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1 I. INTRODUCTION
 

2 Q. PLEASE STATE YOUR NAME, ADDRESS AND BUSINESS
 

3 AFFILIATION.
 

4 A. My name is Donald S. Roff and my address is 2832 Gainesborough Drive, Dallas,
 

5 Texas 75287. I am President of Depreciation Specialty Resources.
 

6 Q. WHAT ARE YOUR QUALIFICATIONS AND EXPERIENCE?
 

7 A. My qualifications and experience are described on Exhibit DSR-l.
 

8 Q. HAVE YOU EVER TESTIFIED BEFORE THIS COMMISSION?
 

9 A. Yes. A listing ofmy regulatory appearances is contained on Exhibit DSR-2.
 

10 Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

11 A. I have conducted a depreciation study of the depreciable natural gas distribution 

12 properties in Kansas (referred to hereinafter as the "Kansas System") of Atmos 

13 Energy Corporation ("Atmos" or "the Company") as of September 30, 2006, and I 

14 have made recommendations for revised depreciation rates for inclusion in the 

15 Company's revenue requirement. I have also conducted a depreciation study of 

16 the plant assets of the Company's Shared Services Unit (SSU)1 as of September 

1 The Company's Shared Services Unit provides common services, such as accounting, legal, risk 
management, treasury, procurement, information technology, etc., to all of the Company's utility divisions. 
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1 30, 2006, and I have made a recommendation for revised depreciation rates 

2 therefore, which rates are utilized by Company witness James C. Cagle for 

3 purposes of allocation of common costs to the Company's Kansas System. The 

4 purpose of my testimony is to present the results of the depreciation studies, 

5 describe the depreciation study process and recommend appropriate depreciation 

6 rates for use by the Company reflecting depreciation accounting principles and 

7 regulatory rules. I will show that my studies produce fair and reasonable levels of 

8 depreciation expense utilizing sound accounting practices and principles. 

9 Q. DO YOU SPONSOR ANY ADDITIONAL EXHIBITS? 

10 A. Yes. I am sponsoring Exhibit DSR-3 which is the depreciation study prepared for 

11 the Company's Kansas System as of September 30, 2006 (hereinafter referred to 

12 as the "Kansas Depreciation Study"). I am also sponsoring Exhibit DSR-4 which 

13 is the depreciation study prepared for the Company's SSU plant as of September 

14 30, 2006 (hereinafter referred to as the "SSU Depreciation Study"). Both the 

15 Kansas Depreciation Study and SSU Depreciation Study include a discussion of 

16 depreciation accounting principles, describe the methodology employed for the 

17 study, summarize the results of the study and make recommendations relating to 

18 depreciation rates and depreciation accounting. 

19 Q. WHY DID YOU PERFORM TWO SEPARATE STUDIES? 

20 A. Separate studies have been performed for the Kansas System and the Company's 

21 SSU plant in order to recognize and accurately capture the fact that the assets 

22 which are the subject of each study have different characteristics. The assets 

23 which are the subject of the Kansas Depreciation Study primarily consist of pipe, 

24 regulators, meters, facilities, etc. which are typically considered natural gas 

25 distribution operations assets that are used to provide natural gas service to end­

26 use customers. The assets which are the subject of the SSU Depreciation Study 

27 consist primarily of hardware and software systems which are used by shared 

28 services to provide support services to the Company's utility divisions, such as 

29 customer support and billing systems, accounting systems, and other such systems 

All of this is more particularly explained in the direct testimony of Company witnesses James C. Cagle and 
Daniel M. Meziere. 
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1 which are not replicated at the division level. The preparation of separate studies 

2 is also consistent with the manner in which depreciation rates have been 

3 established for the Company's utility division plant and SSU plant assets in other 

4 rate proceedings. 

Q. WERE THE EXHIBITS YOU ARE SPONSORING PREPARED BY YOU 

6 OR UNDER YOUR SUPERVISION? 

7 A. Yes. Both the Kansas Depreciation Study and the SSU Depreciation Study were 

8 prepared by me or by persons under my direct supervision. 

