
RESOLUTION NO. 24- 34

A RESOLUTION OF THE TAHOE CITY PUBLIC UTILITY DISTRICT

ADOPTING THE HDR 2024 COMPREHENSIVE WATER RATE STUDY

WHEREAS, the voters of the State of California in 1996, approved Proposition 218, adding articles
XIIIC and XIIID to the California Constitution; and, 

WHEREAS, the California Constitution, Article XIIID, sections 6( b)( 1)-( 5) impose five

substantive requirements on fees for a property -related service including water and sewer
service fees; and, 

WHEREAS, the Tahoe City Public Utility District Board of Directors, following best practices, 
commissioned HDR Engineering, Inc. ( HDR) to conduct an independent review of the five- year
financial plan for water services, complete a comprehensive water rate study, and develop a five- 
year rate schedule for these services that meets the requirements ofArticle XIIID, sections 6( b)( 1)- 

5); and, 

WHEREAS, HDR has prepared the HDR 2024 Comprehensive Water Rate Study ( Rate Study) and
presented the results of the Rate Study to the Board of Directors in public meetings held on
September 20, 2024, and November 15, 2024; and, 

WHEREAS, at the September 20, 2024, regular meeting of the Board of Directors, the Board
directed the initiation of the Proposition 218 requirements including: mailing a notice to all
property owners and/ or tenants whose property receives water service of the proposed water
rates, information on the protest process, placing the Rate Study on the website for public review, 
and setting the date for the Public Hearing; and, 

WHEREAS, at the November 15, 2024 regular meeting of the Board of Directors, the Board
conducted a Public Hearing on the Rate Study and proposed water rates and received and
considered public comment and written protests on the Rate Study and proposed water rates; 
and, 

WHEREAS, at the November 15, 2024 regular Board meeting, after the Public Hearing was closed, 
the Board received the final count of valid written protests of the proposed water rates and less
than a majority of the property owners and/ or tenants whose property receives water service filed
valid written protests of the proposed water rates. 

NOW, THEREFORE, BE IT RESOLVED by the Board of Directors of the Tahoe City Public Utility
District, as follows: 

1) That the above recitations are true and correct. 

2) The HDR 2024 Comprehensive Water Rate Study is approved. 
3) This Resolution No. 24- 34 shall become effective upon its passage and adoption. 

PASSED AND ADOPTED on the 15th day of November 2024, at a regular meeting of the Board of
Directors of Tahoe City Public Utility District by the following vote: 

AYES: Wilkins, Pang, Scoville, Friedman, Beals

NOES: None

ABSENT: None
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TAHOE CITY PUBLIC UTILITY DISTRICT

BY: 

Elleyne Beals, President

ATTEST - 

Terri Viehmann, District Clerk
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November 20, 2024

Mr. Sean Barclay
General Manager

Tahoe City Public Utility District

221 Fairway Drive

Tahoe City, CA 96145

Subject: 2024 Water Rate Study Final Report

Dear Mr. Barclay: 

HDR Engineering, Inc. ( HDR) is pleased to present to the Tahoe City Public Utility District ( District) 
the final report for the 2024 Water Rate Study ( Study). The Study objectives were to provide an

independent review of the five-year financial plan, and develop cost -based and proportional
water rates for Board consideration. The results of the Study will provide the District with a five- 
year maximum rate schedule to fund the Study identified water utility operating and capital

needs. This report outlines the approach, methodology, findings, and conclusions of the

comprehensive rate study process. 

The costs associated with providing water services to the District' s customers was developed
based on the District' s specific information and is included within the development of the

proposed rates. The Study was developed utilizing industry recognized generally accepted rate
setting principles and methodologies as outlined in the American Water Works Association M1

Manual. This report provides the basis for developing and implementing water rates which are
cost -based, proportional, and defensible to the District' s customers. 

We appreciate the assistance provided by the District' s management and staff in the

development of this study. More importantly, HDR appreciates the opportunity to provide these

technical and professional services to the District. 

Sincerely yours, 

HDR Engineering, Inc. 

LA_1

Shawn Koorn

Associate Vice President

hdrinc.com

900 108' h Ave NE, Suite 1200, Bellevue, WA 98004

T 425- 450- 6200
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1 Executive Summary

Introduction

HDR Engineering, Inc. ( HDR) was retained by Tahoe City Public Utility District ( District) to conduct
a comprehensive water rate study ( Study). The main objectives of the Study are: 

Develop a projection of water revenues to support the District' s operating and capital
costs

Proportionally distribute the costs of providing water services to the customers receiving
service

9 Propose cost -based and proportional water rates for a multi -year time period

Since the completion of the 2019 rate study, there have been changes to the District' s customers, 

operating costs, and capital plan that resulted in the need to update the Study. It is important to
note that the results shown in this report are based on information available at ' a point in time'. 

That is to say that if the information available at a later date has changed then the results of the
analysis would likely also change or differ from those presented in this report. 

The District owns, operates, and maintains the water system which provides services to its

customers. The costs associated with providing water services to District' s customers has been
developed based on the District provided information and is included within the development of
the proposed rates. 

In 2024, the District entered into an agreement to acquire the assets of the Tahoe Swiss Village

Utility, Inc. ( TSVU), with the acquisition set to take effect on January 1, 2025. This water system

acquisition is part of the District' s long- standing practice of acquiring existing, private water
systems within its service area. The District' s Water System Acquisition Policy guides these
acquisitions and consolidations and sets forth the rationale and benefits to the District, which

include, operational efficiencies, reduced duplication and improvements to public health and
safety for all property owners within TCPUD boundaries. The Study has incorporated TSVU' s
operational and capital costs and accounts for the revenue increase from the approximately 445

new water customers to the District' s system. 

Overview of the Rate Study Process
A comprehensive rate study uses three interrelated analyses to address the adequacy and
proportionality of a utility' s rates. These three analyses are a revenue requirement analysis, a
cost of service analysis, and a rate design analysis. These three analyses are illustrated below in

Figure ES - 1. 
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Revenue Requirement Analysis

1

Cost of Service Analysis

1

Rate Design Analysis

Compares the revenues to the expenses of

each utility to determine the overall revenue
adjustment required

Proportionally allocate the revenue

requirement to the customer classes of service

Considers both the revenue requirement

and cost of service analyses to develop

the proposed water rates

The basic framework outlined above was utilized in the development of the Study for reviewing

and evaluating the District' s water rates. A key aspect of the approach is utilizing generally
accepted approaches and tailoring it to the District' s specific customer and system
characteristics. The result of each task of the water rate study were used as the basis for

establishing cost -based and proportional rates for the District' s water customers. 

Key Water Rate Study Results
The water rate study' s technical analyses were developed based on the operating and capital
costs necessary to provide service to District' s customers. The analyses performed resulted in the
following findings, conclusions, and recommendations. 

A revenue requirement analysis was developed for the water utility for the projected time
period of 2025 through 2029

The District' s adopted 2024 budget for the water utility was used as the starting point of
the analyses

Operation and maintenance expenses are projected to increase at inflationary levels with
no assumed changes to levels of service

The District' s current capital improvement plan for the water utility, was used to develop
a capital funding plan

A five- year rate transition plan was developed to adequately fund the operating and
capital needs

For the water utility, annual revenue adjustments are necessary to fund the operating
and capital needs

FN I
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A cost of service analysis was developed to determine the appropriate level of revenue to
collect from each customer class of service and the fixed and consumption charge

Proposed rates were developed, for the water utility, for 2025 through 2029 that reflect
the proportionality as developed in the cost of service analysis while collecting the target
level of revenues from the revenue requirement analyses

Summary of the Water Revenue Requirement Analysis
A revenue requirement analysis is the first analytical step in the development of the water rate

study. This analysis determines the adequacy of the level of current water revenues for the
District. From this analysis, a determination can be made as to the overall level of water revenue

adjustments needed to provide adequate funding for both operating and capital needs. 

For the revenue requirement analysis, a " cash basis" approach was utilized. The cash basis

approach is the most commonly used methodology by municipal utilities to establish the revenue
requirement and is the approach used in the District' s previous rate studies. The cash basis
approach includes operation and maintenance ( O& M) expenses, transfers, annual debt service, 

and rate funded capital. The primary financial inputs in the development of the revenue
requirement analysis were the District' s 2024 adopted water budget, historical billed customer

accounts and consumption data, and the water system capital improvement plan. 

The water revenue requirement was developed from the adopted 2024 water utility budget for

a projected time period. For the Study, a revenue requirement analysis was developed for the
projected time period of 2025 through 2034 with a focus on the next five- year period of 2025
through 2029 to establish the maximum proposed rates. A multi -year time frame is
recommended in order to better anticipate future financial requirements and allow the District

to begin planning for these changes sooner, thereby minimizing short-term rate impacts and
overall long-term rates. A good example of this is the planned debt issuance to fund the West
Lake Tahoe Regional Water Treatment Plant ( WTP) which is set to begin repayment in 2025. 

Once the operating and maintenance expenses were developed for the projected time period, 
based on budgeted expenses and historical and projected inflationary factors, the next step was

to develop the capital funding plan. The proper and adequate funding of capital projects is
important in helping to minimize impacts to rates over time. A general financial guideline states
that, at a minimum, a utility should fund an amount equal to or greater than annual depreciation
expense through rates. For the Study, the District' s current capital improvement plan identified

the projects necessary to maintain the water system, as well as projects necessary to upgrade
recently acquired water systems to bring them up to the District' s levels of service. The capital
funding plan developed for the District' s water utility has placed the rate funded capital level at

3. 7 million in 2025 and $ 3. 8 million annually in 2026 through 2029. This level of funding was
established based on the long- term need to prudently fund replacement and repair of the

existing water system and is greater than annual depreciation expense of approximately $ 1. 4

million in 2023. The difference between annual capital needs and rate funded capital, is funded

through other funding sources such as reserves and long- term borrowing. The District prioritizes
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cash financing" capital projects as evident through the level of annual rate funded capital. This
level of " pay- as- you- go" funding creates a more stable level of funding over time for capital
projects, more predictable rates for customers, and can also provide the District with increased
financial flexibility into the future. The other funding sources include reserve funds and long- term
debt issuance. Given the nature and extent of the necessary capital projects, additional long-term
debt is projected during the next five-year time period and is addressed during the District' s long
term financial planning process. In developing the water capital funding plan, HDR is not acting
in a municipal advisory role to the District. 

The revenue requirement analysis for the District' s water utility was developed to determine the
necessary revenues to meet the costs of providing water service to the customers based on the
specific O& M and capital costs of the District' s water utility. Provided below, in Table ES - 1, is a

summary of the water revenue requirement analysis. A more detailed analysis of the water
revenue requirement can be found in Section 3 of this report. 

2024 2025 2026 2027 2028

Revenues

2029

Rate Revenues 9, 387 9, 411 9, 434 9, 458 9, 482 9, 505

Other Revenues 961 1. 498 1, 511 1, 568 L651 1, 742

Total Revenues 10, 349 10, 909 10,945 11, 026 11, 133 11, 247

Expenses

Total O & M 6, 596 7, 589 8,038 8, 513 9, 015 9, 546

Rate Funded Capital 3, 700 3, 700 3, 825 3, 825 3, 825 3, 825

Net Debt Service 51 718 1, 111 1, 754 2, 356 2, 848

Reserve Funding 1 78 159 234 460 896

Total Revenue Requirement 10, 348 12, 085 13, 133 14, 326 15, 656 17, 115

Total Bal. / ( Def.) of Funds 0 1, 176) 2, 188) 3, 300) 4, 523) 5, 868) 

As illustrated above, the water revenue requirement has summed the annual O& M expenses, 

rate funded capital, net debt service, and reserve funding. The total revenue requirement is then
compared to the total sources of funds which are the rate revenues, at present rate levels, and
other miscellaneous revenues. From this comparison a balance or deficiency of funds in each

year can be determined. It is important to note the " Bal. / ( Def.) of Funds" row is cumulative. 

That is, any adjustment to rate revenues in the initial years will reduce the deficiency in the later
years, assuming expenses remain the same. Over the five- year projected period, the level of
water rate revenues will need to be adjusted to fund the District' s projected operating and capital
needs for the water utility. 
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Based on the water revenue requirement analysis developed herein, HDR has concluded that the

District will need to adjust the level of water revenues received over the next five years ( 2025 — 

2029). HDR has reached this conclusion for the following reasons: 

Rate revenue adjustments are necessary to fund annual water utility operating expenses

Rate revenue adjustments are necessary to maintain prudent funding of annual renewal
and replacement of the water system

Rate revenue adjustments are necessary to fund annual debt service payments which
have, and will, fund system improvements and betterments

The rate revenue adjustments maintain the strong financial health of the District' s water
utility ( e. g., reserve levels, debt service coverage ratios) and provide long-term, 
sustainable funding levels

In reaching this conclusion, HDR recommends that the District increase annual rate revenues
annually in 2025 through 2029. Based on the Study assumptions, increasing the rate revenues to
fund the identified revenue deficiencies in this Study will provide sufficient funding for annual
O& M and capital improvement needs over this Study time period. A detailed discussion of the
development of the revenue requirement is provided in Section 3 of this report and the technical

analysis is provided in Exhibit 1 through Exhibit 6 of the Technical Appendix. 

Summary of the Water Cost of Service Analysis
A cost of service analysis determines the proportional distribution of the revenue requirement
to the water customer classes of service. Whereas the revenue requirement analysis determines

the utility' s overall revenue needs, the cost of service analysis determines the proportional
manner in which to distribute the cost of service and collect that revenue requirement for the

proposed time period. The cost of service analysis is based on generally accepted methodologies
as outlined in the American Water Works Association M1 Manual, Principles of Water Rates, 

Fees and Charges and the water system and customer characteristics. For the District' s Study, 

the revenue requirement for 2025 was used as the ' test year' for the water utility in order to

develop the cost of service analysis. 

In summary form, the cost of service analysis began by functionalizing the revenue requirement. 
As explained in more detail later in this report, the functionalized revenue requirement was then

allocated to the various cost components. The individual allocation totals were then

proportionally distributed to the customer class of service based on each customer class' s use of, 
or demand, placed on the water system ( via the distribution factors). The distributed expenses
for each customer class were then aggregated ( summed) to determine each customer class' s

overall revenue responsibility. Table ES - 2 provides the summary of the cost of service analysis
based on the water system specific costs and each of the District' s water customer class of service

characteristics. 
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Present Distributed S
Class of Service Revenues Costs Difference

Residential 7, 980

Commercial 1, 045

Fireline 386

Total System 9, 411

8, 877 897) 

1, 291 246) 

419 33

10, 587 1, 176) 

The results of the cost of service analysis show differences between the customer classes of

service. This is not uncommon given the nature of how customer water consumption patterns
change overtime, changes in how the District incurs costs, the level of costs incurred, and system

demographics. 

Given the requirement of California Constitution Article XIII D, Section 6 ( commonly referred to
as Proposition 218) the results of the water cost of service analysis are used to establish the

proposed rates. As noted in the cost of service section of this report, the implementation of cost
of service adjustments will impact the overall customer bill and revenue generation. A detailed
discussion of the development of the cost of service analysis is provided in Section 4 of this report
and in Exhibit 7 through Exhibit 18 of the Technical Appendix. 

Summary of the Water Rate Design
The third and final step of the comprehensive rate study process is the design of the water rates
to collect the targeted levels of revenue, based on the results of the revenue requirement and

cost of service analyses. The revenue requirement analysis provided a set of recommendations
related to annual revenue adjustments, while the cost of service results in the need to make

interclass ( cost of service) adjustments. 

The District currently has three customer classes of service: Residential, Commercial, and Fireline. 
Residential and Commercial customer classes are currently charged a fixed base charge schedule
which varies based on the service meter size. Forthe consumption charge, Residential is currently

charged on a four -tiered consumption structure on a per thousand gallon ( 1, 000 gal) basis. 
Commercial customers are charged a uniform consumption charge on a per 1, 000 gallon basis. 

Lastly, Fireline customers are charged on a fixed charge basis that varies by Fireline size. 

