMENT IMPROVEMENT STUDIES

WATER USAGE INVENTORY

Your answers to this questionnaire will help the Central Utah Water Conservancy District
complete the Water Management Improvement Studies, which are required by the Central
Utah Project Completion Act. These studies will help make Utah's share of the Colorade
River available to the people of Utah. This is a preliminary questionnaire, and you may
be contacted again for additional information. Your assistance is appreciated. Please
indicate whether you would like a summary of the results of this survey. Yes __ No __

Organization Name

Address City Zip

Contact Person Title

Telephone Fax

1. Which of the following describes your organization? Circle all that apply.
A. water conservancy district F. commercial water system J. imrigation district
B. metropolitan water district G. industrial water system K. improvement district
C. special service district H. resort/recreation water system L. mutual water company
D. canal or ditch company |. privately-owned community M. municipal water utility
E. wastewater utility water company N. other

2.  Please provide the following information on number of customers and water sales for calendar year 1991:

Number Water Sales
of Customers (Note units, e.g. acre-feet)
Residential
Commercial
Industrial
Irrigation
Wholesale

If you have residential customers, what is the estimated average monthly residential water bill? $

3. Approximately what percent of your organization's total annual water supplies are obtained from each
of the following sources?

Annual
Average Qct-Mar Apr-Jun Jul-Sep
Wells
Springs
Surface Water
Purchases
Totals 100% 100% 100% 100%
Of the water supply you deliver, how much is obtained through exchanges? percent

Volume Purchased in
Please list the suppliers from which you purchase water: Calendar Year 1991
Supplier Name Contact Person Phone Number (Note units, e.g. acre-feet)
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5. Please indicate how you charge your customers for water. Note the customer class(es) to which each
type of charge is applicable (e.g. residential, commercial, agricultural, wholesale).

Fixed Charge (water bill is a fixed dollar amount, independent of use)

Fiat Rate (per unit rate for water is constant)

Minimum Charge (with water beyond minimum provided at additional cost)

Declining Block (per unit rate for water decreases with volume)

Increasing Block (per unit rate for water increases with volume)

Other (please specify)

6. Please check all water conservation programs, plans or activities that apply to your organization:

In Place Not
(Existing Program) Planned

Metering
Educational Programs for Children
Other Educational Programs
(e.g. bill inserts, TV/radio announcements)
Pricing or Billing Procedures
(e.g. inverted rates, time-of-use rates, seasonal pricing)
Low Consumptive Performance Standards
(e.g. low flow toilets, showerheads, pipe insulation)
Limits on Landscape Watering
(e.g. time of day, odd/even scheduling, no runoff)
Water Reuse
(e.g. treated water for golf courses, etc.)
Leak Detection and Repair
Industria/Commercial Programs
Watershed Management
Water Conservation Plan
Other

HINRRREIE

7. Have you completed any surveys of your customers regarding conservation practices or attitudes?
Yes __ No__ Comments

8. Have you completed a Water Industry Data Base questionnaire for the American Water Works
Association?
Yes __ No__ Comments

9. Are you interested in more information on the CUP Completion Program and the Water Management
Studies? Yes ___ No ___ lf "Yes", please specify your preference(s): Newsletter Workshop
News Media Telephone Call Other (Please Specify)

10. Do you have any other comments on the Water Management Improvement Studies or this questionnaire?

Please fill out the questionnaire as completely as possible, and return it to CUWCD in the enclosed envelope. If you
have any questions, please call Karen Ricks at 226-7126. Thank you for your assistance.
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Water Inventory Questions

INTRODUCTION

The Central Utah Project (CUP) will help Utah develop its share of Colorado River water. The
CUP has been under construction for many years, but the CUP Completion Act (the Act) will
make the Central Utah Water Conservancy District (CUWCD) responsible for completing the
CUP. This list of questions is being distributed to selected water companies, and is very

unportant to the successful completion of the Water Management Improvement Studies required
by the Act.

The success of the CUP Completion Program hinges on a cooperative effort between water users,
environmental interests, industry, agriculture and government at all levels. Your willingness to

participate in this data gathering portion of the project is a key to the success of the CUP
Completion Program.

WHAT ARE THE WATER MANAGEMENT IMPROVEMENT STUDIES ?

One objective of the Act is to improve water conservation in the CUWCD service area. The
Water Management Improvement Studies are intended to identify practical and cost-effective
conservation measures eligible for cost-sharing; evaluate water pricing alternatives to encourage

conservation; analyze the coordinated operation of independent water systems; and assist with
the implementation of a conservation advisory board.

WHY IS THIS DATA NEEDED ?

CUWCD and its consultants are collecting extensive data from multiple sources for the purpose
of developing the Water Management Improvement Studies. This data will be the basis for
determining the District's water conservation goal and developing Coordinated Operations
Proposals. The data will be used to identify existing and planned water conservation activities.

The data will also be used as the basis for the pricing study that is being performed as part of
the requirements of the Act.

WHEN DOES THIS DATA NEED TO BE COMPILED ?

The Act imposes time constraints and deadlines on most aspects of the CUP Completion
Program, including the Water Management Improvement Studies. To meet the aggressive
schedule, we have set a target of 9 April 1993 for the collection of the data.

1Y09130 BO213




e e e e—— e "

Printed from Records Department
DESTROY AFTER USE

WHAT KIND OF INFORMATION IS REQUESTED ?

The Water Management Improvement Studies address a broad range of water conservation,
pricing and operational issues. As a result, extensive data is required. Questions include

background on your company, historic operations, water supply, conservation activities, rates,
customers, costs and revenues.

Please review the questionnaire and begin assembling the data requested. You may have some
questions about the best format for the data or how detailed the data should be. Past Engineering
and Master Plan reports may contain much of the data that is needed. CUWCD recognizes that
some water companies will be unable to provide some of the data requested. If the data is not

available in a documented format, we would like to discuss the questions and receive your best
available feedback.
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Water Inventory Questions

General Information

1.

List the name, address, telephone and fax number of your organization.

2. List the key personnel of your organization (Lead contact, manager, engineer, water master,
etc.).

3. What incorporated areas are located within your service area 7 Please specify in detail whether
the entire incorporated area, or only part of it, is contained in your organization's service area (if

available, a copy of a detailed map would be preferred). Please also indicate which areas are
wholesale and which areas are retail.

4. What unincorporated areas are located within your organization's service area ? Please specify

in detail (if available, a copy of a detailed map would be preferred). Please also indicate which
areas are wholesale and which areas are retail.

1Y09130 BO0213
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Water Inventory Questions (continued)

Water Demand (Historic)

5. Please provide your municipal/industrial water demand data for last ten years (on an annual,
seasonal, monthly, and peak demand basis). Please also indicate whether water sales are wholesale
or retail. If available, both floppy discs and hard copies of the data are requested.

6. Please provide any irrigation records on diversions and deliveries for the past ten years.

7. Have you converted irrigation water to M&I ? If so, when was it converted and how much was

converted ? Do you anticipate any more conversions in the future ? If so, please estimate how
much water and when it will occur.

8. What is your estimate of unaccounted for water (e.g., transmission losses, unmetered
facilities)?

9. How is the percentage of unaccounted for water determined ?

10. List the types of customer classes your organization serves (e.g., residential, industrial,
commercial, irrigation, fire protection), including number of connections and the annual volume of
water delivered. Please specify any subclasses which are used (e.g., multi-unit residential, single

family). Please note if the volumes are metered or estimated. Provide this information for the last
ten years, if available.

11. Are there any major water development issues over the last ten years which may have affected
water use trends 7 (For example, annexations, purchase of water companies, etc.)

Water Demand (Future)

12. Please provide your annual municipal/industrial water use projections for the year 2000 (on an

annual, seasonal, monthly, and peak demand basis). Please also distinguish between wholesale and
retail. If available, both floppy discs and hard copies of the data are requested.

13. Please describe what plans you have to meet the projected water demand for the year 2000.

14, Please describe your water use projection method(s) and assumptions.

15. Please provide copies of Past Engineering or Master Plan reports with projections (written in
the last five years), if available.

2 March 3, 1993
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Water Inventory Questions (continued)

Water Supply

16. Please provide historical water supplies (wholesale supplier, streams, springs, wells) by source
over the last ten years, on an annual, seasonal, monthly, and peak demand basis.

17. List the locations and capacities of historical and potential future water supplies (wholesale
supplier, surface water, ground water).

Water System

18. Please list the existing and proposed treatment Plant locations and capacities. A map of these
facilities is desired, if available.

19, List the various water storage facilities, capacities and locations. A map of storage facilities
is desired, if available.

20. Please provide a map of major water conveyance facilities, if available. Please also provide
information and maps on ditches and canals.

21. Are there any operational constraints (capacity or seasonal) or facility sharing of the treatment,
storage or conveyance systems?

22. Does your organization operate any dual water systems ? If so, how much water do you deliver
to your secondary system by customer class ? Please, summarize the data on a monthly and annual
basis for the last ten years. Demand projections through the year 2000 are also requested.

23. Have you studied the potential for dual systems in your service area ? If so, how much would
it cost (capital and O&M) ? When is it anticipated to be implemented ?

3 March 3, 1993
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Water Inventory Questions (continued)

Water Quality

24. Does your organization use blending for M&I water 7 1If so, please describe the percentages
used.

25. Do you have or have you experienced any water quality problems or concerns 7 Are there

certain times of the year that you experience water quality problems 7 Do you anticipate any future
water quality problems ?

26. Are there water users in your service area that could be served with a non-culinary water
source?

Water Conservation Measures/Activities

27. Please provide a description of pre-existing (prior to January 1, 1992) water conservation
activities, including educational activities. Detail how much water each activity is estimated to
conserve and the associated capital and O&M expenditures.

28. Please list existing (from January 1, 1992 to present) water conservation activities, including

educational activities. Detail how much each activity is estimated to conserve and the associated
capital and O&M expenditures.

29. Please describe future water conservation measures, including educational programs your
organization plans to implement. Detail how much water each activity is expected to conserve and
the estimated capital and O&M costs. Do you expect that future conservation measures will be
submitted to the CUPCA Water Conservation Credit Program ? Do you plan to seek CUP funding
for your proposed conservation measure 7 How much water do you expect to conserve 7 Please
estimate the schedule for the project (i.e., submittal to CUP, construction time, begin operation).

30. Please list any water restrictions that have been used to conserve water during droughts over
the past ten years and/or describe your drought management plans. Have you implemented drought

pricing policies or surcharges in the past ten years 7 If so, please provide the details of the
surcharges.

31. Please describe your billing cycle. How often are your customers billed, and when do they

receive their bills ? What information is included in the bills provided to your customers ? Please
provide a sample copy of a typical bill.

4 March 3, 1993
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Water Inventory Questions (continued)

Financial Resources

32. Please detail the repayment schedule and amount of outstanding or planned bonds.

33. Detail the rate structures that have been in effect for each customer class. Note if the structure
has changed over the last ten years. Please attach rate schedules which have been in effect for the

past ten years. (e.g., flat fee, uniform rate, decreasing block, increasing block, seasonal, or a
detailed description of others).

34. What planning considerations and public involvement efforts went into the selection of your
organizations rate structures ?

35. Does your organization have concerns with the current rate structures ? Does your organization
have concerns with respect to alternative rate structures such as increasing block or seasonal rates?

36. Has your organization performed a cost of service study within the past five years ? If so,
please include a copy of the most recent cost of service study.

37. Does your organization differentiate rates by point of delivery or pressure zone ? If so, please
describe the method used.

38. Does your organization provide services for waste water ? If so, are your organization's
billings for waste water based on different quantities than your billings for water ? Please describe

your waste water rate structure. Please attach copies of your organization's waste water or sewer
rate schedules for the past ten years (by customer class).

39. Have you made any estimates of the sensitivity of your water revenues to different levels of
conservation ?

40. Please provide copies of your organization's annual reports for the last ten years.

41. What dates does your fiscal year begin on ?

5 March 3, 1993
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Water Inventory Questions (continued)

Operating Agreements

42. Please describe any agreements, conditions, or requirements between your organization and your
water suppliers ?

43. Please describe any agreements, conditions, or requirements between your organization and
customers to whom you supply water ?

44. Are there any water rights exchanges heid by your organization ? If so, please describe the
details (with who, how much, when, and why).

6 March 3, 1993
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SELECTED RESULTS
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CENTRAL UTAH PROJECT
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1993 RESIDENTIAL CUSTOMER WATER SURVEY
SELECTED RESULTS

August 1993

Prepared By
RESOURCE M ANAGEMENT
I NTERNATIONAL, INC
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INTRODUCTION

On May 28, 1993, 800 water use surveys were sent to residential customers of the Salt Lake
City, Murray City, and South Salt Lake City water departments. The surveys were developed as
a part of the Water Pricing Policy Study in an effort to collect household-specific demographic
and economic data for use in the price elasticity case study and to collect qualitative data
concerning customer attitudes toward residential water pricing issues.

The number of surveys to be sent out was determined by assuming a 35 percent response rate
and attempting to secure a 10 percent level of accuracy from each of the three agencies. 291

responses were received for an overall response rate of 36.4 percent. Individual agency response
rates varied from approximately 33 to 40 percent.

The following pages represent composite information from all three agencies for selected survey
questions. This document has been developed for informational purposes only. It should be
recognized that while this information might be representative of a greater area, it can only be

considered statistically relevant for the limited area from which random customer accounts were
drawn (the three agencies noted earlier).

Please note that "NR" refers to "no response", meaning that no response was given for that
particular question. The percentages listed under "NR" are the percentage of the total number of
surveys received (291) for which no response was given for that particular question. The
remaining percentages refer to the percentage of respondents to each guestion that provided that
particular response. Response percentages for each question, excluding "NR", should equal
approximately 100 percent. In some cases, the sum may not equal 100 due to rounding error.
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1993 RESIDENTIAL CUSTOMER WATER SURVEY

PART 1

Do you currently use any of the following water conservation appliances/devices?
Yes No Don'tknow NR

Tcnlet _tank d1§p_|acement dam 10% _81%_

Do you think the appliances/devices listed would be effective in saving water?
No Minor Moderate Major NR

Toilet tank displacement dam 7% 38% 45% 10% 34%
Toilet tank displacement ¢ R A% A8 8% &

Low:-F!ow toilet 7%  24% 56% 14% 33%
Low-Flow shower 8 % -
:_Low-FIow faucet 9% 37 11% 36%

Automatic timer for sprlnkler system 8% 12% 44% 37% 34%

Drip irrigation system
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1993 RESIDENTIAL CUSTOMER WATER SURVEY

Please indicate if you currently use any of the following water conservation
behaviors at home.

Yes No Don'tknow NR
Use Iess water in tub 66% 29% 5% 16% N

Use broom rather than hose for cleamng driveways, )
patios and srdewalks _ 80% 19% 1% 9%

80% _15%

Do you think these behaviors would be effective in saving water?

No Minor Moderate Major NR
_Use less water tn tub 4% 32% 45% 19% 27%

‘f\wv;,w%w%

i xmm.s_mk -.\A-wv et x

ter whlle’shaving

Use broom rather than hose forc!eanlng driveways,
patlos and srdewalks 3% 20% 41% 36% 24%

i

ke Ty
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1993 RESIDENTIAL CUSTOMER WATER SURVEY

Have you received information with your water bill about specific behaviors, appliances,
and/or devices you can use to conserve water?

Have you made any changes to conserve water prompted by the information obtained
through utility bill inserts?

Moderate.ly informed 63%
wélEij Tomedl.
4%

Do you belleve water conservation activities are effective in delaying the need to build
newwatersu ply fa ?

Do you agree or disagree that your water company should be responsible for promoting
water conservation?

o L e b S e

‘Strongly agre




1993 RESIDENTIAL CUSTOMER WATER SURVEY

In general, do you belleve your water usage over the past five years has:

8%
tayed the same

LA R it

‘. the same 7
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1993 RESIDENTIAL CUSTOMER WATER SURVEY

PART 3
PRICE ISSUES / FINANCES

It's im portant to conserve water even Jf it doesn’t save much money.

Somewhatagree" _
Agree e 18

Strongly

g g

o TS S % 4 SLEEAL
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1993 RESIDENTIAL CUSTOMER WATER SURVEY
PRICE ISSUES / FINANCES

The rates | pay for for water are reasonable.

e R

Strongly disagree
Disagree

Strongly disag: | ... %
Disagree . 8%

MRS

Rate increases should be made to fund water conservation only during a serious

water shortage.
w*wm e

il s

e . s e e,
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1993 RESIDENTIAL CUSTOMER WATER SURVEY

PRICE ISSUES / FINANCES

i S
_§Itrongly agree
%

_f know how mucm for water each month.

Strongly agree o 29%

e

Stroﬁgly aree 16
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1993 RESIDENTIAL CUSTOMER WATER SURVEY
GENERAL CONSERVATION

If everyone in the country tried to conserve water at home, there would be a real impact
on the nation s overall water supply.

Strongly disagree
Dlsag ree

o
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1993 RESIDENTIAL CUSTOMER WATER SURVEY
GENERAL CONSERVATION

My own conservaﬂon pracﬁces will he:‘p supph‘es last longer.
Strongly disagree

Dlsagree

‘Scmewhat =
Somewhat agree 23%
Agree R
Strong!y agree _ 28%

Somawhatagree 24%

My water consumption habits are pretty well fixed and | can't conserve any more than
! a!read do.

B LR B adlng L. ey S
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1993 RESIDENTIAL CUSTOMER WATER SURVEY

GENERAL CONSERVATION

Compared to other problems, the water supply problom Is not very Important to me.

Sénixeuythat ag,-ee 1,5
Agree.

fair share of water.

Strongly disagre
Dlsagree

Somewhat agree i 19%

‘Agree’

Strongly agree

DY e b
NR

ol adkig
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1993 RESIDENTIAL CUSTOMER WATER SURVEY

PERSONAL PREFERENCES

In my clothes washing machine, | believe that a full water level gets clothes cleaner
no matter what size the laundry load is.

Strongly disagres
Disagree

| belleve my dishwasher has to run on heavy cleaning all the time in order to really
get the dfshes clean.

Imeremrianmas

NR

A A S

Slrcmgly agree B _ 22%
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1993 RESIDENTIAL CUSTOMER WATER SURVEY

PERSONAL PREFERENCES

| would be very L unhappy if | couldn't have a green yard.
R

Stroagfy disagree
Dlsag ree

stréng]yagreg .

My family would be borhered ff we were to conserve more water.
Strongly disagree | s
Disagree _ _ _ 2%

Somewhat agree 17%
;Emw % o 7 Vi

Setting regulations to control the time or amount of water use would interfere
w:th my househo.'d

I'd be happy to install water saving devices if it wouldn’t cost me any up-front money
or h.'her water bills.