9 

II. DEPRECIATION STUDY PROCESS 

11 Q. WHAT IS DEPRECIATION? 

12 A. The most widely recognized accounting definition of depreciation is that of the 

13 American Institute of Certified Public Accountants, which states: 

14 Depreciation accounting is a system of accounting which aims to 
distribute the cost or other basic value of tangible capital assets, less 

16 salvage (if any), over the estimated useful life ofthe unit (which may be a 
17 group of assets) in a systematic and rational manner. It is a process of 
18 allocation, not ofvaluation. 2 

19 
Q. WHAT IS THE SIGNIFICANCE OF THIS DEFINITION? 

21 A. This definition of depreciation accounting forms the accounting framework under 

22 which both the Kansas Depreciation Study and SSU Depreciation Study were 

23 conducted. Several aspects of this definition are particularly significant, as 

24 follows: 

• Salvage (net salvage) is to be recognized 

26 • Allocation of costs is over the useful life of the assets 

27 • Grouping of assets is permissible 

28 • Depreciation accounting is a process of cost allocation, not a valuation 

29 process 

• Cost allocation must be both systematic and rational 

31 Q. WHAT IS MEANT BY THE TERMINOLOGY "SYSTEMATIC AND 

32 RATIONAL"? 

2 Accounting Research Bulletin No. 43, Chapter 9, Paragraph 5 (June 1953). 
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1 A. "Systematic" implies the use of a fonnula. The fonnula used for calculating the 

2 recommended depreciation rates for the Kansas System is shown on Page 12 of 

3 the Kansas Depreciation Study. This same formula was used for calculating the 

4 recommended depreciation rates for the Company's SSU plant and is shown on 

5 Page 11 of the SSU Depreciation Study. "Rational" means that the pattern of 

6 depreciation (or, in this case, the depreciation rate itself) must match either the 

7 pattern of revenues produced by the asset or match the consumption of the asset. 

8 Because revenues for the Company's utility operations in Kansas are determined 

9 through regulation and are expected to be so determined in the future, asset 

10 consumption must be directly measured and reflected in depreciation rates. The 

11 measurement of asset consumption is accomplished by conducting a depreciation 

12 study which, as is more fully explained herein below, formulates depreciation 

13 rates based upon the mortality characteristics of an asset or group of assets. 

14 Q. ARE THERE OTHER DEFINTIONS OF DEPRECIATION? 

15 A. Yes. The Federal Energy Regulatory Commission (FERC) Uniform System of 

16 Accounts (USOA)3 provides a series of definitions related to depreciation and 

17 which are shown on Page 5 of the Kansas Depreciation Study as well as on Page 5 

18 of the SSU Depreciation Study. The depreciation definitions make reference to 

19 asset consumption and therefore relate very well to the accounting framework for 

20 depreciation. These definitions also form the regulatory framework under which 

21 both depreciation Studies were conducted. Under the both Kansas Depreciation 

22 Study and the SSU Depreciation Study, I recommend remaining life rates that 

23 provide for full recovery of net investment adjusted for net salvage over the future 

24 useful life of each asset category, consistent with the Company's past practices. 

25 Q. HOW ARE DEPRECIATION RATES FORM:ULATED? 

26 A. Appropriate depreciation rates are formulated through a study of the mortality 

27 characteristics of an asset or group of assets including average service life, 

28 retirement dispersion defined by Iowa-type curves and net salvage factors. 

29 Q. WHAT IS AVERAGE SERVICE LIFE? 

3 See 18 CFR Part 201 for the USOA applicable to natural gas utilities. 
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A. 

Q. 

A. 

Q. 

A. 

Q. 

The average service life of a depreciable asset is the number of years the asset is 

expected to provide service. For a group of depreciable assets, it is the estimated 

service life of the group. 

WHAT IS RETIREMENT DISPERSION? 