After reviewing the current rate structure with the District staff, it was determined that the
current base ( or fixed meter) charge structure would be maintained. The base charge structure

will still vary by service meter size with the equivalencies based on AWWA safe operating capacity
ratios which is an industry standard approach. The Fireline base charge will be calculated on a
stand- alone basis. 
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After a review of the customer consumption patterns, and discussion with the District, the tiered
rate structure will be maintained for Residential customers and the uniform consumption charge

be maintained for Commercial customers. Given this, and the result of the prior analyses - the

revenue requirement and cost of service - the proposed rates were developed for the five-year

period of 2025 through 2029. The proposed rates were designed to reflect the proportional
distribution of the costs of providing service to each customer class, both fixed and consumption, 
and overall revenue needs of the water utility over the projected time period. Provided in Table
ES - 3 is a summary of the present and proposed residential rates for the District' s water utility. 

Present

Rates 2025 2026 2027 2028 2029

Base Charge Mo. 

3/ 4" 94. 57 106. 57 116. 69 127. 78 139. 92 153. 21

1" 157. 93 177. 96 194. 87 213. 38 233. 65 255. 85

11/ 4" 236. 42 266. 41 291. 72 319. 43 349. 78 383. 01

11/ 2" 314. 92 354. 86 388. 57 425. 48 465. 90 510. 16

2" 504. 06 567. 99 621. 95 681. 04 745. 74 816. 59

3" 945. 70 1, 776. 44 1, 945. 20 2, 129. 99 2, 332. 34 2, 553. 91

4" 1, 576. 48 3, 551. 82 3, 889. 24 4, 258. 72 4, 663. 30 5, 106. 31

6" 3, 152. 02 5, 683. 13 6, 223. 03 6, 814. 22 7, 461. 57 8, 170. 42

8" 5, 043. 42 8, 170. 37 8, 946. 56 9, 796. 48 10, 727. 15 11, 746. 23

Consumption Charge 1, 000gal

0 - 8, 000 gal 3. 55 3. 74 4. 10 4. 49 4. 92 5. 39

8, 000 - 20, 000 gal 4. 64 4. 89 5. 35 5. 86 6. 42 7. 03

20, 000 - 40,000 gal 6. 68 6. 70 7. 34 8. 04 8. 80 9. 64

40,000 + gal 13. 21 12. 91 14. 14 15. 48 16. 95 18. 56

Table ES - 3 shows, for residential customers, the present rate structure has been revised slightly
and the level of rates have been adjusted in order to meet target revenue levels and the unit

costs as developed in the cost of service analysis. The 2025 rates are based on the unit cost from

the cost of service analysis. The proposed rates are projected to be effective January 1 of each

year starting January 1, 2025. 

Table ES - 4 provides a summary of the present and proposed commercial rates. As noted, 
Commercial customers have the same proposed base charge as residential customers. 

Additionally, the present uniform consumption charge structure will remain and only the pricing
of the uniform rate has been revised to reflect the unit costs as developed in the cost of service

analysis. 
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Present

Rates 2025 2026 2027 2028 2029

Base ChanL lAcct. lMo. 

3/ 4" 94. 57 106. 57 116. 69 127. 78 139. 92 153. 21

1" 157. 93 177. 96 194. 87 213. 38 233. 65 255. 85

11/ 4" 236. 42 266. 41 291. 72 319. 43 349. 78 383. 01

11/ 2" 314. 92 354. 86 388. 57 425. 48 465. 90 510. 16

2" 504. 06 567. 99 621. 95 681. 04 745. 74 816. 59

3" 945. 70 1, 776. 44 1, 945. 20 2, 129. 99 2, 332. 34 2, 553. 91

4" 1, 576. 48 3, 551. 82 3, 889. 24 4, 258. 72 4, 663. 30 5, 106. 31

6" 3, 152. 02 5, 683. 13 6, 223. 03 6, 814. 22 7, 461. 57 8, 170. 42

8" 5, 043. 42 8, 170. 37 8, 946. 56 9, 796. 48 10, 727. 15 11, 746. 23

Consumption Charge 1, 000gai

All Usage 5. 01 5. 08 5. 56 6. 09 6. 67 7. 30

A more detailed discussion of the development of the proposed water rates is provided in Section
5 of this Study. 

Board Review

Proposition 218 outlines the process to adopt and implement the proposed water rates. This
includes the establishment of the cost basis and proportionality of the water rates which is the
purpose of the study and summarized in this report. As part of the public review process, the

study results and recommendations were presented to the District Board at the August 16, 2024
and September 20, 2024 public meetings. At the conclusion of the September Board meeting, 
District staff was directed to mail the Proposition 218 notices to the District' s customers which

outlined the proposed changes in rates along with the time, date, and location of the public
hearing. The District held a public hearing on November 15, 2024, to discuss the publicly noticed
proposed water rates. At the completion of the public hearing, the Board accepted the water
rate study and adopted the proposed water rates as outlined in this report for 2025 through
2029. 
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1 Introduction and Overview

1. 1 Introduction

HDR was retained by the Tahoe City Public Utility District to conduct a comprehensive water rate

study. The objective of the rate study was to review the District' s operating and capital costs in
order to develop a projection of revenue needs and cost -based rates for the water system
customers. This study determined the adequacy of the existing rates and provides the framework
and cost basis for any needed future adjustments. 

The District owns and operates the water system, which provides service to over 5, 700 customer
accounts within Tahoe City. With the planned acquisition of Tahoe Swiss Village Utility, Inc. in
January 2025, the total number of customers will exceed 6, 145. The water system consists of
supply, transmission, and distribution services. The District receives source water from local
ground water resources via wells and a surface water plant. The costs associated with providing
water supply, plus the costs of distributing water to customers, has been developed based on
District provided information and included within the development of the proposed rates. 

1. 2 Goals and Objectives

The District had a number of key objectives in developing the water rate study. These key
objectives provided a framework for policy decisions in the analysis that follows. These key
objectives were as follows: 

Develop the water study in a manner that is consistent with the principles and methodologies
established by the American Water Works Association ( AWWA), M1 Manual, Principles of

Water Rates, Fees, and Char&es. 

In financial planning and establishing the District' s rates, review and utilize best industry
practices, while recognizing and acknowledging the specific and unique characteristics of the
District' s systems. 

Review the District' s rates utilizing generally accepted rate making methodologies to
determine adequacy and proportionality of the water rates. 

Meet the long- term financial planning criteria and goals of the District. For example, debt
service coverage ratios, adequate funding of capital infrastructure, and maintenance of
adequate and prudent reserve levels. 

Develop a final proposed financial plan which adequately supports the utility' s funding
requirements, while attempting to minimize overall impacts to rates. 

Develop a proportional distribution of costs to the District' s water customers. 

Provide proposed rates designed to meet the legal requirements of Article XIII D. 

1. 3 Overview of the Rate Study Process
User rates must be set at a level where a utility' s operating and capital expenses are met with
the revenues received from customers. This is an important point, as failure to achieve this
objective may lead to insufficient funds to maintain system integrity. To evaluate the adequacy
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of the water rates, on a standalone basis, a comprehensive rate study is often performed. A
comprehensive rate study consists of three interrelated analyses. Figure 1 — 1 provides an

overview of these analyses. 

Figure 1— 1

6.0verview of the Comprehgnsive Rate Analyses I& 
Revenue Requirement Analysis

1

Cost of Service Analysis

1

Rate Design Analysis

Compares the revenues to the expenses of

each utility to determine the overall revenue
adjustment required

Proportionally distribute the revenue

requirement to the customer classes of service

Considers both the revenue requirement

and cost of service analyses to develop
the proposed water rates

The above framework for reviewing and evaluating rates was utilized for the District' s water rate
study. 

1. 4 Organization of the Study
This report is organized in a sequential manner that first provides an overview of utility rate

setting principles, followed by sections that detail the specific steps used to review the District' s
water rates. The following sections comprise the District' s water rate study report: 

Section 2 — Overview of Rate Setting Principles

Section 3 — Revenue Requirement Analysis

Section 4 — Cost of Service Analysis

Section 5 — Rate Design Analysis

A Technical Appendix is attached at the end of this report, which details the various technical

analyses that were undertaken in the preparation of the Study. 

1. 5 Summary
This report will review the comprehensive water rate study prepared for Tahoe City Public Utility
District. This report has been prepared utilizing generally accepted and industry standard water
rate setting techniques as outlined in the AWWA M1 Manual. 
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2 Overview of the Rate Setting Process

2. 1 Introduction

This section of the report provides background information about the rate setting process, 
including descriptions of generally accepted principles, types of utilities, methods of determining
a revenue requirement, the cost of service, and rate design analyses. This information is useful

for gaining a better understanding of the details presented in further sections of this report. 

2. 2 Generally Accepted Rate Setting Principles
As a practical matter, all utilities should consider setting their rates around some generally
accepted or global principles and guidelines. Utility rates should be: 

Cost -based, proportional, and set at a level that meets the utility' s full revenue
requirement

Easy to understand and administer
IL Designed to conform to " generally accepted" rate setting techniques

I Stable in their ability to provide adequate revenues for meeting the utility' s financial, 
operating, and regulatory requirements

16 Established at a level that is stable from year-to-year from a customer' s perspective

2. 3 Determining the Revenue Requirement
Most public utilities use the cash basis approach for establishing their revenue requirement and
setting rates. This approach conforms to most public utility budgetary requirements and the
calculation is easy to understand. A public utility totals its cash expenditures for a period of time
to determine required revenues. The revenue requirement for a public utility is usually comprised

of the following costs or expenses: 

Total Operating Expenses: This includes a utility' s operation and maintenance ( O& M) 
expenses, plus any applicable taxes or transfer payments. Operation and maintenance
expenses include the materials, electricity, labor, supplies, etc., needed to keep the utility
functioning. 

Total Capital Expenses: Capital expenses are calculated by adding debt service payments
principal and interest) to capital improvements financed with rate revenues. In lieu of

including capital improvements financed with rate revenues, a utility sometimes includes
depreciation expense to stabilize the annual revenue requirement. 

Under the cash basis approach, the sum of the total O& M expenses plus the total capital

expenses equals the utility' s revenue requirement during any selected period of time ( historical
or projected). 

Note that the two portions of the capital expense component ( debt service and rate funded
capital) are necessary under the cash basis approach because utilities generally cannot finance
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all their capital facilities with long-term debt. At the same time, it is often difficult to pay for
capital expenditures on a " pay- as- you- go" basis given that some major capital projects may have
significant rate impacts upon a utility and its customers, even when financed with long- term debt. 

Many utilities have found that some combination of pay- as- you- go funding and long- term
financing will often lead to minimization of rate increases overtime. 

Public utilities typically use the cash basis' approach to establish their revenue requirement. An
exception occurs if a public utility provides service to a large wholesale or contract customer. In
this situation, a public utility could use the " utility basis" approach ( see Table 2 - 1) regarding

earning a fair return on its investment. 

Cash Basis Utility Basis ( Accrual) 

O& M Expenses

Taxes/ Transfer Payments

Capital Improv. Funded From Rates

Depreciation Expense) 

Debt Service ( Principal + Interest) 

0& M Expenses

Taxes/ Transfer Payments

Depreciation Expense

Return on Investment

Total Revenue Requirement = Total Revenue Requirement

2. 4 Analyzing Cost of Service
After the total revenue requirement is determined, it is allocated and proportionally distributed
to the users ( i. e., customer classes) of the service. The allocation and distribution, analyzed

through a cost of service analysis, reflects the cost relationships for providing water services. A
cost of service analysis requires three analytical steps: 

1. Costs are functionalized or grouped into the industry standard cost categories related to
providing service. For a water utility this typically includes supply, treatment, distribution, 
pumping, etc. This step is typically accomplished through the utility' s accounting system. 

The functionalized costs are then allocated to specific cost components. Allocation refers

to the arrangement of the functionalized data to the appropriate cost component( s). For

example, a utility' s water costs are typically allocated as average day, peak day, or
customer related. 

1 " Cash basis" as used in the context of rate setting is not the same as the terminology used for accounting purposes
and recognition of revenues and expenses. As used for rate setting, " cash basis" simply refers to the specific cost
components to be included within the revenue requirement analysis. 
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3. Once the costs are allocated to the appropriate cost component( s), they are

proportionally distributed to the customer classes of service ( e. g., Residential, 

Commercial). The distribution is based on each customer class' s relative contribution to

the cost component ( i. e., benefits received from and burdens placed on the system and
its resources). For example, customer -related costs are distributed to each class of service

based on the total number of customers in that class of service. Once costs are

distributed, the revenues from each customer class of service required to achieve cost - 

based rates can be determined. 

2. 5 Designing Utility Rates
Rates that meet the utility' s objectives are designed based on both the revenue requirement and
the cost of service analysis. This approach results in rates that are strictly cost -based and does

not consider other non -cost based goals and objectives ( conservation, economic development, 
ability to pay, revenue stability, etc.). In designing the final proposed rates, factors such as ability
to pay, continuity of past rate philosophy, economic development, ease of administration, and
customer understanding may be taken into consideration. However, the proposed rates must
take into consideration each customer class' s proportional share of costs allocated through the
cost of service analysis to meet the requirements of California Constitution Article XIII D, 

commonly referred to as Proposition 218. 

2. 6 Economic Theory and Rate Setting
One of the major justifications for a comprehensive rate study is founded in economic theory. 
Economic theory suggests that the price of a commodity must
roughly equal its cost if parity among customers is to be
maintained. This statement' s implications on utility rate designs
are significant. For example, a water utility usually incurs capacity - 

related costs to meet summer lawn watering needs. It follows that
the customers who create excessive peak demands on the system
and create the need for upsizing of the distribution system should
pay for those over -sized facilities in proportion to their

contribution to total peaking requirements. When costing and
pricing techniques are refined, consumers have a more accurate understanding of what the
commodity costs to produce and deliver. This price -equals -cost concept provides the basis for
the subsequent analysis and comments. 

2. 7 Summary
This section of the report has provided a brief introduction to the general principles, techniques, 
and economic theory used to set water rates. These principles and techniques will become the
basis for the District' s comprehensive rate studies. 
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3 Revenue Requirement Analysis

3. 1 Water Revenue Requirement

This section describes the development of the revenue requirement analysis for the District' s

water utility. The District has provided detailed revenue, expenses, and customer billing data for
the water system that allowed for the development of the revenue requirement. The revenue

requirement analysis is the first analytical step in the comprehensive water rate study process. 
This analysis determines the adequacy of the District' s overall water revenues at current rate
levels. From this analysis, a determination can be made as to the overall level of rate revenue

needed to provide adequate and prudent funding for both operating and capital needs. HDR
developed an independent analysis based on information provided by the District as part of the
review of proposed rate revenue adjustments. 

3. 2 Determining the Water Revenue Requirement
In developing the District' s water revenue requirement, the water utility, as an enterprise fund, 
must financially " stand on its own" and be properly funded. That is, no transfers from other
District funds occur to support the District' s water utility. As a result, the revenue requirement

analysis, as developed herein, assumes the full and proper funding needed to operate and
maintain the water system on a financially sound and prudent basis. 

3. 3 Establishing a Time Frame and Approach
The first step in calculating the revenue requirement for the District' s water utility was to
establish a time frame for the revenue requirement analysis. For the Study, the revenue

requirement was developed for a 10- year time period ( 2025 through 2034). Reviewing a multi- 
year time period is recommended as it attempts to identify major expenses that may be on the
horizon. By anticipating future financial requirements, the District can begin planning for these
changes sooner, thereby minimizing short- term rate impacts and overall long-term rates. For
purposes of setting rates, the Study focuses on the next five years as the rate setting period of
2025 through 2029. 

The second step in determining the revenue requirement was to decide on the basis of
accumulating costs. For the Study, the revenue requirement analysis was established using a
cash basis" approach. The cash basis approach is the most common methodology used by

municipal utilities to set their revenue requirement. This is also the methodology that the District

has historically used to establish its water revenue requirement. Table 3 - 1 provides a summary
of the cash basis approach and cost components used to develop the District' s water revenue
requirement. 
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Water Operation and Maintenance Expenses

Rate Funded Capital

Net Debt Service ( Principal + Interest) 

Reserve Funding

Total Water Revenue Requirement

Miscellaneous Revenues

Net Revenue Requirement ( Bal. Req' d from Rates) 

Given a time period around which to develop the revenue requirement and a method to
accumulate the costs, the focus shifts to the development and projection of the revenues and

expenses of the District' s Study. 

The primary financial inputs in the development of the revenue requirement are the District' s
adopted water budget, district long- term financial plan, recent and historical billed customer and
consumption data, and the water capital improvement plan. Presented below is a detailed
discussion of the steps and key assumptions contained in the development of the projections of
the District' s water revenue requirement analysis. 