Dlsagree ) _ 1%

suOnay agree - _ |

S

D R S o e SRR A A wr, B
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APPENDIX D
ELASTICITY CASE STUDY
REGRESSION RESULTS
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Table D.1
CENTRAL UTAH PROJECT
PRICE ELASTICITY CASE STUDY
REGRESSION ANALYSIS
LINEAR CASES -
Coeffivients and T-statistics [ |
Pice - Westher | Other | Sewson | Staistcal Rewuls
- _ Mg | Mug | Mag | MPx |[MPNLx| MPx Adj. ’ i )
| Avg. Marg. Ramp Ramp Ramp | Season | Semson | NL | Precip- | Lot
Case Dependent | Sewson | Interc. | Water | Water | 2 3 Summ | Sunm?2 | Swom3 | iwtion | Size | PPH | Sewon | R2 | FSul
Varisble Units: | 100 cufi. | $/100 cuft | $/100 cuft | $/100 cuft | $/100 cuft | $/100 cuft | $/100 cuft | $/100R | $/100ft | in. st
1 Consumption  Full Year 63 54 00 16 M3 W% W
T-Stat 10.2 216 Nl 147 485
2Consumption  Full Year 1.6 5.9 0.0 08 373% 1457
T-Stat 19 236 20 410
3Consumption  Full Year 1.3 5.5 19 no %44 1,341
T-Stat 194 204 112 48.6
4 Consumption  Full Year 183 -6.2 6 328% 1,191
T-Stat 433 213 4.8
§Consumption  Full Year 16,4 5.6 2.2 19 03 313% 1,09
T-Stmt U6 221 149 11 44
6Consumption  Full Year kiR 4.6 38 1.7 20.5% 631
T-Stat 5.1 312 232 139
TConsumption  Full Year 9.9 5.5 A3 0D 1.6 05 W7% 965
T-Stat 131 200 41 169 153 456
§ Consumption  Full Year -b.6 % 0.0 1.7 1 19.3% 1,186
T-Stat -12.6 6 209 16.1 419
9 Consumption  Full Year -9 2.6 0.0 08 3.2% 144
T-Stat -S4 pAX] 29 464
10Consumption  Full Year 29 2158 0 7 NI% 1354
TSt 5.0 06 18.5 419
11 Consumption  Full Year 13 n1 N4 NI% L8
T-Stat 6.9 nBi 46.2
12Consumption  Full Year 22 13 23 2.0 197 BIF L1
T-Stat 34 W1 -16.9 19.0 429
13Consumption  Full Year 109 418 42 ] 0.6% 110
T-Stat 16.1 .6 258 15.6
14Consumption  Full Year 34 26.5 46000 18 200 40.2% 983
T-Stat 4.8 B9 02 159 16.8 #.1
15Consumption  Summer 9.0 43.6 153%  13%
T-Stal 18.6 364
16Consumption  Summer 157 94 07% M
T-Stat 5.1 pi )
17Consumption  Full Year 4.5 35.5 0.0 1.6 193 408% 1260
T-Stat -15.6 2.3 0.7 15.1 425
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Table D.I
CENTRAL UTAH PROJECT
PRICE ELASTICITY CASE STUDY
REGRESSION ANALYSIS
LINEAR CASES
Coefficients and T-statistics DR |
Price Weather Other ] Season | Statistical Resulls
i Marg, | Mag. | Mag | MPx |MPNLx| MPx Adj.
Avg Mg, | Rump | Remp | Ramp | Sewson | Sesson | NL | Precip- | Lot
Case Dependent | Season | Intere. | Water | Water | 2 ] Summ | Sunm2 | Summ3 | imtion | Sze | PPH | Semon | R'2 | FSw.
Varisble Units: | 100 cu.ft, $/100 cuft | $1100 cuft | $/100 cuft | $/100 cuft | $/100 cuf | $/100 cuft | $/100 f §100R | in, sqft
18Consumption ~ Full Year 54 338 0.0 188 3% 1,555
T-Stat 91 8.0 ns 410
19Consumption  Full Year 5 36.8 19 197 31.3% 1453
T-Stat 8.6 2.1 175 425
20Consumption  Full Year 04 3.7 193 347% 1,945
T-Stat 08 2.5 40.7
21 Consumption  Full Year -0.0 8.5 2.5 19 178 1% 120
T-Stat 0.0 2.5 -10.8 179 i
22Consumption  Full Year 55 8.3 3.9 1.7 1.9% 44
T-Stat 19 a7l M 143
23Consumption  Full Year 54 3.9 16 00 1.7 181 41.6% 983
T-Stat 13 216 Q00 156 158 3.0
24 Consumption  Full Year 4.1 32 0.0 L6 194 405% 147
T-Stat -14.5 AR PN A 238
25Consumption  Full Year 4.5 354 0.0 190 8% 1540
T-Stat 54 04 N5 413
26Consumption  Full Year 42 M3 19 199  31.1% 1,431
T-8tat 13 26.1 175 a2
27Consumption  Full Year 13 1l 194 5% 1,93
T-Stat 7 19 409
28 Consumption  Full Year 09 36.0 2.5 19 179 394% 1,188
T-Stat 14 18 -16.7 7.9 8.0
29Consumption  Full Year 6.9 55.0 3.9 17 4% 920
T-Stat 10.1 420 4.6 14.4
30Consumption ~ Full Year 46 T 16 00 17 183 413% 1,08
T-Stat 6.4 21.0 100 15T 187 393
31 Consumption ~ Full Year 19 0.7 0.0 1.6 196 402% 123
T-Stat -133 %1 206 151 3.3
32Consumption  Full Year 36 128 0.0 102 3844 1,59
T-Stat 49 2.6 05 7
33Consumption  Full Year 34 I8 19 W01 368% 1407
T-Stat 6.0 JAK] 175 $2
34 Consurnption ~ Full Year 12 M3 196 HI1% 189
T-Stat 47 nl 414
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Table D.1
CENTRAL UTAH PROJECT
PRICE ELASTICITY CASE STUDY
REGRESSION ANALYSIS
N LINEAR CASES
Coefficients and T-statistics
Price Weather Other Season Statistical Results
Marg. | Marg. | Marg. | MPx |MPxNLx| MPx Ad).
Avg, Marg. | Ramp | Ramp | Ramp | Season | Semson | NL | Precip- | Lat
Case Dependent | Season | Interc. | Water | Water | 2 3 Summ | Summ?2 | Summ3 | itation | Size | PPH | Sewson | R'2 | FSut
Variable Units: | 100 cu.fi. §1100 cuft | $/100 cuft | $/100 cuft | $/100 cuft | $/100 cuft | $/100 cuft | $/100 ft | $/100R | . sqft
35Consumption  Full Year 11 B3 25 19 182 39.0% 1,170
T-Stat 11 26.9 -16.5 179 3.5
36 Consumption  Full Year 83 514 39 17 26.6% 886
T-Stat 124 409 U5 144
37Consumption  Full Year 38 39 A5 00 1.7 5 41.0% 1,017
T-Stat 53 2.1 48 157 157 198
38 Consumption  Full Year 26 11 540 13 % 1476
T-Stat 48 5.6 50.6 .6
39 Consumption  Full Year 103 4 26 .5% 51
T-Stat 97 50.7 30.4
40Consumption  Full Year 15 189 0.0 20 W35 1,270
T-Stat 63 158 452 17.9
41 Consumption ~ Full Year 14 0.0 14 13.9% 5.8
T-Stat X1 45.0 2.9
42Consumption  Full Year 54 M2 0.0 18 16.7% 487
T-Sm 59 n1 8.0 14.3
43Consumption  Full Year 39.1 0.0 22 16.3% 3,684
T-Suat 35 1 n1
44 Consumption  Full Year 34 N4 N3 1N8% 1,787
T-Stat 12 Ul 46.0
45Consumption  Full Year B9 N1 N4% 7,686
T-Sut 43 404
46Consumption  Full Year 43 512 24 174% 2,188
T-Stat 91 63.0 n3
47Consumption  Full Year 60.9 3l 36.7% 8,437
T-Stat T44 411
48Consumption  Full Year L 0.0 21 12.0% 1,73
T-Stmt 19.2 554 18.9
49Consumption  Full Year 0.0 38 8.6% 71,062
T-Suat 638 56.6
50Consumption  Full Year 118 0.0 1.8 10.7% 441
T-Stat 29 M5 14.2
51 Consumption  Full Year 0.0 39 49% 4,390
T-Stat 3.1 4.7
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a Table D2
' CENTRAL UTAH PROJECT
; PRICE ELASTICITY CASE STUDY
' REGRESSION ANALYSIS
S DOUBLE-LOG CASES
S Coefficients und T-sialistics
Price Weatter Dither Dharemy Variables (Linear) Suatistical Results
Aveag | A | Mt
Seaten A | Mg [ e | Wy | Lo | la Hore:
(luse Dependent | (Lineat) | loiero. | Water | Waler | fwion | Temp. | Size | Sz | bwome | Vahe | PPH | Seasom | PROVO |MURRAY| SSLC sie R2 | Fia
Varibe Unks] 100w, $100ch | 00wt | inch | DegeesF | st | agh | § | § L -
1Log Cons ~ Full Year 1.786 (1.24% (0.087) N 08 1T -
T-Sui 15484 (117344 {I'-'.S_ﬂ] IR 48
QLo Cors  Full Your 0586 (100 040) 0.09 019 059 S04% 5,962 2nd Best Fil Avy,
T-Sal 1148 (115319 (18.265) 11751 HAR &M Price Equation
JLag Cons  Full Year 0,064 {1L.16 0128 0,062 018 050 0I%F  SE
TSal 08 (1R 16499 m 058 060
4Log Cons  Full Your 082 (1.409) 0.086 0w 059 0645 0.5% (X' 059 R 4
TSt m (18 am % ain k] 248 078 .19
SlogCors  Full Yeur 0sis {140 00 0.5 ons 05m [ {757, ) S . ]
Tt PV (b 1] 9535 4808 m e 156 s
ElogCons  Full Yeur 1381 {1410 L oS 0438 0.5% 0.3% 038 RSE 4m
TS MO (15969 IR &8 10 N 19656 0™
Thog Cons  Full Yeur 1452 {1440 (] [ Rt 0S84 0m 03% k2 S
TS 0§ (1004 $an A nm 1935 aPLm
Blog Cons  Full Year 145 140 0.0%) {1 ] 069 052 0.3% 04 BIF 44l
T-5u wm o (1850 (15.005) 1248 4150 nin NS 17511 im
9iog Cons  Ful Yeur 1.563 (1613 0116 om om 0653 049 0384 TEEER 4TS
TS K75 (45696 (23049 129 1880 35.3% 1% 0353
10Lag Cons  Full Year .61 {139 (L] 0088 04 04M 0.616 0519 038 0515 3% 1967 Bes FitAwg,
T8 1855 (126,005 (15.25% ban 1160 48 34,108 b o 1872 B Frice Fquuition
11 Log Cons  Full Year 0.5 {1449 0150 M 00 0.166 W 48
TS BOBE  (129.880) M. a1 15,980
12Log Cons  Full Year 1187 (1.470) 00 008 0.1§7 THE 465
(121960 0oz e 14985
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Table D2
('ENTRAL UTAH PROJECT
PRICE ELASTICITY CASE STUDY
REGRESSION ANALYSIS
DOUBLE-LOG CASES
Coelficients md T-statistics
Price Waather Ot Dhsumy Variables (Linear) Sutistical Resull
Aengs | Afj. | Nt
Saasn Mg | Mg | Pecp | Hgh | Lo | Lat Hore
(e Dependent | (Lincar) | Iwere, | Water | Water | iation | Tomp, | Sz | Sz | bowme | Vahe | PPH | Scason | PROVO | MURRAY| SSIC Sie R? | Fa
— Varbc Uil 0auh. U0l | §100sd | h [ DegresF | wh | wh | 8 | 8 ol o
Sepuise 13Log Cors  Full Year 03 (L) oo 019 0z 04 0646 0.3%9 D46 BISE
Mode! T8 4415 (1280 (15.649) LRk} A0 6K MM DM XM B i/
Sepwise MlogCons Full Yar Q279 (L33 o) 05D 0106 (043 0605 0.5 044 0502 M2%
Model TSl 1.0 (18919 (1405 98 14671 6.480 MBS WM nm N9
Sepulie 15Lop Cons il Year wise (137 005  0.8% 022 ool 0608 0552 047 0.5 8468
Moke! T-8 @ (18980 (i45) si2 0¥ kW MED R4 up uam
Sepwise 16Log Cons  Full Year 0764 03 (0108 (1] 0% Lom 03 @2 8%
Mode| T8 504 788 (14009 14515 175 8381 @0 (504
Sepwise MlogCoos  Full Year (618 0618  (0.067 L7 0174 DA™ 0By  Om 000 P30 56k
Mak! TS Rk} (6% @R &am 1460 s BBy (S  GN) Wi
Sepuie BlogCons Full Year (8390 05T @08 L7 03% 0l 08 0N OB NN HiE
Mode| TS (16.135) (460 (15 M4 b1 b (99 (4 (B0 (41 |
I 19LogCons  Full Year  (.A00) 052 o L7 0% IR 0N ON) OB @ M TE BeatFiMarg,
TS [6.671) GIm pag &2 4B 12E4 6% g8 589 Price Eqution
MlogCons  Full Your LM Qg 129 oy 0 0% W) @M 15,148
T-Sut 630 (3 s (13950 1669 m (e (sen
Sepwiie U Log Cons  Full Year (1.367) (0.07) 0,141 001 0482 .667 0,532 0418
Mode| TSt 0011 0.00§ 0.000 bow  ao o017 o0 (1] 3/
Segwise VlogCos  Full Your {1.464) ooy 0% .67 ol 0.56 05% 03
Mdel TSl (136.656) (74 838 {1141 1050 Wiy W 1650
Sicpwise BlogCons  Full Year (1.446) (0.076) 0580 {0.052) oonn  om 0,576 08 03
Maode| T8t {132 (16066 308 (5.146) (2189 10598 W4 B¥ 1620
Sepue MlogCors  Full Year 07 I 0.4 [RETN ] nig @Iy
Madel T8t B (1349 wI 04 S QL @M
Siepwise 35Log Cors  Full Year L4 (116 1164 {0,101 0264 0519 0139 0432
Mide! T-Sal 651 (148 248 (1) 16.541 1671 asmy 4
Sepwise WlogCors  Full Year 108 (0105 . o.ue oo 0w 0267 @IN) @21
Mode! T8t 595 (1B S48 (E711) 420 159 P L )
1/ The siepwisc misk! beging with variables it are ¢ iminuted from the cquathon through a signifisance test, Becuuse some of he obscrvation conain 220 vahes for these variabls, lhey are elimiruind in
the development of the log variables, The elimination of these obscrvations in the siewise, model reaults in ooeficicnts and statistios that differ from thode of an independent regression on those same
varishles, The indepentlent regretsion has been run o determine the coeMicleats and statistion hused on the argeat nussher of obecrvations available.
21 The SAS software docs ox provide a cormeted sum of squares tor s cormecied adfusted R-squared foe the a0 imterocpt equations.
3/ The Fautlstic s nx reporied for sepwise: function.
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COMPARATIVE ELASTICITY ANALYSES
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Boland, John J., Benedykt Dziegielewski, Duane D. Baumann, Eva M. Opitz.
Influence of Price and Rate Structures on Municipal and Industrial Water Use.
Carbondale, Illinois: Planning and Management Consultants, Inc. June 1984.
Report submitted to the U.S. Army Corps of Engineers, Institute for Water
Resources, Fort Belvoir, Virginia.

This report documents the results of a survey of municipal and industrial water price
elasticity studies. The results and methods of more than 50 studies are reviewed. The
report was prepared in 1984 and contains reviews of only those studies published before,
or during, 1984.

Findings include a statement that the studies surveyed indicate that there are grounds for
making general statements concerning price elasticities for general customer
classifications, within certain parameters such as season and changes in explanatory
variables. It is noted that most of the studies reviewed exhibited at least some statistical
deficiencies. These deficiencies originate in sample selection, model specification, choice
of explanatory variables, choice of price variable(s), and level of aggregation.

The authors also discuss differences between long-run and short-run elasticity. It takes
time to alter the water-using stock of appliances and in landscaping. Short-run responses
may involve changes in usage patterns related to appliances or irrigation. Hence, long-
run elasticity would tend to be more elastic than short-run. They also note that attempts
to observe short-run elasticities by means of time-series analysis over periods of less
than one year may be confounded by problems with a potential time lag between a price
change and an adjustment in use based on that change.

Billing cycles introduce lags in the date that a change in rates is announced, and the first
bill that customers receive based on the higher rates. In addition, some people will make
short-run behavioral changes when they hear about the increase, while others will make
changes after they get their first bill at the higher rates. Yet further, the responses will
probably have an oscillating appearance as people respond, over-respond, under-respond,
and finally reach what they consider an appropriate response to the change in price.
Therefore, elasticity estimation techniques sometimes yield distorted results.

Another important point made by the authors is that most of the models reviewed omit
many relevant variables. When omitted variables are correlated with water use and
collinear with price, bias in the price coefficient is likely to result. They state that in
many plausible cases, the direction of the bias is upward, resulting in an elasticity
estimate that is more elastic than if the model were correctly specified.

Another point the authors believe should be considered is the relation of weather
variables to the potential introduction of heteroscedasticity. Regression theory requires
an assumption of homoscedasticity. Homoscedasticity occurs when the variance in the
dependent variable is unrelated to the values of the explanatory variables. The authors

E-2
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state that it is unlikely that this assumption is met when the explanatory variables
include weather terms. This is because some water uses are weather dependent, meaning
that the variance of water use almost certainly changes with the weather. Data
aggregated over time are, therefore, likely to violate the homoscedasticity assumption.
The longer the time and the greater the changes in weather, the greater the variance. It
is suggested that heteroscedasticity can be minimized (but not eliminated) by analyzing
seasonal, rather than annual water use.

The following ranges of price elasticity for various end uses were noted.

Residential Winter (Nonseasonal) Water Use

Of the available studies of residential winter water use, only one (Howe 1982) appears
to be substantially free of statistical deficiency. The results of other studies, after
consideration of probable errors or deficiencies, are consistent with the Howe result.

MOST LIKELY ELASTICITY RANGE (LONG RUN) 0.0 to -0.10
(SHORT RUN) NA

Residential Summer Water Use

Available studies support the Howe and Linaweaver (1967) finding of significant
differences in price response east and west of the 100th meridian, with respect to
summer water use. One substantially reliable estimate of summer season elasticity is
available for the eastern U.S. (Howe 1982). Other studies, after consideration of
probable statistical deficiencies, are consistent with this result. No estimates are available
for western U.S. summer season elasticities.

MOST LIKELY ELASTICITY RANGE (LONG RUN)
Eastern U.S. -0.50 to -0.60
Western U.S. NA

MOST LIKELY ELASTICITY RANGE (SHORT RUN)
Eastern U.S. NA
Western U.S. NA

Residential Seasonal (Sprinkling) Water Use

As in the case of summer season use, a significant difference is expected between
estimates for the western and eastern U.S. All available studies contain at least some
deficiencies. It is believed that most resulting estimates are too high.
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REPORTED ELASTICITY RANGE (LONG RUN)
Eastern U.S. -1.30 to -1.60
Western U.S. -0.70 to -0.90

REPORTED ELASTICITY RANGE (SHORT RUN)
Eastern U.S. NA
Western U.S. NA

Residential Average Water Use

The elasticity of average annual residential use approximately reflects an average of the
winter and summer price responses (or, seasonal and non-seasonal responses). Since
summer season responses vary spatially, and the importance of the summer season varies
with climate, results for average water use are not expected to be as reliable as those for
narrower definitions of water use.

Most studies in the literature address residential average water use. Only a few of these
are substantially free of error from one source or another, however. The studies which
contain statistical deficiencies are consistent, after consideration of the probable direction
and magnitude of resulting errors, with the unbiased studies.

MOST LIKELY ELASTICITY RANGE (LONG RUN) -0.20 to -0.40
(SHORT RUN) 0.0 to -0.30

Industrial Water Use

Very little attention has been given to the price response of industrial customers of
municipal water systems. Available studies suffer from deficiencies of various types, but
do show significant differences among the various categories of industrial users. Studies
of aggregate industrial use show, as expected, considerable variation from place to place
as the mix of industrial use changes. In general, industrial water use is more elastic than
residential use.

REPORTED ELASTICITY RANGE (LONG RUN)
Individual categories -0.30 to -6.71
Aggregate industrial -0.50 to -0.80

REPORTED ELASTICITY RANGE (SHORT RUN)
Individual categories NA
Aggregate industrial NA



Printed from Records Department
DESTROY AFTER USE

Commercial Water Use

The literature contains a single study (Lynne, et al. 1978) of the price response of
commercial water users, based on cross-sectional data from Miami, Florida. That study
contains statistical deficiencies of various kinds, but does show significantly different
elasticities for various categories of commercial use. This suggests that aggregate
commercial/institutional studies, were they available, would show considerable variation
in price response from place to place.

REPORTED ELASTICITY RANGE (LONG RUN)
Individual categories -0.20 to -1.40
Aggregate commercial NA

REPORTED ELASTICITY RANGE (SHORT RUN)
Individual categories NA
Aggregate commercial NA
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CH,M Hill, Water Price Elasticity Study. Report prepared for the State of Utah,
Division of Water Resources. April 1991.

The objective of this study was to determine the price elasticity of demand for water in
municipalities in Utah. It was intended that by specifying the determinants of water
demand, the Utah Division of Water Resources (DWRe) could use the demand equations
that would be developed to evaluate potential water development projects. It was also
intended that the demand equations would be applicable to different sizes and types of
communities so that potential projects in different areas of Utah could be compared
accurately and evaluated relative to conservation programs.

Agency-level data was used for this study. One significant problem that such an
approach presents is that only a relatively small number of data observation points can
be collected. Four Utah water agencies were considered to have adequate data for
regression analysis. An attempt was made to develop elasticity estimates by agency. The
results generated by agency were not reasonable, however, due to a lack of individual
data points (the typical number for an individual agency was 8 to 12 observations).

In an attempt to circumvent this problem, the authors combined useful data from all four
Utah agencies. They also developed demand equations using data from two water
agencies in Colorado, and then combined the data from both Utah and Colorado water
agencies. The following results were obtained.

Best Model for Utah

Total Winter Water Consumption = 2.222 - (0.574*Real Price + 1.055*%Total Accounts
All coefficients were significant at the 10% level.
Adjusted R* was 0.96.

The price coefficient has the correct sign. Since the model is in log-log format the
coefficient can be interpreted as the estimate of price elasticity. This implies that for
every one percent increase in price there would be a 0.57 percent decrease in water
consumption. The authors state that this is near the upper end of the range reported in
the literature, but within the reported range. This is, however, only for winter months.
No other specifications for Utah provided reasonable t-values.

Best Models for Colorado

Total Winter Consumption = 4.401 - 0.385*Real Price
Adjusted R* was .87
Both coefficients significant at 1% level.

E-6
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Total Summer Consumption = 2.814 + 1.192*Total Accounts - 0.277*Real Price +
.112*Average Low Temperature during each month

Adjusted R* was .997

All coefficients significant at 1% level.

The two equations imply winter elasticity of -.385 and summer elasticity of -.277.
Intuitively, one would expect the summer elasticity to be higher.

Best Models for Combined Utah and Colorado Data

The authors attempted to specify models that used weather variables as independent
variables for the summer months, but did not do so for the winter months. They could
not estimate satisfactory equations for either season using the weather variables in that
fashion.

The authors then combined the summer and winter seasons’ information and introduced
a season dummy (summer=1) and a state dummy (Utah=1). After analyzing data, it was
determined that the industrial consumption information was "suspect" because of
differences between the states in the industrial users of water. Therefore, the authors
specified models without industrial consumption.

Non-Industrial Annual Consumption Per Account = 4.403 - 0.344*Real Price +
0.816*Season - 1.531*State

Adjusted R* was .849

All coefficients significant at 1% level.

Total Annual Consumption Per Account = 4.466 - 0.495%Real Price + 0.693*Season -
1.640*State

Adjusted R* was .867

All coefficients significant at 1% level.

The results of the two models would indicate that the elasticity of consumption is higher
when industrial consumption is added into the equation than when it is left out. This is
counter-intuitive. This led the authors to believe the non-industrial consumption model
was more reliable. The authors indicated both elasticity estimates were in the range
found in the literature, but that the non-industrial estimate was near the upper end of the
range. Even though it was not stated, the elasticity found in the model with industrial
consumption must, therefore, be at or above the upper end of the reasonable range.

Caveats

While this study is reasonably successful in finding a statistically significant correlation
between price and demand, the plausibility of the "best" relationship is suspect due to

E-7




Printed from Records Department
DESTROY AFTER USE

four primary factors. First, the demand equation excludes several factors which are
certain to affect demand, including relevant climatological, economic, and demographic
characteristics. Also, the equation combines all municipal demand into a single equation,
which implicitly assumes that residential, commercial and industrial demand is affected
by the same variables. Finally, the equation combines data from entirely different
geographic areas and assumes that they are similar.

In a water price elasticity study, the more disaggregated the customer base (while
maintaining an adequate number of observations), the greater the explanatory power of
the price variable. Price response can be expected to vary widely from one customer
class to another. For a residential customer, there is no substitute for water, whereas
industrial customers may have viable alternatives to the use of water in their industrial
processes. Also, the water consumption patterns of individual classes can be such that
they mask the patterns of other classes, making the identification of coefficients difficult
to achieve. For example, commercial employment would likely be meaningful in a
commercial customer-only demand equation, but if commercial customer water
consumption is a small fraction of total water consumption, it may be less meaningful
in a total consumption model.

The independent variables will vary depending on the type of customer. For example,
demand by single-family residential customers will be more influenced by lot size,
season, persons per household and price, while commercial and industrial demand is
more likely to be determined by the business cycle (employment), type of business (SIC
code), season (to a lesser extent), and price. This study considered only a limited
number of variables in the final equations. These included price, binary variables for
season and state (Utah or Colorado), and number of accounts.

These simplifications decrease the confidence with which a forecast equation can be
used. If all water demand within a community is forecast without recognizing the
differences between end uses, and if a limited number of variables are considered, then
several important properties of the "estimators" are hidden or masked.
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Dziegielewski, Benedykt and Eva M. Opitz. Municipal and Industrial Water Use In
The Metropolitan Water District Service Area: Interim Report No. 4. Carbondale,
Illinois: Planning and Management Consultants, Ltd., June 1991. Prepared for the
Metropolitan Water District.

This report documents the development of a disaggregate water demand forecast for the
service area of the Metropolitan Water District of Southern California. Disaggregate, in
this instance, refers to spatial disaggregation which allows the analyst to account for
different growth trends and pricing policies. The data are still analyzed at the agency
level, however, not at the customer level. The demand forecasts include the most recent
information and assumptions for estimating the effects of water conservation, including
conservation achieved through pricing systems. The MWD-MAIN model was used for
the demand analyses.

The study included a listing of reported elasticities that expanded on those noted in the
Boland, et al. (1984) report. After reviewing the empirical studies in the literature, the
authors suggest that the most likely range of price elasticity for single-family residential
use are -0.10 to -0.30 for winter use and -0.20 to -0.50 for summer use.

One of the more recent studies examined was a 1990 study by Boland, et al. using a
random sample of 500 single-family residences in Southern California. The results of
the Boland, et al. (1990) study indicate that elasticity with respect to marginal price
alone was measured in the range of -0.004 to -0.015 for winter water use (November
to April) and -0.132 to -0.175 for summer use (April to October). The elasticity with
respect to changes in nonmarginal charges (such as service charge) was measured in the
range of -0.027 to -0.182 for summer use. These estimates suggest that the overall
elasticity of "across-the-board" changes in water rates (which can be viewed as an
approximate response to changes in average price) range from -0.03 to -0.16 in winter
and -0.29 to -0.36 in summer.

Using the MWD-MAIN model, and an average price variable, the following price
elasticity estimates were derived for single-family residential water use. Summer and
winter estimates were developed, along with upper and lower limit confidence intervals
for the estimates using a 90 percent confidence level. In both instances, the price
coefficient was statistically significant at the 5 percent level.

Winter Single-Family Residential Use

Estimate -0.236
Lower Limit -0.443
Upper Limit -0.029
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Summer Single-Family Residential Use

Estimate -0.356
Lower Limit -0.492
Upper Limit -0.220

An analysis of non-residential use was also performed. The price elasticity for non-
residential use was estimated as -0.276. This analysis used marginal price rather than
average price. The price coefficient was statistically significant at the 17 percent level.

An interesting aspect of this study is the authors’ recognition, and treatment, of the
interaction of price effects and other conservation effects on water use. Citing studies
by Moncur (1987) and Berk, et al. (1981), they suggest that the interaction between
price and non-price conservation measures are likely to be somewhere between
independent and synergistic, rather than being competitive. The authors note that, in a
synergistic relationship, when the effects of non-price conservation programs are not
measured, then the price elasticity estimate is likely to capture the combined effect of
price changes and these other programs.

The authors attempted to measure non-price conservation effects for a number of
Southern California communities. Their findings, and the findings of Berk, et al. (1981)
and Moncur (1987, 1989), led them to determine that the actual price elasticities are
approximately 50 percent of the values reported by the model. The authors refer to the
elasticity estimated by the model as the "estimated parameter”, and the conservation
program-adjusted elasticity as the "conservation parameter”.

The fractional reduction in the use of water from one time period, t-1, to another time
period, t, resulting from price changes is calculated by the following formula:

R1= I- (Pl/Pl—l)c
where

! = Fraction reduction in water use in year ¢

= Average retail price in year ¢ (in constant dollars)
= Average retail price in year 7-/ (in constant dollars)
= Price elasticity for user sector and dimension

*c T Xm

Caveats

This study is quite comprehensive and raises the important issues of developing a range
of potential elasticities and potential upward bias of elasticity estimates that can be a
result of interactions with other conservation effects.
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One caveat is the use of agency-level data, as opposed to customer-level data. As noted
in other reviews, this level of aggregation can reduce the explanatory power of variables
(particularly demographic and economic variables). It is also uncertain how weather data
was incorporated into the study.

The residential elasticity estimates for winter may be similar to what we might expect
in Utah, if outdoor water use in Southern California is quite limited. We would expect
that summer estimates in Southern California, however, could be significantly higher due
to increased awareness of water shortage and higher overall prices.

The non-residential elasticity estimate should be used very carefully. This estimate is a
composite of commercial, industrial, and agricultural uses. This level of aggregation, and
the potential differences in industry mix between Utah and Southern California, will
probably only allow us to examine the reported elasticity as a spurious aside to the
CUWCD case study.