Retirement dispersion is the scattering of retirements by age for the individual 

depreciable assets within a group around the average service life for the entire 

group of depreciable assets. Standard dispersion patterns are useful and necessary 

because they make calculations of the remaining life of existing property possible 

and allow life characteristics to be compared. Iowa-type curves provide a set of 

standard definitions for retirement dispersion. 

PLEASE DESCRIBE THE lOWA-TYPE CURVES. 

The Iowa-type curves were devised empirically over 60 years ago by the 

Engineering Research Institute (ERI) at what is now Iowa State University 

(hence, the namesake). The ERI collected retirement infonnation on many types 

of industrial and utility property and devised empirical curves that matched the 

range of retirement patterns found. A total of 18 curves were defined varying 

from wide to narrow dispersion patterns. There were six left-skewed curves, 

which are known as the '"L series", seven symmetrical curves, which are known 

as the "S series" and five right-skewed curves, which are known as the "R series". 

A number identifies the range of dispersion - a low number indicating a wide 

dispersion pattern and a high number indicating a narrow dispersion pattern. The 

combination of one letter and one number defines a unique dispersion pattern. 

In addition, there is also an '"SQ" pattern that has no dispersion and is the 

equivalent of an amortization period, that is, all assets survive for their entire 

average life. This pattern has been used for certain general plant accounts. 

IN ADDITION TO AVERAGE SERVICE LIFE AND RETIREMENT 

DISPERSION, YOU MENTIONED PREVIOUSLY THAT NET SALVAGE 

FACTORS ARE ANOTHER CATEGORY OF MORTALITY 

CHARACTERISTICS THAT ARE EXAMINED IN DETERMINING 

APPROPRIATE DEPRECIATION RATES. WHAT IS NET SALVAGE? 
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A. Net salvage is the difference between gross salvage and cost of removal. If cost 

2 of removal exceeds gross salvage, negative net salvage occurs. 

3 Q. IS THERE ANY AUTHORITATIVE REGULATORY SOURCE THAT 

4 ADDRESSES THE TOPIC OF NET SALVAGE? 

5 A. Yes. The following quotation directly addresses this topic: 

6 Under presently accepted concepts, the amount of depreciation to be 
7 accrued over the life of an asset is its original cost less net salvage. Net 
8 salvage is the difference between the gross salvage that will be realized 
9 when the asset is disposed of and the cost of retiring it. Positive net 

10 salvage occurs when gross salvage exceeds cost of retirement, and 
11 negative net salvage occurs when cost of retirement exceeds gross 
12 salvage. Net salvage is expressed as a percentage of plant retired by 
13 dividing the dollars of net salvage by the dollars oforiginal cost ofplant 
14 retired. The goal ofaccounting for net salvage is to allocate the net cost 
15 of an asset to accounting periods, making due allowance for the net 
16 salvage, positive or negative, that will be obtained when the asset is 
17 retired. This concept carries with it the premise that property ownership 
18 includes the responsibility for the property's ultimate abandonment or 
19 removal. Hence, ifcurrent users benefit from its use, they should pay their 
20 pro rata share ofthe costs involved in the abandonment or removal ofthe 
21 property and also receive their pro rata share of the benefits of the 
22 proceeds realized. 
23 
24 This treatment of net salvage is in harmony with generally accepted 
25 accounting practices and tends to remove from the income statement any 
26 fluctuations caused by erratic, although necessary, abandonment and 
27 removal operations. It also has the advantage that current consumers pay 
28 or receive a fair share of costs associated with the property devoted to 
29 their service, even though the cost may be estimated. 4 

30 
31 Q. WHY IS THIS QUOTATION IMPORTANT? 

32 A. This quotation is important because it addresses several key accounting and 

33 ratemaking issues concerning the treatment of net salvage as a component of 

34 depreciation. First and foremost, net salvage is an appropriate component of 

35 depreciation. Second, inclusion of net salvage in depreciation results in a fair and 

36 equitable allocation of cost. Third, from a ratemaking perspective, inclusion of 

37 net salvage in depreciation expense fulfills the regulatory precept of having 

38 customers pay their fair share of costs of the life of the property used to provide 

4 Public Utility Depreciation Practices, NARUC, Aug. 1996 Edition, page 18. 
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1 service to them. As a result, such treatment is beneficial for both accounting and 

2 ratemaking purposes. 