3. 4 Projecting Rate and Other Miscellaneous Revenues
The starting point of the revenue requirement analysis is to develop a projection of the water
rate revenues, at present rate levels. In general, this process involved developing projected billing
units for each customer group ( e. g., Residential, Commercial, Fireline). For the water utility, the
billing units were the number and size of meters for the fixed charge and the monthly metered
consumption for each customer for the consumption charge. The billing units for each customer

group were then multiplied by the applicable current water rates. This method of independently
calculating revenues links the projected
revenues used within the analysis to the

projected billing units. It also helps to confirm
that the billing units used within the study are
reasonable for purposes of projecting future
revenues, distributing costs, and ultimately, 

establishing proposed rates. 

The District currently has a rate structure for
each customer class, Residential, Commercial, 

and Fireline. As noted above, the projection of
revenues - and subsequent cost distribution - is

based on each specific customer class of service. 

Given this, a revenue projection was developed
for each of the customer classes of service. The
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majority of the District' s rate revenues are derived from the Residential customer class. The
District also has customer classes for Commercial and Fireline customers. In total, and at current

rate levels, the District is projected to receive approximately $9. 4 million in rate revenue in 2024, 
based on the projection of customers and metered consumption. Over time, the Study has
assumed a conservative level of customer growth of 0. 25% per year. This results in rate revenues

increasing to approximately $ 9. 5 million, at present rate levels, in 2029 as a result of the
estimated growth on the system. 

In addition to rate revenues, the District receives other revenues from operations. These are

revenues related to penalties, interest earnings, rental income, and revenues from the

acquisition of water systems along with other operating revenues. In total, the District is
projected to receive approximately $ 960, 000 in other revenues in 2024. This amount is

anticipated to increase to $ 1. 74 million by 2029 when including the revenues from the recently
acquired systems. 

On a combined basis, taking into account rate revenues and other revenues, the District' s water
utility has total projected revenues of approximately $ 10. 3 million in 2024, increasing to

approximately $ 11. 2 million by 2029. Again, this does not include any proposed revenue
adjustments, only increases in revenues due to customer growth and annual changes in
miscellaneous revenues. 

3. 5 Projecting Operation and Maintenance Expenses
Operation and maintenance ( 0& M) expenses are incurred bythe Districtto provide waterservice

supply, treatment, transmission, and distribution) as well as to operate and maintain the existing
infrastructure. As mentioned, the District provided detailed 0& M expenses based on the 2024
adopted budget. The budgeted O& M expenses were projected over the time period based on

historical and projected inflationary factors experienced by the District and the general economy. 
Provided in Table 3 - 2 is a summary of the primary escalation factors used to develop the
projection of 0& M expenses. 

2025 2026 2027 2028 2029

Salaries 7. 0% 7. 0% 7. 0% 7.0% 7.0% 

Benefits 5. 5% 5. 5% 5. 5% 5. 5% 5. 5% 

Professional Services 5. 5% 5. 5% 5. 5% 5. 5% 5. 5% 

Materials & Supplies 5. 5% 5. 5% 5. 5% 5. 5% 5. 5% 

Equipment 5. 5% 5. 5% 5. 5% 5. 5% 5. 5% 

Miscellaneous 5. 5% 5. 5% 5. 5% 5. 5% 5. 5% 

Utilities 5. 5% 5. 5% 5. 5% 5. 5% 5. 5% 

CIP 5. 0% 4. 0% 3. 0% 3. 0% 3. 0% 

Flat 0. 0% 0. 0% 0. 0% 0. 0% 0.0% 

Revenue Requirement Analysis
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Each of the budgeted O& M expenses were reviewed and the applicable escalation factor applied

to develop the O& M for the projected time period. Exhibit 2 of the Technical Appendix provides
a summary of the assumptions used to develop the projection of revenues and escalation of the
0& M expenses. 

Based on the 2024 adopted budget, the total 0& M expenses for the District are $ 6. 6 million. 

Over the planning horizon, total O& M expenses for the District are projected to increase to
approximately $ 9. 5 million by 2029 based on the noted escalation factors. This reflects an
average inflationary increase of approximately 6. 0% per year over the projected time period, 

excluding additional O& M starting in 2025. These additions, above 2024 budgeted levels are
O& M expenses for the water treatment plant, additional staffing needs identified by the District, 
and additional O& M for recently acquired water systems. 

3. 6 Projecting Capital Funding Needs
A key component in the development of the water revenue requirement was properly and
adequately funding capital improvement needs. One of the major issues facing utilities across
the U. S. is the amount of deferred capital projects and the funding pressure from

growth/ expansion- related improvements. The proper and adequate funding of capital projects
is an important issue for all water utilities and is not just a local issue or concern of the District. 

In general, there are three types of capital projects that a utility may need to fund. These include
the following types: 

Renewal & replacement projects

Growth / capacity expansion projects

Regulatory - related projects

A renewal and replacement project is a project required for maintaining the existing system that
is in place today. As the existing plant or pipelines become worn out, obsolete, etc., the utility
should be making continuous investments to maintain the integrity of the facilities. In contrast
to this, a utility may make capital investments to expand the capacity of facilities to accommodate
future capacity needs ( customers). Finally, certain projects may be a function of a regulatory
requirement in which the Federal or State government mandates the need for an improvement

to the system to meet a regulatory standard. Understanding these different types of capital
projects is important because it may help to explain why costs are increasing and the cost drivers
for any needed revenue adjustments. In addition, and more importantly, the way in which
projects are funded may vary by the type of capital project. For example, renewal and
replacement projects should be paid for via rates and funded on a " pay- as- you- go" basis. In

contrast to this, growth or capacity expansion projects may be funded via the collection of
development or connection fees ( i. e., growth -related charges) in which new development pays a

proportional share of the cost of facilities necessary to serve their development (impact). Finally, 
regulatory projects may be funded by a variety of different means, which may include rates, long- 
term debt, grants, etc. 
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While the above discussion appears to neatly divide capital projects into three clearly defined
categories, the reality of working with specific capital projects may be more complex. For
example, a pump may be replaced, but while being replaced, it is up -sized to accommodate
greater capacity to serve increasing demands or new development. There are many projects that
share these " joint" characteristics. At the same time, projects may not be " replacement" related, 
but rather " improvement" related. 

For purposes of developing the capital funding plan the District provided its capital improvement
plan ( CIP) which has been summarized in Table 3 - 3 along with the expected funding sources

developed as part of the rate study. 

2024 2025 2026 2027 2028 2029

Total Capital Projects 4,458 14, 561 20, 963 21, 161 17, 829 16, 058

Other Funding Sources

Property Tax Revenue 0 6, 186 4, 974 5, 124 0 0

Reserves 758 0 1, 971 1, 714 0 0

Long Term Debt 0 4, 200 10, 192 10,498 10, 813 11, 137

West Shore Augment. Debt 0 0 0 0 3, 191 1, 096

Grant Funding 0 475 0 0 0 0

Total Other Funding Sources 758 10, 861 17, 137 17, 336 14, 004 12, 233

Rate Funded Capital 3, 700 3, 700 3, 825 3, 825 3, 825 3, 825

The capital improvements are a mix of renewal and replacement of aging water system
infrastructure, equipment replacement, improvements to acquired water systems, storage

improvements, and general system pipeline replacement. While the total amount required to
fund projects may vary from year- to-year, the rate study capital funding plan has developed a

plan to provide a consistent funding source for capital improvements. 

The capital funding plan developed for the District' s water utility has placed the rate funded
capital level at $ 3. 8 million in 2026 through 2029 based on discussion with District staff and

Board. This level of funding was established based on the long- term need to prudently fund
replacement and repair of the existing water system. This was balanced with the use of available

reserves and the need for long-term borrowing to fund major system improvements over the
next five- year period. The District prioritizes " cash financing" capital projects as evident through
the level of annual rate funded capital. This level of pay- as- you- go funding can create a more
stable level of funding over time for capital projects, more predictable rates for customers, and
may also provide the District with increased financial flexibility into the future. The other funding
sources include reserve funds and long- term debt issuance. While the District prefers to limit
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debt when possible, given the nature, and level, of the capital projects, additional long-term debt
is projected during the next five- year time period to fund major system improvements. 

A desirable and recommended minimum funding target for rate funded capital is an amount

equal to or greater than annual depreciation expense. For the District, in FY 2023 annual
depreciation expense estimated at $ 1. 4 million for the water utility. As can be seen, this financial

plan provides the District with funding an amount greater than annual depreciation expense. This
is critical as the replacement cost of an asset may be many times the original costs reflected
through annual depreciation expense. This funding level will remain important to fund as the
District' s water system continues to age and the demand for funding renewal and replacement

projects increases. In developing this financial plan, HDR and the District have attempted to
minimize rate impacts while funding the necessary capital improvement projects. 

3. 7 Projection of Debt Service

The District has one ( 1) outstanding debt issue for the water utility, the state revolving fund ( SRF) 
loan for the WTP. The total annual debt service payment is approximately $ 100, 000 in 2024 and

starting in 2025 $ 1. 1 million a year until 2044. However, as per the Board' s policy, 50% is funded

from property tax resulting in net annual debt service of approximately $ 556, 000. As noted in
the capital funding section above, the district is assuming additional long term debt to fund
system improvements. This is primarily for the Tahoe Cedars and Madden Creek system
improvements. The debt service for Tahoe Cedars will be approximately $ 240, 000 in 2025 and it

will increase each year to $2. 7M in 2029. Madden Creek improvements will be funded through a
low interest loan with annual debt service of approximately $ 357, 000 in 2029. As directed by the

Board, the funding for these two debt issuances are through rate revenues, infrastructure
improvement charge, and property tax revenues. Finally, the District is anticipating debt funding
for the West Shore storage project which results in an additional approximately $ 247, 000 in

annual debt service in 2029. Given the total debt issued, annual debt service increases from

approximately $ 100, 000 in 2024 to $ 4. 4 million in 2029. However, as noted, 50% of the WTP

debt, and 33% of the Tahoe Cedars and Madden Creek debt, is funded through property tax

revenues. This results in a net debt service of approximately $2. 8 million in 2029. 

As part of the Study, HDR is not providing municipal advice to the District as it relates to long- 
term borrowing, terms of borrowing, or structures of long- term debt issuance. Rather, this study
is simply identifying the existing annual debt service payments and District provided estimates of
additional long- term debt for rate setting purposes. 

3. 8 Reserve Funding
The final component of the revenue requirement analysis is the transfer to, or from, reserves to

either maintain prudent ending fund balances or for future funding of specific capital
improvements. In future years, as rates are projected to reach sufficient levels, funds are being
transferred to the operating reserves to replenish prior expenditures and to meet minimum
target levels. A more detailed discussion of the District' s water reserve funds is provided in
Section 3. 10. 
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3. 9 Summary of the Revenue Requirement
Given the above projections of revenues and expenses, a summary of the District' s revenue
requirement analysis can be developed. In developing the revenue requirement analysis, 
consideration was given to the financial planning considerations of the District. In particular, 
emphasis was placed on minimizing rates, while providing adequate funds to support the
operational activities and capital improvement needs throughout the test period. Presented
below in Table 3 - 4 is a summary of the District' s revenue requirement based on projected
expenses and current rates. Detailed exhibits of this analysis can be found in the Water Technical

Appendices Exhibit 3. 

2024 2025 2026 2027 2028 2029

Revenues

Rate Revenues 9, 387 9, 411 9, 434 9, 458 9, 482 9, 505

Other Revenues 961 1,498 1, 511 1, 568 1, 651 1, 742

Total Revenues 10, 348 10, 909 10,945 11, 026 11, 133 11, 247

Expenses

Total O & M 6, 596 7, 589 8, 038 8, 513 9, 015 9, 546

Rate Funded Capital 3, 700 3, 700 3, 825 3, 825 3, 825 3, 825

Net Debt Service 51 718 1, 111 1, 754 2, 356 2, 848

Reserve Funding 1 78 159 234 460 896

Total Revenue Requirement 10, 349 12, 085 13, 133 14, 326 15, 656 17, 115

Total Bal. / ( Def.) of Funds 0 1, 176) 2, 188) 3, 300) 4,523) 5, 868) 

As can be seen, the revenue requirement has summed the O& M, net debt service, rate funded

capital, and reserve funding. The total revenue requirement is then compared to the total sources
of funds which are the rate revenues, at present rate and consumption levels, and other
revenues. From this comparison, a balance or deficiency of funds in each year can be determined. 
The " Bal. / ( Def.) of Funds" row is cumulative. That is, any rate revenue adjustments in the initial
years will reduce the deficiency in the later years, assuming no changes in projected expenses. 

As shown in Table 3 - 4, the overall level of water rate revenue should be increased over the

Study time period to meet the operating and capital needs of the water utility. Based on the
analysis, the District will need to adjust the level of rate revenue starting in 2025 and continuing
through 2029. Based on the proposed rates, as developed later in this report, the revenue
adjustments will be effective January 1, of each year. Given the Study assumptions, the proposed
rate revenue levels have been developed to meet the operating and capital needs of the District
during the projected time period. 
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3. 10 Reserve Fund Levels

Another key element of reviewing the financial health and sustainability of the District' s water
utility is to review the level of available reserve levels after the revenues have been increased to
fund the deficiencies identified in this Study. Utilities can have several different reserves, each
with a different purpose. The typical types of reserves utilities maintain are generally referenced
as an operating reserve and a capital reserve. Each of these funds can have a minimum ending
balance that, if reached or falls below, is a signal that the District should review the revenue

sources associated with each reserve fund. The minimum ending balances will vary depending
on the purpose of the fund and the expected revenue sources. For the District, two of the reserve
funds have minimum target balances, the operating reserve and infrastructure capital
replacement reserve. The combined minimum reserve balance for these two funds is

approximately $ 3. 1 million, increasing overthe Studytime period to reflect increases in projected
costs. 

F Operating Reserves —The reserve is to be used in extraordinary circumstances to mitigate
unforeseen significant fluctuations in operational expenses. The target minimum ending
balance is 90 days of O& M expenses. 

Infrastructure Capital Replacement Reserve — The reserve may be used to fund capital
expenditures that exceed the anticipated rate revenue available for capital. The

minimum target ending balance is set at $1. 5 million. 

Fleet & Equipment Replacement Reserve — The reserve is for the planned replacement
of current and future fleet and heavy equipment. Reserve target is an annualized value. 

Water System Acquisition & Infrastructure Improvement Property Tax Reserve — The

reserve is in place for the future acquisitions and infrastructure improvements for those
newly acquired systems. The reserve target is set at $ 3. 0 million and is fully funded. 
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Shown in the chart below is the District' s water utility projected ending fund balance over the
rate setting period. 

Ending Reserves and Target Ending Reserves
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1, 500, 000 e

1, 000, 000

500, 000

0

2025 2026 2027 2028 2029

W__ Ending Operating Reserve Balance Ending Capital Reserve Balance

Operating Reserve Min Target — Capital Reserve Min Target

As can be seen in the reserve chart above, operating ( rate stabilization) and capital reserves are
utilized annually and are below target minimum balances during the Study time period. Target
minimum balances are met by the end of the five- year rate transition period based on the
implementation of the proposed rate adjustments and transfers of funds to the reserves. 

3. 11Revenue Requirement Summary
Based on the revenue requirement analyses developed herein, HDR has concluded that the

District will need to adjust the level of water revenues received over the next five years ( 2025 — 
2029). HDR has reached this conclusion for the following reasons: 

Rate revenue adjustments are necessary to fund annual water utility operating expenses

Rate revenue adjustments are necessary to maintain prudent funding of annual renewal
and replacement of the water system

is Rate revenue adjustments are necessary to fund annual debt service payments which
have, and will, fund system improvements and betterments

i The rate revenue adjustments maintain the strong financial health of the District' s water
utility ( e. g., reserve levels, debt service coverage ratios) and provide long- term, 

sustainable funding levels

In reaching this conclusion, HDR recommends that the District adopts the proposed revenue

levels for 2025 through 2029. The following sections of this report will outline the proposed rates
to maintain the target revenue levels identified in the revenue requirement analysis. This results

in sufficient funding for the 0& M and capital improvement needs for the Study time period. 
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4 Cost of Service Analysis

4.1 Water Cost of Service

In the previous section, the revenue requirement analysis focused on the total sources and
application of funds required to adequately fund the District' s water utility. This section will
provide an overview of the cost of service analysis developed for the District. 