Care must also be taken in applying the concept of adjusting for upward bias in
elasticity estimates. A 50 percent adjustment may be reasonable if no allowances are
made for other forms of conservation. If conservation effects are taken into account in
a regression equation through the use of conservation-related variables, such a large
adjustment would not be warranted. It is also possible that a 50 percent adjustment
would be too large for an area with fewer conservation programs than Southern
California.
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Erickson, Christopher R., The Effect of Dual Systems on Price Elasticity of
Residential Water Demand, Utah State University: Logan, Utah, 1991. Unpublished
Masters Thesis.

The objective of this study was to develop price elasticities of demand for culinary
residential water in the Weber and Davis county areas of Utah. A key consideration of
the study was to describe how these elasticities may differ between cities with and
without secondary water systems. Both winter and summer seasons were examined.
Examination of the price variable was more extensive in this study than has been seen
in most of the previous studies. Average price, marginal price, and the Nordin bill
difference variable were all examined. Only average and marginal price variables were
actually tested, however. Household data, averaged over service entities, was used for
this study.

Demand equations were estimated for four different demand sectors: Areas with a dual
water system, winter season; areas with a dual water system, summer season; areas
without a dual water system, winter season, and; areas without a dual water system,
summer season.

Four different refinements of water use data were tested in an attempt to increase the
quality of the data. Raw data is data that was used as collected. Adjusted data is data
that omitted outliers exceeding three standard deviations from the mean water use.
Weighted adjusted data is data where the regression residuals are weighted by the
inverse of the variance of the adjusted water use data. Weighted adjusted above marginal
price data is the weighted adjusted data, except that only those users who were subject
to the marginal price were considered.

Examination of the winter water use equations reveals no correlation between price and
the actual water use during the winter season for both dual and non dual areas. These
results indicate no measurable price elasticity during the winter season. Two reasons for
this are hypothesized. One possible explanation is that customers only use water indoors
in the winter months, and the amount of use is seldom above that base amount available
with the fixed monthly service fee which is invariant with use level. Another reason for
no change in winter water use with respect to price is that no monthly use reading is
taken. This information is important to note because the same situation exists for the
agencies that are being used for the CUWCD case study.

Regression results for dual areas in the summer season indicate that there is no
correlation between price and water use in the summer months. It is suggested that much
of the same argument used for the lack of a correlation in the winter months could also
apply for the dual areas during the summer. It appears, in these areas, that outdoor water
use is entirely supported by the secondary water system and there is no outdoor watering
demand placed on the culinary system in the dual areas.
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Of the four primary demand sectors, a priori reasoning would suggest that the
relationship between marginal price and water use in the summer months in areas
without dual water systems would be most prominent. The research supports this theory.
The following results were obtained for this demand sector using different levels of data
refinement and different functional forms.

Linear Form
Raw Data

Avg. Monthly Consumption = -0.164 + 0.0005*Assessed Value + 39.778*Lot Size
Adjusted R* was 0.4733
Coefficients are significant at the 10% level.

Adjusted Data

Avg. Monthly Consumption = 22.821 - 19.969*Marginal Price + 0.00062*Assessed
Value

Adjusted R* was 0.5339
Coefficients are significant at the 10% level.

Adjusted Weighted Data

Avg. Monthly Consumption = 17.340 - 20.467*Marginal Price + 0.00073*Assessed
Value

Adjusted R* was 0.7034
Coefficients are significant at the 5% level.

Double-Log Form

Raw Data

Avg. Monthly Consumption = -5.3579 + (.8293*Assessed Value
Adjusted R* was 0.4522
Coefficient is significant at the 5% level.

Adjusted Data
Avg. Monthly Consumption =-6.011 - 0.4868*Marginal Price + 0.8807*Assessed Value
Adjusted R* was (.5681

Coefficients are significant at the 10% level.

Adjusted Weighted Data
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Avg. Monthly Consumption =-8.122 - (.5471*Marginal Price + 1.0740*Assessed Value
Adjusted R* was (.7334
Coefficients are significant at the 10% level.

Adjusted Weighted Data (In Marginal Price Block)

Avg. Monthly Consumption = -8.789 - 0.5930*Marginal Price + 1.140*Assessed Value
Adjusted R* was 0.7688
Coefficients are significant at the 5% level.

Log-Linear Form

Raw Data

Avg. Monthly Consumption = 2.274 + 0.000018*Assessed Value + 1.363*Lot Size
Adjusted R* was 0.4876
Coefficients are significant at the 10% level.

Adjusted Data

Avg. Monthly Consumption = 2.963 - 0.6656*¥Marginal Price + 0.000025*Assessed
Value

Adjusted R* was 0.54907

Coefficients are significant at the 10% level.

Adjusted Weighted Data

Avg. Monthly Consumption = 2.733 - 0.7414*Marginal Price + 0.000031*Assessed
Value

Adjusted R* was 0.7212

Coefficients are significant at the 10% level.

Adjusted Weighted Data (In Marginal Price Block)

Avg. Monthly Consumption = 2.755 - 0.8038*Marginal Price + 0.000033*Assessed
Value

Adjusted R* was (.7498

Coefficients are significant at the 10% level.

These findings are significant because they suggest that the price of water is an
important factor in determining the level of consumption - but only for metered outdoor
use. The lack of a correlation between water price and consumption during the winter,
and in the presence of a dual water system, is not surprising. Economic theory would
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tell us that consumers will not adjust their water use when the bill is constant, regardless
of the level of consumption.

Another important finding of this study is the improvement in the model that is seen
when only observations that are subject to the marginal price are used. This supports the
theory that consumers who are subject to the marginal price are most likely to respond
to price changes.

Caveats

This study appears to be well-conceived and thoughtfully prepared. It is extremely useful
in suggesting direction for further research and for similar research in other geographic
areas. The largest caveats are the use of averaged data and the exclusion of some
potential key variables.

The averaging of data across entire service areas reduces the explanatory power of the
tested variables. Equations that are developed from this level of data aggregation are not
as likely to pick up variations in the data that identify correlations between variables.
Other studies that have used household-level data have found persons per household and
lot size to be highly significant when explaining water use. Assessed value has also been
considered relevant as a proxy for household income. These variables were not
significant in this study.

This level of aggregation also allows for a much smaller number of observations from
which to build demand functions. The equations that were derived in this study were
developed using between 12 and 18 observations. Individual household data will allow
a researcher to build equations from thousands of observations. This would be expected
to substantially increase the statistical significance of the functions and the individual
variables.

Finally, climatological variables were not considered in this study. The assumption was
made that the small geographic size of the study area would allow the researchers to
consider the observations homogeneous with respect to climatological conditions. This
might be a reasonable assumption if all of the water agencies involved in the study read
meters on the same days. Precipitation and temperature can vary greatly for meter
reading periods, causing a great deal of variation in the amount of water consumed by
customers for two separate reading periods that are viewed as the same monthly
observation period. The effect of climatological variables on water consumption is
intuitive and should be considered. It is suggested that daily climatological data be used
by aggregating it to individual meter reading periods.
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Gardner, B.D., and S.H. Schick. "Factors Affecting Consumption of Urban
Household Water in Northern Utah," Agricultural Experiment Station Bulletin No.
449 (1964). Utah State University: Logan, Utah.

The objective of this study was to evaluate the effects of various factors on the
consumption of household water. An explanation was offered for the variation in water
consumption of average households among 43 water systems in northern Utah in 1962.
The study area included six northern Utah counties: Box Elder, Cache, Davis, Salt Lake,
Utah, and Weber.

Agency-level data was used for this study. Consumption data was provided in the form
of aggregate municipal water sales. The authors note, however, that 90 percent of
industrial water was self-supplied, and that almost all of the communities have separate
commercial districts. This leads them to assume that their consumption estimates
approximate household water use with a slight upward bias. To dampen the effect of
upward bias of communities with apartment complexes that are metered at one
connection, the dependent variable was measured as per capita consumption.

Regression analysis was used to estimate both a linear and a double-log demand
equation.

Linear Model

Per Capita Daily Consumption = 878.93 - 1042.65*Weighted Average Price -
0.1852*Median Per Capita Income in 1960 + 0.033*Median Per Capita Home Value in
1960 + 0.0357*Lot Area Per Capita + 849.03*Percent of Homes with Complete
Plumbing + 301.58*Average Monthly Precipitation From May Through October +
2.23*Average Maximum Daily Temperature From May Through October

Plumbing, price, and lot size were significant at the 5% level.

Adjusted R?* was 0.55

Price and lot size were determined to be important predictors. The plumbing variable
was observed to be collinear with lot size. Another linear equation was developed using
only price and lot size.

Per Capita Daily Consumption = 302.29 - 1182.49%Weighted Average Price +
0.0229*Lot Area Per Capita

Both coefficients were significant at the 1% level.
Adjusted R* was 0.51

Double-Log Model

A logarithmic model was estimated to account for potential nonlinearity of the variables.
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Per Capita Daily Consumption = 5.9504 - 0.7662*Weighted Average Price + 0.1506*Lot
Area Per Capita

Both coefficients were significant at the 1% level.

Adjusted R* was 0.83

From this equation, price elasticity is estimated at -0.77.
Conclusions
The authors were able to draw the following conclusions from this study.

> Average consumers in communities with high prices purchase less water
than those in communities with low prices.

» Conservation of water may be implemented more effectively outside the
house in irrigation requirements than within the house.

> People apparently do react to high prices for water in establishing
patterns of consumption, allowing price to be used as a public policy tool
for altering water consumption.

> Lot size is also amenable to use as a public policy tool for altering water
consumption through such actions as zoning regulations and property
taxes.

Caveats

This study appears to be a seminal piece of work, particularly for this geographic region.
The study has a strong theoretical base, and appears to have been ahead of its time in
the consideration of explanatory factors and policy application. Even so, it will be
difficult to directly relate the findings of this study with the CUWCD case study because
of differences in study area, time period, data application, and use sector.

The elasticity estimate of -0.77 appears to be on the high end of estimates for aggregate
municipal or residential use. Since the best model uses only two explanatory variables,
it is possible that the price variable is picking up other effects, such as income or
weather, as well as price effects on consumption.

One assumption that was made in the study was that the entire study area was
considered to be relatively homogeneous with respect to demographics and industrial
mix. It is unlikely that this assumption could be made today. The study area also
includes many communities that are substantially north of the CUWCD service area.
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The age of the study itself warrants some discussion. First, the potential changes in the
study area would suggest that consumption patterns and price response could be
significantly different in 1993 than they were in 1962.

Also, a large number of the water agencies in the study area (26 out of 43) employed
a decreasing block rate structure. While many of the agencies in this study are not in
the CUWCD service area (and, therefore, rate schedule information has not been
examined by CUWCD), it is unlikely that such a large percentage of these agencies
employ a decreasing block rate structure today. This is important to note because
marginal price was, appropriately, not used as a variable in this study. The incidence of
decreasing block rate structures can greatly distort the use of marginal price in
explaining water consumption.

Advances in data collection and manipulation since the time of this study also allow for
the use of more disaggregate data and more observations, including the use of
household-level data. Averaged data was used for income, lot size, plumbing, and
weather variables. The caveats of using agency-level data and averaged data have been
discussed in previous reviews.

The authors note that variation is measured among communities, not within them. This
is expected in a true cross-sectional study, but will not reflect the same conditions that
will be present in the CUWCD case study, which will use pooled data. Another
difference in the two studies is the customer base that is measured. The CUWCD study
examined only single-family residential customers. This study received aggregate data
that includes some commercial, industrial, and multi-family residential customers. The
authors appear to have done a good job of accounting for many these factors by
measuring use on a per capita basis, and by noting the large percentage of industrial
water users who are self-supplied.
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Hansen, Roger D., and Rangesan Narayanan. "A Monthly Time Series Model of
Municipal Water Demand," Water Resources Bulletin Vol 17, No. 4 (1981): 578-85.

The purpose of this study was to develop a multivariate time-series model to examine
monthly variations in municipal water demand. Aggregate monthly data from Salt Lake
City for the years 1961-1977 were used. The model that was developed as a result of
this study displayed extremely strong statistical and theoretical results. In an ex post
forecast, the model was found to accurately predict monthly variations in municipal
water demand.

The authors note the importance of developing a monthly time-series model. The time-
series model that was developed does not assume homogeneity in spatial, climatological,
and socioeconomic characteristics - as do many cross-sectional studies that have been
performed. The use of monthly data was also considered important because monthly
demand patterns are used more often in water resource planning and design than annual
demand. Peak monthly demand is noted as being much more useful in planning
considerations for reservoir sizing and the securing of water rights.

With respect to price, the authors note that this model can be a very useful tool in
evaluating management options. The use of constant price as an explanatory variable
allows the effect of a price increase, as well as the effect of a relative decline in the
price of water due to inflation, on water use to be estimated.

Another point that was noted by the authors was the effect of voluntary restrictions on
outdoor water use in Salt Lake City in 1977. Citing Hughes, et al. (1978), it was noted
that drastically reducing water demands did not, as a rule, affect the quality of lawns
and gardens. They suggest that since there was no significant deterioration in landscape,
outdoor use in the Salt Lake City service area must not be totally efficient. Further, they
state that it appears that reductions could be made in summer demands through
improved management practices.

Best Model

A number of models were developed using ordinary least squares regression. Each
model was evaluated using a t-test for significance, a Durbin-Watson test for serial
correlation, and a sign-reversal test for twelfth-order autocorrelation. The following
double-log equation was chosen as the equation of best fit.

Gallons per Connection per Day = -2.62 - 0.06*Total Rainfall During Growing Season
+ 1.56*Average Temperature During Growing Season - 0.47*Average Price in Dollars
per 100 Cubic Feet + 0.67*Percentage of Daylight Hours During Growing Season +
7.26%Non-Growing Season Dummy

All coefficients were significant at the 1% level.

Adjusted R? was 0.97
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Using this model, price elasticity of demand is estimated as -0.47. This estimate appears
to fall within the expected range for aggregate municipal demand.

Caveats

This study may be the most relevant of all of the studies to be reviewed. The study area
is very similar to the study area that is examined in the CUWCD case study. The
theoretical basis and the statistical relevance of the resultant model are outstanding.

Many of the caveats that should be noted when considering the application of this study
have been noted earlier. At this point, therefore, the caveats will only be listed, not
discussed. If a discussion of the caveat listed is needed, a quick scanning of previous
reviews should provide the necessary comments.

Agency-level data is used.

Aggregate municipal demand is examined.

Demographic and economic variables were not examined.
Climatological data does not match up with meter-reading period.
Marginal price was not examined.

Sewer prices were not examined.

Use of a seasonal dummy instead of separate winter and summer models.
Use of time-series data, as opposed to pooled data.

Time period of analysis is 1961-1977, as opposed to 1991-1993.
Variation examined is within agency only, not between.

Yy ¥ ¥ v ¥ v v v v V¥%
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APPENDIX F
AD VALOREM TAX ANALYSIS
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Table F.1

Analysis of Per Unit Rate Impact Resulting From Phase Out of Ad Valorem Taxes

Estimated Retail Price Elasticity of Demand = 45
Expected Ad Valorem Tax Collections by Agency

2009 2010 2011 2012 2013 20014 015 2016 2007 2018
CUWCD $26,251,000 $27.342,000 $28,487,000 $29.680,000 $30,919,000 $32,205,000 $33,539,000 $34,926,000 §36,371,000 $37.880,000
SLCWCD $4490517 84,600,780 §4,717,849  $4.835796  $4,956,691 5,080,608 $5207,623 $5.337814  $5,471,.259  $5,608,040
MWDSLC $3544315 93,586,758 §3,630,155 3,674,532 $3,719018 §3.766,342 $3813833 $3s62.421 $3.912,13 $3.963,014

Lost Revenue as a Result of no Ad Valorem Taxes by Agency
2009 2010 il 01 2013 04 215 216 017 2018

5-Year Phase Out
CUWCD §5,250,200 $10,936,800 $17,092,200 $23,744000 $30,919,000 $32,05,000 $33,539,000 $34,926,000 §36,371,000 $37,880,000
SLCWCD $898,103  SI.841,112 $2.830.710 $3.868,637 $4.956,691 §5,080.608 §5,207623 $5337814 §5471,259 §5,608,040
MWDSLC S08863 $1434703 2178003 $2.939.626 3719918 $3,766342 $3813.833 $3 862421 $912137 9968014
10-Year Phase Out
CUWCD $2.625,100 §5,468,400 $8,546,100 $11.872,000 $15459,500 $19,323,000 $23477300 $27,940.800 §32,733,900 $37,880,000
SLCWCD $40052  $920,55 $1.415355 $1934318 $2478345 3048365 $3.645336 84270251 4924133 §5,608,040
MWDSLC $54432  S717352 51,089,047 $1.469.813 §1.859.959 §2259.805 82,669,683 §3,080937 §3520923 §3,963,014
Expected CUWCD Water Sales (AF)

2009 2010 211 2012 2013 2014 W15 2016 2017 2018
Agriculturs] 133,320 133320 133320 133320 133320 133320 133320 133320 133320 13330
Mé&l 104,089 104089 104,089 104089 104080 (04,080 104,080 104089 104089 104,080

Rate Impact to CUWCD M&I Customers (§/AF)
0 W W@ W@ WM W W6 A0 W
5-Year Phase Out §30.44 $105.07 $164.21 $228.11 $297.04 0940 221 $335.54 §349.42 $363.92
10-Year Phase Out 5.2 $52.54 §82.10 $114.06 $148.52 $185.64 $225.35 $268 43 §314.48 §363.92

Expected CUP Water Purchases of Selected M&] Petitioners (AF)
2009 2000 21 00 2013 014 015 216 07 018
SLCWCD 000 50000 50000 5000 000 5000 5000 000 000 50,000
MWDSLC 0000 2000 000 200 2000 2000 2000 2000 00 2000
Orem 7500 750 7% 750 750 750 TS0 7800 750 750
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Table F.1
Analysis of Per Unit Rate Impact Resulting From Phase Out of Ad Valorem Taxes
Incresse in Purchasad Water Costs to CUP Petitioners as a Result of CUWCD Inerease (Dollars)
2009 2010 01 pu |V 00 014 2015 2016 2017 218
5-Year Phase Out
SLCWCD $252197 $5,253,81 $8,210378 §11,405,624 $14.852,194 §15,469.934 §16,110,732 $16,776,989 $17,471,106 $18,195967
MWDSLC §1.008,791 $2,101,432 $3,284,151 $4,562,250 §5.940.878  $6,187.974 $6,444293 §6,710,796 $6,988,443 §7,278,387
10-Year Phase Out
SLCWCD $1,260988  §2,626,791 §4,105,189 95,702,812 §7.426,007 $9,281,961 S$11277.513 §13,421,591 $15,723,996 $18,195,967
MWDSLC $504,395  $1,050,716 $1642,076 $2,281,125 82970439 $3 72784 $4.511,005 §5,368,636 96,289,598 §7278,387
Expected Annual Water Sales of Wholesaling Petitioners (AF)
2009 2010 011 201 2083 2014 2015 2016 2017 08
SLCWCD 12,632 115600 120400 125399 130606 136029 139600 144300 149,158 154180
MWDSLC 59,861 60,259 60,657 61,087 61,459 61,861 62,264 62,668 63,013 63479
Total Increase in Revenue Requirements to Wholesling Petitioners
2009 210 211 2012 013 2014 215 2016 w17 2018
5-Year Phase Out
SLCWCD $3,420,080 §7,004,693 §11,041,087 §15274261 $19,808,884 $20,550,542 $21,318,355 $22,114,803 $22,942,365 $23,804,007
MWDSLC SI717,654 83536136 $5.462,244 §7,501.875 99,660,796 $9.954.316 $10,258,126 $10,573,217 $10,900,580 $11,241,401
10-Year Phase Out
SLCWCD SL710040 $3547347 §5,520544  §7,637,130 §9.904 442 $12330325 §14.922,849 $17.691842 $20,648.129 $§23,804,007
MWDSLC §858,827 1768068 S$2.731,122 §3,750,938 §4830398 5972589 7,180,688 $8.458,573 $9.810,522 $11,241.401
Rate Impact to Wholesale Customers of Petitioners ($/AF)
2009 010 w1 2002 21 2014 2015 2016 017 2018
5-Year Phase Out
SLCWCD $30.36 $61.37 9170 S12180 15167 15107 S1S271 §15326  S153l 5154.39!
MWDSLC $28.60 §58.68 §90.05  SI287  SIS709 $16091  S16475  SI682  SIm SIT7.09
10-Year Phase Out
SLCWCD [ $15.18 $30.69 $45.85 $60.20 1583 9064 $10690  SI260  SI843  $I439
MWDSLC [ $1435 $29.34 $45.03 §61.43 $78.60 $96.55  $11533  $13497 SIS SITIO9
Rate Impact to Retail Customers of Petitioners ($/1,000 gal)
2009 2010 0l 2012 20 04 215 2016 017 2018
5-Year Phase Out
SLCWCD ' $0.19 $0.38 $0.56 $0.75 $0.93 $0.9 $0.94 $0.94 $0.94 $0.95
Orem i $0.09 §0.18 §0.28 §0.38 $0.49 $0.50 $0.52 $0.53 $0.54 $0.56
10-Year Phase Out
SLCWCD SN %19 038 037 04T W06 06 07 088 $095

Orem $0.04 .09 $0.14 $0.19 024 $0.30 $0.36 0.4 $0.49 $0.56




Orem

Salt Lake City
Sandy

Kearns ID
GHID

5-Year Phase Out
Sandy
Salt Lake City
Kearns [D
GHID

10-Year Phase Out
Sandy
Salt Lake City
Kearns [D
GHID

Table F.1
 Analysis of Per Unit Rate Impact Resulfing From Phase Out of Ad Valorem Taxes
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Expected Annual Water Sales of Retail Agencies (AF)

2009 2010 pill o0 013 014 215 216 007 2018
26,849 1,140 2141 27,808 28,148 28493 28,800 29,156 29,516 29,881
106,861 108018 109453 10908 112382 1385 NS 18482 120863 125340
34,930 35,500 36,150 36,812 37,486 38,172 38,750 39,400 40,061 40,733
12,683 12,970 13,384 13811 14252 14,707 15,040 15,518 16,011 16,520
27,610 28,134 2719 20317 20926 30,549 31,060 31,708 13m0 33,045
Expected Annual Water Purchases from SLCWCD (AF)
000 210 01 pLIY: 013 014 2015 2016 017 2018
0 0 0 0 0 0 0 0 0 0
5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
12,000 12,000 12,00 12,000 12,000 12,000 12,000 12,00 12,000 12,000
Expected Annual Water Purchases from MWDSLC (AF)
2009 2010 01 012 20 014 2013 2016 017 2018
5975 6,118 6,300 6,438 6,681 6,880 7,029 1211 138 7.5%
95,128 95,582 95,400 95212 95,019 94,820 94,671 94,489 94302 94,110
Rate Impact to Retail Customers of Selected Non-Petitioner Agencies ($/1,000 gal)
2009 2010 0l 00 200 04 2013 16 17 218
$0.03 $0.06 $0.10 0.3 $0.17 $0.18 $0.18 $0.19 $020 020
$0.16 §0.32 §0.48 §0.65 0.8 $0.82 $0.83 §0.83 0.8 0.8
$0.07 §0.15 021 02 §0.33 $0.32 $031 §0.30 §0.29 §0.29
%008 $0.16 $0.24 031 $0.37 $0.36 $0.36 $0.36 $0.35 $0.34
$0.02 $0.03 $0.05 $0.07 $0.09 $0.11 §0.13 $0.15 $0.18 §0.20
$0.08 $0.16 $0.24 0.3 $0.41 §0.49 $0.58 $0.66 $0.74 0.8
$0.04 $0.07 $0.11 §0.14 $0.16 $0.19 022 §0.24 8021 9029
$0.04 $0.08 $0.12 $0.15 $0.19 0.2 $0.25 $0.28 $031 §0.34
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CENTRAL UTAH PROJECT
BOHNEVILLE UNET
COLORADO RIVER STORAGE PROJECT
COOPERATIVE AGREEMENT
BETWEEN
THE UNITED STATES OF* AMERICA AND
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CENTRAL UTAH PROJECT
BONNEVILLE UNIT
COLORADO RIVER STORAGE PROJECT

[V I s SV R — T

COQPERATIVE AGREEMENT
BETWEEN
THE UNTTED STATES OF AMERICA AND
THE CENTRAL UTAH WATER CONSERVANCY DISTRICT

— = = - -
[« TV RPN WIS I - |

THIS AGREEMENT, dated December 29, 1986 , between

[rssp—
0 -

THE UNITED STATES OF AMERICA, actiag through the Bureau of Reclamation,

-
o w

Department of the Interioc, hereinafter referred to as Reclamation, and

NN
N -

the CENTRAL UTAH WATER CONSERVANCY DISTRICT, hereinafter referred to as

NN
£,

the District, pursuant to Federal Reclamation Laws, particularly the

N
oW,

Acts of February 21, 1911, and December 5, 1924, sets out the following

NN
0o

stacemeats by way of explanation:

W
— O W

The Act of Coagress approved April Ll, 1956 (78 scat. 105),

W
W N

authorized the planning and iavestigations of the Central Utah Project

[
w b

(Initial Phase) as a participating project of the Colorado River Storage

w
~ o

Project. The Bonaeville Uait is a unit of the Central Utah Project

i

L
<O 0o

(Initial Phase). Reclamation has investigated and is coanstructing the

s~ &
— O

Bonneville Uait of the Central Utah Project, hereinafter referred to as

Lol
[Pt

the Project, for the storage, salvage, and distribution of water for

&F

municipal and industrial use, irrigatioa of water deficient areas, flood

e
~ On

control, salinity coatrol, power generation, enhancement of recreation

&~ B
<O o

opportunities, conservaction of fish and wildlife resources, drainage of

W
- O

project lands, and other purposes.