3 Q. DOES THE USOA CONTEMPLATE THE INCLUSION OF NET 

4 SALVAGE AS A COMPONENT OF DEPRECIATION? 

5 A. Yes. The USOA instructions clearly intend net salvage to be a component of 

6 depreciation as it must be charged to Account 108, Accumulated Provision for 

7 Depreciation.5 

8 Q. THUS FAR YOU HAVE DESCRIBED THE MORTALITY 

9 CHARACTERISTICS WHICH ARE EVALUATED IN CONNECTION 

10 WITH PERFORMING A DEPRECIATION STUDY. CAN YOU 

11 DESCRIBE THE DEPRECIATON STUDY PROCESS ITSELF? 

12 A. Certainly. A depreciation study consists of four distinct yet interrelated phases ­

13 data collection, analysis, evaluation and calculation. Each of these phases 

14 occurred in connection with preparing both the Kansas Depreciation Study and 

15 the SSU Depreciation Study. Data collection refers to the gathering of historical 

16 investment activity data that was provided by the Company. After the data was 

17 assembled, I or persons under my direction performed two separate analyses6 
­

18 one analysis for the determination of life and another one for the determination of 

19 the net salvage percentage for the different asset groups being studied (each 

20 analysis is more fully discussed later herein). 

21 Once the analysis phase was completed, the evaluation phase was then conducted 

22 which entailed the development of an understanding of asset history and its 

23 applicability to the surviving asset base into the future. This phase also gave 

24 consideration to the changing asset base and the Company's plans and 

25 expectations. I conducted the evaluation phase with the assistance and input from 

26 Company personnel. 

27 The last phase of each depreciation study was the calculation phase and was 

28 performed by me or Atmos employees under my direct supervision. This phase 

5 18 CFR Part 201, Gas Plant Instruction 10.F provides "the book cost less net salvage of depreciable gas 
plant retired shall be charged in its entirety to account 108, Accumulated Provision for Depreciation of Gas 
Plant in Service". 
6 Analysis refers to the statistical processing of the data gathered in the first phase of the study process. 
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1 utilized the information and results detennined in the first three phases of the 

2 depreciation study process in the computation of recommended depreciation rates. 

3 Q. DURING THE ANALYSIS PHASE, YOU INDICATED THAT TWO 

4 ANALYSES, LIFE ANALYSIS AND NET SALVAGE, WERE 

5 PERFORMED. WHAT DID THE LIFE ANALYSIS ENTAIL? 

6 A. For some categories of transmission, distribution and general plant, the age of 

7 both surviving and retired property is known and an actuarial analysis was utilized 

8 for these property groups. The actuarial7 analysis process is more particularly 

9 described on pp. 8-9 of the Kansas Depreciation Study and on pp. 8-10 of the 

10 SSU Depreciation Study. For those asset categories for which the age of 

11 retirements is not known, a simulation8 analysis was utilized. The simulated 

12 analysis technique is more particularly described on pp. 9-10 of the Kansas 

13 Depreciation Study. 

14 Q. AFTER THE LIFE ANALYSIS WAS PERFORMED, WHAT ACTIONS 

15 WERE UNDERTAKEN IN CONNECTION THEREWITH DURING THE 

16 EVALUATION PHASE? 

17 A. Summaries of the individual asset category life analysis indications were prepared 

18 and discussed with Company personnel. Anomalies and trends were identified 

19 and input from the Company's engineering and operations personnel was 

20 requested and obtained where necessary. The types of assets surviving and 

21 retiring were also discussed. A single average service life and Iowa-type curve 

22 was then selected for each asset category best reflecting the combination of the 

23 historical results and the additional information obtained from and during 

24 discussions with the Company's engineering, operations and accounting 

25 personnel. 