A cost of service analysis determines the proportional distribution of the total revenue
requirement between the identified customer classes of service ( e. g., Residential, Commercial). 

The previously developed revenue requirement for 2025 was utilized in the development of the
cost of service analysis. 

4. 2 Objectives of a Cost of Service Study
There are two primary objectives in conducting a cost of service analysis: 

Proportionally distribute the water revenue requirement among the customer classes of
service; and

Derive average unit costs ( i. e., cost -based rates) for subsequent rate designs

The objectives of the cost of service analysis are different from determining a revenue

requirement. As noted in the previous section, a revenue requirement analysis determines the
utility' s overall revenue needs, while the cost of service analysis determines the proportional
manner to collect the revenue requirement from each customer class of service. 

The results of the cost of service analysis provide unit costs ( i. e., cost -based rates) which are used
in the development of the final proposed rate designs. The cost of service analysis provides a cost
per unit of water consumption based on each customer class' s proportional share of costs. For
example, a water utility incurs costs related to average day, peak day, fire protection, and
customer -related cost components. A water utility must build sufficient capacity2 to meet
summer peak capacity needs. Therefore, those customers contributing to those peak demands
on the system should pay their proportional share of the costs to provide the capacity in the
system. The unit costs provide the relationship between these components which are then used
to set cost -based rates. 

z System capacity is the system' s ability to supply water to all delivery points at the time when demanded. Coincident
peaking factors are calculated for each customer class at the time of greatest system demand. The time of greatest
demand is known as peak demand. Both the operating costs and capital assets related costs incurred to
accommodate the peak demands are generally allocated to each customer class based upon the class' s contribution
to the peak month, day and hour event. 
r  
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4. 3 Determining the Customer Classes of Service
The first step in a cost of service analysis is to determine the customer classes of service. Based
on discussion with District staff, and a review of the District' s types of customers, the classes of

service used within the cost of service analysis were: 

Residential

Commercial

Fireline

In determining classes of service for cost of service purposes, the objective is to group customers
together into similar or homogeneous groups based upon similar facility requirements and/ or

demand characteristics. Currently, the District has a rate structure for each of the above noted
customer classes of service. The analysis has been developed to reflect the consumption patterns
of each class. For example, residential customers have different consumption characteristics and

facility requirements than commercial customers. This is a key aspect of a cost of service analysis
that allows for the proportional distribution of costs to establish the proposed rates for each
customer class of service. Based on these customer classes of service, each with their own unique

customer consumption patterns and characteristics, the cost of service can be developed. 

4. 4 General Cost of Service Procedures

In order to determine the cost to serve each customer class of service on the District' s water

system, a cost of service analysis is conducted. A cost of service analysis utilizes a three -step
approach to review costs. These steps take the form of functionalization, allocation, and

distribution. Provided below is a detailed discussion of the water cost of service analysis

conducted for the District, and the specific steps taken within the analysis. The approach used

for the District' s Study conforms to generally accepted cost of service methodologies as outlined
in the AWWA M1 manual to meet the intent and requirements of Proposition 218. 

4.4. 1 Functionalization of Costs

The first analytical step in the cost of service process is called functionalization. Functionalization
is the arrangement of expense and asset ( infrastructure) data by major operating functions (e. g., 
supply, transmission, storage, distribution). Within the Study, there was a limited amount of

functionalization of the cost data since it was largely accomplished within the District' s system of
accounts. 
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4. 4. 2 Allocation of Costs

The second analytical task performed in a water cost of
service study is the allocation of the costs. The allocation
of costs examines why the expenses were incurred or
what type of need is being met. The following

allocations were used to develop the cost of service
analysis: 

Commodity Related Costs: Commodity costs are
those costs which tend to vary with the total
quantity of water consumed by a customer. 
Commodity costs are those incurred under
average load ( demand) conditions and are

generally specified for a period of time such as a
month or year. Chemicals or utilities ( electricity) 

are examples of commodity -related cost as
these costs tend to vary based upon the total
demand of water. 

Capacity Related Costs: Capacity costs are those
which vary with peak demand, or the maximum
rates of flow to customers. System capacity is
required when there are large demands for

water placed upon the system ( e. g., summer

outdoor watering). For water utilities, capacity

related costs are generally related to the sizing
of facilities needed to meet a customer' s

maximum water demand at any point in time. 
For example, portions of distribution storage
reservoirs and mains (pipes) must be adequately
sized to meet the peak demands of each
customer class of service. 

Water Cost of Service Analysis

Terminology

Functionalization — The arrangement

of the cost data by functional category
e. g., source of supply, distribution). 

Allocation — The assignment of

functionalized costs to cost

components ( e. g., commodity, 

capacity, customer, and fire protection
related). 

Distribution — Distributing the

allocated costs to each class of service

based upon each class' s proportional
contribution to that specific cost

component. 

Commodity Costs — Costs that are

allocated as commodity related vary
with the total demand of water ( e. g., 

chemicals, electricity). 

Capacity Costs — Costs allocated as

capacity related vary with peak day
usage. Facilities are often designed

and sized around meeting peak
demands. 

Fire Protection Costs — Costs that are

related to fire protection services (e. g., 
hydrants, oversizing of storage and

Customer Related Costs: Customer costs are
distribution mains). 

those costs which vary with the number of
customers on the water system. They do not vary Customer Costs — Costs allocated as
with system output or consumption levels. These

customer related vary with the

costs are also sometimes referred to as number of customers on the system

readiness to serve or availability costs. Customer ( e. g., metering costs). 

costs may also sometimes be further allocated as
either actual or weighted. Actual customer costs

vary proportionally, from customer to customer, with the addition or deletion of a
customer regardless of the size of the customer. An example of an actual customer cost

is postage for mailing bills. This cost does not vary from customer to customer, regardless
of the size or consumption characteristics of the customer. In contrast, a weighted

customer cost reflects a disproportionate cost, from customer to customer, with the

addition or deletion of a customer. Examples of weighted customer costs are items such
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as meter maintenance expenses, where a large commercial customer can require a

significantly more expensive meter than a typical residential customer. This allocation
reflects a weighted cost by customer class and an allocation based on the equivalent
capacity based on the size of meters for each customer class and the AWWA capacity of
each meter size. 

0 Fire Protection Related Costs: Fire protection costs are system and capacity costs
necessary to allow for public fire protection functions. Usually, such costs relate to public
fire hydrants and the over -sizing of mains and distribution storage reservoirs for fire
protection purposes. Ultimately, for the District' s Study, fire protection costs were split

between public and private to develop the proper allocation of costs. 

N Revenue Related Costs: Some costs associated with the utility may vary with the amount

of revenue received by the utility. An example of a revenue related cost would be a utility
tax which is based on the gross utility revenue. For the District' s Study, no costs were
allocated to the revenue requirement component. 

M Direct Assignment: Some costs associated with the utility may be directly assigned to a
specific customer class, or classes. This can be a specific 0& M expense or component of

the infrastructure that only benefits a specific customer class, or classes. For the District' s
Study, no costs were distributed directly to an individual customer class of service. 

4. 4. 3 Development of Distribution Factors

Once the allocation process is complete, and the customer classes of service have been defined, 
the allocated costs are proportionally distributed to each customer class of service. The District' s
allocated costs were distributed to the previously identified customer groups using the following
distribution factors. 

Commodity Distribution Factor: As noted earlier, commodity -related costs vary with the
total water consumption. Therefore, the commodity distribution factor was based on the
projected total metered consumption, plus losses for each class of service, and tier for
Residential, forthe projected test period. The development of the commodity distribution
factor took into consideration the recent consumption patterns of each customer class of
service. The projection of metered consumption therefore reflects current consumption
levels and projected consumption levels for the Study time period. 

Capacity Distribution Factor: The capacity distribution factor was developed based on
the estimated capacity contribution of each class. Capacity requirements by customer
class of service was calculated using peaking factors for each customer class and tier, for
Residential customers. For the District' s Study, the capacity requirements were defined
as the relationship between peak and average capacity and determined for each
customer group based on a review of the average month to peak month usage of each
individual customer for each class of service. For the Residential tiers, the capacity
requirements were calculated based on the average use of tier 1 and the average use in

the subsequent tiers, and the peaking factor for each tier. This provided the basis for the
proportional distribution for each tier. 

Customer Distribution Factor: Customer costs vary with the number of customers on the
system. Two basic types of customer distribution factors were identified — actual and

1
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weighted. The distribution factor for actual customer was based on the projection of the
number of customers developed within the revenue requirement for each class of service. 

The weighted customer distribution factor is also broken down further to reflect the

disproportionate costs associated with serving different types of customers. The first
weighted customer factor is for customer service and accounting. This weighted customer

distribution factor takes into account the fact that it may take more time to read a meter
and process a bill for various customers. For the District' s study no differences were
developed for this factor. The next weighted customer distribution factor is for meters

and services and capacity demand. This factor reflects the different demands associated
with larger sized meters. For example, there is a significantly higher demand that a 6" 
meter can place on the system compared to a 3/ 4" meter. This factor reflects the average
capacity needs of each customer class based on AWWA meter equivalencies and the
number and size of meters for each customer class. 

Fire Protection Distribution Factor: The development of the distribution factor for fire

protection expenses involved an analysis of each class of service and their fire flow
requirements. The analysis took into account the gallon per minute fire flow requirements
in the event of a fire, along with the duration of the required flow. The fire flow rates used
within the distribution factor were based on industry standards. The minimum fire flow
requirements are then multiplied by the number of customers in each class of service, 
and the assumed duration of the fire, to determine the class' s prorated fire flow
requirements. As the District also has private fire protection, additional distribution
factors were developed to distribute the fire protection costs between public and private
based on equivalent services which were calculated using the demand factors from the
AWWA M1 Manual. 

Revenue Related Distribution Factor: The revenue related distribution factor was

developed from the projected rate revenues for 2025 for each customer class of service. 
These same revenues were used within the revenue requirement analysis discussed in

section 3. 

As mentioned, in a cost of service analysis, the distribution factors represent a group of similar
customers such as Residential or Commercial. For this analysis, however, additional cost detail

was needed when distributing costs. This meant that the commodity and capacity distribution
factors had the classes further broken down; Residential has a factor for each of the tiers whereas

Commercial has only the uniform rate for the development of the proposed rates to provide the
cost basis for the tiered rates ( i. e., Proposition 218). Further discussion related to the distribution

of costs to a greater cost level is discussed in more detail in the rate design analysis provided in
Section 5 of the report and can be found in Exhibits 7 through 11 of the Technical Appendix. 

4. S Functionalization and Allocation of Plant in Service
As noted, one of the first steps of the cost of service analysis is the functionalization and

allocation of plant in service. In performing the functionalization of plant in service, HDR utilized
the District' s historical plant ( asset) records. Once the assets were functionalized, the analysis
shifted to the allocation of the asset. The allocation process included reviewing each group of
assets and determining which cost component( s) the assets were related to. For example, the
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District' s assets were allocated as: commodity - related, capacity -related, customer -related, 
revenue -related, fire protection -related, or a direct assignment. Provided below is a summary of
the allocation process. The following approach is based on the methodology as described in the
AWWA M1 Manual and the District' s water system operating and customer characteristics. 

Source of supply— Source of supply was allocated as commodity and capacity related given these
assets meet both average day ( commodity) and peak day ( capacity) needs. Based on the

operation of the water system, the source of supply assets are allocated 37. 9% to commodity
and 62. 1% to capacity. This allocation reflects the use of these assets and infrastructure for both
average day and peak day demands. 

Pumping — Pumping ( pump stations) was considered to be entirely related to the capacity
requirements placed on the system and is allocated 100% to capacity demand, which is recovered
through the customer, or fixed charge. Pump stations are in place to meet the system capacity

needs when they incur to move water through the system. 

Storage — Storage, or water tanks, are typically designed to meet at least two types of needs — 
capacity demands and fire protection. The total storage capacity of the District' s storage

reservoirs was examined, and consideration given to the fire protection requirements. This

amount of capacity, in relation to the total storage capacity, is considered fire protection related. 
The balance of storage capacity is considered to be in place to meet system capacity demands. 
This resulted in 54. 5% of the storage costs being assigned to the capacity demand cost

component and the remaining 45. 5% to be assigned to the fire protection component. 

Distribution Mains — Distribution lines ( mains) are typically assumed to provide two types of
costs. First, distribution mains are considered a function of meeting capacity requirements, or

peak rates of flow requirements on the system. Distribution mains must be sized to adequately
meet the maximum ( peak) flows demanded by customers. This portion of the distribution main
plant investment is considered capacity demand related and allocated on an equivalent meter
basis which reflects the capacity, or demand, that can be placed on the system by customers with
varying meter sizes. Next, distribution mains must also be over -sized for public fire flow demands. 
This final portion of over -sizing for distribution plant investment is allocated as public fire
protection - related. Based on an analysis of the District' s assets, and the utilization of the system, 
the allocation of the distribution mains was therefore 86. 9% capacity -related and 13. 1% fire

protection related. 

Table 4 — 1 provides a summary of the basic functionalization and allocation of the major water
plant items. 
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Customer Fire Direct

Category Commodity Capacity Related Protection Assign. 

Source of Supply 37. 9% 62. 1% 0. 0% 0. 0% 0. 0% 

Pumping 0. 0% 0. 0% 100. 0% 0. 0% 0. 0% 

Storage 0. 0% 0. 0% 54. 5% 45. 5% 0. 0% 

Distribution Mains 0. 0% 0. 0% 86. 5% 13. 5% 0. 0% 

General Plant 4. 8% 7. 9% 71. 9% 15. 4% 0. 0% 

Total Net Plant In Service 4. 8% 7. 9% 71. 9% 15. 4% 0. 0% 

A more detailed exhibit of the functional ization and allocation of water plant ( assets) can be
found in the Technical Appendix in Exhibit 12. 

4.6 Functionalization and Allocation of Operating Expenses
As noted in the AWWA M1 Manual, operating expenses are generally functionalized and
allocated in a manner similar to the corresponding plant account. For example, maintenance of
distribution mains is typically allocated in the same manner (allocation percentages) as the plant
account for distribution mains. This approach to allocating the District' s operating expenses was
used for this analysis. Although in general, the District does separate O& M expenses by function
e. g., supply, storage), not all of the O& M is functionalized which is not uncommon for utilities. 

As a result, the approach to allocate the operating expenses was based on the allocation of the

plant, or asset data, which reflects the investment made by the District to provide service. 

For the Study, the revenue requirement for 2025 was functionalized and allocated based on the
approach noted above. The District utilized a cash basis revenue requirement, which was

comprised of operation and maintenance expenses, rate funded capital, debt service, and

reserve funding. Provided in Table 4 - 2 is a summary of the allocation of the water revenue
requirement to the cost classifiers. 

Total

Fire Direct

Commodity Capacity Customer Protection Assign. 

Net Revenue Requirement $ 10, 587 $ 983 $ 850 $ 8, 376 $ 378 $ 0

The allocation of revenue requirement is further detailed in Exhibit 14 to the Technical Appendix. 
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4.7 Major Assumptions of the Cost of Service Analysis

A number of key assumptions were used within the District' s cost of service analysis. Below is a
brief discussion of the major assumptions used. 

A test period of 2025 was used for the cost of service analysis in order to select the
expenses which should be allocated and distributed for the rate setting period. The

revenue and expense data previously developed within the revenue requirement
analysis. 

A cash basis approach was utilized which conforms to generally accepted water cost of
service approaches and methodologies. 

The allocation of plant in service was developed based upon generally accepted cost
allocation techniques. Furthermore, they were developed using the District' s specific
data. 

Consumption by cost or class of service used within the Study were developed for each
class of service from historical usage information provided by the District. 

Capacity distribution factors were calculated based on each customer group' s average to
peak month relationship and capacity requirements by tier for Residential customers. 

4. 8 Summary Results of the Cost of Service Analysis
In summary form, the cost of service analysis began by functionalizing the previously developed
revenue requirement for 2025. The functionalized revenue requirement was then allocated to

the appropriate cost component(s) based on generally accepted methodologies and the District' s
system and customer characteristics. The individual allocation totals were then distributed to the

customer classes of service and tiers based on the appropriate distribution factor. For example, 

commodity -related costs were distributed based on the commodity distribution factor which was
based on annual water consumption. Each customer class is distributed their proportional share

of commodity costs based on total annual water consumption and by tier. Similarly, capacity
costs were distributed proportionally based on the capacity distribution factor. This factor
reflects the capacity characteristics of each class, and tier. In this way, each class and tier is
distributed the proportional share of costs allocated to the capacity component. 