LA LA WA LN
w SN
—
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Reclamation and the District enterad 1into Repayment Contract
No. 14-06-400-4253, dacad December 28, 1965, as amended and supple-
mented, hareain referrad to as Repayment Conctract, that provides in
Articles 6, 1ll, and 12 raspectively, for, among other things, a
repayment obligation for costs allocated to irrigation and municipal and

industrial water use, and transfer of the operation aand maintenance of

projec:t works to the Districe.

The project is well under construction and iaitial use of some
facilities has commenced, and construction will be complete in approxi-
mately 1995. There will be a graat deal of operation and maintenance
work u;;essary to mainctain the coastructad facilities prior to the
completion of the Project. Thera will also be coansiderable operation
and maintenance and possibly minor replacement of the facilities
required prior to official transfer of the facilities to the District as
provided for in the Repayment Contract. The District is willing and

capable of accomplishing the work with assistance from Reclamation as

specified herein with Ffunding provided by Reclamation pursuant to

Articles 6 and 7 hereian.

This arrangement will be of significant benefit to Reclamation as
well as significant benefit to the District in assuring competent, long-

term management of the Project.

NOW THEREFORE, in consideration of the above it is mutually agreed

as follows:
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l. The rights and oblizations creatad hereby do not supersade or
amend the rights and oblizatioas under Repaymeant Contract No. 14-06-400-
4286 between Reclamacion and the Districc, daced December 28, 1965, as
amended and supplemented, or as said contract may be her2after supple-

meated or amended.
TERM OF THE AGREEMEMNT

2. This agreemeat shall become effective upon date of its execu-
tion and shall remain in effact until responsibility for operation and
maintenance of all features of the Project have been officially trans-
ferred to the District or ;ncil this agreement is terminated as providad

in Article 13 herain.
RECLAMATION'S RESPONSIBILITY

3. (a) Contingent upon appropriatioan from Congrass, Reclamation
will make funds available to the District as provided im Articles 6 and
7 herein, to cover costs of the operation and maiatenance of project

features as outlined in each master work schedule described in Article 5

herein.

(b) Reclamation will assist in the development and raview of
the master and quarterly work schedules to assure that the work to be
accomplished is coasistent with programmed funds and raflects coor-

dination with coastruction activities being performed oa the Project.
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(¢) Reclamation will raview and assist, 1f needed, peimrovhhmr Ust

operation and malnteaance being performed by the District. Such
assistance will include, but is not limited to, all techaical resources

available to Reclamacion.

(d) At cthe District's request, Reclamatioca may purchase and
provide equipment, supplies, and materials for the District's use in

carryiag out the responsibilities under this agreement pursuant to

Arzicle 10 herein.

(e) Reclamation will make  coastruction  specifications

available to the District for its review prior to iavitation for bid.

(£) Reclamation will review the proposed master and quarterly
work schedules to assure that the proposed work will be in compliance

with all Federal, State, and local eavironmental laws and regulacioas.
DISTRICT'S RESPONSIBILITY

4. The District, with Reclamaction assistance, will develop work
schedules and, following Reclamation approval, will provide the

following services ia the operation and maintenance of features of the

Project.

(a) Recruit, employ, train, and supervise the persoanel
required to perform the operation and maintenance functions as outlined

in the master and quarterly work schedules.
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(b) Procura requirad supplies and equipment to perfocm the
operation and maintenance as outlined ia the mastar work schedule pur-

suant to Articles 10 and 12 herain.

(e) Review specifications for construction by Reclamacion of
various Project Ffacilities. Such review shall be for the purpose of

ideatifying operation and maintenance concaeras.

(d) Cooperate with Reclamation and other iavolved eatities to
assura that proposed work will be in compliance with all Federal, State,

and local eavironmental laws and regulations.
SCHEDULE OF WORK

5. The District will prepare a mastar work schedule and decailed
quarterly work schedules for review and approval by Reclamation. The

schedules will cover the following itams:

(a) Master work schedules will, on a coatianuing basis, cover
Patsc: L]

three (3) full years and show by fiscal years (October through

September) the Project facilities to be operated and maintained by the

District and the total estimated costs thereof by feature. The master

e e e o

work schedule will be updated and submitted to Reclamation on May 1 of

each year for the upcoming three (3) years for all operation, maintea-

ance, and replacement work covered under this agreement. The line

items in the work schedules will conform to the financial reporting

requirements of Reclamation’s books of account.
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(b) The decailed quarterly work schedules will ideatify the

proposed District ocrzanization, the Projec:z facilities to be operated

and maintained by the District using Reclamation funds, the Project

—

facilicies to be operated and maintained by the District usiang Districe
N_

funds, a detailed description of the work to be performed, equipment,

_—

——

materials and supplies to be purchased, and funds required during each

—— s, e e ——

quarter. Submittal to Reclamation of the firsc decailed quarterly work
—

schedule shall be for the period from the initiation of the work program
to the end of the initial quarter. Submittal to Reclamation of sub-
sequent detailed quarzerly work schedules shall be made not less than
fifreen (15) days prior to the begianning of the quarter covered by each

———— -

schedule. The line items in the work schedules will conform to the
—— e —

financial reporting requirzments of Reclamation's books of account.

(c) Notwithstanding any other provision of this article, the
master work schedules and detailed quarterly work schedules shall be
submicted sufficiencly in advance of the proposed operation aad main-
tenance work to permit an adequate review and approval by Reclamation of
the proposed program. The District will noc be obligated to do any of
the proposed work until Reclamation has approved the master work sched-
ule and the applicable quarterly work schedule and funds are available
therafor. Neither party shall change or modify any portion of the work

schedules without the written approval of the other party.
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ADVANCES AND ACCOUNTABILITY OF FUMDS EEE S

6. (a) Raclamation will make moachly advances to the Districe,

for work to be dome under approved mastar work schedule, the approved

I
2
3
4
5
6
7
8
--9

quarterly work schedule, but subject to the approval of the moathly

10 S e paabhiSlng S
11 Eiﬂﬁﬂiiil—xiﬂﬂil—éﬁiﬁfibEd in Article 9. The amount of each advance
12

13 will be the sum shown as the monthly requirement oa the approved quar-
14

15 terly work schedule, less an estimated balance of funds available from
16

17 prior advances. The advance will be paid within 20 days after the
13 Semacge=="=

19 moathly financial report described ia Article 9 has been raceived and
20 = - e e e e
21 approved by Reclamation. Additional sums may be advanced on the basis
22 ‘_-__“"--____..__-——-"‘""-——-—--—""_"""h'

23 of a supplemental detailed work schedule approved ia like manner as the
24

25 first. Each advance of funds subsequent to the initial advance shall be
26

27 dependent upon performance by the District, in a manner safisfactocy to
28

29 Reclamation, of any prior work, but such advance shall not comamit
30

31 Reclamation to approval of parformance of such prior work. Reclamation,
32 '

33 at its election, wmay withhold any advance of funds contamplated
34

35 hereunder at any time when, in its opiniom, the District is in default
36

37 or delinquent with respect to performance of any of the terms or con-
38

39 ditions of this agreement; and in the event funds are so withheld, the
40

41 District may discontinue all disputed maiantenance work uatil the dis-
42

43 putes are resolved and the money therafor is released.

A

45

46 (b) 1f Reclamation, after coansultation with the District,
47

48 determines that the District has Ffailed at any time, or from time to
49

50

51

52

53

54
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time, €9 perform substancially any provision of this coACEgE?, " F

Reclamation may give the District written notice specifying the respects
in which the Discrict has failed to so perform, and ia the eveac the
District fails to cure or take appropciate scteps to cure such default
within thirty (30) days after the giving of such notice, Reclamation
may, with written notice to the District, take over the operation and
maintenance of all or any par:t of the Projec: works including equipment
of the District paid for with Reclamation funds and used for such pur-
poses. Such operatioa and maintenance by the Uanitad States shall con-
tinue until Reclamation determines the Disctrict is again capable of
operating all or any part of the Project works then being operated and
maintained by the United States, aad upon written notice to the
Disctrict, establishiag the effactive date, may retransfer to the
District all or any part of Project works and equipment. Upon receipt
of such notice, the District shall accept the care, operation, and main-

teanance of such Project works in accocdance with this contract.

(c¢) The funds advanced hereunder §zq555£§35tion as defiged ia

. s e —

-

the work schedule shall be used oanly for costs and expenses incurrad by

-

the District for work that would otherwise be accomplished by

Reclamation in the operation and maintenance of Project Ffacilities.

——

Such costs and expenses may include salaries and benefits of District

——

employees, procurement of necessary materials and equipment and
R

e e e

1ld1 ini i dmini ive expenses
buildings, employee training, tools, supPLzes, administratl E )

————

and all other costs, which, in the opinion of the District and
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32

- 33.

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
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Reclamation, are ralaced to this agraement.

————— o

All costs and expenses of

this work program, whether iocurrad prioc to or after execution of this
agreezent, shall be limitad to costs reasonably incurred ia the exerczise

of sound enginaeriag, construction, and business

practices and are

chargeable or allocable to the wock program.

(d) Immediacely upon receipt of each advance of funds from

Reclamacion, the District shall deposit the amount advanced in a

separate, special interest-bearing account in a bank that is a member of

the Federal Reserve System or, if approved by Reclamation, in any
special fiduciary account ia the manner provided by laws of the Stace of

Utah. Thereafter, the District may only draw upon said special account

from time to time to Efinance the performance of the work. Interest

credited by the depository bank on funds advanced shall be coasidered as

advances by Reclamaction. In the event the funds advanced by Reclamation

-ara expended before the end of the quarter, additional funds may be made

available by Reclamation as provided for herein. When this agreement is

terminated or ends because of its own terms, any remaining funds
(remaining after all costs and claims have been paid or settled) will be

returned to Reclamation.

(e) If the District uses funds advanced pursuaat to this
contract for purposes other than those authorized, as reasonably deter—
mined by Reclamation, the District shall reimburse said fund account im
the amount of funds so misused, together with interest thereoa at 6§ per-

cent per annum.
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(£) Funds so advanced by this agraement shall be coasidarad a

capitalized coastruction cost to be iacluded as part of the costs allo-

—

cated to determine the District's repayment obligatioas as outlined in
LR o Aol SR 2 ek

—_—

Repayment Coatzacz No. 14-06-400-4286 betcween Reclamacion and the

Districe.

AVAILABILITY OF FUNDS

7. (a) Coatingent upoan appropriatioas, Reclamatioa shall provide
funds to the District for the operatioa and maintenance functions per—
formed by the District. The District will be nocified in writing of the
funds available each year. Reclamation shall coatiaue to provida funds
in a similar manoer subject to receipt of appropriations for this pur-
pose until complate operation and maintenance responsibilities for a
specific feature of the Project, or the entira Project, are transferred

by Reclamacion to the District.

(b) The performance of any work by the District heraunder
which requires appropriatioa of funds by Congrass shall be coatingeat
upon such appropriations being made. The District shall not be liable
for failure to operate as specified by the work schedule when its
contractual obligzations as coantamplated by the schedule ara not complete
or operational, due to failure of appropriation of funds, or water is
otherwise unavailable. If funds are not made available to the District,
Reclamation will assume the responsibilities for operation and m;in-
tenance. The District will have no obligation to perform work for which

Reclamation has not advanced funds.

10
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OPSRATION AND MAINTENANCE OF PROJECT FACILITIES AFTZR DELIVERY OF WAtzR

8. When Project water becomes available for delivery pursuant to
Article 7 or 8 of the Repaymeant Contract dated December 28, 1965, a
chargze for the water will be assessed by Reclamation, in accordance with
the Repayment Coatract, with the objective of collecting from the
District an amount sufficient to at least cover the costs of operation
and maintenance appropriate for such water delivery. When the facili-
ties are sufficiently completed to deliver water and pursuant to
Articles 1l and 12 of the Repayment Contract, the Project facility will
be officially transferrad to the District and the cperation and main-
tanance costs of that facility will no longer be fuanded under Cthis

agreement. As noted above, such facilities will be identified in the

work schedule.

FINANCIAL ACCOUNTS

9. (a) The  District shall establish and maiatain separate
accouats and records for all financial transactions ralated to this
contract. The accounting system will conform to the standards of inter
nal control aad accountability required by Reclamation. Reprasentatives
of the Uaitad States shall have the right to examine the District's

books and racords relating to matters coverad by this coatract.

(b) Monthly and quarterly reports pertaining to the financial

transactions under this contract shall be submitted by the Disctrict to

11
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Reclamacion. The monthly reports shall be due on the 10th dayD§¥K§§@§RU%

e

@oath. The quarterly reports shall be due on the 20th day of the moath

after the end of each calendar quarter. All reports will be in a formac
c-..\_‘__ PSR -

approved by Reclamation and will provide the information necessary to
T

. ———— e e e~ e S+ ———

properly maintaia Reclamatioa's books of account pertalaning to this

- 8 i ———

contract. Attached to the moathly reports will be a copy of the check
R = pi———

register and copies of checks with invoices and ocher supporting
e —— o et R

- —

material for the previous calendar moacth.

e m e a8 e T A,

(¢) Reclamation will requira the District to submit to exami-
nations ia the form of audits or iaternal audits at the end of each
calendar year. . Such audits shall be made by qualified individuals who
are sufficienctly independent of those who authorize the expenditure of
Federal funds to produce unbiased opinioans, conclusions, and judgments.
Audits should be made in accordance with generally accepted auditing
standards and the standards published by the General Accounting Office,

Standards for Audit of Goveramental Orgzanizations, Programs, Activities,

and Functions.

.ACQUISITION OF PROPERTY, EQUIPMENT, MATERIALS, AND SUPPLIES

10. The District is authorized to acquira with funds advanced by
Reclamation, pursuant to the approved quarterly work schedule, property
(ocher than real property), equipment, materials, and supplies necessary
to perform the operation and maintenance prescribed in this agraement

and further detailed in the master and quarterly work schedules. Any

12
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the

property and equipment purchased with funds made available €2

District shall be takea in the name of the Unitad S:tates and ramain in
the ownership of the United States uatil such time that the title to
such property and equipment is transfervrad to the District pursuant to
the aforementioned rapayment contract. Any property, equipment,
macterials, and supplies purchased with Federal funds shall be used by
the District only for purposes of work coverad by this agreement and

cannot be used for persoanal use by the District employees.
———————— el
THAIRD PARTY CLAILMS

l1. The District agrzes that it will pot seek raimbursement from
nor sue the United States nor any office, agent, or employee theraof,
for expenses iacurred ia defendinz third party claims for personal
injury, death, or property damage arising out of the District's own acts

or omissions.
PROCUREMENT STANDARDS/CONTRACTS WITH THIRD PARTIES

= 12. (a) The District may. use its own procurement regulatioas

" which reflect applicable State laws. The District must conduct all pro-

curement transactions im a manner that will provide free and open com—
petition. This applies to both negotiated and formally advertised
contracts. The District may also utilize, at its option, all of the
procurement processes and benefits available to Reclamation in obtaining

services, equipment, or supplies.

13



(V.- SR - W R P S

P e e e e e -
RV ISR SR -

17
18
19
20
21
22
23

24 |

25
26
27
28
29
30
3l
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
438
49
50
51
52
53
54

Prirted from Records Department
(b) The Distzict, if it eleczs not to do the work wiESRGEAFTERUSE
]

own eaployees aad equipment, shall advertise each construction, eguip-

ment, orc

supply contract exceeding $20,000 for competitive bidding.

Upon receipt of bids, any award of contracz by the District other than

to the

lowest respoasible bidder shall be subject to approval of

Reclamacion prior to consummation of the transaction.

(¢) Reclamatioa shall oot be a party to oc oblizated ia any

manner by coatracts entered into between the District and other parties

except as provided ia this agreement.

recourse

(d) The District 1is the responsible authority, without

to Reclamation, regarding the settlement and satisfaction of

all subcontractual and admininstractive issues arising out of the sub-

-contracts the District awards in support of this agreement.

S13,

The—— TERMINATION

Except as provided 1in Article 6(b), the District or

s~—Reclamation may terminate this agreement in whole, or im part, by

advance written notice of one (l) year or sooner by mutual agreement.

The two parties shall consult with each other upon the termination con-

ditions

minated.

and, ia case of partial terminacioan, the portion to be ter-

Upon termination, all unexpended funds shall be returned to

Reclamation and a final settlement aand accounting of all costs shall be

made.
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RECORDS RETENTION

l4. District financial records, supporting documents, and all

ocher racords peciinent to this agreement shall be retainad for a period
of three (3) years from the -date of subnission of the final financial
sCatus report, with the following excaption: If any litigacion claim,
or audit, 1is started before the expiration of the 3- (thres) year

period, the recocds shall be retained until all litigacion, clains, or

audit findings involving the records have been resolved.

SAFETY REGULATIONS

= 15, Any work pecrformed by the District pursuant to this agrzement

-shall be done ia accordance with all applicable Federal and State safety

regulatioas, includiaz Reclamation's Coastructioa Safety Standards.
Employees of the District requirad to operate Reclamation-owned equip-

ment ‘shall be certified in the same manner as Reclamation employees.

GENERAL PROVISIONS

-:16. The standard articles applicable to this agreement are listed

below. The full text of these standard articles is attached as Exhibit

A and is hereby made a part of this agreement.

A. Water and Air Pollution Coantrol
B. Assignment Limited - Successors and Assigzns Obligaced._

C. Equal Opportunity (Federally Assisted Coastruction)

15
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Title VI, Civil Rizhts Act of 19564

Carcificacion of Nonsegragated Facilities
Officials Not to Benefit

Rules, Ragulations, and Determinations

IN WITNESS WHEREOF, the parties hereto have signed their names this

day and year ficst above written.

S S\:l! \Ja-.--' ’ ...._:._'

e wira UNITED STATES OF AMERICA

Regional/Director

"~ //46/5 o Upper Colorado Region

Attest:

AL /«éﬁm

Bureau of Reclamation

ST TR LUTL_CENTRAL "UTAH WATER COMNSERVANCY DISTRICT

LLQ;E;z}§§é;:¥NX\Aglgl__gl?*‘

Board of Directors

]

ecrecary
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The District, in carrying ouc this agraemenc, shall comply with
all applicable wacer and air pollution laws and ragulacions of the
United States and the State of Utah, and shall obtain all required per-
m?ts of licenses from the appropriate Federal, State, and local authori-
ties.

ASSIGUWMENT LIMITED-~SUCCZSSORS AND ASSIGHS QBLIGATED

The provisions of this agraemeant shall apply to and bind the
successors and assigns of the parties herato, but no assignmeat or
-transfer of this agraement or any part or interest thereia shall be
valid until approved by the United States.

EQUAL OPPORTUNLTY

(a) During the performance of this agraement, the District
agrees as follows:

e - (1) :The District will .pot discriminate against any
explovee or applicant for employment because of race, color, relizionm,
sex, -or .nativaal orizia.. The District will take affirmative action to
ensure cthac applicancs are  employed,” and that employees are treated
during employmeat, without ragard “to their race, color; religion, sex,

--0r national..origin. _:Such action shall include, but not be limited to,
the following: eamployment, upgrading, demotion, or transfer; recruit-
- ment or racruitment advertisiag; layoff or termination; rates of pay or
other forms of compensation;  and selection.for training, including
-appreaticeship. The _Disctrict. agraes to post ia coaspicuous places,
available to employees and applicancts for employment, notices to be pro-

vided by -Reclamation ~setting forth -the _-provisions of the non-
discrimination clausa.

=0 wrame oo = (2) The District. will, ia .all-solicitations or adver-
*--tisements for employees placed by or oa behalf of the District, state
r:<thac all qualified applicants will .receive coasideration for employment

== without - discrimination -because ~.of race, color, religion, sex, or
national origia.

ST .. (3) The District will send to each labor unioa or repre-
sentative of workers, with -which it has a collective bargaianing
agreement or other coantract or understanding, a notice, to be provided
by Reclamacion, advising the said labor union or workers' representative
of the District's commitments under Section 202 of Executive Ocrder 11246
of September 24, 1965, and shall post copies of the notice in comspic-
uous places available to employees and applicants for employment.

(4) The District will comply with all provisions of

Executive Order No, 11246 of September 24, 1965, as amended, and of the
rules, regulations, and relevant orders of the Secretary of Labor.

17



1 (5) The Discrict will furnish all mfor:-aat:Lorf’"ﬁﬁﬂfr?ﬂg'if%giﬁrmem
2 required by said amended Executive Qcrder and by the rules, ragulations
3 and orders of the Secratary of Labor, or pursuanc thereco, and will pe*-
4 mil access to 1its books, records, and accounts by Raclamation and the
5 Secratary of Labor for purposes of investigation to ascertaia compliance
6 with such rules, regulacions, and orders.
7
8 (6) 1In the event of the District's noncompliance with the
9 nondiscrimination clauses of this agra2ement or with any of the said
10 rules, regulations, or ocders, this agreement may be cancelled, ter-
o 1| minated, or suspended, in whole or im part, and the District may be
12 declared igeligible for further Government contzacts im accocdance with
13 procedures authorized 1a said amended Executive Order, and such other
14 sanctions may be imposed and ramedies invoked as pcovided ia said
15 Executive Order, or by rule, regulacion, or order of the Secratary of
- 16 -Labor, or as othersise provided by law.
17
18 . (7) The.. District will include the provisioas of
19 paragraphs (1) through (7) in every subcontract or purchase ocrder unless
20 - exempted by rules, regulations, -or ocrders of the Secratary of Labor
21 issued pursuant to S2ction 204 of said zmended Executive Order, so that
22 such provisions will be binding upon each subcoatractor or veandor. The
23 - District will take . such-action wicth respect to any subcoatract orc
24 .purchase order .as may be dirscted by .the Secretary of Labor as a means
--. ..25 . . of -enforcing - such provisions, iancluding sanctioas for noncompliance:
.« . 26 . Provided, -however, That in the event a District becomes iavolved ia, or
=27 .. is. threatened with, .litigatioa with a subcoatractor or vendor as a
28 - result of such diraction, .the District may request the Unitad States to
29 | enter into such litigation to protect ‘the interests of the Uaited
30 States.
31
_32_‘__- <« = «w . .TITLE VI. CIVIL RIGATS ACTS OF 1964
33 P
o=+ 34-<7-:2 =—-:-(a) The District _agrees that it will comply with Title VI of
* .35 7 the Civil Rights Act of July 2, 1964 (78 Star..241) and all requirzments
=. 36 - -imposed by or pursuant to .the Department of the Interior Regulatiom (43
*.7.37:2= CFR 17): issued pursuant :to that title,.to.the eand that, in accordance
-t 38 - 'with Title VI .of .thact Act .and the Regulation, no persoa in the United
39 . States shall,: on-the ground of .race,. color, or national origin be
== 40 - -excluded -from participation in, be denied the benefits or, or be other
41 wise subjected to discrimination under any program or activity for which
42 the District receives financial assistance from the Uaitad States and
. 43 hereby gives assurance that it will immediately take any measures to
44 effectuace this agreemenc.
45
46 (b) If any real property or structure theraon is provided or
47 improved with the aid of Federal assistance extended to the District by
48 Reclamation, this assurance obligates the District, or im the case of
49 any transfer of such proparty, any transferee for the period during
50 which the real property or structure is used for a purpose involving the
51
52
53

54 18




provision of similar services or benefits. If any pecrsonal MMtﬁggamwxﬁéfggmwm
so provided, this assurance obligaces the District for the period during

which it reatains ownership or possession of the property. In all other

cases, this assurance obligates the District for the period during which

the Federal financial assistance is exzanded to it by Reclamation.