26 Q. HOW WERE NET SALVAGE PERCENTAGES DETERMINED? 

27 A. As I stated previously, determination of net salvage percentages is performed as 

28 part of the second phase of the preparation of a depreciation study. This entails 

29 the determination of both salvage and cost of removal. In connection with this, 

7 Technically referred to as the Actuarial Method of Life Analysis. 
8 Technically referred to as the Simulated Plant Record Method. 
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annual salvage amounts, cost of removal and retirements were provided by the 

Company by account for the period of 1992 through 2006 for the Kansas 

Depreciation Study and for the period of 1993 through 2006 for the SSU 

Depreciation Study. 

Q.	 AFTER PERFORMING THE NET SALVAGE ANALYSIS, WHAT 

ACTIONS WERE UNDERTAKEN IN CONNECTION THEREWITH 

DURING THE EVALUATION PHASE? 

A.	 As with the life analysis, discussions were held with applicable Company 

personnel to the extent necessary to examine salvage cost, cost of removal, cost of 

retirements and the Company's present and future plans associated with 

retirement and removal of depreciable assets. 

Q.	 WHAT ACTIONS WERE PERFORMED AS PART OF THE FINAL 

PHASE OF THE PREPARATION OF THE DEPRECIATION STUDIES? 

A.	 In the calculation phase, annual salvage, cost of removal and net salvage 

percentages were then calculated for purposes of each study by dividing the 

annual salvage, cost of removal and net salvage amounts by the retirement 

amounts applicable to the asset groups of ea'ch depreciation category. 

Q.	 WHAT OCCURRED AFTER THE PERFORMANCE OF EACH PHASE 

OF BOTH DEPRECIATION STUDIES YOU HAVE DISCUSSED? 

A.	 Both studies were formalized into written reports and presented to the Company. 

The formalized written reports are the Kansas Depreciation Study and the SSU 

Depreciation Study attached to my testimony as Exhibit DSR-3 and Exhibit DSR­

,1, respectively. 

Q.	 IS THE PROCESS YOU HAVE DESCRIBED IN YOUR TESTIMONY 

FOR PERFORMANCE AND PREPARATION OF THE DEPRECIATION 

STUDIES RECOGNIZED FOR BOTH REGULATORY RATEMAKING 

AND ACCOUNTING PURPOSES AS THE ACCEPTED PROCESS FOR 

DETERMINING REASONABLE DEPRECIATION RATES FOR THE 

ASSETS SUBJECT OF THE STUDIES? 

A.	 Yes. 
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1 

2 III. THE KANSAS DEPRECIATION STUDY RESULTS 

3 Q. DID YOU PERFORM AND PREPARE THE KANSAS DEPRECIATION 

4 STUDY IN ACCORDANCE WITH THE PROCESS THAT YOU HAVE 

5 DESCRIBED IN YOUR TESTIMONY? 

6 A. Yes. 

7 Q. IS THIS THE STUDY UPON WHICH THE COMPANY RELIES IN THIS 

8 CASE TO ESTABLISH DEPRECIATION RATES FOR ITS KANSAS 

9 SYSTEM? 

10 A. Yes. In this docket, Atmos is relying on the Kansas Depreciation Study that I 

11 prepared for its Kansas System. As stated previously, the Kansas System consists 

12 of the Company's net plant in service in Kansas used to provide natural gas 

13 service to its customers, which includes physical plant, property and equipment. 

14 For purposes of the Kansas Depreciation Study; the net plant comprising the 

15 Kansas System is categorized according to function - transmission, distribution 

16 and general plant. 