The distributed expenses for each customer class were then aggregated to determine each

customer class' s overall revenue responsibility. Table 4— 3 provides a summary of the distributed
costs to each customer class of service, also described in Exhibit 16 to the Technical Appendix. 

r  
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Cost Classifier Total Costs Residential Commercial Fireline

Commodity 983 764 219 0

Capacity 850 644 171 35

Actual Customer 0 0 0 0

Customer Acctg. 0 0 0 0

Meters & Services 3, 608 3, 083 373 152

Capacity Demand 4, 768 4, 073 493 202

Public Fire Protection 348 313 35 0

Private Fire Protection 30 0 0 30

Direct Assignment 0 0 0 0

Total 10, 587 8, 877 1, 291 419

The cost of service analysis proportionally distributes the 2025 revenue requirement to each
customer class with their respective benefit received from and burdens placed on the water
system. A cost of service analysis is based on one year' s O& M expense data and projected
customer usage information. Given this, the results of the cost of service analysis may change

from year to year. As the District continues to monitor rates and cost of service results through
future studies, future cost of service adjustments may be necessary to reflect costs and customer
consumption patterns at that time. 

Based on the overall distribution of the costs, a comparison is made to the current revenues to

determine the overall revenue adjustment by class of service to meet the overall system revenue
needs. Provided in Table 4 - 4 is a summary of the cost of service analysis. 

Present Allocated

Class of Service Revenues Costs Difference

Residential 7, 980 8, 877 897) 

Commercial 1, 045 1, 291 246) 

Fireline 386 419 33

Total System 9, 411 10, 587 1, 176) 

As can be seen in Table 4 — 4, while an overall revenue adjustment is necessary, the distribution

of costs results in different revenue adjustments by class of service. In this case, all three
customer classes current revenues are less than the distributed costs and should be increased. It

is important to note that the overall system average and individual customer class revenue
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adjustments do not reflect the actual customer bill impacts, only the overall revenue change for
the class of service as a whole. 

4.9 Consultant' s Conclusions and Recommendations
Given the requirements of Article XIII D, section 6, the results of the cost of service will be used

to establish the proposed rate designs for each of the District' s customer classes of service. A
more detailed discussion of the use of the cost of service results, and average unit costs, is

provided in the rate design section (Section 5) of this report. 

4.10 Summary of the Cost of Service Analysis
This section of the report has provided the recommendations resulting from the cost of service
analysis developed for the District' s water utility. This analysis was prepared using generally
accepted cost of service techniques as provided in the AWWA M1 Manual and the District' s
specific system and customer characteristics to meet the intent of Proposition 218 for

proportional and cost -based water rates. The following section of the report will provide a
summary of the present and proposed rates for the District' s water utility. 

FNCost
of Service Analysis 32

I Tahoe City PUD - 2024 Water Rate Study



5 Rate Design Analysis

5. 1 Water Rate Design

The final step of the District' s water rate study is the design of rates to collect the appropriate
level of revenues, based on the results of the revenue requirement and cost of service analyses. 

In reviewing District' s rates, consideration must be given to the level of the rates as well as the
structure of the rate schedules. The level of rates reflects the amount of revenues that should be

collected in total while the structure of the rates is how it is collected ( charged) from the

customers. 

The overall revenue level for the District has been established in the revenue requirement

analysis and the proportional distribution of costs between the customer classes has been
developed in the cost of service analysis. This provides the overall system revenues and how the
total system revenues are proportionally collected from each class of service. 

5. 2 Rate Design Criteria and Considerations
Prudent rate administration dictates that several criteria should be considered when setting

utility rates. Some of these rate design criteria are listed below: 

Rates which are easy to understand from the customer' s perspective

Rates which are easy for the District to administer

Consideration of the customer' s ability to pay

W. Continuity, overtime, of the rate making philosophy

Policy considerations ( encourage efficient use, economic development, etc.) 

Provide revenue stability from month to month and year to year
0 Promote efficient allocation of the resource

1E Proportional and non- discriminatory ( cost -based) 

Legally defensible

It is important that the District provides its customers with a proper price signal as to what their
consumption and capacity requirements are costing. This goal may be approached through rate
level and structure. When developing the proposed rate designs, all the above listed criteria were
taken into consideration. However, it is difficult - if not impossible - to design a rate that meets

all the goals and objectives listed above. For example, it may be difficult to design a rate that
takes into consideration the customer' s ability to pay, and one which is cost -based. In designing
rates, there are always trade-offs between these goals and objectives. 

5. 3 Development of Cost -Based Water Rates

Developing cost -based and proportional rates is of paramount importance in developing the
District' s proposed water rates. While always a key consideration in developing rates, meeting
the legal requirements and documenting the steps taken to meet the requirements, has been a
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requirement in the State of California for many years. The District' s proposed water rates have
been developed to meet the legal requirements of California constitution Article XIII D, section 6

Proposition 218). A key component of Article XIII D is the development of rates which reflect the
cost of providing service and are proportionally distributed between the customer classes of
service. There is no single prescribed methodology for proportionally distributing costs to the
identified customer groups. The American Water Works Association ( AWWA) M1 Manual clearly

delineates various methodologies which may be used to establish cost -based and proportional
rates. Article XIII D does not prescribe a particular methodology for establishing cost -based rates; 
consequently, HDR developed the District' s proposed water rates based on the methodologies
provided in the AWWA M1 Manual to meet the requirements of Article XIII D and to provide an
administrative record of the steps taken to establish the District' s water rates. 

The proposed rates comply with legal requirements of Article XIII D. HDR reaches this conclusion
based upon the following: 

The revenue derived from water rates does not exceed the funds required to provide the
property related service ( i. e., water service). The proposed rates are designed to collect the
overall revenue requirements of the District' s water utility. 

The revenues derived from water rates shall not be used for any purpose other than that
for which the fee or charge is imposed. The revenues derived from the District' s water rates

are used exclusively to operate and maintain the District' s water system. 

The amount of a fee or charge imposed upon a parcel or person as an incident of property
ownership shall not exceed the proportional costs of the service attributable to the parcel. 
The Study focused exclusively ( Section 4) on the issue of proportional assignment of costs to

customer classes of service. The proposed rates have appropriately grouped customers into

customer classes of service that reflect the varying consumption patterns and system
requirements of each customer class of service. The grouping of customers and rates into

these classes of service creates the equity and fairness expected under Article XIII D by having

differing rates by customer classes of service which reflect both the level of revenue to be
collected by the utility, but also the manner in which these costs are incurred and equitably
assigned to customer classes of service based on their proportional demands and burdens on
District' s the water system. 

The District currently has a separate rate structure for each customer class of service. For
Residential customers that includes a monthly base charge - which varies by meter size - and a

four -tiered consumption charge on a dollar per 1, 000 gallons basis. Commercial customers are

charged a monthly base charge — again based on the meter size— and a uniform consumption

charge also on a dollar per 1, 000 gal basis. Finally, the Fireline rate structure consists of a monthly
base charge based on the meter size. The monthly service charge, for each customer class of
service, is designed to collect a proportional share of the fixed costs of providing water service. 
The consumption charge is designed to collect the District' s variable costs in providing water
service. 
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In discussion with the District, it was determined that the current rate structure was appropriate

and adequately addressed achieving the rate design goals and objectives. Given that no cost
differences were determined in the fixed cost between Residential and Commercial base ( meter) 

charges, the meter charges are the same to reflect the equivalent capacity of a meter, by size, 
regardless of the customer type. 

Developing a separate consumption charge for each customer class that reflects the consumption
patterns and impacts placed on the system provides the cost -basis to reflect the requirements of
Proposition 218. As a part of the Study, HDR developed a water rate design discussion to
demonstrate and support the proposed water rates and tiered pricing. The following discussion
provides a more detailed analysis of the costing techniques and methodologies used to support
the District' s proposed rate design. 

5. 4 Determination of Sizing and Number of Tiers
The first step in reviewing the District' s current, and proposed, tiered rate structure is to identify
the number of tiers and determine the size of the tiers. Only the Residential customer class has
a tiered structure, and no changes were recommended based on a review of individual customer

consumption patterns. A summary of the average consumption by month for Residential
customers is shown in the graphic below. 

Residential Consumption by Tier
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When reviewing the tier sizing, and consumption by tier, it can be seen that the tier sizes reflect
the typical consumption patterns of the District' s customers. Initially, in 2009, the tiers were
developed based on average customer characteristics of average indoor use, average outdoor

use, peak outdoor use, and greater than peak outdoor use. As can be seen in the chart above, 
the tiers still reflect these consumption patterns with the summer season being when the vast
majority of the consumption in the upper three tiers occurs. Based on the review for the current
Study, the tier sizes appear to be appropriate and continue to reflect the District' s Residential
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customer characteristics. As there is no recommended change, after the number and size of tiers

have been identified, the pricing of the tiers is the next analytical step. 

5. 5 Establishing the Cost -Basis for Pricing Tiers
Given past legal decisions regarding water rates, HDR has concluded that utilities have available
to them at least three technical approaches to be able to demonstrate ( i. e., cost justify) the

individual pricing of the tiers. These technical approaches encompass the following areas: 

1. Cost differences in water supply ( i. e., stacking of water supply resources to tiers). 
2. Cost differences from high capacity use consumers ( relationship of average use to peak

capacity use). 

3. Direct assignment of costs to specific tiers ( conservation program costs, etc.). 

In certain cases, the cost differences may be related to the cost of water supply when a utility
has more than one source of water supply. Additionally, this water supply approach may also
include the cost of alternative water supplies ( e. g., recycled or reuse water). For example, reuse
water may be assigned to higher tiers to reflect outdoor use or the need for

additional/ alternative water supply to meet the demands of the high use customers. 

The second possible source of cost differences for the pricing of tiers is related to high -peak
capacity use ( peak demand) customers. Customers that use more water create greater demands
and costs on the system. A water supply and distribution system must be sized to meet these
peak use requirements. In other words, on the hottest day of the year when customers are
watering their lawn, the supply and distribution system must be sized to meet those peak use
demands. Economic theory clearly states that equity is achieved when those that create the

demand event, pay for the demand event. In this particular case, this has implications upon the
proportional distribution of capacity - related costs to the different usage tiers ( average use vs. 
peak capacity use). 

Finally, certain costs may be directly assigned to specific tiers. For example, a conservation
program which focuses on outdoor water use may be directly assigned to the water tiers, or
seasons, which are most directly related to outdoor use. The direct assignment to a specific price

tier will create a price differential for that tier. 

For the District' s Study, the focus of the rate design analysis was on the second method of
determining the cost impacts and cost differences associated with peak use. The pricing of the
tiers, or uniform rate, was developed to provide the cost basis and meet the requirements of
Proposition 218. 

5. 6 Development of the Unit Costs for Rate Designs
To begin the assignment of costs related to specific tiers, the results of the cost of service analysis

is utilized. As noted in Section 4, the cost of service analysis allocates the revenue requirement

between the cost components of average use ( commodity), peak use ( capacity), and customer

actual, weighted, and capacity - demand). However, the results provided in Table 4 - 1 which
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distributed the totals to the customer classes of service are further allocated between the rate

structure components ( e. g., base charge, consumption charge/ tiers). Provided in Table 5 — 1 is a

summary of the allocation of the 2025 revenue requirement from the cost of service analysis
same as Table 4 - 3). 

Cost Classifier Total Costs Residential Commercial Fireline

Commodity 983 764 219 0

Capacity 850 644 171 35

Actual Customer 0 0 0 0

Customer Acctg. 0 0 0 0

Meters & Services 3, 608 3, 083 373 152

Capacity Demand 4, 768 4,073 493 202

Public Fire Protection 348 313 35 0

Private Fire Protection 30 0 0 30

Direct Assignment 0 0 0 0

Total 10, 587 8, 877 1, 291 419

The total of the above distributed costs, of approximately $ 10. 6 million, is the same as the total
costs distributed in Table 4 - 4 of the cost of service analysis. This allocation of the total revenue

requirement for 2025 is then distributed to the customer classes of service. Allocated costs are

further distributed between the rate structure components based on the corresponding

distribution factors. The distribution factors were discussed for the costs of service in Section 4

of this report. For example, the commodity costs are divided through by each customer class' s

consumption from a given tier, or in total. Provided below is a discussion of the approach used
to distribute the revenue requirement between the various customer classes of service to the

rate components. 

5. 6. 1 Commodity Distribution Factor
The commodity distribution factor is based on the average annual use for each of the customer
classes of service, and by tier. For the development of the pricing of the proposed rates the
following customer class and rate components were used: 

Residential

o Tier 1

o Tier 2

o Tier 3

o Tier 4

Commercial

Fireline
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To develop the commodity distribution factor for each customer class, the usage for each class, 
and tier, was divided by the total usage of the system. This produces the percentage of the system
that each class is responsible for and, therefore, their contribution to commodity related costs. 
The development of the commodity distribution factor ( Exhibit 7 of the Technical Appendix) is
based on the actual metered consumption for each customer class and tier where applicable. 

Next, the total metered consumption is compared to actual production reports. The difference, 
or system losses, is spread evenly between the Residential and Commercial customer classes as
all customers share in system losses ( Fireline is excluded as there is no consumption unless there

is a fire event). 

Provided below in Table 5 — 2 is a summary of the commodity distribution factor, which is
provided in Exhibit 7 of the Technical Appendix. 

Table 5

of the Commodity Distrib rionctor
Reference

i
S C

Calculation C = A+ &Ik A
2023 Est. System Total Annual

Consumption Losses Use

1, 000 gal) ( 1, 000 gal) ( 1, 000 gal) 

of

Total

Residential

Tier 1 153, 507 23, 026 176, 533 44. 5% 

Tier 2 56, 527 8, 479 65, 006 16. 4% 

Tier 3 30, 704 4, 606 35, 310 8. 9% 

Tier 4 27, 330 4,099 31, 429 7. 9% 

Residential Total 268, 068 40, 210 308, 278 77.7% 

Commercial 76, 854 11, 528 88, 383 22. 3% 

Fireline 0 0 0 0.0% 

Grand Total 344, 922 51, 738 396, 660 100. 0% 

The development of the commodity distribution factor is fairly straightforward. The distribution

factor is based on the actual metered consumption of each class and tier, plus assumed losses on
the system. In this way, those costs allocated to the commodity component can be proportionally
distributed to the appropriate customer class and customer class tier. As an example, Tier 1

consumption of the Residential class of service represents 44. 5% of the total consumption on the

system. As a result, 44. 5% of the commodity -related costs are then distributed to Tier 1 of the
Residential customers. 

This approach is used for each of the customer classes of service for each rate component and

tier. Using the costs allocated to the commodity component in the cost of service analysis from
Table 5 - 1, and the commodity distribution factor in Table 5 - 2, the distribution of costs to each

M )

II
Rate Design Analysis 38

Tahoe City PUD — 2024 Water Rate Study



tier or customer class can be developed. The summary of the distributed commodity costs is
shown below in Table 5 — 3. 

of Commodity Water Sales Unit Cost

Total Costs ( 1, 000 gal) ($ / 1, 000 gal) 

Residential

Tier 1 44. 5% 438 153, 507 2. 85

Tier 2 16. 4% 161 56, 527 2. 85

Tier 3 8. 9% 87 30, 704 2. 85

Tier 4 7.9% 78 27, 330 2. 85

Residential Total 77. 7% 764 268, 068

Commercial 22. 3% 219 76, 854 2. 85

Fireline 0.0% 0 0 0. 00

Grand Total 100. 0% 983 344, 922

The figures in column A are from column D in Table 5 — 2. The costs shown in column B are based

on the total commodity related costs from Table 5 —1. Column C is from column A in Table 5 — 2, 

or the actual consumption that is billed to the customers. 

From the unit costs developed in Table 5 — 3 above, the per unit cost basis of the tiered and
uniform rates can be determined for the commodity related costs identified in the cost of service
analysis ( Column D). For example, for the proposed Residential Tier 1 rate, the commodity
component is $ 2. 85 per 1, 000 gallons. This applies to each tier and customer class. 