: (c) Tais assurance is givea in coasideration of and for the
purpose of obtaining any and all Federal grants, loans, contracts, pro-
-..perty, discounts, or other Federal financial assistance extanded af:ter
the date her20f to the District by Reclamation, includiag installment
payments aftar such date on account of arrangements for Federal finan-
cial -assistance waich we approved before such dace. The District
recognizes and agraes that such Federal financial assistance will be
extended in reliance on the rapraseatations and agrzements made ia this
assurance, and that the Unized States shall reserve the right to seek
judicial eaforcemenc.of.this assurance. Tais assurance is bindiag on
the District, its successors, transfarees, and assiznees.

T P

genm gt s .ii... 1 CERTIFICATION OF NONSEGREGATZD FACILITIES

. . The Discrict hereby certifies that it does not maintaia or pro-
“*~ :~-vide for its employees. any segragated facilities at any of 1its
w.w L "establishments, -and .that it .does.not permit its employees to perfomm
~ =~ _their.servicas at any location, .under --its control, whera segragated
¢ wtz.-zvfacilities are maintained. .It certifies further that it will oot main-
S S tain or provida for its‘employeed any segragated facilities at any of
= its establxshments, and that it will noc pe*axt its employees to perform
FAY=R . their -services at -any .locatioa, .under its control, whera segragated
= -~..2 = facilities are maintained. - The District agraes that a breach of this
- =--...certificatioa is a violation of the Equal Opporzunity clause ia this
) coantract. - As used in this certification,:the term "segragated facili-
= ties" means aay waiting rooms, work_araias, restrooms and wash rooms,
A i ~—restaurants and other eating areas, time clocks, locker rooms and other
w..l..' .storage or dressiog ‘areas,-parking lots, drinking fountains, recraation
~=w . :. or-:eamtertaimmeat -areas,- transportation,-and house facilities provided
= =o't = for employees which-ara-segragated-by explicit-directive or ara in fact
; ' segragated oam the basis of race, creed,: color, or national origin,

. ‘-7~. because of habit,..local custom, or otherwise:

s. 4 . -;- - OFFICIALS NOT TO BENEFIT

(a) No Member of or Delegacte to Congraess or Residant

- Commissioner shall be admitted to any share or part of this agreement or

to any benefit that may arise herefrom. The restriction shall not be

construed to extend to this agraement if made with a corporation or com—
pany for its general benefit. gz

(b) No official of the District shall receive any benefit that
may arise by reason of this agreemeat other than as a landowner within

the project and in the same manner as other landowners within the pro-
ject.

19
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RULES, REGULATIONS, AND DETERMINATIONS PR BB L ISE

(a) Reclamation shall have the right to make, after an oppor-
tunily has been offared to the District for coansultacion, rules and
regulations consisteaac with the provisions of this agr2ement, the laws
of the United States and the State of Utan to add or to modify them as
may be deemed proper and necessary to carry out this agraemeal, and €2
supply necessary dectails of its administration wnich ar2 not coverad by
expr2ss provisioans of this agr2emant. The District shall observe such
rules and ragulaciocas.

2. Whera the teras of this agrezement provide for action to be
based "upen the opiaion or determination of either parzy to this
agrasment, whether or not statad to be conclusive, said termas shall not
be coastrued as permitting such action to be pradicted upoa arditrary,

-capricious, or unraasonable opinions or determinations. In the event
..that the District questions any factual decerminations made by

Reclamacion, the findiags as to the facts shall be made by the Secratary

‘0of the Intecrior oaly after consultation with the Discrict and shall be
" conclusive upon the parcies.

20
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The Board of Directors of the Cantral Utah Watar Consarvancy District has

entared into an agreement with the U. S. Bureau of Reclamation to turn
over operation and maintenanca of completad Central Utah Project
facilities to the Central Utah Water Conservancy District. Approval has

heraby been authorized for its officers to executa the agreement.

2 o v CERTIFICATE

-1 certify that the foregoing is a true and accurate copy of a
rasolution unanimously adopted by the Board.of Directors of the Central
Utzh Water Consarvancy District aon November .13, -1986, at a regularly and
e <7~ duly called meeting after notica.given in accordanca with the statutas of

‘the State of Utah and the By-laws- of the Central Utah Water Conservancy
... ~.District and further, that out of a:.total of nineteen Directors, sixtasen

--=:=-were present and voting in favor thereof.

SoeE T e A n A. Caristiansen
| PR ,/secretary
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LLo October 19, 1965
Memorandum
To: Secretary of the Interior
From: Commissioner of Reclamation

Sub,ect: Proposed Repayment Contract, Central Utah Project,
Bonneville Unit, CRSP, Utah

Enclosed for your review and approval is the form of a proposed
repayment contract with the Central Utah Water Conservancy District
for the Bonneville Unit. The Central Utah Project (initial phase),
which includes the Bonneville Unit, was authorized as a participating
project of the Colorado River Storage Project by the Act of April 11,
1956 (70 Stat. 105).

The project will provide supplemental irrigation water to about 112,790
acres and a full water supply to about 43,740 acres making a total
irrigable area of about 156,530 acres. Benefits, in addition to those
accruing to irrigation, will accrue to municipal and industrial water
usage, power, flood control, fish and wildlife and recreation, water
quality control and area redevelopment.

The cost of the project is estimated at $329,091,000. Cost allocations
are as follows:

Reimbursable costs
TEPLEREIO0. s e nion sownsnussnasssunsns LT Ts000,000
Municipal and Industrial water use.. 76,268,000
PO‘H’eI’................u.un..-.uu "-I-ﬁ_,_152;000

Subtotal $302, 025,000

Nonreimbursable costs
Flotd CORtI0Lecs v snsnovssennsnsnves $ Jyikit,000
Fish and Wildlif€.scseeescssssecsess 20,880,000
Recreationl.t.l....l.!llll.l....l... 2,712)000

Subtotal $ 27,066,000

Tbtal COSt.lll...l.l.ll..l..... $329,091’m0
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Repayment of the reimbursable costs is as follows:

Irrigation costs
Waser Usergissvavsnasasesvassvse 9 16,400,000

Ad Valorem Tax Revenues 38,005,000
Upper Colorado River Basin Fund:
Bonneville Unit, Power revenues 59,695,000
CRSP POWEr revenueS:sesssssssss 63,505,000

Subtokal.s sssenseanes SLTT; 605,000
Municipal and Industrial Water Costs 76,268,000 1/

Power costs
Bonneville Unit, Power revenues 48,152,000 1/

TEEAY womwn evweumaeswn DIOSL UL DE0

}/ In addition, interest will be paid annually on
the unpaid obligation at a rate established when
construction is initiated.

The Central Utah Water Conservancy District, embracing all or parts of
seven counties within the State of Utah, will be the contracting, admini-
strative, and operating agency for most of the project reclamation and
Joint-use facilities. The Bureau of Reclamation will operate the project
power facilitles in order to integrate the power operation with the
Colorado River Storage Project and initially will operate other facilities.
Specific facilities for recreation and fish and wildlife are expected to
be administered by local or State agencies.

The Bonneville Unit includes a transbasin diversion of water from the head-
waters of the Duchesne River in the Uinta Basin portion of the Colorado
River Basin to the Bonneville Basin. Related developments of local water
sources will be made in both basins.

Starvation Reservoir will be formed by a dam on Strawberry River near
Duchesne, Utah. The reservoir will receive most of its water from the
Duchesne River, diverted through a feeder canal. The stored water will
supplement present irrigation supplies of Strawberry and Duchesne Rivers
and will replace water presently utilized in the service areas of these
rivers that will be diverted to the Bonneville Basin.

Strawberry Aqueduct will collect flows of several tributaries of the
Duchesne River and convey the water to the Strawberry Reservoir which
will be enlarged. The Upper Stillwater and Currant Creek Reservoirs will
be constructed to regulate flow into this aqueduct.
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Water in Strawberry Reservoir will be released to the Bonneville Basin
through the Syar Tunnel. From the tunnel the water will flow in
succession through the Syar, Sixth Water, and Dyne Powerplants. Part

of the power produced at these plants will be used for project pumping,
and the recainder will be distributed for commercial use over the inter-
connected system of private and Federal transmission lines of the Colorado
River Storage Project.

Below project powerplants, part of the water will be conveyed to lands

in the Peteetneet, Mona-Nephi, and Elberta areas, and part will be dis-
tributed by existing works to lands in the Spanish Fork area. Regulation
of the water will be provided at the Hayes Reservoir on Diamond Fork, the
enlarged Mcna Reservoir, and Utah Lake. Drainage facilities, including

a dike and pumping plant, will be provided to reclaim part of the lands
in the Spanish Fork area. Some project water will be used by exchange
for municipal purposes.

Goshen and Provo Bays of Utah Lake will be separated from the lake by
dikes to reduce evapotranspiration losses. Arable lands in Provo Bay
will be reclaimed by drainage. Water will be pumped from Utah Lake for
irrigation in the Provo Bay and Mosida areas. The pelican Point Pumping
Plant and Canal will be constructed to facilitate delivery of Utah Lake
water to Jerdan River under existing rights.

Project water in Utah Lake not used on the Mosida and Provo Bay areas

will replace part of the Provo River water that is presently required

to flow into the lake. The replaced water will be stored in the Jordanelle
Reservoir on Provo River and used for irrigation in the Heber-Francis area
and for municipal and industrial purposes in the area extending from Provo
to Salt Leke City. The municipal and industrial water will be conveyed
from Provo River to points of delivery by an aqueduct system.

Project or Forest Service recreational facilities will be provided at
project reservoirs and at 15 existing small reservoirs at the head of
Provo River. The conservation function of the 15 reservoirs will be
transferred to the Jordanelle Reservoir, permitting them to be maintained
at near-constant elevations. Fishery benefits will be provided at all
reservoirs and on some stream channels. Certain flows will be bypassed
at the Upper Stillwater and Soldier Creek damsites to maintain stream
fisheries in the Uinta Basin as agreed to by State and Federal fish and
wildlife agencies and Indian interests.

Irrigation btenefits from the Bonneville Unit are estimated at an average
of $12,163,000 annually over the 100-year period. Of the total benefit
value, $6,334,000 would be in direct benefits, $4,946,000 in indirect
benefits, and $833,000 in public benefits.
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The proposed contract is consistent with the project plan presented in
the August 1964 Definite Plan Report. The repayuwent obligations for
irrigation and for municipal and industrial wate:r are specified in the

contract. Repayment by irrigators will be accomplished in 50 annual
installments for each block commencing with the year after the expiration

of the development period for the block. The municipal and industrial
water repayment obligation apportioned to each block will be paid in

LO years beginning with the year water is first made available to the
block. The proposed contract in many respects is similar to the executed
contracts for several other participating projects of the Colorado River
Storage Project. The Bonneville Unit, Central Utah Project, 1is much more
involved and complex and, therefore, several of the contract articles have
Leen modified and other new ones added.

The contract provides:

Article l--General Definitions - The definitions are standard for Bureau
of Reclamation contracts.

Article 2--Project Works - This is a multipurpose project encompassing
transbasin water diversions, storage and distribution facilities. The
number of identified facilities is greater than in most participating
project contracts. Some items are noted in a general manner because at
this time the specifications therefor are not known. There is provided,

in keeping with the purposes of the project, that the Secretary may enlarge,
omit, or change a project feature as he deems desirable.

Article 3--Points of Delivery, Measurement and Use of Project Water - The
points of delivery of project water are to be determined by the Contracting
Officer, and the installation, care, and operation of measuring devices are
to be satisfactory to him. No treatment facilities for municipal and
industrial water are included in the project plan or provided as project
features in the contract.

Article 4--Conditions Precedentto Construction - This article lists the
basic agreements that must be obtained. These agreements will be obtained
as appropriate prior to construction of a particular facility. The article
provides that the Contracting Officer may by notification in writing to the
District require other conditions and agreements not enumerated therein to
be met prior to construction'of a particular project feature.

Article 5--Acquisition of Lands, Easements and Water Rights - This article
contemplates that the United States will acquire the necessary lands and
interest in lands, but in situations where the District may obtain lands
and interest in lands, owned by the State, under Section 73-9-13(d) of the
Utah Code annotated, 1953, the District, when requested by the Contracting
Officer, will exercise its right under said statute. This article provides
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further that the District will, if requested to do so, file and diligently
prosecute to certificate, applications for water rights as may be needed
for project purposes and will assign said rights to the United States.

The District will also protect the project water rights in case of dispute.

rticle 6--Obligation and Terms of Repayment - This article of the contract,
pursuant to the Reclamation Project Act of 1939, establishes a Districtu
repayment obligation of $130,673,000 which may be increased by 20 percent
because of price increases for construction of project works, enlargement
of works, and increases in allotments of irrigation and municipal and
industrial water, including changes in use from irrigation to municipal
and industrial uses. The project repayment obligation is divided into
irrigation repayument obligation, ad valorem tax obligation, and municipal
and industrial repayment obligation. In accordance with the suggested
payout schedule of the August 1964 Definite Plan Report, ad valorem tax
revenues are to be applied first on the municipal and industrial repayment
obligation and thereafter on the irrigation repayment obligation until
repaid. The municipal and industrial repayment obligation shall accrue
interest on the unpaid portion at a rate to be established pursuant to
provisions of Section 5(f) of the Act of April 11, 1956 (70 Stat. 105),
as amended, by the Act of June 27, 1960 (74 Stat. 227), P.L. 86-529. A
provision (subarticle 5(f)) has been included to apply Title III of the
Water Supply Act of 1958, as amended, when facts and circumstances show
a future anticipated demand for municipal and industrial water as being
within the provisions of the Act.

Article T--Establishment of Development Blocks - A development block
notice will be issued as project water sold by the District becomes
available. The notice will, among several items, describe the uses to

be made of the water, the repayment obligation assigned thereto, annual
rates of payment, and the repayment period. The article requires a
review of uses made of the water assigned the block at intervals no longer
than five years to determine whether changes have occurred which justify
an amendment of the notice and, if so, the Contracting Officer shall
amend the notice and payment schedules to reflect such changes. However,
such amendments shall not reduce the project repayment obligation.

Article 8--Disposal of Project Water by the United States - This article
provides that during construction of project works and at any other time,
project water not obligated to the District may be disposed of by the
Contracting Officer at terms fixed by him. However, the District shall
have first opportunity to purchase said water at the price and terms
offered.
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Article 9--Use and Allotment of Project Water - Capacities in project
reservoirs reserved to the United States are enumerated. The District
shall have the permanent right, subject to reservations stated in the
article, to use and dispose of project water as such water is made
available to it. One important reservation is that the project water
supply shall be subject to the September 20, 1965, agreement, identified
as Contract No. 14-06-W-194, among the United States (acting through the
Bureau of Indian Affairs and the Bureau of Reclamation), the Ute Indian
Tribe of the Uintah and Ouray Reservation, and the Central Utah Water
Conservancy District. Under the agreement the Indians will defer
development of 15,242 acres of potentially irrigable land until no

later than year 2005. Unless subsequent phases of the Central Utah
Project are available to meet deferred demands before then, equitable

ad justment will be made to satisfy such uses from the Bonneville Unit.

Article 10--Irrigation Development Period - A development period for
each development block will be announced in the notice issued therefor.
Said notice will announce, among several items, when the development
reriod starts, number of years it will extend, costs to be paid in
advance, and adjustment to be made in case of under or over payment

of development period costs.

Article 1ll--Operation and Maintenance of Project Works - This is a standard
article in repayment contracts. It provides that operation and maintenance
of project works will be performed by the United States unless the District
is required to do so. If works transferred to the District are not satis-
factorily operated and maintained, the United States, after giving due
notice, may take over the operation and maintenance of all or any part of
the project works including equipment of the District used for such purposes.

Article 12--Cost of Operation and Maintenance of Project Works - This article
provides for payment in advance by the District of operation and maintenance
costs of project works operated by the United States. However, if the United
States resumes care, operation, and maintenance of transferred works, the
District shall advance to the United States, within ten (10) days after
written demand, 30 percent of the estimated District's share of such costs

and the balance within ninety (90) days after said demand. When the

District operates project works, it shall be compensated or credited
appropriately for costs incurred that are properly chargeable to flood
control, fish and wildlife, ‘and commercial power.

Article 13--Electric Power and Energy for Project Pumping - Power features
of the project shall be owned and under the control and jurisdiction of the
United States. Use of water for power will be junior to use of water for
consumptive uses. The project power and energy requirement for irrigation
pumping will be available to the District through the Colorado River Storage
Project power system.




Printed from Records Department
DESTROY AFTER LUSE

Article lk--Other Costs to be Paid by the District - This is a standard
article in Bureau of Reclamation contracts.

Article 15--Replacement Reserve Fund - This fund will be created and
maintained by the District through a special levy or charge of 10 cents
per acre-foot annually eof project water made avallable to the District.
This fund will be kept separate from other District funds and shall be
available to the United States for purposes specified in the article when-
ever the United States is operating and maintaining the project works.

Article 16--Emergency Reserve Fund for Operation and Maintenance - This
article follows the format for the article used in other repayment contracts,
but the fund to be accumulated and maintained has been established at
$325,000 because of the size and complexity of the project.

Articles 17 through 46, 48 and 49 are considered standard articles that

are included in all repayment contracts. Among these are the excess land
articles (27, 28, and 29) which, in recognition of stage development of

the Bonneville Unit, over twenty or more years, are substantively patterned
after corresponding articles heretofore employed in contracts for the
Columbia Basin Project and the Garrison Diversion Unit, Missouri River
Basin Project.

Article 47--Water Pollution Prohibited - This is a new article in a repay-
ment contract. It pertains to municipal and industrial water uses. The
District agrees to take necessary and reasonable precautions as may be
determined by the Secretary to prevent pollution of water by the District.

By resolution of September 20, 1965, the Board of Directors of the Central
Utah Water Conservancy District approved the draft of contract designated
RO Draft 1/4/65, last revised 9/15/65. One subsection was revised for
clarity here and the draft further identified as revised W.0. 9/28/65.

We believe the draft of contract as revised is in the best interests of
the United States and the District. Accordingly, we recommend you approve
the form of contract and authorize the Regional Director, Region 4, to
execute the contract on behalf of the United States after it has been
executed on behalf of the District, and thereafter, to act as Contracting
Officer on behalf of the Secretary of the Interior for the purposes of

the contract.

/s/ Floyd E. Dominy
Enclosure

Approved: November 1, 1965

/s/ Kenneth Holum
Assistant Secretary of the Interior
o
Regional Director, Salt Lake City, Utah
Regional Sclicitor, Salt Lake City, Utah
Project Manager, Provo, Utah
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Nomoreniivg e The Seceretuay
Re: Droncsed Repaymenl Conlbrucl, Domncville Unit, Central Utah
Project, a participating project,Colorado tiver Storage
Pruojecet, between the United Stutes and the Central Utan
Water Coaservancy District, Ulal
Aalaorioation:
Mo Cerleal Utah Project (duitinl phase) which ineludes tie Bonneville
Unit, was :uilioriced as a 'p.ar'l,iuunul.L;\;_'. nrojeci of the Colorade IJiver
HWoraoe Projeet by the Act of Apvil L1, 105G (70 stat. 105).
lomablon:
The Douusceville Unit of Lhie Centrul Utall Project is located oun voth
sides of tae Waozalceh Mountains in north-central and northeasteirn Utall.
. The poriivu of the Wasatel Mountuing is in the Uintu Busin, a segment
. of thne Celorudo iliver Basin, ‘Phe portiou west of the mountains is a
part of the Donueville Dasin.
eserinlion:
The Donueville Unit will iuclude Lruncbasin diversion of water Ifron
Lile headwaters of Lhe Ducheosae River in the Ulota Bucin Lo the Bonuoeville
lbaslne  Reloled developuenbs of locnl water soureccs will be wade i '
voih bazinc. The project will develop water for irrigation, municipal
ana industrial use, and power production. Also, benefits will arise
from thec use of water for recrcatiou, [ish and wildlife, flood control,
vatler quulity control, and arcu redevclopment.
.
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Repvayuent:
Tne total cost of the project is estimated at $322,091,000. Reimbursable
costs total $302,025,000 with nonreimbursable costs of $27,066,000.
Repayment of the reimbursable costs will be accomplished as follows:
i Irrigation from:
Water Users $16,400,000
Ad valorem tax revenucs 38,005,000

Upper Colorado River Basin Fund:

Bonneville Unit Power Revenues 59,695,000
CRSP Power Revenues 63,505,000
$177,605,000

Municipal and Industrial
Water Costs $ 76,268,000
Power - Bonneville Unit $ 48,152,000

Recomumendations:

The Central Utah Water Conservancy District Board of Directors,

Ly resolution dated September 20, 1965, approved the proposed contract,
und agreed after approval of the form of contract by the Secretary

to recommend favorable action on it by the electors, and upon a
favorable vote, will direct tﬁc President and Secretary of the
District to execute said contract. It is recommended that the

Secretary approve the form cf contract by approviing the attached

memorandum,
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RECEIVED
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o

To: Cormmicsionor : i |

S 7]
Attentica: 430 sz'yf_l,__" - l: =5

:;. s feglonal Director, Salt Lake "{ (LA

Subject: Proposed repsyment contm.c Jantral Utah Project,
BGD.’JMHQ wiu, Cmu’lP

" AN
Inelosed are: }/ 4

l. &ix cc'n. 5 of subject prepoced contract designated
RO Drafy 1/k/65 and’last revisien 9/15/65. :
o

2/ Four copies of a resolution odopted Scotembes 2By,
1955, bf/‘:.c Doard of Dircetors of the Ceniral Utsh Uater Con.,crwjg
Piatrict approving the draft contract as revised 5/15/65, and ctating
a wvillingneos to call e special electicn to vote upon such contract
when approved as to forn by the Secretary. :

3. Tour coples of g d&raft memorandum for your use in
preparing a transzitinl to tke Sacretary secking his apurcval of

‘the form of the repoycent cootract

4. Four coples of a repayment su=ary memoranditi.

Your letter, sbeve sudbjeet, dated Sepicmber 10, 1065, and TT W-8U 302

"- dated Septezber 15, 1985, surcested revisions to be mzde in the dralt
- contract designated Rev. 8/3.3/6;, which was sukmitted to your office

with our letier dated August 23, 1665. Tnrouga telecons vith your
etaff and lir. Lavic of the Solicitor's office by cur feziczal

- Soldeltor and cur steff members, it was decided that some revisions

suggested fa your Scptonber 10 letter should be omitted or zdjusted.
'.'L'hcsc underptandirgs vere confirned by o7 W-SU 30%, dated Cepicaber 16. -
The eaclosed draft cunt...::t, last revialon designated 9/15/65, incor- - . -
porates these decisicns, In additi howeyer, we hove roviced
Article 4(a) by eliminating itez li-(a)(l) of the 8/13/65 areft contract.
The Treovisicn was zade purcuant to0 the supcestlion of the Project itonager
ard w25 discussced at our recting with the Chairmon of the Cortrzct
Fegotiating Commitiec, the Attormey for the District, and the
District anager, Scptecber 14, 1065. The Board, during iis mecting
Scptexzder 20, 1965, gave unonimous approval to the revisica. Itez (1) .
ot that article ia the 8/.1.3/05 draft contract was dcleted because

]
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PO. BOX 1405 PROVO, UTAH BAGO1

TELEPHONE 373 9G8&1

RESOQLUTION

WHEREAS, the Board of Directors of the Central Utah Water Conser-
vancy District with its principal office and place of business at Provo,
Utah, has considered a draft.of contract proposed to be entered into be-
tween the United States of America and the District to repay the reimburs-
‘able costs of the Bonneville Unit, Central Utah Project (Initial Phase),
authorized pursuant to the Act of Congress of.April 11, 1956 (70 Stat.105).

NOW, THEREFORE, BE IT RESOLVED that the Board of Directors hercby
approves the draft of contract designated '"R. O, Draft 1-4-65, revised
6-1-65, 8-10-65, 8-13-65, 9-15-65", titled "Repayment Contract Between
the United States of America and the Central Utah Water Conservancy

District,”" and urgently requests the Secretary of the Interior to approve
said draft for execution as soon as possible, and

BE IT FURTHER RESOLVED that, upon such approval, the Board will call
an election within the District as provided by law, and will recommend
favorable action by the electors, and upon a favorable vote of said
electorate, will direct the President and Secretary of the Diétrict to

execute said contract.