17 Q. WHAT WERE YOUR FINDINGS AND RECOMMENDATIONS? 

18 A. I found that changes were needed to the mortality characteristics for every asset 

19 category resulting in revised depreciation rates. A summary comparison of the 

20 existing depreciation rates and those recommended in the Kansas Depreciation 

21 Study by asset functional category is as follows: 

22 

Function Existing Recommended 

0/0 % 

Storage 2.68 3.99 

Transmission 1.52 2.23 

Distribution 3.42 4.14 

General 9.33 9.46 

Total Depreciable Plant 3.54 4.26 
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Q. HAVE YOU QUANTIFIED THE IMPACT ON ANNUAL DEPRECIATION 

2 EXPENSE DUE TO YOUR RECOMMENDED CHANGES? 

3 A. Yes. The above summary was taken from Schedule 1 of Exhibit DSR-3. Using 

4 September 30, 2006, depreciable balances, the effect of the recommended 

depreciation rates on annual depreciation expense is an increase of approximately 

6 $1,462,100. 

7 Q. WHAT ARE THE PRIMARY FORCES THAT ARE DRIVING THE 

8 RECOMMENDED CHANGE IN ANNUAL DEPRECIATION EXPENSE? 

9 A. The change in annual depreciation expense is affected by three separate factors ~ 

changes in average service life, changes in net salvage and the effect of reserve 

11 position. Based upon the magnitude and direction of the change in depreciation 

12 rates and annual depreciation expense, average service lives have decreased 

13 thereby producing higher annual depreciation expense. This increase, however, is 

14 augmented by more negative net salvage. Also, the annual depreciation expense 

is increased due to the reserve position. 

16 Q. PLEASE DESCRIBE THE RESULTS REFLECTED IN THE TABLE 

17 ABOVE FOR STORAGE PLANT. 

18 A. The Storage Plant assets were recently moved into the regulated environment. 

19 The functional depreciation rate increases from 2.68% to 3.99%. The main driver 

for the increase is recognition of negative net salvage. The net dollar impact of 

21 the change in the depreciation rate is an increase in annual depreciation expense 

22 of $75,978. 

23 Q. PLEASE DESCRIBE THE RESULTS REFLECTED IN THE TABLE 

24 ABOVE REGARDING TRANSMISSION PLANT. 

A. For the Transmission Plant functional group, the depreciation rate increases from 

26 1.52% to 2.23%. Asset lives have decreased, resulting in increased annual 

27 depreciation expense. This increase was somewhat augmented by more negative 

28 net salvage. The net dollar impact of the change in the depreciation rate is an 

29 increase in annual depreciation expense of $28,717. 

Q. PLEASE DESCRIBE THE RESULTS REFLECTED IN THE TABLE 

31 ABOVE REGARDING DISTRIBUTION PLANT. 
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A.	 For the Distribution Plant functional group, the depreciation rate increases from 

3.42% to 4.14%, partially as a result of decreased lives. The impact on annual 

depreciation expense is an increase of approximately $1,349,500. This increase 

was enhanced by more negative net salvage for certain asset categories, in 

particular, Account 381, Meters and Account 382, Meter Installations. 

Q.	 PLEASE DESCRIBE THE RESULTS REFLECTED IN THE TABLE 

ABOVE REGARDING GENERAL PLANT. 

A.	 The composite depreciation rate for the General Plant functional group has 

increased slightly from 9.33% to 9.46. Average service life changes are in both 

directions. Net salvage is less positive. The impact of the change in the 

depreciation rate is an increase in annual depreciation expense by approximately 

$7,900. 

Q.	 PLEASE DESCRIBE THE RESULTS REFLECTED IN THE TABLE 

ABOVE FOR THE TOTAL COMPANY. 

A.	 At the Total Company depreciable level, the composite depreciation rate increases 

from 3.54% to 4.26%, or $1,462,099 more in depreciation expense on an annual 

basis. 

Q.	 DO YOU HAVE ANY RECOMMENDATIONS AS A RESULT OF THE 

KANSAS DEPRECIATION STUDY? 

A.	 Yes. I recommend that the Commission approve and the Company adopt the 

depreciation rates shown on Schedule 1 of the Kansas Depreciation Study. 