5. 6. 2 Capacity Distribution Factor
Whereas commodity costs are related to the total amount of water used by each class of service
and tier, the capacity costs are related to how each customer class uses that water in each tier
or annually. Customers use water in different ways and at different times, thus creating different
usage patterns and resulting in different peaking factors. These usage patterns drive how the
District must size the system ( pipes, pumps, storage) to meet the peak demands of customers. 
To determine the distribution by tier or annually, peaking factors need to be developed for each
customer class of service tier. The peaking factors for each class of service is calculated based on
the data available, in this case monthly metered consumption data for each class of service. One
method discussed in the AWWA M1 Manual used to estimate a class' s peaking factor is to review

the average monthly volume of water consumed and compare it to the maximum monthly usage
of water. By dividing the maximum month by the average month, a peak -day factor is calculated. 
Essentially, this factor provides the difference between the average use and peak capacity use in
each tier. For example, if a customer used 10, 000 gallons per month on average and in the peak
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month 15, 000 gallons was used, the peaking factor would be 1. 50 (15, 000/ 10,000= 1. 50). In this

example, the peaking factor is stating that the maximum usage in a month is 1. 50 times higher
than the average usage per month. 

For the District' s Study, the consumption patterns of each customer class and tier were reviewed
and peaking factors were developed for each tier based on each customer' s peak contribution to
the system peak. In other words, a peak factor for each customer, by tier was developed
depending on the amount of water used and the peak demands of those customers within that

tier compared to the average customer consumption peak. Shown below in Table 5 - 4 is a

summary of the capacity distribution factor for each customer class. 

Average Peak Day
Consumption Peaking Use

MGD) Factors ( MGD) 

Residential

of

Total

Tier 1 0. 48 2. 32 1. 12 39. 0% 

Tier 2 0. 18 2. 57 0.46 15. 9% 

Tier 3 0. 10 2. 98 0. 26 10. 0% 

Tier 4 0. 09 3. 58 0. 31 10. 7% 

Residential Total 0.84 2. 18 75. 7% 

Commercial 0. 24 2. 39 0.58 20. 1% 

Fireline 0. 00 0. 00 0. 12 4.2% 

Grand Total 1. 09 2. 88 100. 0% 

Table 5 - 4 above shows the development of the capacity distribution factor. For example, based
on the District' s Residential customer consumption data, Tier 1 has a peaking factor of 2. 32. In
other words, those customers use 2. 32 times more water in the peak period than on average. 
This is compared to customers in the remaining tiers which show a higher peaking factor based
on how the customers in these tiers consume water. These peaking factors were developed

around the District' s specific customers consumption patterns. Similar to the distribution of
commodity costs to the tiers or customer classes, the capacity related costs are distributed in the
same manner. For example, 39.0% of the capacity costs are allocated to Tier 1 of the Residential

customers based on column D in Table 5 - 4. To determine this, the total average day use ( column

A) of each tier or class is multiplied by the peaking factor (column B). The total peak use by tier
or class is divided by the system total peak use to develop the proportional distribution. 

Table 5 - 5 provides a summary of the distributed capacity related costs to each tier. 
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of Capacity Water Sales

Total Costs ( 1, 000 gal) 

Residential

ID
Unit Cost

1, 000 gal) 

Tier 1 39. 0% 136 153, 507 0. 88

Tier 2 15. 9% 115 56, 527 2. 04

Tier 3 10. 0% 118 30, 704 3. 84

Tier 4 10. 7% 275 27, 330 10.06

Residential Total 75. 7% 644 268, 068

Commercial 20. 1% 171 76, 854 2. 23

Fireline 4. 2% 36 0 0. 00

Grand Total 100. 0% 207 344, 922

The figures in column Aare from column Din Table 5 —4. The costs shown in column Bare based

on the total capacity - related costs from Table 5 — 1. Column C is from column A in Table 5 — 2. 

For example, the proposed rate for Tier 2 includes a capacity component cost of $2.04 per 1, 000
gal while the Tier 3 capacity cost is $ 3. 84 per 1, 000 gal. This difference reflects the costs
associated with providing consumption at higher tiers and the costs of providing that capacity. 

5. 6. 3 Summary of the Consumption Based Unit Costs
Combining the District' s unit costs from the commodity and capacity unit costs results in the basis
of the tiered rate pricing. Table 5 — 6 provides the summation of the costs for each tier / rate. 

This table sums the costs from Table 5 — 3 column D and Table 5 — 5 column D as well as the direct

assignment and fire protection costs which were distributed based on the proportion of
consumption for each customer class tier / rate. 

P
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Commodity Capacity Direct Assignment

Costs Costs Costs

1, 000 gal) ($ / 1, 000 gal) ($ / 1, 000 gal) 

10
Total

Unit

Cost

1, 000 gal) 

Residential

Tier 1 2. 85 0. 88 0. 00 3. 74

Tier 2 2. 85 2. 04 0. 00 4.89

Tier 3 2. 85 3. 84 0. 00 6. 70

Tier 4 2. 85 10. 06 0. 00 12. 91

Commercial $ 2. 85 $ 1. 75 $ 0. 00 $ 5. 08

Fireline $ 0. 00 $ 0. 00 $ 0. 00 $ 0. 00

The results shown in Table 5 — 6 above are the basis for the District' s consumption pricing for the
proposed rates. The analysis and costs shown above have been developed to meet the
requirements of Proposition 218 to develop cost -based and proportional water rates. 

5. 6. 4 Summary of the Customer ( Fixed) Costs
The allocated customer related costs are used to establish the monthly service charge which

varies by meter size. As a result, the total customer costs were divided by the number of
equivalent meters on the system. An equivalent meter uses the capacity ratio of a 3/ 4- inch meter
to the larger meter sizes to determine the pricing for each meter size. In this way the meter
charge reflects the equitable proportion of fixed costs on the system based on the capacity
demands the customer can place on the system based on the size of the meter. Shown in Table
5 — 7 is a summary of the customer related costs and customer charge development. 
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4

Total Residential

Res / Com & 

Meter Commercial Fixed Fireline Meter

Equivalency Cost Equivalency

Ratios ($ / Acct. / Mo) Ratios

Total Fireline

Fixed Cost

Acct. / Mo) 

Total Allocated Costs $ 8, 369, 604 $ 419, 310

Total 3/ 4" Meter Equiv. ! il 6, 545 934

Cost per Equiv. Meter $ 106. 57 $ 37. 40

Proposed Rates

3/ 4" 1. 00 106. 57 1. 00 37. 40

1" 1. 67 177. 96 1. 33 49. 87

1. 25" 2. 50 266. 41 1. 67 62. 33

1. 5" 3. 33 354. 86 2. 00 74. 80

2" 5. 33 567. 99 2. 67 99. 73

3" 10. 00 1, 776. 44 4. 00 149. 60

4" 16. 67 3, 551. 82 5. 33 199. 47

6" 33. 33 5, 683. 13 8. 00 299. 20

8" 53. 33 8, 170. 37 10. 67 398. 93

10" n/ a n/ a 13. 33 498. 67

1] - Based on the AWWA equivalent meter ratios based on safe operating capacity

Table 5 - 7 shows the proposed customer charge, on a per equivalent meter basis ( e. g., a 3/ 4" 
meter). It is important to note that the proposed water fixed charges are based on the AWWA
equivalent meter ratios which will impact the calculated number of equivalent meters ( total

meters in terms of a 3/ 4" meter). Meter equivalency ratios are defined as the maximum rate of
flow through each meter size. For example, a 2" meter has the capacity of 5. 33 3/ 4" meters. This

provides a relationship that can be used to calculate the proportional capacity needs and
demands as meter sizes increase. The proposed rates for the Fireline customers are designed to
collect the allocated costs from the base charge as there is no proposed consumption or usage
charge. 

5. 7 Summary of the Present and Proposed Water Rates
Given the development of the unit costs for rate design purposes, the next step is to develop the

proposed rates for the next five year period. As a note, the proposed rates are being developed
for 2025 based on the unit costs as discussed above based on generally accepted cost of service

principles. The rates for the remaining projected time period are based on the overall system
revenue adjustment and all rates are adjusted by that revenue adjustment. 
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As noted, the rate structure for all customer classes has been maintained and only the pricing of
the components have been adjusted based on the results of the cost of service analysis and

average unit costs. The proposed rates reflect the results of the revenue requirement and cost
of service analysis. Provided below in Table 5 - 8 is a summary of the Residential present and
proposed rates for the District. The proposed rates utilize the unit cost results from the cost of
service analysis and reflect cost -based tier pricing. 

Base Charge

3/ 4" 

1" 

1 1/ 4" 

1 1/ 2" 

2" 

3" 

4' 1

6" 

8„ 

OR

Combined Fire Service

CFS - 3/ 4" 

CFS - 1" 

CFS - 1 1/ 2" 

CFS - 2" 

CFS - > 2" 

Commodity Charge

0 - 8, 000 gal

8, 000 - 20, 000 gal

20, 000 - 40, 000 gal

40, 000 + gal

Present

Rates 2025 2026 2027 2028 2029

Acct. / MO. 

94. 57 106. 57 116. 69 127. 78 139. 92 153. 21

157. 93 177. 96 194. 87 213. 38 233. 65 255. 85

236. 42 266. 41 291. 72 319. 43 349. 78 383. 01

314. 92 354. 86 388. 57 425. 48 465. 90 510. 16

504. 06 567. 99 621. 95 681. 04 745. 74 816. 59

945. 70 1, 776. 44 1, 945. 20 2, 129. 99 2, 332. 34 2, 553. 91

1, 576. 48 3, 551. 82 3, 889. 24 4, 258. 72 4, 663. 30 5, 106. 31

3, 152. 02 5, 683. 13 6, 223. 03 6, 814. 22 7, 461. 57 8, 170. 42

5, 043. 42 8, 170. 37 8, 946. 56 9, 796. 48 10, 727. 15 11, 746. 23

Acct. / Mo. 

Base Rate By Meter Size

134. 35 143. 97 157. 64 172. 62 189. 02 206. 97

147. 61 156. 44 171. 30 187. 58 205. 40 224. 91

237. 49 252. 76 276. 78 303. 07 331. 86 363. 39

264. 01 277. 69 304. 07 332. 95 364. 58 399. 22

Service Classification Size Determined by District

1, 000 gal

3. 55 3. 74 4. 10 4.49 4. 92 5. 39

4. 64 4. 89 5. 35 5. 86 6. 42 7. 03

6. 68 6. 70 7. 34 8. 04 8. 80 9. 64

13. 21 12. 91 14. 14 15. 48 16. 95 18. 56

As mentioned, the Commercial customers have the same proposed base charge as residential
customers by meter size. The current uniform consumption charge structure will remain and only
the pricing of the uniform rate is updated to reflect the cost of service unit costs. Shown in Table
5 - 9 are the present and proposed Commercial water rates. 
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Present

Rates 2025 2026 2027 2028 2029

Base Charge 1 Acct. Mo. 

3/ 4" 94. 57 106. 57 116. 69 $ 127. 78 139. 92 153. 21

1" 157. 93 177. 96 194. 87 213. 38 233. 65 255. 85

11/ 4" 236. 42 266. 41 291. 72 319. 43 349. 78 383. 01

11/ 2" 314. 92 354. 86 388. 57 425. 48 465. 90 510. 16

2" 504. 06 567. 99 621. 95 681. 04 745. 74 816. 59

3" 945. 70 1, 776. 44 1, 945. 20 2, 129. 99 2, 332. 34 2, 553. 91

4" 1, 576. 48 3, 551. 82 3, 889. 24 4, 258. 72 4, 663. 30 5, 106. 31

6" 3, 152. 02 5, 683. 13 6, 223. 03 6, 814. 22 7, 461. 57 8, 170. 42

8" 5, 043. 42 8, 170. 37 8, 946. 56 9, 796. 48 10, 727. 15 11, 746. 23

OR Acct. / Mo. 

Combined Fire Service ( CFS) Base Rate By Meter Size

CFS - 3/ 4" 134. 35 143. 97 157. 64 $ 172. 62 189. 02 206. 97

CFS - 1" 147. 61 156. 44 171. 30 $ 187. 58 205. 40 224. 91

CFS - 1 1/ 2" 237. 49 252. 76 276. 78 $ 303. 07 331. 86 363. 39

CFS - 2" 264. 01 277. 69 304. 07 $ 332. 95 364. 58 399. 22

CFS - > 2" Service Classification Size Determined by District

Commodity Charge 11000gal

All Usage 5. 01 5. 08 5. 56 $ 6. 09 6. 67 7. 30

As can be seen, the Commercial proposed base charges and combined fire service are the same
as for Residential. The other significant change to the proposed rates is the transition from the
current meter rates to the AWWA equivalent meter ratios based on safe operating capacity. 

The final rate structure summary is for Fireline customers shown in Table 5 - 10. The proposed
rates below are the rates for a customer with a Fireline meter providing fire protection services. 
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Present

Rates 2025 2026 2027 2028 2029

inch diameter/ Mo. 

Private Fire Protection $ 53. 04 $ 49. 87 $ 54. 61 $ 59. 80 $ 65. 48 $ 71. 70

Private Fire Hydrant $ 53. 04 $ 49. 87 $ 54. 61 $ 59. 80 $ 65. 48 $ 71. 70

In summary, bill impacts will not only vary between customer classes - as the cost of service

results show cost differences - but also customers in the same class depending on overall water

consumption. This is due to the tier and uniform pricing being based on the costs associated with
the District' s costs and distributed based on a snapshot of consumption characteristics. 

5. 8 Summary of the Water Rate Study
This completes the analysis for the Tahoe City Public Utility District' s water utility. This study has
provided a comprehensive review and development of proposed water rates for the District. 
Adoption of the proposed water rates will allow the District to meet its current and projected
water system financial obligations for the time period reviewed based on the assumed customer
growth, capital plan, and inflationary increases in operating costs. Should these assumptions
change, the proposed level of rate revenue necessary to adequately fund operating and capital
needs may also need to be revised to reflect the current conditions. Based on the results of the
water rate study, HDR recommends the following: 

Revenue adjustments are necessary to prudently fund operating and capital renewal and
replacement expenses

o Water rate revenues should be adjusted annually in 2025 through 2029
o The proposed rates would be effective January 11 of each year

The proposed rates reflect the results of the cost of service analysis and the proportional
distribution of costs to the customer classes of service. 

Prior to the end of the projected period, the District should complete a review of the water
revenue levels and costs at that time. 

5. 9 Board Review

Proposition 218 outlines the process to adopt and implement the proposed water rates. This
includes the establishment of the cost basis and proportionality of the water rates which is the
purpose of the study and summarized in this report. As part of the public review process, the
study results and recommendations were presented to the District Board at the August 16, 2024
and September 20, 2024 public meetings. At the conclusion of the September Board meeting, 
District staff was directed to mail the Proposition 218 notices to the District' s customers which

outlined the proposed changes in rates along with the time, date, and location of the public
hearing. The District held a public hearing on November 15, 2024, to discuss the publicly noticed
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proposed water rates. At the completion of the public hearing, the Board accepted the water
rate study and adopted the proposed water rates as outlined in this report for 2025 through
2029. 