CERTIFICATE

I, Lynn S. Ludlow, Secretary of the Board of Directors of the
Central Utah Water Conservancy District, do hereby certify that the fore-
going is a full, true and correct copy of a resolution duly adopted by
the Board of Directors of the Central Utah Water Conservancy District at
a special meeting held on the 20* day of September, 1965. Said meeting
having been duly called and being attended by a legally constituted
quorum of officers and directors of said Di;éric;, and

I further certify that 14 directors voted in favor of said
resolution and that no directors voted against said resolution.s

I further certify that the total number of directors of the Central

Utah Water Conservancy District is seventeen (17).
Dated at Provo, Utah this 20* day of September, 1965. )

.____.._'--'--"'" I ] -/'
\\ — j::>*4?‘ftiz*f?/i;’7f;;fqﬁf;agj://
\ //jjpynn S Ludlii},gecrctary
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Contract No. 14-06-400=AR286rrer UsE
Amendment No. 2 (RRA)

UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

AMENDATORY CONTRACT BETWEEN THE UNITED STATES OF AMERICA AND
CENTRAL UTAH WATER CONSERVANCY DISTRICT FOR CONFORMANCE WITH THE
RECLAMATION REFORM ACT OF 1982 (TITLE II, PUBLIC LAW 97-293)

This CONTRACT AMENDMEMNT, made this 16 day of January 198 ,
authorized pursuant to Federal Reclamation laws, the Act of June 17, 1902

(32 Stat. 388), and all acts amendatory thereof and supplementary thereto, is
between the UNITED STATES OF AMERICA, represented by the Contracting Officer
executing this amendment, and the CENTRAL UTAH WATER CONSERVANCY DISTRICT,
hereinafter called the Contractor. This amendment shall be solely to conform
the existing contract to Sections 203 through 230 of the Reclamation Reform
Act of 1982 and shall become effective as of the date the Contractor's
request was submitted to the Contracting Officer - October 4, 1984.

Article Nos. 27, 28, 29, and 30 of the existing Contract No. 14-06-400-4286
(as amended) are hereby deleted. The following article is designated

Article 27 of the contract. All other contract provisions shall in no way or
manner be affected by this amendment. The Contractor hereby accepts this
contract amendment subject to the terms, provisions, and conditions, expressed
or implied, herein.

RECLAMATION REFORM ACT PROVISION

The parties agree that the delivery of irrigation water or use of Federal
facilities pursuant to this contract is subject to the Reclamation Reform
Act of 1982 (Public Law 97-293).

UNITED ST OF AMERICA

BY ; dfgf/

Regional Directdr
Upper Colorado Region
. Bureau of Reclamation

"Appd. Sol. Off.

CENTRAL UTAH WATER CONSERVANCY DISTRICT

7 [t e

BY "y
President ——
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UNITED STATES SRR Cu,
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
CENTRAL UTAH PROJECT - INITIAL PHASE
(A Participating Project of the Colorado River Storage Project)
BONNEVILLE UNIT
SUPPLEMENTAL REPAYMENT CONTRACT

BETWEEN THE
UNITED STATES OF AMERICA
AND THE
CENTRAL UTAH WATER CONSERVANCY DISTRICT
UTAR
Article
No. Title Page No.

Preamble. ccccsssssssscseassassvssnnsencinsssssscassnessnssnnse l

1 Obligation and Terms of Repayment.........eoeeesesssesensscans 3
2 Transfer of Movable Property..essveerecsesosoasesssssasnsnnas 9
3 SAVRTRBITEEY v vns o 0000060500 4550 ¢ R4S S80S COE OIS 9
- Rules, Regulations and DeterminationS........seeesssnsacscens 9
5 Assignment Limited--Successors and Assigns Obligated......... 10
6 Equal Opportunifyscccccssssssosssosssscsssnstsaansessossssnssnes 10
7 Title VI, Civil Rights Act of 1964...cc0cccsncsvsosssnnesncsne 11
8 Water Conservation PrograMe.c.cccessossssssscsscsssnsossssnces 12
9 Confirmation of Contract....ceveeasnsss sessesas b essn e s es s 12
10 Administration of Project LandS......ccoeescescsascsssscncans 12
11 Water and Air Pollution ContrOl..ecsevevescrecrcscssssncnnans 13
12 Noticess soeinaeo b ST A e e N B R R e e e e S 13
13 Charge for Late Payments....c.ccceecesssssssssssnsccssssasance 13
14 All other provisions to remain the same......ccetvevscescncas 14

SignaturES...---.-..-..-o---o..--..--.----oaoo.--.-o.-.-o--oo la
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1
2

3 UNITED STATES

DEPARTMENT OF THE INTERIOR

5 BUREAU OF RECLAMATION
6 CENTRAL UTAH PROJECT - INITIAL PHASE

7 (A Participating Project of the Colorado River Storage Project)
8 BONNEVILLE UNIT
9 SUPPLEMENTAL REPAYMENT CONTRACT

10 BETWEEN THE

11 UNITED STATES OF AMERICA

12 AND THE

13 CENTRAL UTAH WATER CONSERVANCY DISTRICT

14 UTAH

15

- 26th November

17 THIS SUPPLEMENTAL CONTRACT, made this th gay of NOV ,
18

19 19 85 between the UNITED STATES OF AMERICA, acting through the Secretary of
20

21 the Interior or his designated representative, hereinafter called Contracting
22
23 Officer, and pursuant to the Federal Reclamation Laws, and the CENTRAL 0TAH
24

25 WATER CONSERVANCY DISTRICT, a water conservancy district organized and
26

27 existing pursuant to laws of the State of Utah, and particularly the Water
8

.9 Conservancy Act, Section 73-9-1 et seq., Utah Code annotated, 1953, as
30

31 amended, hereinafter called the Contractor, with its principal place of
32

33 business and office at Orem, Utah County, Utah,

34

35

36 WITNESSETH That:

37

38 .

39 WHEREAS, the following statements are made in explanation: The Act
40

4] of Congress approved April 11, 1956 (70 Stat. 105), authorized the construc-
42
43 tion, overation, and maintenance of the initial phase of the Central Utah
&4
45 Project as a participating project of the Colorado River Storage Project, of
46
47 which the Bonneville Unit is a part, which Bonneville Unit is hereinafter
48

49 called the Project. The Contracting Officer has investigated, planned, and is
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1 constructing the Project in accordance with the 1964 Definite Plan Report as
2

2 it has been or may be modified as allowed by the 1965 Repayment Contract for
5 storage, diversion, salvage and distribution of waters of the Colorado River
6

7 and Bonneville Basin drainage areas for irrigation, municipal and industrial
8

9 use, generation of electric power, water quality control, flood control,
10

11 recreation, fish and wildlife purposes, drainage of Project land, and other
12

13 uses.

14

15

16 The parties hereto entered into a contract on the 28th day of
17

18 December, 1965, which contract, as amended, 1is identified as Contract
19

20 Vo. 14-06-400-4286, hereinafter referred to as the 1965 Repayment Countract.
21

22 That contract provides, among other things, for the Contractor to pay the
24 reimbursable costs allocated to irrigation use, up to the irrigators’ ability
26 to pay as provided for in the 1965 Repayment Contract, and also to repay the
1 reimbursable costs allocated to municipal and industrial use, up to an amount
30 now agreed by the parties to be $140,408,000, which said sum will bear
32 interest on the unpaid principal balance at a rate to be established under
34 appropriate laws, as outlined in Article 6(c) thereof. Iﬂwgwthe
36 anticipated reimbursable municipal and mdustrtal water costs are going to

3? e e et . < emwen AT R

38 exceed the $140, 408 000 It Ls also agreed that pursuant to am arrangement

39 ool e
40 negonated by the parnes m 1981, the Contractor has prepald $10,000,000 of
41 —— e e

42 costs of Jordan Aqueduct Reach 4 and Alome Aqueduct Reach 3.

43 e i g St - e

44
45 Due to a lengthened construction period, inflation, and other causes,
46
47 the Contractor's repayment obligation in the 1965 Repayment Contract
48

49 now is not adequate to cover the anticipated reimbursable costs to be allo-
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cated to municipal and industrial water upon completion of the Project. It is
therefore necessary to supplement the repayment provisions of the municipal

and industrial obligation of the 1965 Repayment Contract.

The primary purpose of this supulemental _repayment contract 1is to

s ————— el

e —

increase the Contractor's repayment obligation. The obligation hereunder,

e — e i e

o
e e e —————

together with the repayment obligation committed under the 1965 Repayment

Contract and the $10,000,000 heretofore prepaid, plus the 66 percent of the
\‘-‘_'_-_—'__-'-—

cost of the portion of the Jordan Aqueduct system located north of the Utah
Valley Treatment Plant which will be paid by Salt Lake County Water
Conservancy District and Metropolitan Water District of Salt Lake City under
separate contracts, will cover the now anticipated reimbursable costs of the

Project to be allocated to municipal and industrial water use.

It is not the intent of this agreement to supersede the 1965
Repayment Contract and that contract shall remain in full force and effect as

supplemented herein.

NOW THEREFORE, in consideration of the promises and stipulationms
herein contained, it is mutually agreed between the parties hereto, that the

said 1965 Repayment Contract is hereby supplemented bv adding the following:

OBLIGATION AND TERMS OF REPAYMENT

1. (a) Repayment of Project construction costs allocated to
supplying municipal and industrial water shall be governed by Federal
S AN ey

Reclamation Law, by the 1965 Repayment Contract and by this coantract, uti-
T peei ! A ol Bttt

3 Article 1
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lizing the prov.sxons of the Water Supply Act oE 1958 (72 stat. 320),

PR

—— e . g i s+ 5.

amended. The Contractor agrees to pay the reimbursable costs, properly allo-
cated under Federal Reclamation Law to municipal and industrial water use, for
the construction of the Project, as outlined in the 1965 Repayment Contract,

and an additional amount up to but not exceeding $335,000,000, plus 10 percent
- e~ e e

($33,500,000) for cost increases resulting from any, or all, of the following:

S ———— -

(1) price increases for construction of Project works; (2) enlargement or
= —

changes of Project works; and (3) increases in allotments of municipal and
— =

industrial water, including adjustments pursuant to Article 9(d) of the 1965

Repayment Contract.

(1) This $335,000,000 as it may be adJusted as provided

_____,.......-—-—....-——--—--—..-_-- Al g v - e e e e e

for herein, is 1ntended to suuplement the repayment for the allocated reim

bursable municipal and industrial costs of the Project works as descr}bed in

e i — ——

the 1964 Definite Plan Report, as it has been or may be modified or gPProyed
as permitted by the 1965 Repayment Contract, using comparable cost and
repayment allocations. While the parties hereto anticipate that the remainder
of the Project can be completed without a further increase in the reimbursable
costs allocated to municipal and industrial water use, this is not éuaran:eed.
Should it appear that the allocated reimbursable municipal and industrial
costs will exceed the maximum additional amount to be repaid hereunder, the
Contracting Officer shall provide written notice of this finding to the
Contractor. The Contracting Officer shall then consult with the Contractor
and further commitment of construction funds by the Contracting Officer beyond
the supplemental amount coverad herein shall be contingent upon implementation

of an additional repayment arrangement.

4 Article 1
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1 ' (2) The parties mutually acknowledge that the total

g reimbursable costs of the Project to be ultimately allocated to municipal and

5 industrial water use will not be fully known, nor ascertainable, until comple-

g tion of the Project works. Upon completion, the é;:ails of said costs and the

g allocation thereof which is proposed will be furnished to the Contractor by
10

11 the Contracting Officer, and the Contractor reserves the right to review the
13 assignment of those costs to the Project and to the Contractor's repayment
15 obligation and the allocation thereof to municipal and industrial water use.
17 TFollowing the review by the Contractor, the final allocation of reimbursable
19 costs will be prepared by the Contracting Officer in accordance with appli-

21 cable Federal Reclamation Law. The Contractor reserves the right to pursue
22 N — :
2 remedies normally available under law in the event of disagreement over inclu-

25 sion of any costs or in regard to the final allocation of costs. The
96 o et F "

77 Contractor shall have four years from the completion of the final cost alloc
Wﬂ

29 .EEEEEEE—EEEEEE_E?id remedies. The unpaid principal amount thus allocated to

30 e

31 municipal and industrial water use will bear interest at a rate established
33 under the provisions of Section 5(f) of the Act of April 11, 1956 (70 Stat.
35 105), as amended by the Act of June 27, 1960 (74 Stat. 227) P.L. 86-529, as
37 ‘specified in each development block notice, for municipal and industrial

39 water. Each block_potice for municipal and industrial water shall provide for

40 S

41 repayment over a period as now provided for by rederal Reclamatlou Law buc not
42 ——

43 to exceed 50 years for each block notlce' Provided That, the repaV1ent period

4‘:‘ .._____...._--—-—-..-u i e o s H.H“‘I = (-

45 for the sixth block notice, providing for the avallabxllty of approxlma;e;g

46 —

47 54,600 acre-feet of water, shall terminate in the same year as the fifth block
48 T —= = -

49 notice for approxlmarelv 19, 000 acre-feet of water. The effect of this will
50 S it e i o ——— s s A

5 Article 1
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be to compress the repayment period for the sxxth block to a qugth of tlme

s it T it e —— S e e e an

less than 50 years.

I s

(3) The Project repayment obligation is payable by the
Contractor in annual installments due on or before February 15th of each year
in accordance with payment schedules which will be issued by the Contracting
Officer and contained in development block notices provided for in tge 1965
Repayment Contract. Payments from the Contractor to the United States through
the Contracting Officer will be made by check, wire transfers, or other types
of payment specified by the Contracting Officer. The Project repayment
obligation will be met by revenues of the Contractor from (1) sales of
Project water for municipal and 1industrial wuse; (2) ad wvalorem taxes;
(3) class B assessments as provided for im the Utah Water Conservancy Act,

Section 73-9-17, Utah Code Annotated, 1953, as amended; (4) annualapgyment

from uses of Project facilities; and (5) miscellaneous revenues, such as

Project water rentals, and carriage and storage contracts.

e

(4) It is further mutually acknowledged that the
Contracting Officer intends simultaneously herewith to enter into separate
agreements for repayment of 66 percent of the remaining reimbursable costs of
Jordan Aqueduct Reaches 1, 2, 3, and 4 north of the Utah Valley Treatment
Plant, after application of the $8,300,000 of the $10,000,000 prepayment and
for the operation and maintenance thereof and of appurtenant €facilities,
with the Metrbpclitan Water District of Salt Lake City and the Salt Lake

County Water Conservancy District.

6 Article 1
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(5) The payments under this article shall be exclusive of
operation, maintenance and replacement costs which are to be paid as provided

in Article 12 of the 1965 Repayment Contract.

(6) The 1954 Definite Plan Report contemplated that power
features would be constructed on Diamond Fork with Federal funds as part of
the Project. The Contractor still desires to have the power features, on
Diamond Fork or features in lieu thereof, so constructed, as part of the
Project, with capacity sufficient to provide the power necessary for the
Contractor as outlined in Article 13 of the 1965 Repayment Contract. Power
for Project irrigation purposes will also be made available if said facilities
are constructed with non-Federal funds and thus nothing in this supplemental
contract stated or implied will change the intent or meaning of Article 13 of

the 1965 Repayment Contract.

(7) The Contractor reserves the right to assert its claims
as set forth in Subparagraph (b) herein. It is the position of the United
States that all provisions of this contract and other actions to which the
contractor has requested a reservation of claims were made pursuant to appli-

cable provisions of Reclamation law, and are valid and enforceable.

(b) The Contractor has heretofore requested an adjustment in
the total cost to be reimbursed by the Contractor on the basis of (1) certain
cost overruns in the construction of the Strawberry Aqueduct and Collection
System; (2) relief from paying for any of the costs of the Strawberry Aqueduct

and Collection System which were incurred for research, to the extent that

7 Article 1
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such research increased the final construction cost or annual operation and
maintenance cost; (3) an interest rate of 2.67 percent; and (4) use of
Central Utah Project, initial phase, power revenues to assist in reimbursing
the costs for municipal and industrial water. TEE_Egﬂizisggsﬂggé}L“hqvg_gggf
years from the daca of execution of this contract in whlch _to seek judieial

—— e g e o A . e — sy pa— — - - e A

relief on said claims..
“""‘-l—._.__.-—"—_‘_-“-' =

(1) However, it is expressly agreed that the Contractor
shall not be relieved of its obligation to pay, consistent with the
established repavment schedule, the agreed reimbursable costs for municipal

and industrial water up to but not exceedxng the orlgxnal amount specified in

e - —— L R -

the 1965 Repayment Contract plus an addxtlonal $335 QOO 000 as might be

= el S S L S -h""""—‘—-——-—-._.___‘_
adjusted by reason of the permitted 10 percent 1ncrease therein, »lus
—_— il . | i aMagrys e s g W . g ——— e e =

interest as prov1ded fcr herein, because of the failure of the Contractor to
obtain judicial relief, or during the pendency of any judicial proceedings
regarding the claims, specifically reserved by the Contractor. Such obliga-

tion is and shall remain a general obligétion of the Contractor, to which the

Contractor pledges its full faith and credit.

(c) Notwithstanding the increase in the wunicipal and
industrial repayment obligation provided for herein, it is mutually agreed
that the language in Paragraph 6(d) of the 1965 Repayment Contract regarding
the minimum amounts and limitations on the ad valorem tax pledge is hereby
superceded and the 1/2 will pledge shall be based upomn the actual assessed

. . S—— e

valuation of proPerty within the Central Utah Water Comservancy District;

— e —

Provided, however, that such pledge will not exceed the then current annual

3 Article 1
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payment. This pledge includes the tax revenue necessary to pay $38,005,000
and 547,000,000 municipal and industrial cost obligation as specified in

Article 6 (a) of the 1965 Repayment Contract.

TRANSFER OF MOVABLE PROPERTY

2. Article 2(23) of the 1955 Repayment Contract is hereby suople-
mented to increase the upper limit by $1,000,000 for value of movable property
to be transferred to the Contractor for operation, maintenance, and replace-
ment of Project works for all municipal and industrial water related items,

thus increasing the upper limit to $1,500,000.
e

SEVERABILITY

3. 1If any provision of this agreement shall, for any reason, be
determined to be illegal or unenforceable, the parties, nevertheless, intend

that the remainder of the contract shall remain in full force and effect.

RULES, REGULATIONS, AND DETERMINATIONS

4. (a) The Contracting Officer shall have the right to make, after
an opportunity has been offered to the Contractor for consultation, rules and
regulations consistent with the provisions of this contract, the laws of the
United States and the State of Utah, to add to or to modify them as may be
deemed proper and necessary to carry out this contract, and to supply
necessary details of its administration which are not covered by express pro-

visions of this contract. The Contractor shall observe such rules and regula-
tions.

(b) Where the terms of this contract provide for action to be
based upon the opinion or dJdetermination of either party to this contract,
whether or not stated to be conclusive, said terms shall not be construed as
permitting such action to be predicated upon arbitrary, capricious, or
unreasonable opinions or determinations. 1In the event that the Contractor
questions any factual determination made by the Contracting Officer, the find-
ings as to the facts shall be made by the Secretary only after coasultation
with the Contractor and shall be conclusive upon the parties.

9 Articles 1, 2, 3, & &4
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ASSIGNMENT LIMITED--SUCCESSORS AND ASSIGNS OBLIGATED

O b

5. The provisions of this contract shall apply to and bind the suc-
cessors and assigns of the parties hereto, but no assignment or transfer of
5 this contract or any part or interest therein shall be valid until approved by
6 the Contracting Officer.
-

8

EQUAL OPPORTUNITY

9

10 6. (a) During the performance of this contract, the Contractor
11 agrees as follows:

12

13 (1) The Comtractor will not discriminate against any

14 employee or applicant for employment because of race, color, religion, sex, or
15 national origin. The Contractor will take affirmative action to ensure that
16 applicants are employed, and that employees are treated during employment,
17 without regard to their race, color, religion, sex, or national origin. Such
18 action shall include, but not be limited to, the following: Employment,
19 upgrading, demotion, or transfer; recruitment or recruitment advertising;
20 layoff or termination; rates of pay or other forms of compensation; and selec-
21 tiou for training, including apprenticeship. The Contractor agrees to post in
22 conspicuous places, available to employees and applicants for employment,
23 nunotices to be provided by the Contracting Officer setting forth the provisions
24 of this nondiscrimination clause.

26 (2) - The Contractor will, in all solicitations or adver—
27 tisements for employees placed by or on behalf of the Contractor, state that

all qualified applicants will receive counsideration for employment without
<y discrimination because of race, color, religion, sex, or national origin.

31 (3) The Contractor will send to each labor union or
32 representative of workers, with which it has a collective bargaining agreement
33 or other contract or understanding, a unotice, to be provided by the
34 Contracting Officer, advising the said labor union or workers' representative
35 of the Contractor's commitments under Section 202 of Executive Order 11246 of
36 September 24, 1965, and shall post copies of the notice in conspicuous places
37 available to employees and applicants for employment.

39 (4) The Contractor will comply with all provisions of
40 Executive Order No. 11246 of September 24, 1965, as amended, and of the rules,
4] regulations, and relevant orders of the Secretary of Labor.

43 (5) The Contractor will furnish all information and
44 reports required by said amended Executive Order and by the rules, regula-
45 tions, and orders of the Secretary of Labor, or pursuant thereto, and will
46 permit access to its books, records, and accounts by the Contracting Officer
47 and the Secretary of Labor for purposes of investigation to ascertain
48 compliance with such rules, regulation, and orders.

50 (6) 1In the event of the Contractor's noncompliance with
51 the nondiscrimination clauses of this contract or with any of the said rules,

Articles 5 & 5
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regulations, or orders, this contract may be cancelled, terminated,  or
suspended, in whole or im part, and the Coutractor may be declared ineligible
for further Government contracts in accordance with procedures authorized in
said amended Executive Order, and such  other sanctions may be imposed and
remedies invoked as provided in said Executive Order, or by rule, regulationm,
or order of the Secretary of Labor, or as otherwise provided by law.

(7) The Contractor will 1include the ©provisions of
paragraphs (1) through (7) in every subcontract or purchase order unless
exempted by rules, regulations, or orders of the Secretary of Labor issued
pursuant to Section 204 of said amended Executive Order, so that such provi-
sions will be binding upon each subcontractor or vendor. The Comtractor will
take such action with respect to any subcontract or purchase order as may be
directed by the Secretary of Labor as a means of enforcing such provisioms,
including sanctions for noncompliance; Provided, however, That in the event a
Contractor becomes involved in, or is threatened with, litigation with a sub-
contractor or vendor as a result of such direction, the Contractor may

request the United States Lo enter into such litigation to protect the
interests of the United States.

TITLE VI, CIVIL RIGHTS ACT OF 1954

7. (a) The Contractor agrees that it will comply with Title VI of
the Civil Rights Act of July 2, 1964 (78 Stat. 241) and all requirements
imposed by or pursuant to the Department of the Interior Regulation (43 CFR
17) issued pursuant to that title, to the end that, in accordance with Title
VI of that Act and the Regulation, no person in the United States shall, om
the grounds of race, color, or national origin be excluded from participation
in, be denied the benefits of, or be otherwise subjected to discrimination
under any program or activity for which the Contractor receives financial
assistance from the United States and hereby gives assurance that it will
immediately take any measures to effectuate this agreement,

(b) If any real property or structure thereon is provided or
improved with the aid of Federal financial assistance extended to the
Contractor by the United States, this assurance obligates the Contractor, or
in the case of any transfer of such property, any transferee for the period
during which the real property or structure is used for a purpose involving
the provision of similar services or bemefits. If anv personal property is so
provided, this assurance obligates the Contractor for the period during which
it retains ownership or possession of the property. In all other cases, this
assurance obligates the Contractor for the period during which the Federal
financial assistance is extended to it by the United States.

(¢) This assurance is given in consideration of and for the
purpose of obtaining any and all Federal grants, loans, contacts, property,
discounts, or other Federal financial assistance extended after the date
hereof to the Contractor by the United States, including installment payments
after such date on account of arrangements for Federal financial assistance
which were approved before such date. The Contractor recognizes and agrees
that such Federal financial assistance will be extended in reliance on the

11 Articles 6 & 7
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representations and agreements made in this assurance, and that the United
States shall reserve the right to seek judicial enforcement of this assurance.

This assurance is binding on the Contractor, its successors, transferees, and
assignees.

WATER CONSERVATION PROGRAM

8. (a) While the contents and standards of a given water conser-
vation program are primarily matters of State and local determination, there
is a strong Federal interest in developing an effective water conservation
program because of this contract. The Contractor shall develop and implement
an effective water conservation program for all uses of water which is pro-
vided from, or conveyed through, Federally constructed or Federally financed
facilities. That water conservation program shall contain definite goals,

appropriate water conservation measures, and time schedules for meeting the
water conservation objectives,

(b) A water conservation program, acceptable to the Contractiag
Officer, shall be in existence prior to one or all of the following: (1) serv-
ice of Federally stored/conveyed water; (2) transfer of operation and main-
tenance of the project facilities to the Contractor; or (3) transfer of the
project to an operation and maintenance status. The distribution and use of
Federally stored/conveyed water and/or the operation of project Eacilities
transferred to the Contractor shall be consistent with the adopted water con-
servation program. Following execution of this contract, and at subsequent
S5-year intervals, the Contractor shall resubmit the water conservation plam to
the Contracting Officer for review and approval. After review of the results
of the previous 5 years and after consultation with the Contractor, the

Contracting Officer may require modifications in the water conservation
program to better achieve program goals.