Q.	 UPON WHAT TO YOU BASE THIS RECOMMENDATION? 

A.	 I base this recommendation on the fact that I have conducted a comprehensive 

depreciation study, giving appropriate recognition to historical experience, recent 

trends and Company expectations. The Kansas Depreciation Study results in a 

fair and reasonable level of depreciation expense which, when incorporated into a 

revenue stream, will provide the Company with adequate capital recovery until 

such time as a new depreciation study indicates a need for change. 
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IV. THE SSU DEPRECIATION STUDY RESULTS 

2 Q. DID YOU PERFORM AND PREPARE THE SSU DEPRECIATION 

3 STUDY IN ACCORDANCE WITH THE PROCESS THAT YOU HAVE 

4 DESCRIBED IN YOUR TESTIMONY? 

5 A. Yes. 

6 Q. IS THIS THE STUDY UPON WHICH THE COMPANY RELIES IN THIS 

7 CASE TO ESTABLISH DEPRECIATION RATES FOR SSU PLANT? 

8 A. Yes. In this docket, Atmos is relying on the SSU Depreciation Study that I 

9 prepared for its SSU plant as part of allocated common costs more particularly 

10 described in the direct testimony of Company witnesses James C. Cagle and 

11 Daniel M. Meziere.9 As stated previously, the SSU general plant consists 

12 primarily of software and hardware systems which are used in connection with the 

13 provision of common services to the Company's utility divisions. For purposes of 

14 the SSU Depreciation Study, the net plant comprising the SSU general plant is 

15 categorized according to function. 

16 Q. WHAT WERE YOUR FINDINGS AND RECOMMENDATIONS? 

17 A. I found that changes were needed to the mortality characteristics for every asset 

18 category resulting in revised depreciation rates. A summary comparison of the 

19 existing depreciation rates and those recommended in the SSU Depreciation 

20 Study by asset functional category is as follows: 

21 

Function Existing Recommended 

% % 

General 9.09 10.32 

22 

23 Q. HAVE THE SSU DEPRECIATION RATES THAT RESULT FROM YOUR 

24 SSU DEPRECIATION STUDY BEEN ADOPTED BY OTHER STATE 

25 REGULATORY COMMISSION'S FOR ATMOS' USE? 

9 As more particularly described in the direct testimony of Mr. Cagle, a portion of depreciation expense on 
SSU general plant, calculated at the depreciation rates proposed in the SSU Depreciation Study, is allocated 
to the Kansas Service Area as part of O&M expense included in the Company's revenue requirement in this 
rate filing. The SSU Depreciation Study does not address the Company's allocations of plant and expense, 
only depreciation rates for SSU general plant. 

Direct Testimony of Donald S. Roff Page 13 of 15 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

A.
 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Yes. The Company recently settled a general rate case in Kentucky which, as part 

of the settlement, adopted these rates. These depreciation rates have also been 

included in a general rate case the Company filed in Tennessee earlier this year, 

but, as of the date of this direct testimony, that case is still pending. Based upon a 

similar study which I performed in 2002, Atmos has had SSU depreciation rates 

approved in several other jurisdictions, including Louisiana, Texas and Virginia. 

WOULD YOU SUMMARIZE THE RESULTS OF THE SSU 

DEPRECIATION STUDY? 

Yes. In general, average service lives have increased. Net salvage remained the 

same for each asset category. There are three asset categories containing the 

largest changes in annual depreciation expense: Account 399.01, Server 

Hardware; Account 399.08, Application Software and Account 399.24, General 

Start-up Costs. For Account 399.01, the decrease in annual depreciation expense 

of $1,069,241 is due to an increase in average service life from 5 years to 10 

years. For Account 399.08, the increase in annual depreciation expense of 

$3,217,244 is due to reserve position. For Account 399.24, the increase in annual 

depreciation expense of$I,751,828 is due to reserve position. 

WHEN YOU USE THE TERM "RESERVE POSITION", WHAT DO YOU 

MEAN? 