IRate
Design Analysis

Tahoe City PUD — 2024 Water Rate Study

47



1

01

Technical Appendix — Water Analysis

Technical Appendix

Tahoe City PUD — 2024 Water Rate Study Update



W
E
m

Q

N

c

a

acc
O y w

Oa
c

M N

v a E
s° ms E
f 3 W o

m ' S m v v Mm CO

co li 1 f to u0iv O m M ellr M uj
e vpivi vi o
IDS i tD tmD ollD tmfl In rem- 1K

K K K M

Orvl I N pp mO M N N 0o
ID I In a OO m ID In Srf

I N N IA M g

M
m a

Ito IDm I v+ mN
v m

oo tD In e am
i

N K
ti

N
N

K
im/} 

m

Ol pp O M M Yf to n i

0 m13
O m r N

N I 1D
N j

mr
M V1m I N oo

M

oo I e cc Nr rm
e N alit K

to K N

O M A N O' IA co

S m co tD M yj M
N I VI oti V1 e N I 1p oo N'-

i I o M v 1
t00i N

tD I In O m In al In 3° oo
o co w o

m o i on ooai
v v Lr v c to' P r vryi

a~ o I a o m m rn a 
N I N o

m v co
w N

O I N m o N n Ul V
rl ' 1f1 N O e N co m y i

Oe e N

r I N V
N m M

W 00 oo ei e-0 ID mO

co Nco O rW 1D rl
O O m tDO n V1 N OoN n rr-

z O' N vi vi O N ni e V

w i rml O oc M e tk v i
N a) In N N vmiK

VIr

tf

O
r Vf N c M V v m N

I N N m
w

eN l 0 N
1 I1 M to

Ilz N Mm Nm
ri I ea" co m a m K

K w

e i N O S a
m j m O

V1 n

N
e

0 1 r vi oo N n ry am

LI o+ o Iliti PN' Ii So I-i i
oo

M ati m N NV! rl K rl wN

l>0 m
m i Np ID

S r N M
O " tcofl w''1M ul ryOd

o ' O cmo S ce . 6 L n m .
ti ' O r M N to
I N Kto y Kto m

vIn t o N o e m o 0 00

O Mm i M m
m O M l)

1 r M K

N a

ate+ 

yJC cm a a a m cLt
u a>i z Zv c

o10c

O C O LL w> to
w

a w

c

W

V

N N co Mcoo
a i r O

m

v a a m O
e e N M ccq

cq S S l i ti vi
ui o o I, r, N +

n T

Cm
mO O

g

a
c

m
E

c v

V

W K ¢ " m
m y d ° 

y o a G Q
La

Q

0



M Ln in o o m ui m m Ln o 0 o m o ry o

a O

ON

Ifl l! 1 UI O

N fYj O O
O VI l! 1 VI Vl lA 111 O O

1 Vf t! 1 Vl Ifl 1/ 1 tll M G Oti M OO
N O

P' 1
M O

M0N

ai o o
ul L/ 1 L' 1

vi ui vi vi vi vi rvi o
O M O N O

N O

MON

NO U1 Or: o o
O + 1 u1 V1 u1 ul ul O O

rl vi vi vi vi ui vi ni c
O M O N O

M0N

111 O lfl O

N n o 0
O VI t! 1 V1 1I1 to 111 O O

n IIf t! 1 Vf lR to ll1 M O ON M O7
N O

M

O O

m0N
bv

ti e w

o o n Vf ul Vf Ifl u) 111 fn o I V M
m o

NON

a' a'; e a' a' a' a' aaea' ae ae o Oae

NV1 o Oai o o O m Ln W W LA Ln O Orl i ui vi vi vi vi rri c
O M O N O

m o

NON

n Ln Liqo
of c c

ui in Ln in in o q0
vi vi vi ui vi ui rri o oti m oo ry oei

o

NON

o e 0 2' 
N v1 N Oai o o

O Lq Li u1 Ln Vf u1 o 0
n vi ui vi vi vi vi v o Oi M Ov N Oni

to o

NON

Lri qLnN O O
LriN V1 N O o

n InIfl LnLri /1 Lnul N N O

O M O N O

W O .+ 

NON

00 O 00 EO 00 00 00 m1 00 m) 00 ml ml O meM O ON O

g 3
a m m m m m m m m m m m m

S N
7m

YI N

Oy c w° 
a

eE °
m y G v

a s LL
w

m y m E N p y c
N E m 2v m C N C

u w io y

m y a m
7 m m o

c z z O u m m a LLa v+ m o_ 
7n m FN v m u m

m 10 x w x
m d o 0

N

N



6

v

d pOa
a a a

m ccCii e- 1 N N a N I OTD O

Obi m m N ll N N I n

m m m b m I m an0

T umi N  ubi O 88 1p
rl ' 01 uNT
Wp

ll 
ll VyyO °

Q1 Obl TW
O N 1 1n I  

h a 

O N O N 00 T N i 0 S

W Ol Vf Of N H  

N O

N m m N a N i YN1 N

i N ry

u io g rn Qr, ro ? A
o

m ' jM

a N .O-

i ON 01 O m N l n vi ° i
co ti S m

m m Q N ry is ri
I a M rl

O W M N W VNl i 0 01 N  

pNp

Q 

N

M b b 01 N N e ro.

O1- imnmr i .1iI00 n
b tD  N tD  i O N  N

lM° Q

N Q N 00 M N 1 O N cra
u n m m m

m Q n j m vi e4 I
Ot w w m

v a ai v y w E. v v v

v> v> v y z aac z

z z z z z a ' a sasssss'
s S

voi^ o

m S o l R n N
t0 rl N i N I N i

N 00 0

0 0 0 a0 O r 1 N m voi, n
m S o' er vNT M N
n O m N N On

Q

N

ON O N r
Nrl N

m

cco

o o o m N$ m lb W 1 11 .
ri 00O N I T O r T
Q N V I N N N r
m 1 m N m vq

n

m N I 'I I w o

o o

o 0$ N Ot pp N 1 p bp t NGD
cq O ' i 00 to r m

b

i O8  N0

00 0 0$ O N O N i
OTI

o N Q
N I Q n  rvi m

Iri N o o

0

o o o O r N O N V o Lq m

m C e 1 OVV1I l0 n W
N Q U O N in rr b IN r m ri

ri N I ac N i Vf
vQi

1p 22N55

n

uoi

N {

pp N ev` o
v

b  C

a>
i 7

c A U

V

V a s ' O V 3° N >° N° Q

C

C a C

a a V U N N C
LL C

Z v E- v
v o o a r cC aac

V ii H H H F 1°- a 0 o 0 a a 0 E s 5 P S d o c
o: rc

o

c c c

c c c c c N N N
N N m m m m C1 m m m m m m m a a a
a a a a a a a a a" a" a N lN0 VO11

lam°  T  I N
Ol

O W

O N O O O O O O O N Q' o n n

bp rr o

m? 
m aQp ry b

T ° Q1 Trq; O O Q CO
N  N N

ti 00

N N OO N I N T N n

N rl 01 N e i Y1 N  N M

n 01

Ol C b M
00

r M

N O tD O T

00 00 N O' N QW C ° Oi

W O N b r l n N e n

40

b
n N Oi i N rl a N

N Ui O m O N

e0 O

b

r O M O O r 0 0 0 0 0 N b O N ti f 1

M N n N n i CI
Q

m Q
mQ l I o pp

N

O O cc O O o O o o rv w b

T
W n

w r M N

N I H

0000mooN00000

m° lo

c co o
a o N l . r tn° M N  

eb1 N ^ N N

O

y

N o Ow CD m O O O O O Q, 1 o IO m GO N
n rl M Ol rl I b b N N

I e1

I

N oQo m

o m o o m o 0 0 0 o pbM pZ b OlN
T 01 w Ol i Yl Oi N rtTl^ 

W M b ti N i Op N i rl

N

V uo

u + LLaQ
O

O

N u v a
u

a a u o v v E
i O a° 

m m m m m m N y¢ a ' r = p
O O O

O O 2 a 3 a

0) 

2 O

m

NN



na a a a a a a a a a a a a n a a a a n a a a a a a n n n n n a

N N N N VI N VI Vl N Vf N N N N N N N VI IA N N N N N N N N N

a c c c e7S o7! o7f ob aS a'1 aS ab a7f o71 o7i a73 071 a'S atl a71 a71 o7J o7! oL o7f o7i W o7{ 071 a71 071 o7J aj' 071 011 e7! 

0 0 0 0
a- - a - m — — — — — — m mZ

ww. d . w . i

Q Q Q

W O T i 0 T 1 O O O O O m O N O W ei Cif N i C11 b O O a N 0 Ol ry N O M M 1 m M Q N

b W I N W Ol V i N
V M O Vl b m a m Ni M w M

w bN N T W ' I .6 Ol M' O OM n Ol W ID I N Cc1 
Ml
N N Q

Oi ID i tD ti O o0 O Cn 6 Ni C] . N I ri Ki N ry 00 N ID O O 01 O T rN M N• 
N emi N "'  N P O MN

1 i N I N N N
O

0 0 0 0 O O ppppppp ccO S

V i a pp
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Tahoe City PUD

Water Cost of Service

Exhibit 5

Debt Service

Year WTP SRF Total

2024 100, 900 100, 900

2025 1, 112, 493 1, 112, 493

2026 1, 112, 493 1, 112, 493

2027 1, 112, 493 1, 112, 493

2028 1, 112, 493 1, 112, 493

2029 1, 112, 493 1, 112, 493

2030 1, 112, 493 1, 112, 493

2031 1, 112, 493 1, 112, 493

2032 1, 112, 493 1, 112, 493

2033 1, 112, 493 1, 112, 493

2034 1, 112, 493 1, 112, 493

2035 1, 112, 493 1, 112, 493

2036 1, 112, 493 1, 112, 493

2037 1, 112, 493 1, 112, 493

2038 1, 112, 493 1, 112, 493

2039 1, 112, 493 1, 112, 493

2040 1, 112, 493 1, 112, 493

2041 1, 112, 493 1, 122, 493

2042 1, 112, 493 1, 112, 493

2043 1, 112, 493 1, 112, 493

2044 1, 112, 493 1, 112, 493

2045 0 0

2046 0 0

2047 0 0

2048 0 0

22, 350, 766 22, 350, 766

11/ 20/ 24 10 of 39
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Tahoe City PUD

Water Cost of Service

Exhibit 10

Fire Protection Distribution Factor

Fire Prot. Total FP

Number of Requirements Duration Requirements of

Meters gals/ min) Ili minutes) "' ( 1, 000 g/ min) Total

Residential 5, 528 1, 000 60 331,680 89. 9% 

Commercial 207 1, 500 120 37, 260 10. 1% 

Fireline 289 0 0 0 0. 0% 

Total 6, 024 368, 940 100. 0% 

Distribution Factor FP) 

Private Fire Public Fire - Hydrants

Connection # of Equivalent % of Hydrant # of Equivalent % of

Size Connections Factor IZ] Services Total Size Hydrants Factor Ili Services Total

3/ 4" 13 1. 00 13 0. 3% 3/ 4" 0 1. 00 0 0.0% 

1" 95 1. 00 95 1. 9% 1" 0 1. 00 0 0.0% 

11/ 4" 4 1. 00 4 0. 1% 11/ 4" 0 1. 00 0 0.0% 

11/ 2" 32 2. 90 93 1. 8% 11/ 2" 0 2. 90 0 0.0% 

2" 87 6. 19 539 10.5% 2" 0 6. 19 0 0.0% 

3" 1 17.98 18 0. 4% 3" 0 17. 98 0 0. 0% 

4" 22 38. 32 843 16. 5% 4" 0 38. 32 0 0.0% 

6" 14 111. 31 1, 558 30.5% 6" 540 111. 31 60, 107 100.0% 

8" 2 237. 21 474 9. 3% 8" 0 237. 21 0 0.0% 

10" 1 426. 58 427 8. 3% 10" 0 426.58 0 0. 0% 

hydrants

2" 8 6. 19 50 1. 0% 

4" 0 38.32 0 0. 0% 

6" 9 111. 31 1, 002 19. 6% 

288 5, 115 100.0% S40 60, 107 100. 0% 

7.8% 92.2% 

Distribution Factor PVFP) P8FP) 

Notes

11- Based on Industry Standard Fire Protection Requirements

21 - Based on demand factors from the AWWA M1 Manual, 7th Edition, page 163
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Tahoe City PUD
Water Cost of Service

Exhibit 13

Distribution System Analysis

Fire Protection

Tank Fire Total Fire

Capacity Related Related

Upper Highlands 1, 071, 000 25. 0% 267, 750

Highlands 522, 000 50. 0% 261, 000

Rocky Ridge 449, 000 50. 0% 224, 500

Bunker ( Old) 409, 000 50. 0% 204, 500

Bunker ( New) 1, 279, 525 50. 0% 639, 763

Tahoe Tavern 466, 000 50. 0% 233, 000

Four Seasons 418, 000 50. 0% 209, 000

Riley' s 453, 000 50. 0% 226, 500

Quail 343, 000 50. 0% 171, 500

Rubicon # 1 168, 000 50. 0% 84,000

Rubicon # 2 301, 000 50. 0% 150, 500

Rubicon # 3 69, 000 50. 0% 34, 500

5, 948, 525 2, 706, 513

Public Fire Protection 45. 5% 

Capacity 54. 5% 

Source of Supply

Average Day 1. 29 COM 37. 9% 

Peak Day 3. 40 1- COM) _ ! 62. 1% 

Distribution Main Analysis

Main Size Length ( ft) Replcmt $ Total

1. 5" 2, 117 5. 00 10, 586

2" 9, 281 6. 75 62, 648

2. 5" 2, 784 9. 11 25, 365

3" 1, 902 12. 30 23, 392

4" 31, 404 16. 61 521, 549

6" 170, 559 22. 42 3, 823, 970

8" 71, 237 30. 27 2, 156, 160

10" 27, 743 40. 86 1, 133, 583

12" 40,724 55. 16 2, 246, 426

14" 154 74. 47 11, 476

Total 357, 906 10, 025, 155

Customer 24. 0% 

1) Total @ 2" & < Equiv 2, 415, 863

Capacity 62. 8% 

2) Cost for 1. 5- 6" 4, 467, 511

3) Equiv 8" for larger 4, 233, 122

Fire Protection 13. 2% 

11 / 20/ 24 28 of 39



0) Cl) 

OT T > T > T > > > > > > > > T > > 

J J J J J J J J J J J J J

T T

J J J

T > T > T > > > > > > > T > T > T T

N
J J J J J J J J J J J J J J J J J

C

NVI V1 VI V1 VI 1A VI VI N V1 V1 N VI V1 NN
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

N V1 N

0 0 0
N N N N 1 to N N M N N N N VI N h N

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w w w w w w u u& u E u u u u w w w w w u w w w

O O J J J J J J J J J J J J J J J J J J J J J 77 J J J J J J J J J

y

NN
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N N N VI N V1 VI VI N N V1 N V1 V1 VI

O O O
1 H N

O O O O O O O O O O O O O O N 0 0N N N VI VI N N VI V1 to Ul N H YI N N

a a a a a a a a a a a a a a a a¢ a a a a a a a a a a a a a
n

cc 0 0 0 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 o

Cy 00 0
0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 cc 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O

wW N
w m — 

cc o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 { o

O

W w
O
6

O O O O O O O O O O O O O O O Oa 0 O O N N O O O O O O O O O O O O O O O O O 1 N
m

a

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O

wY

O O O O O O O C. O O O O O O O O N O O N O O O O O O O O O O O O O O O O O N

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 00 i 0 O O o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i 0
d

E uO
a v

000min0 00100000o t

m m m m 10 m m a g eom "{ 
m a+ e0000ro evmu+ oo

m 10 r$ ry 10 10 n m N

n
06 ri 1c 1ti ni ri ofC of

o
v eti t o

oo 0a s m N oo r+ m o m! N

vi ni o ri o n m" ni of { e1i
N e• I tll N

V to

b
i N

N i H N

r 0 l0 of O N O O 01 O O O O O eel N

i a W Vl lD O 1lt t0

eel N V 111 Ol V r M ODODi
N O Ol

m m eii Q w w O O O O w O m M r . Y V1 O 00 1A O1 00 { O
VI m r Ol r M O O1 01 Q m

1- 1 M N
E O

u— 

V1 O N O O 1D O O. o 0 0 0 0 V 0, 

V 00 OD M M Of NOf
w 0 0

ap N 0O r V 0 0 0 0 vi O Vf r VI w 0 o O V O N' O
N r C r tp l0 1D O D N M ! EGG

R iO1 CO li Ol '- I b m N D O 01 r N tp . y N r w m m 00 N

w 1n m
M M M N l0 rl O i 11 V i Ol N rl V1 O lOO N V1 l0 111 ! 

pap 

uo

u

gd d
y V d

O N
c C O

OT
J

N Q O N w ` 
N . O y w

m 10 d u w i V 0 vi `- " 1i
V ' LL J u w rn y

c u o
w i• n     1n V aci di v c

m c N N

Y
w H H ~ v C c C C c c n H Y C a+ G V d OLLwi O o o p m ' E C v 15 — N Q• 

Nm E d

C
Od ° J om u o o 0 o co> _ y u, 

co Jv  
Lu V Y° 

w y A
a3i E E E E E E o E cm aci ` w

y N V1 N Vf Z W W W W W 3 Q W m m fL oF. c o aV U oti A "' o t E ° m o d 1p 0LL °
1

Q' Q [ O V U V O W W O G ! n N H
O , a o

O y c

31ua 3a" o



V

6

C v
Z

d y sVI

V a

C

E
v

ydZ. 