CONFIRMATION OF CONTRACT

9. The execution of this contract shall be authorized or ratified
by the qualified electors of the Contractor at an election held for that pur-
pose. The Contractor, after the election and upon the execution of this
contract, shall promptly secure a final decree of the proper court of the
State of Utah approving and coanfirming the contract and decreeing and
adjudging it and the apportionment of the benefits made thereunder to be
lawful, valid, and binding on the Contractor. The Contractor shall furnish to

the United States a certified copy of such decree and of all pertinent sup~
porting records.

ADMINISTRATION OF PROJECT LANDS

10. The lands and rights-of-way acquired and needed by the United
States for the purposes of care, operation, and maintenmance of project works
may be used by the Contractor for such purposes. The Contractor shall not,
except with prior written permission from the Contracting Officer, issue
rights-of-way across project land, issue land rights to project lands, or
issue leases, licenses, permits, or special use agreements involving project

I3 Articles 7, 8, ¢, & 10
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land, rights-of-way, or transferred works. Tlnless otherwise provided, all

such land use instruments shall only Ye issued by the Contracting Officer.
Lands and rights-of-way withdrawn or acquired primarily for, or later deter-
mined to be used for, recreation, fish and wildlife enhancement or mitigation,
5 or other special purposes, shall be reserved primarily for those purposes; any
6 other land or rights-of-way use shall be secondary in nature and compatible
E

8

PR S B

with said recreation, fish and wildlife, or special purpose uses.

9 WATER AND AIR POLLUTION CONTROL
10
11 l11. The Contractor, im carrying out this coantract, shall comply with

12 all applicable water and air pollution laws and regulations of the United
13 States and the State of Utah and shall obtain all required permits or licenses
14 from the appropriate Federal, State, or local authorities.

15

16 NOTICES

17 :

18 12. Any notice, demand, or request authorized or required by this

19 contract shall be deemed to have been given, on behalf of the Countractor, when
20 mailed, postage prepaid, or delivered to the Regional Director, Upper Colorado
21 Region, Bureau of Reclamatiom, 125 South State Street, P.0O. Box 11568, Salt
22 Lake City, Utah 84147, and on behalf of the United States, when mailed,
23 postage prepaid, or delivered to the Central Utah Water Comservancy District,
24 P.O. Box 427, 335 West 1300 South, Orem, Utah 84057. The designation of the
25 addressee or the address may be changed by notice given in the same manner as
26 provided in this article for other notices.

27

.8 CHARGE FOR LATE PAYMENTS

29

30 13. The Contractor shall pay a late payment charge on installments

31 or charges which are received after the due date. The late payment charge
32 percentage rate calculated by the Department of the Treasury and published
33 quarterly in the Federal Register will be used; Provided, That the late
34 payment charge percentage rate will not be less than 0.5 percent per month.
35 The late payment charge percentage rate applied on an overdue payment will
36 remain in effect until payment is received. The late payment rate for a
37 30-day period will be determined on the day immediately following the due date
38 and will be applied to the overdue payment for any portion of the 30-day
39 period of delinquency. In the case of partial late payments, the amount
40 received will first be applied to the late charge on the overdue payment and
41 then to the overdue payment.

43 This provision for a late payment charge shall apply only to the
45 repayment obligation created by this supplemental contract and the delinquency

47 penalty (1/2 percent per month) provided for by Article 23 of the 1965

49 Repayment Contract as to that repayment obligation shall remain in the same,

Articles 10, 11, 12, & 13
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ALL OTHER PROVISIONS TO REMAIN THE SAME

14. All other provisions of the said Government-District 1965
Repayment Comntract identified by Contract No. 14-06-400-4286, dated
December 28, 1965, as amended not expressly changed or supplemented herein or

not in conflict herewith and all rights, claims, and obligations thereunder

shall remain in full force and effect.

IN WITNESS WHEREOF, the parties hereto have executed this supplemen-

tal contract as of the day first above written.

THE UNITED STATES Of AMERICA

- =

rD 7 ,_/ %
5/ H G, = 7R s

By Nt e =
Regional Dxrector, Bureau of Reclamation
Upper Colorado Region

(g
-5T1

ATTEST: //,,fetﬂTHIE‘ﬁTQH WATER CONSERVANCY DISTRICIF
|Ji
{/-w s Dosen s SN D

SecreTdry President

14 Article 14
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RESOLUTION

RESOLVED, that the Board of Directors of the Central Utah Water Conservancy
District, having determined pursuant to the provisions of the Utah Municipal Bond
Act, as amended, (Title 11, Chapter 4), and the Utah Water Conservancy Act, as
amended, (Title 73, Chapter 9), that a majority of the qualified electors of the
District have assented to the District entering into the Supplemental Repayment
contract, and the Board, therefore, being authorized to enter into the contract,

NOW, THEREFORE, BE IT RESOLVED, that Robert B. Hilbert, as Chairman of the
Board of Directors and Don A. Christiansen, as Secretary of the Board of Direct-
ors of the Central Utah Water Conservancy District, are hereby authorized on
behalf of the Central Utah Water Conservancy District to execute and deliver to
the United States the Supplemental Repayment contract. A copy of said Supple-
mental Repayment Contract, which has been heretofore approved by the Board, is
attached to this resolution and is by this reference 1ﬁcorporated herein.

Dated this 26th day of November, 1985.

A. hr1st1ans§h-€ecretary
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CERTIFICATE

I, Don A. Christiansen, Secretary of the Board of Directors of the
Central Utah Water Conservancy District, do hererby certify that the
foregoing is a full, true, and correct copy of a Resolution duly
adopted by the Board of Directors of the Central Utah Water Conservancy
District at a special public meeting held on the 26th day of November,
1985.

Said meeting, having been duly called and being attended by a
legally constituted quorum of officers and Directors of said District,
and, I further certify that 18 directors voted in favor of said
resolution, and 1 director voted against said resolution.

I further certify that the total number of Directors of the
Central Utah Water Conservancy District is 19.

Dated at Orem, Utah this 26th day of November, 1985.

ristiansefm,
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IN THE FOURTH JUDICIAL DISTRICT COURT R
Wi FEB IQ P e ¥
STATE OF UTAH o

! --..'ﬂ::"::' _i-lI:'!_- -

IN THE MATTER OF THE JUDGMENT RE: JUDICIAL EXAMIN-
ATION OF PROCEEDINGS AUTHOR-
IZING EXECUTION OF A SUPPLE-
MENTAL REPAYMENT CONTRACT WITH
UNITED STATES FOR CONTINUED
CONSTRUCTION OF CENTRAL UTAH
PROJECT BONNEVILLE UNIT WORKS,
AND FOR DETERMINATION OF THE
VALIDITY OF SUCH PROCEEDINGS
AND CONTRACT

CENTRAL UTAH WATER CONSERVANCY
DISTRICT

No. 26,924

This matter, having come on for hearing before the above
entitled court at 2:00 p.m., on February 7, 1986, with the
Honorable Ra§ M. Harding, Sr., Judge thereof, presiding, and it
appearing to the court that notice ha$S been published.and'posted
as required by law and the order of this Court, and affidavits of
posting and of publication having been filed with the court, and

It fufther appearing that there have been no written pro-
tests filed in opposition to the petition and that no one ap-
peared persénally in opposition thereto, and the Court having
reviewed the allegations of the verified petition on file herein
and having considered the documentary evidence introduced at said
hearing and being now fully advised in the premises, hereby
grants said petition and ORDERS, ADJUDGES AND DECREES as follows:

1. This proceeding was brought pursuant to the provisions

of Section 73-9-36, Utah Code Annotated, 1953, as amended.
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2. Petitioner Central Utah Water Conservancy District is a
water conservancy district organized and existing under and by
virtue of the laws of the State of Utah, and particularly under
the provisions of Chapter 9, Title 73, Utah Code Annotated 1953,
and as amended, and is vested with the powers as in said chapter
provided.

3. Petitioner has heretofore determined that the interest
of the District and the public interest and necessity demand that
there be constructed what is generally known as the Central Utah
Project Bonneville Unit Works, to conserve and make available for
beneficial use waters of the Colorado River and its tributaries
and other sources of water within the District, for domestic,
irrigation, power and miscellaneous purposes, with incidental
benefits for flood control, recreation, £fish and wildlife
purposes. To effecﬁ such construction, Petitioner in 1965
negotiated and executed a Repayment Contract with the United
States, acting by and through its Bureau of Reclaﬁation, calling
for the construction by the United States of said Central Utah
Project Bonneville Unit Works for the diversion, storage and
distribution of water of the Colorado River, and its tributaries,
and water G;fom other sources for irrigation, municipal and
industrial use, generation of electric power, flood contrel,
recreation, fish and wildlife purposes, and for drainage of
project land, all as set forth in said contract.

Said 1965 Repayment Contract was submitted to the voters for
approval and was approved by the voters, and thereafter the

Petitioner filed a petition for the judicial examination of the




< : (
Printed from Records Department

DESTROY AFTER USE
proceedings authorizing the execution of that contract and the

court, by a judgment entered on February 17, 1966, decreed that

said 1965 Repayment Contract is a valid contract binding on and

enforceable in accordance with its terms.

4. The repayment amount agreed upon under the 1965 Repay-
ment Contract was not adequate to pay the reimbursable costs of
completing the Central Utah Project Bonneville Unit Works and the
District and the United States have negotiated a Supplemental
Repayment Contract (Contract No. 14-06-400-4286) providing for an
additional repayment obligation on the part of the Petitioner of
not to exceed $335 million plus 10% thereof for contingencies.

5. Pursuant to a resolution duly adopted on September 12,

1985, and a resolution adopted on October 10, 1985, a special

election was called by the Board of Directors to be held on

November 19, 1985, for the purpose of submitting to the qualified

registered electors of the Petitioner the following proposition:
PROPOSITION

Shall The Central Utah Water Conservancy District ("the
District") enter into a Supplemental Repayment Contract with
the United States of America for the continued construction
of the Central Utah Project Bonneville Unit works and the
acquisition of a municipal and industrial water supply for
the District, at an additional reimbursable cost to the
District of not to exceed $335,000,000, plus ten percent
thereof ($33,500,000) for certain cost increases, for a
total of not to exceed $368,500,000 (which sum is in addi-
tion to a present repayment obligation allocated to
municipal and industrial water use of $140,408,000 committed
and authorized under the original Repayment Contract exe-
cuted December 28, 1965, and is also in addition to the
payment of $10,000,000, which payment has heretofore been
made by the District in connection with the Jordan and
Alpine Agqueduct systems and is in addition to sixty-six
percent of the cost of the Jordan Aqueduct which was in-
cluded in the 1965 Repayment Contract, but which has now
been assumed by others) repayable over the installment
period provided for under present Federal Reclamation law,
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but, in no event, in excess of 50 years, with interest at a
rate to be established pursuant to the provisions of Section
5(f) of the Act of April 11, 1956 (70 Stat. 105), as amended
by the Act of June 27, 1960, (74 Stat. 227), not to exceed
3.222 percent per annum, and with a charge on delinquencies
at a rate equal to not less than one-half percent (%%) per
month, all in accordance with the terms and conditions of
the draft of the Supplemental Repayment Contract referred to
in the Resolution by which this election is called?
6. Thereafter said election was duly held as called by the
resolution of the Board of Directors of the Petitioner as afore-
said, fully in accordance with all applicable statutes, including

the Utah Municipal Bond Act, Title 11 Chapter 24 Utah Code

Annotated, as amended, and the Utah Water Conservancy Act, Title

73 Chapter 9, Utah Code Annotated, as amended; and on November
26, 1985, in accordance with the aforesaid resolution and in
accordance with all applicable law, the Board of Directors of the
Petitioner met to determine the results of said election and did
determine that at said electiorn the aforesaid proposition had
been approved by a majority of the electors of the Petitioner
qualified to vote thereon and who had voted at said election; and
said Board of Directors thereafter on Novembér 26, 1985, duly
adopted a resolution so determining the results of said election
and authorized the Board of Directors of the Petitioner to enter
into the said Supplemental Repayment Contract with the United
States on behalf of the Petitioner, as provided in said

proposition. The said Board further authorized and directed the

President and Secretary of the Petitioner forthwith to execute
such contract on behalf of said Petitioner.
7 Thereafter on the 26th day of November, 1985, and

pursuant to the aforesaid Resolution, the President and Secretary
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of the Petitioner duly executed on behalf of the Petitioner and
in its name the said Supplemental Repayment Contract with the
United States.

8. Petitioner executed said Supplemental Repayment Contract
in full compliance with the authority and powers conferred upon
tﬁe Petitioner by law and pursuant to a resolution duly adopted
by the Board of Directors of the Central Utah Water Conservancy
District.

9. The whole of the proceedings authorizing the execution
of said contract, ihcluding the election held November 19, 1985,
are lawful and valid and that the execution of the aforesaid
contract was and is within the lawful powers of the Petitioner
and of its Board of Directors and said powers have in all
respects been properly-and iegally exercised.

10. The proceedings of the Central Utah Water Conservancy
District and of its Board of Directors authorizing the execution
of the Supplemeﬁtal Repayment Contract No. 14-06-400-4286 with
the United States of America and the execution thereof are valid

and enforceable in accordance with its terms.

Dated this /O%day of February, 1986.

e ot gan ) 58 WiStrict Judge
L] . v
COUNTY OF UTAM

| THE UMDEARSIGNED, CLERK OF THE BISTRICT COUR:

ERZ3Y CERT T OTHL
OF UTAH COUNTY, UTAH, DO HEREZ3Y CERTIFY THAJ
ANNEXED AND FOREGOING 1S A TRUE AND fULL COPY OF
AN ORIGINAL DOCUMENT ON FILE IN MT CFFICE AS SUCH
SLERK.
" WITNESS MY HAND AND SEAL OF SAID COURT THI3

__z./_[)_ DAY OF (\_g'?/f_ Z. n..g_é.

ALLIAM F. HUISH, /Eal /
< e} - -
. %}?ﬂ-{ A~ /f‘,’":’,{_._’??/bf-—n-mm
" e - e




Central Utah Water Conservancy District Vote

on

County

Duchesne
Garfield
Juab
Millard
Piute
Salt Lake
San Pete
Sevier
Summit
Uintah
Utah
Wasatch

Total

Supplemental Repayment Contract

November 19, 1985

For

1,015
212
881

1,466
216
42,480
1,611
1,849
95

658

16,498

67,834

Printed from Records Department
DESTROY AFTER USE

Percent
Against For
941 52
174 55
129 87
401 79
74 75
13,812 76
500 76
773 71
54 64
1,542 30
6,090 73
_1,090 4
25,580 73
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TOTAL DISTRICTS FERCENT
COUNTY FOR AGAINST DISTRICTS REFORTED REFORTEL
[luchesne 1015 ¢41 7 Z 100
GarTield 212 174 4 B 100
Juab g8ed 129 9 o 100
Millard 1464 401 14 16 100
Fiute 216 74 S S 100
Salt Lake 42480 132812 176 176 100
Sanpete 15811 S00 14 15 100
Seyier 1849 773 17 7 100
Summit 99 o4 i 1 100
Uintah 458 1542 g 8 100
tah 16498 8070 43 43 100
Wasatch 895 1090 8 8 100
#%xTotalx* 467835 259580 S04 304 100
Time: 09:392:41
Percentage of People Who Voted 19%
Total Number of Districts 307
"istricts Against 17
> &
Breakdown of Districts Against
Utah
203 (1 District)
Duchesne
222
223 (3 Districts)
224
Garfield
203 (1 District)
Uintah
291
292
293
294 (3 Districts)
295
296
297
298
Wasatch
239
300 (4 Districts)
301

303
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Water Pricing Policy Study Notes
Public Hearing August 22, 1995

The meeting began at 7:00 P.M. Karen Ricks, CUWCD’s Project Manager in charge of the Water
Pricing Policy Study (Pricing Study), welcomed those attending the meeting and introduced Lee
Wimmer, CUWCD’s Program Manager in charge of CUPCA activities, and Kreg McCollum of
Resource Management International, Inc. (RMI), the consulting firm assisting in the completion
of the Pricing Study. The Pricing Study is a study that is required to be completed by CUWCD
under Section 207(c) of P.L. 102-575.

Karen stated particular acknowledgements were due to the State of Utah, represented primarily
by the Department of Natural Resources, Division of Water Resources (DWRe); the petitioners
of CUP water; the members of the Water Management Improvement Studies Coordination
Committee (WMISCC); and the members of the Water Pricing Policy Study Technical
Committee.

Karen then provided a brief overview of the public involvement process that has been undertaken
as a part of the Pricing Study. Consultation and planning meetings were undertaken with the State
(through DWRe), petitioners of CUP water, and other identified key publics. Continuing
consultation with the State (through DWRe) and petitioners of CUP water, as required in Section
207(c), was accomplished through periodic planning meetings, meetings of the WMISCC,
newsletters, CUP updates, and questionnaires provided to petitioners and other area water
purveyors. The formal public comment period was initiated on July 28. The date of this public
hearing and the availability of the draft report were announced through legal notices in area
newspapers, news releases, and flyers sent to a listing of interested parties. A copy of the report
was sent to members of the WMISCC, the Technical Committee, and the UOICC Steering
Committee. The public review and comment period will run from July 28 through September 8.

Karen stated that comments at the hearing would be recorded and that comments, and CUWCD
responses, would be included in the final report on the Pricing Study that will be submitted to
the Secretary of the Interior by October 30, 1995. Karen then turned the floor over to Kreg
McCollum to make a presentation on the Pricing Study.

Kreg began his presentation by noting that it would be a brief review of the Report. He noted
that copies of the report were available for any one who has not yet received a copy. All
attendees had a copy. Kreg then outlined the purposes of the study. The primary purposes of the
Pricing Study, as described in the Act, are:

. to design and evaluate potential rate designs and pricing policies for water supply
and wastewater treatment within the District Boundary;

. to estimate demand elasticity for each of the principal categories of end use of
water within the District boundary;
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Water Pricing Policy Study Notes
Public Hearing August 22, 1995
. to quantify monthly water savings estimated to result from the various designs and

policies to be evaluated; and

. to identify a water pricing system that reflects the incremental scarcity value of
water and rewards effective water conservation programs.

There are other requirements that also come from the language in the Act that are not listed as
study purposes. CUWCD is confident that this Report appropriately addresses the stated purposes
and that it meets the requirements of the Act. Within Section 8 (Conclusions) is a thorough
enumeration of how the Pricing Study meets the requirements of the Act (Section 8.1 -
Compliance With the Act).

Kreg then described the organization of the Report. The Report is segmented into three distinct
parts.

. Part I focuses on policy analysis by exploring the role of pricing in water agency
planning and by evaluating a number of alternative pricing policies based on
identified criteria, including water conservation. Discussion and analysis is
provided on water pricing issues at both the retail and wholesale level, and for
agricultural water and wastewater.

. Part II contains the technical analysis performed to fulfill the requirements of the
Act. In particular, it documents the methods used to develop estimates of price
elasticity of demand, quantified conservation potential, and the impact of phasing
out ad valorem tax collections by CUWCD and the petitioners of CUP water.

B Part I summarizes the conclusions that can be drawn as a result of the study, and
the recommendations resulting from the study.

Kreg then reviewed the recommendations resulting from the study. The recommendations made
as a result of the study were developed with the concept of "incrementalism" in mind.
Incrementalism refers to the practice of making change in a gradual manner, rather than an abrupt
and potentially disruptive manner. Changes in pricing policies are likely to gain greater public
acceptance if they are phased in over time. These recommended changes, then, reflect a relative
priority.

1. Eliminate rate structures (wholesale, retail, or wastewater) that promote water usage. All
declining block rate structures should be eliminated.
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2, Meter all accounts. A correlation between price and consumption can not be made without

an accurate measurement of consumption.

3 Eliminate water and sewer rate structures that provide no ability for customers to reduce
their water and sewer bills by reducing their water consumption, i.e., phase out flat fees
and rates that include minimum charges covering large amounts of water.

4., Base wastewater rates on winter water usage as a proxy for metering consumption
(effluent).
5. Adopt monthly billing to increase the effectiveness of the price signal. In order to further

increase the customer’s understanding and use of the price signal, utilities should provide
information on each bill such as monthly water usage for each of the last 12 months, or
water usage during the previous period and the same time period from the previous year,
or some other usage data that provides customers with information that can be used to
assess water conservation efforts.

6. Adopt water and sewer rate structures that improve the correspondence between incidence
of costs and revenue recovery, including the development of additional customer
classifications if needed to implement cost-based rates.

7. Implement seasonal rates whenever the difference between peak and non-peak seasonal
water usage is large. Large can be defined as peak season exceeding non-peak by more
than 50 percent.

Since inclining block rate structures can be structured to mimic seasonal rates, non-
seasonal inclining block rates can be implemented as an alternative.

Wastewater pricing can be developed in a conjunctive manner with seasonal rates due to
the inherent measurement of "indoor" water usage.

8. Eliminate the minimum charge structure, replacing it with one that recovers only customer
and accounting charges through a fixed charge, and that recovers variable O&M costs and
facility costs through the variable charges.

9. Consider the use of risk-reducing strategies other than "take-or-pay" contracts, which can
provide a disincentive to conserve water, on new water delivery contracts. One such
strategy is for a water wholesaler to require the retail agencies that purchase wholesale
water to institute conservation-oriented retail rates that are designed to recover all costs
with a minimum of risk.
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10. Incorporate the cost of the next source of water when determining prices for water

sources that are diminishing, or where demand is increasing.

At this point, the floor was opened for comments and questions, including any prepared formal
statements.

Lyle Summers of the State Division of Water Resources noted that in the presentation, and in
the text of the report, CUWCD suggests that, 1) the cost difference between existing and new
water sources is almost always enormous, and 2) that estimating the marginal cost of water based
on the next available source is an overly difficult and expensive task for most water agencies to
undertake. Lyle suggested that the cost difference may or may not be large, and that there are
some estimates of marginal cost for specific regions that might be used to develop marginal cost
based pricing schemes. In particular, he noted that the cost of Spanish Fork Canyon-Nephi
Irrigation Project water could be used as a proxy for marginal cost by communities in southern
Utah County and Juab County. Further detail on comments was provided by Lyle in a letter dated
August 24, 1995, a copy of which is attached.

Lyle also asked about how a process would be started that would allow for a reexamination of
take or pay contracts issued by the Department of the Interior, CUWCD, and other area
wholesalers. Reed Murray of the Department of the Interior noted that some internal discussions
within the Department have been taking place that are examining the potential of the Department
to divest itself of the title to the water, thus eliminating their take or pay contracts. Lee Wimmer
and Karen Ricks of CUWCD noted that CUWCD can renegotiate their current contracts if it is
felt to be in their interest. Absent a take or pay contract with Interior, CUWCD might be willing
to discuss those issues with petitioners.

Neil Cox and Clint Jensen of the Salt Lake County Water Conservancy District (SLCWCD)
provided a prepared written statement that Neil read to the attendees. A copy of the statement
is attached.

No further comments or questions were raised. The hearing was closed at 8:00 P.M.
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Central Utah Water Conservancy District

355 West 1300 South f_;:_*-*_j;':_’f;{_“'f::?_ -
Orem, UT 84058-7303  comem : et s
Subject:

Water Pricing Policy Study Draft Final Report

Comments prepared by: Neil B. Cox, Assistant Treasurer, Salt Lake County Water
Conservancy District

Clinton C. Jensen, Controller and Assistant Secretary,
Salt Lake County Water Conservancy District

In response to the Draft Final Report of the Water Pricing Policy prepared by
the Central Utah Water Conservancy District (CUWCD), the Salt Lake County

Water Conservancy District (SLCWCD) would like to offer comment on this final
draft report.

COMMENTS

° Purposes of Pricing Study, as defined by the CUPCA, are:

s To design and evaluate potential rate designs and pricing policies for
water supply and wastewater treatment within the CUWCD boundary;

2 To estimate demand elasticity for each of the principal categories of
end use of water within the CUWCD boundary;

. To quantify monthly water savings estimated to result from the
various designs and policies to be evaluated;

4.

To identify a water pricing system that reflects the incremental

scarcity value of water and rewards effective water conservation
programs.

8215 South 1300 West » P.O. Box 70 * West Jordan, Utah 84084-0070 * (801) 565-8903 Fax (801) 565-8917
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In reviewing the purposes of the pricing study it is important to
recognize the role of CUWCD as the agency responsible for completing this
study, and that the CUPCA does not grant authority to Central Utah or any
petitioner of project water to require implementation of any policies or

".‘-'\'l_r-arJi-](jj‘L_!'c'i'ULiI'.'S (',l'_‘lfi‘!-'-‘.l.l"\"'_i Wi e l_ll’ii‘:-:l'\-'-": h‘_l-':\_-'.