L jp L G
3Wa

2 2 i i 2 2 i i i 2 i i 2 i

0 0 0 0 0 0 0 0 0 0 0 0 0 0uuuuuuuuuuuuuu 0
O

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C C C C C Y C C C C C C C C C C
f0 A , O A A A A , O f0 10 lO N 10 N fO lO N

d d d d d d d 6 d d d d d d d d d

071 03 di dl otl otf
r r

a 7 L D 0r7rrF- I-- rF- F- r F- F- r F- 

a

ao 0a a0 a0
a a a a a a a a a a a

0 0 0 0 0 0 0 0 0 0 0 0 ! a

0 0 0 0 0 0 0 0 0 0 0 0 0 0 Oy ON N 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0! 0

N Of O

ei O O

N N m

N

N 0 0 0 0 0 0 0 0 0 0 0 0 0 i N N N N

N O O O O O O O O O O O O O I N N N N

I O

N

C O O N m O D O O m m I M O O N

o O M No 0 1 R

Vf rl t° N M N

m i mi MON
eiN

V I NY1

m .: m ry V ri Oi
1 M • i i N

N

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
V! I N

Coco O O O O O O O O O O O O O! O

V O O I1 m V1 O tD O O ° 1 00 - 1 I M O M O m 0 0 0 0 0 0 0
w N O! m a m m M M m N ° 1

r [} 

7 i M
m „ Y rl m M ,•• i M M t0 f l0 ° I to ° 1 N I ' N m R 1 n T

ppNti M M N ,•• I n V i N A M m

iA D N m N

M Ifl ImD

o ao
m

n m
M

M

rl

O G O U
u ° +  

j U + 
a

LLui a
1 N  
0 o v a  

no

N G uc°i W C C V d ? LLc

y 2 O an d v v LL O

m==
iF _ y Y U° 

H H V d d W W N N 6 x n m C Y y
c a v u o r c c c c c c c E

n °^ o$° a > a aZ o m m m m m m N v a v 2 c

3 e ti v a w w s o 0 0' °' o 2 y w o= is Ir C

y u u° i s m vEi I'n >> 

o M
O

OM

N

N



O 16 N 10 l0 AE 10 10 IC IO 2fOa a a a a SW a a a a a a a 2S a aN a a a a a a a a a a a
O C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0

M o71 ob 0paui
r r r

o7i  . 0d6 ob ai{ ai ob 0 a7i ai{ o7J oil pa 0 0
r r r r r r r r r r r r r r r r r r

0 oil 0 0a71 0ob a ob o7S otl 0 0 0 
r r r r r r r r r r r r r r

0a
a a a a a a¢¢ a a a a¢ a a a a a a a a a a a a a a

O O O N 00 coo O O O O O O O O O O coo( y N O O O O O O O O O O O O O
e

I

0 0 0 l0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l0 0 0 0 0 o O o 0 0 0 0 0 0 0 to
i

z IR

C
W O Q ul N a0 00 Q 1p Of n Q m .- I n M Ill Ol IA n N . ti O N n I Q

n N M pt ul Q W Ill I M01 W O lLl N vl O /) n i 0

Q Q ei 1p ti rl ei .- i r+l
m u1 tp

0

w r! LLO) NN NN VQ i N
LL i K

T O ID
O 1p I CMIO M O O O O O n O T 0 IO Ill of Q Ol 0 .-I I m

M n n N N rl

M Ol Ol :. y
O O O Q t0 m N Q n N ID Vl n N l p
Ol N Ol Q Iry Q Ill W IO

QIIW'1
M O Q n Ip Q 1p Yl i n

rl OI n

N lCl OD O n N 1p M n NW N O W ti0

0

ono O m y v v v v In o^ m IrI N o ` Imrl m m . o 0 o m vQ'i 1D c c ro w n N m m

Ql i N

V

VC

EN o o i o 0 0 0 0 0 0 o O o 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 o O

0 00 io 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0oN
d

N I N N K 1

NJ y VQ
Q

U

0 0 N 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O O O O O O O O O O O O O O

A UQQ

o 0 00 to 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 m o 0 0 0 0 0 0 0 0 0 00 00 10
K N0 K N N

E o
E
u

I° O Q 1 0
O O i .- I

00 0 0 0 0 0 ul O iA N O W OC Q Q D I N
n a Q O G1 df D N 6 0 4O

Q O O UI 0 0 In 01 N m 01 n It1 N I T
Cn 0 QQ In O tO I! l N O N Vl aa

O) 0

O O, 

O T i 1 Q N n w n m 00 V1 W 4I P.:•' I m w N N 06 O ti m Q N gyp' 
y o N

N N m ID N N
N N m N 1p T

O I N

r

c
a

a
y

vJ

Sa n

C UO m C _ vVl
N A N N W N

of

N> o 0 of a c . n v A ¢ f y a I°n w v c ; 

2
Z u m of t a` a°1i u m ' m E u ' a i ' v In •- dY o° a°i E ' x w

a O N a C C m Ll U C` Gl d 01f J C_ = m W LL W 41 O) W L d
o a- m a 3

V0

0 0 D W " O tp O O J
L

C O V Ow y ° l 0 0 V O E J d v C V O

g da g
0Jm1

uu r woamuu( oj i o¢ v nr3 h uu dszu v »- ram I- 

r10- 3Wa

N
N



o_ 

0

e p u 3 3 3
U d a Q Q

a

o 0

IN

ii m G

O o 0 0 0

N N N j

I

0

0 0N 0N 0000 ; o
N

iN
j

LLSV 
non ;.

n

6

o o

m n

m

E U

c N N
IN

to n
O N O N m n 0 0 0 I

mm

N

d d3 N

Y  N
C

EN o 0 0 0 0 0 o

0 0 0 0 0 0 0

a u

o N N

rv. di m

mm1oo oo ! o

N N w N m O O O IM
o o

E o N ; i. 

3

en
a In

O IMadY N

F N

0

N N

m000
N  

1

cO

c

ac
y, 

DQ

O

w
m

cd

o
C

a) Cl) 
O

Nd) 

E E E E E E E E E E E

z¢ rc z z rc z s rc z

u o u o u o 3 3 3 3
c c

N N0000! y NON M N NOOOiN INI . O O O O O o 0000! 

2 N0000

r
No

r
s 2

s000r
N

N

m0000mmN

am0

m

i n K

boo oo!o No! o N M .+ 000!.+  m ooa rvm jN N
iN

eNi ! D P tT jb 00
N O N

N h

o o o o I N g o! N it H N o o o N N o 0 0 0 0 0 0 0 0 0 oN N

N o 0 0 ! NiN N aN N o o l oiN N o o 0 o m o 0 0 0 l e i
o 

N
i

i
I No

joN N oN it o ! m m

v I m N

N o001N NO! N N N y 00» 

b NOOOO O nNi N .
Ogg I Iy INi

8 

m m
N

In NN
N I» 

N
N I

0

ULi

r
11211v

iu1°- 

a

C 00000

din N

m n N U

E

Y

E

Q

E m a m E e
a d 4 E EEL E c



a rn o

N
F

tr/ 

t/ T

m v aC) 
M O

M n 00

N
r-4

t00

O

CW
Q t0 1 O

O tJf

N 1 Ln
tC a - I

H to L1

1 lO
1 

n

Ln

N
V

m

M O
0O 00 VF

N P

v rn

tti

a+ CGI
E
W

o a
E u ti
E a L
u u C

Nn
Iq
M

N
N



Q

0! 

N

li

O1 +' 

7 a] 
a, E

L

d cr
Z  

O/ 

3
c

Lpi pOC

a1

d as+ 
y  

O
a c

A o

u° 
UD1

O ju i

A

H 3 W O

G D_ 

c 

uu
Q u

Li- LL

a a

n 
L! l LD i N lD PA

N' rl
Ln O

1 mi
M OlN Onri

ci N i M
V1• V! 

O
to P I r 00 Ln Ln Vi 4A. 

r LM i N a -- I

N N LA Lit
I c i w M

M t i 00 V)- 
40. 

O coO VI

O
r-i " LLM O t00 l 

t4 V. N
r- LM i N Ol w

rn
Ct
coN L iLM i r

LD O O i t• 1 M M

d N

LD cc -, t 0; O wM O O V1• 
4. 1• O

MO to M r-I O
d i n O ei

tC

M

00
O M00

n Ln O
LD i ^ 00

Cr
LT

N
01

w lD i M M V1• V1
14 M Ch 00 4A Vf• 

m

LM
u

c mm

E
ll0

N d C L

u coo a c o E

prp+ 

N aJ WQ m
n 33 M U

U t

f6 O O O o

ELL oQ Eu c E

a o
uv
u a' 0. o07c r_ LT to

00O
m

N

rlri
M

M

nM
C

a -

I
V>• N
0



00
tG Cl M

i

L
00 r-I i en
M ' gr i V- 

i

i C4
R L i Ln Ln

r1 00 i n cvi
y ui O u1 N

ch i

E
O N ; N

O V} 
V

N

NNC
N Q- 

xW

MAN

mC
a
a, 

0
IA

v_ 
O

0
H

a o • 
O

Zr
U V i. 

M

O W E
r c r E
H W N

N N i ei
In Ln O
to r I I u1

n n I O 1̂
M 00 I co
ri 00 i in

ri ei  O

i
vq 00 i F. 

LM i ei

01 C
4^ 

i vVF

e
Ui
N
rl

a

tL0
C

mt
u

crd
cc



L
I

LL

Iop
oM0 N O O p Lj 000. tOD. 

N N O M Lri d: lD M

1

OU

In lD O ai
ey

00 O O I C1 N
N O O N nj

V1• 

1

Ln d O I O p0
00 00 O I- p

M N M O i to p

j

r

I

a
w
c

Ln v o ah d. 
V1̀ 00 O O 00 D

N N N O; a
L

t4 I i

1
I

Ln 00 O Rr Ln
OR oq q Ln

ri N O O i M rj

d

l

7 M al

iMli N

M 
i

MOO O Li N

N N G Ln to O 1 
in. M N

O i
H

E totr0
M O
bD O

rL. O O
O eI
O

y O io W
4 

d p O io.. 

a o
i do acc a

QCc
U c

c
I \ o

in o c U c o 3

u u° 
q d

E oao
2

U O Q

pi
N a+

vQ

3uQ OVV

N
0



GoN
ON

LMN
ON

r -1 uy r- I lD M r 4 r- I N M

N 00 O r-i Ln a1 M 4 N
M Ln M O tD M lG O tD
Ln Ln 00 r-I r- I Ln O I III, 
r-I N M Ln 00 Ln r- I r-I I- 
tn N Lli 00 r-I

r-I

N Ln W O Iqlqr O (- Ln
Ol tD I- Ol Il- M M Ln r-I
Ol M Ol Lri Lri N CYi ri I4 
M m TT l0 It* M lD l0 N
ri N M M tD TT n
t N I Or-I

w 00 m 00 T: r m N N W

I M m Ln ri 6 00 4 tD
N r-I r-I N 00 N Ln r-1 Ol
r-1 N M  t0 r-i N 00 1 
vl N T lD 01

m N n Ln O E M lD
tD 00 I, M Cl N N O Ln

lD 4 ri 00 ri Ln Ol M lD
ri Ol of oo N -- I- w N Cf
ri ri N M lD 01 00 N 01
ih e- I M l4 00

I- t0 r I l0 01 r N M n
Ln C) M O1 I:t 00 ri M
w n tD ' T r- LD r-1 M O
O1 - 1-1 N M Ln 1, Ln Lo - i-I

4/ 1' r- M' LA 06

I M N N lO O 00 N N
Ln Ol ct O1 O Il d. O , I: 

d I- tD 1.* - t Ln tD N M
a1 Ln M c- 1 O qr n Ln - ct
V). ri N M Ln m m r- I O

c- 1 M Ln

M O W Ln Ln

Lri ai o0
V/ ri

00r-I
t!- 

ONi  w Lnm V
4 to oo Lo ai
t1? ri tD

r-It/? 

wO  n
4 Ln 00 Ln . 4
t/} r-I Ln

ritf> 

Or - I M M r'-I N
ICT 0 i- q ci
t/} r- I

cit4

Z3, Ol O ri ri

1 GO f 01 O

M zT LO N a1
In ri

Nr-I
In

Ln l0 1p N DD

M -: T t0 m Lri
t/? ri riri

t/i

u
C

f° o0

o
o o

N *' 

O o

0a o 0
f6

of
CO

CLO 0)iL
IL O O

arH 10 O O O

o0
O

N

u u C t O o o = 
G d- M ri r-I r-I N M tD 00 N O 00 N

4, 1 C

3 m u

mM
O

rM

N
O



N 0w0 O r1 Ln m MIrr N M

M Ln M O lD c» LD O lD n

Ol
Ln Ln 00 r- I r- I Ln O N V 411- 

N
r- I N M Ln 00 In r-I r-I L 

O
44- N Lr 00 ri

N ri

Ln 00 r- oNl DD 0O1 fen M II rri lD̂

m M m Ln Ln N M r4 r tD

00 M M' t lD It M w lD N t!? 

N ri N M qT N M LD ICT

O I' N Ice t` O
N ri

GnNr, M Iq O 01 l* O
a r- m of Lr 4 of oo v LO to

N^ N r- I r- I N 00 N Ln r- I 01 L? 

0
r- I N M qt lD r-I N 00 I - 

a N R l0 01

O
N

4

ON to

llp o0 Il Ln 01 N O LLn Ln

to t r-I 00 r-I Ln 0) M LA Ln
r-I 0) 0) 00 N lqr 00 N T to

N
ci r- I N M lD of oo N 3) 

p 4-111- r-I fv lG 00
N

OLLn 0) d' 00 01 00 rM-I M
lD n w; zr n tD r4 M O Lf1

Ln O i!} 

i N en Ln n Ln lD 4

O r I cA Ln 00
N

n CO O
L cn d* aNl O O 4 O

qr N to 4 qr Ln LD N M Ln

C y 0) Ln fn r-I O T N Ln 19t in

in• ri N M Ln 01 Ln r-I O
N

a

mu_ 
VL

Qj M
0 A fl1

0a Lvw

0
Ln

0 u N

O1 t r-I ri

0 y E V M r-I ri r-I N M I lD 00 N Q
m E H

m m

3 u° 

0) 

00

coCl) 

N

N



o
N f\ r, C1

ri o
N n

ri

Ol
Un v
00 to mM

Ln

00

r- 
M

N
N

cm i

N m
O Ln ill O m r- 

i
m O tD

i
0- i cnN r- 1 i N r- I N N ri M N r- I M

N O
01 ci NO

N 00
Olt O

Ln r-I tD
N tD

00
Ill

tD
m ; 

Ol
w

Ill
N

O Gl
dl Ol Ol Ln vi m 00 1 m O ; N

M
00 n tD o m ( M M m m wca r-
I i - 1 c- 1 i N N i M N rH M C

00 ' 9T N 00 O 00 00 0) n 00 r- ; Ill Ol

n N OR lD n o0 Ill In tD O rn In Cl 0
N - 

r, N oo m
Ol ri
00 m

o
M rr-I Ol ; r-I N cocaa

N N M N r-I M 1ir-I r- Ii ri i 4

al

Ln lD
cr l0rn r- I t0

t. o mr .- I 00

01 00 t\ r, 00o Nr- oN
O O

tD O cri r Ln
tD

cH
Ln r-

I n
H

Ol
00 tD rGl 0) i O

V ' Ocorii

i N i m Nr- I tn• 
r-

I t/? 
r-

I t!? 
r-

I t/>• 
ri

t/} 
i/? ri

t/? 
r-

I to

r` 

O n r\ n I- to O tD tD M ; Ql Ln

to
Ct C1 Ln 00 Cl 00 n Ol r\ lD O

N

OtD
n O
m M

d
to

Q1 o-;
r tD

111
r` -

zr r- 
n V

Ln
r` nOl ; Oln rcc i

N ri i N Nr- I V1, ri
i/? 
r-

I t/} 

r- I knri
t/) 

to t/ l kn H

r- 

00i Lr! 
F-: m 1^ n ` to• i

to

rn i

rn
i

o

o v0

Ql M M Owl Ln n m O co
L

O
a
to i ri i/ F c I c rI N

H
i tkD NLn

u

Qj

Nto
a• u

C

C C ate. O
C

p
a. 

u

u U n N a vQ ri U I ra

H
a N

Ln
43 a tn

Ln
N v a

C O
i U O V L V D_ 

V U
D

3
u 13

a o 0) o) 
o

In

i t3 v tocc
a w Cc

n

a

a` LnMM
M rl ri r•i 1 N G1

NLNL

m ri A u