The CUPCA calls for an evaluation of rates based on the effect of phasing
out ad valorem taxes. In the chapter seven overview on the discussion of
the phase out of ad valorem taxes it states, (quote)

“One potential impact that could be felt by entities that currently levy
ad valorem taxes is a change in their bond rating. Ad valorem taxes
are one of the most stable forms of revenue available to a utility or
agency. Altering the source of an agency’s revenue stream from a
partially tax-backed revenue stream to one that is entirely backed by
rates may decrease the agency’s bond rating. This is important
because the higher the bond rating, the lower the interest rate
available on any bonds issued by the agency. Thus, the loss of tax-
backed revenue may result in higher costs of operation due to higher
interest costs on bond issuances for required major capital
improvements.” (End quote) (page 7-1)

We feel the significance of this has been severely understated.
Altering the stable source of tax revenues available to a utility or agency
definitely will affect the agency’s bond rating by decreasing it, and will

increase the cost of operation due to higher interest costs on bond
issuances.

The discussion continues in chapter seven, (Quote)

“Also, if ad valorem taxes are being used to back bonds that are
currently outstanding, the taxes must remain in effect until the bonds
are defeased. Failure to do so would result in a breach of contract on
the terms of the bond issuance. Another impact would be the need
by petitioners of project water to enter into new contracts. Current
petitioner contracts with Metropolitan Water District of Salt Lake City
and the Salt Lake County Water Conservancy District require those
entities to collect ad valorem taxes that secure contract payments.”
(End quote) (page 7-1,2)

Hence, ad valorem taxes need to remain intact until current bonded
indebtedness is defeased, or the agency would be in default. Also, a

2
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restructuring of existing contracts between the CUWCD and petitioners,
where ad valorem tax revenue collections are required as a condition of the
contract, would be impossible.

A discussion within the study suggests that wholesale water rates can be

s &S an eifective consarvaiion tool, 1t siaies inal wawesaiers higve
many pricing alternatives that might be utilized to shape water demand by
retail purveyors. The SLCWCD currently bases it wholesale water rates on
the recommended AWWA Base-Extra Capacity methodology. Using this
methodology, wholesale water rates are determined directly from the usage
characteristics and costs they impose on the water system. Users are
allocated costs based on the costs of the service provided. Certain costs
are incurred to meet average water use levels; other costs are incurred to
meet peaking needs of users. Costs incurred to meet average demands are
allocated to users based on each user’s proportional share of the average
annual water use. Costs incurred to meet peaking demands are allocated to
users based on each user’s proportional share of the total system peaking
requirements. To the extent that a wholesale water user can reduce the
peaking demands on the water system, the share of peaking costs assigned
to the user will decline if all other things are equal. Therefore, users are
essentially in competition with each other to reduce peaking demands and
lower water rates. We feel this approach provides an incentive to retail
water purveyors to effectively manage their systems. It would be difficult,
if possible, to force retail purveyors to take or use the wholesale water they
purchase in certain ways. Manipulation of this type would be undesirable
and could be perceived negatively from a retailer’s point of view. We feel,
as it is stated within the study, that (quote)

“the preferred option is to induce conservation at the point of
ultimate consumption (the retail level). There is a direct relationship
between retail water pricing and water conservation. Because of this
relationship, the key to meaningful conservation through pricing is
sending the appropriate price signal to ultimate consumers of water
through retail rates.” (End quote) (page 3-24,25)

Another issue discussed is the provision for “take or pay” contracts. All
current outstanding bonded indebtedness of the SLCWCD is secured by two
sources; ad valorem taxes (which has already been addressed) and take or
pay contracts. These two stable revenue sources enable water utilities to
bond at the most favorable rate possible. Without the stability that take or
pay contracts afford, it would be impossible to budget revenues that would
meet operational needs and meet debt service requirements. It would be
difficult, if possible, to meet the continuing needs to upgrade and build

3
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capital facilities for future water needs. In short, eliminating take or pay
contracts would undermine the financial integrity of the water utility. In the
discussion of take or pay contracts in the study it states, (quote)

“Take or pay provisions state that the buyer will pay for the
contracted armount of water whethar the buyer Lsts i ot
or not. This type of provision does not promote the
conservation of water. In essence, as long as you must pay for
the water, you might as well use it; you definitely do no want
to pay for water conserving technologies and then pay for the
contracted amount of water anyway. Take or pay contracts
are a risk management tool that is attractive to risk averse
water wholesalers. Other risk management options should be
considered that are likely to be risk neutral, or at least less risk
averse, in order to allow retail agencies to more effectively
conserve water.” (End quote) (page 3-24)

If properly understood and communicated, take or pay contracts with
water purveyors do not promote water misuse. Contracts will meet the
needs of the purchaser by providing sufficient water to meet demand, and
benefit the seller by being a stable, reliable source of revenue. There is
always risk involved as water utilities with the constant instability of
weather, a fluctuating water supply, unsure demand for future water needs,
and the increasing costs to develop future water sources. The elimination
of contracts that provide a secure revenue stream would only serve to
increase the risk to the water agency and cause problems with revenue
sufficiency, revenue stability, and rate stability.

These are some of the major concerns the SLCWCD has perceived in
reviewing the Water Pricing Policy Study Draft Final Report. We look forward to
additional interaction and comment with the Central Utah staff in its efforts to
meet the provisions of the CUPCA.




The Salt Lake County Water Conservancy District (SLCWCD) appreciates the, gt HiibyiBepartment
comment on the Public Review Draft for Recommendations for Water Conservatic[.)rElST &ancﬂerdUsSE

and Regulations in Utah by the Utah Water Conservation Advisory Board (UWCAD).

We believe that the UWCAD has done a commendable job in evaluating water conservation
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further discussion and examination. These are:

1. Subsection 207(f)(2)(B). Elimination of declining block rate schedules from

any system of water or wastewater treatment charges; and

s Subsection 207(f)(2)(I). Standards governing the sale, installation, and removal
of self-regenerating water softeners, including the identification of public water
supply system service areas where such devices are prohibited, and the
establishment of standards for the control of regeneration in all newly installed

devices.

Under Subsection 207(f)(2)(B), the recommendation is made that the Central Utah Water
Conservancy District (CUWCD), in its water pricing study required by Section 207 of P.L.
102-575, should examine the ability of water wholesalers and federal government funding
agencies (Bureau of Reclamation) to revise, take, or pay contracts to achieve more effective

water conservation pricing.

We feel that a basic premise may have been missed in making this recommendation. Take-or-
pay contracts are the heart and soul of a wholesale agency’s financial structure. They
represent the security or underlying collateral for financing of capital improvements through
bonding or loans. They offer protection against the variability of weather and insulation
against changing political forces. Without take-or-pay contracts, agencies would not be able to
enter the bond market. Probably all outstanding bonds of wholesale agencies in the State are




currently secured by some form of take-or-pay contracts and these contracts venuid i, records Department
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untouchable to change because of obligations in the bond documents. Also, we feel the

elimination of take-or-pay contracts in the future would be to make it impossible for most

agencies to finance any major capital improvements.

T, S PP, [0yl Iy L,

obligation to deliver a set amount of water. This water is developed through a water
development project financed by a loan or bonds. If the sponsoring agency cannot contract to
sell water for a guaranteed amount of revenue, it has no basis for guaranteeing repayment of
the loan or bonds by which the project was constructed and which develops the water that is
sold. Examples of take-or-pay contracts are those between the U.S. Bureau of Reclamation
and the Central Utah Water Conservancy District, the Weber Basin Water Conservancy
District, and the Provo River Water Users Association. These projects were financed by the
federal government to construct the Central Utah Project, Weber Basin Project, and the Provo
River Project, respectively. Another example would be the Welby Jacob Exchange executed
by the SLCWCD and financed by municipal bonds. Another example would be the Smith-
Morehouse Dam constructed by the Weber Basin Water Conservancy District with a loan from
the Board of Water Resources.

Take-or-pay contracts can also be used to pass costs on to other agencies such as the contracts
between the CUWCD and its petitioners or between agencies such as the SLCWCD and its

customer agencies.

In all cases, a take-or-pay contract represents obligations between two parties. On one hand, a
party is obligated to perform in delivering water, to construct facilities to deliver water, or to
provide capital or financing to construct facilities to deliver water. On the other hand, the
other party is obligated to submit a payment which is received as revenue to fulfil financial
obligations that were incurred in constructing facilities and in delivering water. In most cases,
the revenue or payment is considered as collateral under the financing provisions and must be
guaranteed regardless of any other conditions., In this case, it is much like a home mortgage

or a business loan. Failure to make the required payment constitutes a default.




We feel that all loans from State loan programs including those of the Board of Water. oo
Resources must be considered take-or-pay contracts. Money is provided by the State loan
program to finance a water development project. The loan is secured by the water rights of
the project and the projected revenues to be derived from the water sales from the project.

spect of tike-or-pay contracts is that they zllacate and gouorinteza firt

to the receiving agency in times of drought. Without take-or-pay contracts retail agencies

would have no assurance that water will be available when needed.

Also, take-or-pay contracts allow water to be developed in blocks to meet growth over an
extended period of time. At the beginning, most every water project delivers more water than
is needed. As growth occurs over time, more of the water is called upon until it is all utilized.
The take-or-pay financing makes this possible.

We are confused at the recommendation of the Utah Water Conservation Advisory Board that
take-or-pay contracts should be eliminated. This appears to suggest that there should be no
contractual relationships for the development or delivery of wholesale water in Utah.

We do not feel that this recommendation is practical, reasonable, or possible. We do not feel
that there are any realistic alternatives to take-or-pay contracts and none have been suggested
other than building up reserves, which is an important thing to do, but impractical for
financing major projects. The existing contracts that are in place are securing loans and
bonds. With regard to future contracts, no one, including the State loan funds would consider
making a loan without contractual collateral. The central issue is, who will accept the risk of
water development without take-or-pay contracts. Can it be shifted upward to the State? Can
it be shifted downward to retail agencies or customers? In either case, there is no net gain in

conservation.

We sincerely urge the reconsideration of this recommendation. We urge further discussion
and deliberation before this well-intended recommendation goes forward to the detriment of
water development in the State of Utah.
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355 WEST 1300 SOUTH OREM, UTAH 84058-7303
TELEPHONE (801) 226-7100

October 16, 1995

Mr. David Ovard, General Manager

Salt Lake County Water Conservancy District
8215 South 1300 West

West Jordan, UT 84084

Subject: SLCWCD Comments on the Water Pricing Policy Study

Dear Dave:

This is to acknowledge the receipt and review of Salt Lake County Water Conservancy District's
(SLCWCD) formal written comments on the Water Pricing Policy Study (Pricing Study). We appreciate
the review that you and your staff have provided not only through the formal public review process, but
also throughout the entire course of the study. A copy of the comments prepared and provided by Neil
Cox and Clinton Jensen will be included in Appendix H of the final Report on the Water Pricing Policy
Study that is submitted to the Secretary of the Interior. A copy of this letter will also be included in
Appendix H.

Upon review of the comments prepared by your staff, CUWCD does not believe that modifications to the
body of the report are required. All of the points raised are, however, valid concems and we certainly
appreciate and understand the position of SLCWCD. As we have tried to convey clearly throughout the
course of the study, and as SLCWCD states in the first paragraph on page two of the comments, the
CUPCA does not grant authority to CUWCD or any petitioner to require implementation of any policies
or recommendations contained in the study. It is the intent of CUWCD to use the Pricing Study as a
springboard for area agencies to identify opportunities for all of us to better manage water resources in
Utah and to raise issues of concem and interest as we move forward. We look forward to a continued
dialogue on the issues raised in the Pricing Study with SLCWCD and other area water purveyors and
agencies.

Thank you again for your continued interest and assistance in the completion of the Pricing Study.

Sincerely,

((C 7;//(

Karen M. Ricks
WMIS Project Manager

pc: Kreg McCollum, RMI
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Karen Ricks, Project Manager -
Central Utah Water Conservancy District _ g
355 West 1300 South

Orem, Utah 84058-7303

Karen:
RE: Comments on the Water Pricing Policy Study Draft Final Report

Mr. Larry Anderson suggested I make my comments on this report directly to you. You and your
consultants (RMI) are to be commended for the thorough investigation and analysis presented in
the report. As you suggested, a 20-30 page executive summary would be worthwhile for the less
technical reader. The full report however, is well organized and, with only a few minor
exceptions, addresses the issues directly and succinctly.

Your regional survey is a good example of the kind of research cities and other retail water
providers need to undertake in order to choose the most effective conservation methods for their
jurisdictions. People’s beliefs and attitudes are really what determines how they will respond to
pricing policies or any other conservation measure. If water managers do not understand these
beliefs and attitudes, they are destined to make many mistakes in bringing about conservation.

Our specific comments and suggestions are as follows:

The Elasticity Study Survey provides a backdrop for understanding the price elasticity analysis in
Part II. However, there is no discussion of the survey in the technical analysis, so we must
assume the survey data has no direct bearing on the elasticity estimates. Mention of any
conclusions arrived at through survey data that may apply to the elasticity numbers could be made
in the background statement (5.1) on page 5-1.

On Page 4-12, second full paragraph, the last sentence reads: “In the special case of using the
surcharge to transfer revenue recovery, the increased rates at higher usage levels can be used to
actually lower rates at lower usage levels, thus transferring revenue recovery from those who
conserve to those who waste water.” This sentence is uncharacteristically complex and hard to
follow. It could be rewritten as follows: “The surcharge can be used to transfer more of the
revenue burden (cost) to wasters. Higher charges to wasters can generate enough revenue to
actually lower rates for those who use less.”
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On page 4-15 the discussion of margmal cost pricing seems to be a bit oﬁ” track The third
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are adding only another block of water supply which may or may not impose “enormous” costs.
For most water utilities in the Central Utah Water Conservancy District, the marginal cost of
water is represented by the cost of M&I water from the SFN system, the Alpine Aqueduct or
other CUP facilities. For some, the next increment of water supply may be the purchase of water
rights, installing a new well field and building additional storage. These costs are significant but
they are “observable” and they likely would work as a basis for marginal cost pricing of water in
most cases. The last paragraph on this page (ending on the next page) suggests that marginal cost
pricing is too complex for the average utility to handle. Most cost of service studies being carried
out by the larger local utilities address most of the elements that are required for a marginal cost
pricing policy. The discussion in the draft final report dismisses too lightly an approach that may
bring a sound rational to the discussion of water conservation pricing.

On page 8-3, the requirement of CUPCA under item (D) refers to “incremental scarcity value of
water.” The discussion that follows seems to lack a distinction between scarcity value and other
values, i.e., value in use etc. Water has scarcity value only when it is in short supply such as when
the water level in wells is being drawn down over a large area or population growth is pushing the
limits of the developed supply. There are areas in the CUWCD where no scarcity value is
discernable because the supply is sufficient for projected growth. In those utility service areas
where water is scarce, the scarcity value is most likely equal to the cost of developing the next
increment of water supply. The cost to develop or purchase the next block of water (marginal
cost) is then the only measure of scarcity value in situations where more water can be obtained.

In cases where the last water hole has already been brought on line and demand for water is
increasing, the scarcity value could only be equated to the market price that must be paid to move
water from a lower economic use (agriculture) to M&I. A market in water rights exists in some
parts of the CUWCD service area and market prices include a scarcity value component. Scarcity
value is also relevant in places where drought causes temporary shortages in the water supply. In
this case the scarcity value can be measured as the cost of crisis conservation measures, or as the
cost of purchasing emergency supplies from a nearby utility, or from an irrigator.

Sincerely,
v

Lyle Summers
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October 16, 1995

Mr. Lyle Summers, Chief Economist

Utah Department of Natural Resources, Division of Water Resources
1636 West North Temple, Suite 310

Salt Lake City, UT 84116-3156

Subject: DWRe Comments on the Water Pricing Policy Study
Dear Lyle:

This is to acknowledge the receipt and review of the Utah Division of Water Resources (DWRe) formal
written comments on the Water Pricing Policy Study (Pricing Study). We appreciate the review that you,
Division Director Larry Anderson, and the DWRe staff have provided not only through the formal public
review process, but also throughout the entire course of the study. A copy of the comments you prepared
and provided will be included in Appendix H of the final Report on the Water Pricing Policy Study that
is submitted to the Secretary of the Interior. A copy of this letter will also be included in Appendix H.

Upon review of your comments, CUWCD has made some modifications to the body of the report. In
particular, elements of your points regarding marginal cost pricing and the definition of incremental
scarcity value of water have been included in the final report in Sections 4 and 8, respectively. It is the
intent of CUWCD to use the Pricing Study as a springboard for area agencies to identify opportunities for
all of us to better manage water resources in Utah and to raise issues of concem and interest as we move
forward. We look forward to a continued dialogue on the issues raised in the Pricing Study with DWRe
and other area water agencies and purveyors.

Thank you again for your continued interest and assistance in the completion of the Pricing Study.

Sincerely,

0%@?//7/6:/.

Karen M. Ricks
WMIS Project Manager

pc: Kreg McCollum, RMI

YU YIY 12188 KHMMALO1695A File 1.Y.09.128.C0100




Printed from Records Department
DESTROY AFTER USE

BIBLIOGRAPHY




Printed from Records Department
DESTROY AFTER USE

Agthe, Donald E. and R. Bruce Billings, "Dynamic Models of Residential Water
Demand," Water Resources Research 16 (June 1980): 476-480.

American Water Works Association. Water Rates. AWWA Manual M1, Third Edition.
Denver, CO, February 1992.

Beecher, Janice A., and Ann P. Laubach. Compendium on Water Supply, Drought, and
Conservation. Columbus, Ohio: The National Regulatory Research Institute, 1989.

Beecher, Janice A., James R. Landers and Patrick C. Mann. Integrated Resource
Planning for Water Utilities. Columbus, Ohio: The National Regulatory Research
Institute, 1991,

Beecher, Janice A., Patrick C. Mann and James R. Landers. Cost Allocation and Rate
Design for Water Utilities. Columbus, Ohio: The National Regulatory Research Institute,
1990.

Berk, R.A., T.F. Cooley, C.J. LaCivita, S. Parker, K. Sredl, and M. Brewer. Water
Shortages: Lessons in Conservation from the Great California Drought. Abt Books:
Cambridge, MA. 1981.

Billings, R. Bruce, "Specification of Block Rate Price Variable in Demand Models,"
Land Economics 58(3):368-394, 1982.

Billings, R. Bruce, and Donald E. Agthe, "Price Elasticities for Water: A Case of
Increasing Block Rates," Land Economics 56(1):73-84, 1980.

Billings, R. Bruce and W. Mark Day, "Demand Management Factors in Residential
Water Use: The Southern Arizona Experience," American Water Works Association
Journal 81 (March 1989): 58-64.

Boland, John J., Benedykt Dziegielewski, Duane D. Baumann, Eva M. Opitz. Influence
of Price and Rate Structures on Municipal and Industrial Water Use. Carbondale,
[llinois: Planning and Management Consultants, Inc. June 1984. Report submitted to the
U.S. Army Corps of Engineers, Institute for Water Resources, Fort Belvoir, Virginia.

Boland, John J., Wai-See Moy, Roland C. Steiner and Jane L. Pacey. Forecasting
Municipal and Industrial Water Use: A Handbook of Methods. Department of
Geography and Environmental Engineering, The Johns Hopkins University, Baltimore,
Maryland. July 1983. Report submitted to the U.S. Army Corps of Engineers, Institute
for Water Resources.



Printed from Records Department
DESTROY AFTER USE

State of California, Department of Water Resources. Water Conservation Guidebook No.
9: Guidebook on Conservation-Oriented Water Rates. Sacramento, California: State of
California, Department of Water Resources, Office of Water Conservation, 1988.

CH2M Hill. Water Price Elasticity Study. 1991. Report prepared for the State of Utah,
Division of Water Resources.

Cuthbert, Richard W., "Effectiveness of Conservation-Oriented Water Rates in Tuscon,"
American Water Works Association Journal 81 (March 1989): 65-73.

Davis, William Y., Daniel M. Rodrigo, Eva M. Opitz, Benedykt Dziegielewski, Duane
D. Baumann, John J. Boland. IWR-MAIN Water Use Forecasting System, Version 5.1:
User's Manual and System Description (Revised Version). Carbondale, Illinois: Planning
and Management Consultants, Ltd, August 1991. Prepared for U.S. Army Corps of
Engineers, Institute for Water Resources.

Dziegielewski, Benedykt and Eva M. Opitz. Municipal and Industrial Water Use In The
Metropolitan Water District Service Area: Interim Report No. 4. Carbondale, Illinois:
Planning and Management, Ltd., June 1991. Prepared for the Metropolitan Water
District.

Erickson, Christopher R., The Effect of Dual Systems on Price Elasticity of Residential
Water Demand, Utah State University: Logan, Utah, 1991. Unpublished Masters Thesis.

Fox, Karl A., Intermediate Economic Statistics. New York, NY: John Wiley & Sons,
Inc., 1968.

Gardner, B.D., and S.H. Schick. "Factors Affecting Consumption of Urban Household
Water in Northern Utah," Agricultural Experiment Station Bulletin No. 449 (1964). Utah
State University: Logan, Utah.

Gibbs, Kenneth, "Price Variance in Residential Water Demand Models," Water
Resources Research 14 (February 1978): 15-18.

Goldstein, James, "Full-Cost Water Pricing." American Water Works Association
Journal 78 No. 2 (February 1986): 52-61.

Gujarati, Damodar, Basic Econometrics. New York, NY: McGraw-Hill, Inc., 1978.

Hansen, Roger D., and Rangesan Narayanan. "A Monthly Time Series Model of
Municipal Water Demand," Water Resources Bulletin Vol 17, No. 4 (1981): 578-85.



Printed from Records Department
DESTROY AFTER LISE

Hogarty, Thomas F. and Robert J. MacKay. "The Impact of Price on Residential Water
Demand and its Relationship to System Design and Price Structure,” Water Resources
Research 11 (December 1975): 791-794.

Holloway, Milton L and Bob S. Ball of Southwest Econometrics, Inc. Understanding
Trends In Texas Per Capita Water Consumption. July 19, 1991. Report prepared for the
Texas Water Development Board.

Howe, Charles W., "The Impact of Price on Residential Water Demand: Some New
Insights," Water Resources Research, Vol 18, No. 4, Pages 713-716, (August 1982).

Howe, Charles W. and F.P. Linaweaver, Jr., "The Impact of Price on Residential Water
Demand and Its Relation to System Design and Price Structure," Water Resources
Research, Vol. 3, First Quarter 1967, Volume 1.

Hughes, Trevor C., "Peak Period Standards for Small Western U.S. Water Supply
Systems," Water Resources Bulletin 16(4): 661-667, 1980.

Johnston, J., Econometric Methods. New York, NY: McGraw-Hill, Inc., 1963.

Kulshreshtha, Suren N., and Devi D. Tuwari, "Value of Water in Irrigated Crop
Production Using Derived Demand Functions: A Case Study of South Saskatchewan
River Irrigation District," Water Resources Bulletin 27(2): 227-236, 1991.

Metropolitan Water District of Southern California. Water Conservation Pricing
Approaches of the Metropolitan Water District. Los Angeles: Metropolitan Water
District Staff Report, August 1991.

Moncur, J.T., "Urban Water Pricing and Drought Management," Water Resources
Research 23(3): 393-398, 1987.

Moncur, J.T., "Drought Episodes Management: The Role of Price," Water Resources
Bulletin 25(3): 499-505, 1989.

Morgan, W. Douglas and Jonathan C. Smolen, "Climatic Indicators in the Estimation
of Municipal Water Demand," Water Resources Bulletin 12 (June 1976): 511-517.

Nordin, John A., "A Proposed Modification of Taylor’s Demand Analysis: Comment."
Bell Journal of Economics 7(Autumn 1976): 719-21.

Olsen, Daryll and Allan L. Highstreet, "Socioeconomic Factors Affecting Water

Conservation In Southern Texas," American Water Works Association Journal 79 No.
3 (March 1987): 59-68.

BIB-4



Printed from Records Department
DESTROY AFTER USE

Planning and Management Consultants, Ltd. Evaluating Urban Water Conservation
Programs: A Procedures Manual. Sacramento, California: California Urban Water
Agencies, February 1992,

Renshaw, Edward F., "Conserving Water Through Pricing," Water Works Association
Journal 74 No. 1 (January 1982): 2-5.

United States Department of the Interior, Bureau of Reclamation. Central Utah Project:
Bonneville Unit-Utah. Supplement to Definite Plan Report. Department of the Interior,
Bureau of Reclamation, Upper Colorado Region. May 1988.

Weber, J.A., "Forecasting Demand and Measuring Price Elasticity," Journal of the
American Water Works Association 81(5): 57-65, 1989.

BIB-5