The term "reserve position" refers to the difference between a theoretical reserve 

and the existing book reserve. If the theoretical reserve is greater than the book 

reserve, past depreciation has been inadequate compared to the depreciation 

parameters developed in the Kansas and the SSU study, and an upward 

adjustment to the depreciation rate is required. If the opposite is true, a downward 

adjustment to the depreciation rate is required. 

PLEASE SUMMARIZE YOUR RECOMMENDATIONS REGARDING 

THE DEPRECIATION RATES THAT SHOULD BE ESTABLISHED FOR 

SSU IN THIS CASE. 

I recommend that the Commission adopt the depreciation rates shown on 

Schedule 1 of Exhibit DSR-4. I base this recommendation on the fact that I have 

conducted a comprehensive depreciation study, giving appropriate recognition to 
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historical experience, recent trends and Company expectations. My study results 

in a fair and reasonable level of depreciation expense which, when incorporated 

into a revenue stream, will provide the Company with adequate capital recovery 

until such time as a new depreciation study indicates a need for change. 

Q. DOES THIS COMPLETE YOUR TESTIMONY? 

A. Yes. 
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EXHIBIT DSR-1
 

Academic Background 

Donald S. Roff graduated from Rensselaer Polytechnic Institute with a Bachelor of 
Science degree in Management Engineering in 1972. 

Mr. Roft has also received specialized training in the area of depreciation from Western 
Michigan University's Institute of Technological Studies. This training involved three 
forty-hour seminars on depreciation entitled "Fundamentals of Depreciation", 
"Fundamentals of Service Life Forecasting" and "Making a Depreciation Study" and 
included such topics as accounting for depreciation, estimating service life, and 
estimating salvage and cost of removal. 

Employment and Professional Experience 

Following graduation, Mr. Roff was employed for eleven and one-half years by Gilbert 
Associates, Inc., as an engineer in the Management Consulting Division. In this 
capacity, he held positions of increasing responsibility related to the conduct and 
preparation of various capital recovery and valuation assignments. 

In 1984, Mr. Roff was employed by Ernst & Whinney and was involved in several 
depreciation rate studies and utility consulting assignments. 

In 1985, Mr. Roff joined Deloitte Haskins & Sells (DH&S), which, in 1989, merged with 
Touche Ross & Co. to form Deloitte & Touche. In 1995, Mr. Roff was appointed as a 
Director with Deloitte & Touche. 

In November, 2005, Mr. Roff formed Depreciation Specialty Resources to serve the 
utility industry. 

During his tenure with Gilbert Associates, Inc., Ernst & Whinney, DH&S and Deloitte & 
Touche, Mr. Roff has participated in or directed depreciation studies for electric, gas, 
water and steam heat utilities, pipelines, railroad and telecommunication companies in 
over 30 states, several Canadian provinces and Puerto Rico. This work requires an in­
depth knowledge of depreciation accounting and regulatory principles, mortality analysis 
techniques and financial practices. At these firms, Mr. Roff has had varying degrees of 
responsibility for valuation studies, development of depreciation accrual rates, 
consultation on the unitization of property records, and other studies concerned with the 
inspection and appraisals of utility property, preparation of rate case testimony and 
support exhibits, data responses and rebuttal testimony, in addition to appearing as an 
expert witness. 

Industry and Technical Affiliations 

Mr. Roft is a registered Professional Engineer in Pennsylvania (by examination). 

Mr. Roft is a member of the Society of Depreciation Professionals and a Certified 
Depreciation Professional, and a Technical Associate of the American Gas Association 
(A.G.A.) Depreciation Committee. He currently serves as the lead instructor for the 
A.G.A.'s Principles of Depreciation Course. 
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pONALD S ROFF 
TESTIMONY EXPERIENCE 

~ ~ ~ JURISmCTION ~ 

Docket No. 93-3005 July 1993 Southwest Gas Corporation Nevada Gas Depreciation Rates 
Docket No. 93-3025 July 1993 Southwest Gas Corporation Nevada Gas Depreciation Rates 
Docket No. 12820 June 1994 Central Power and Light Company Texas Electric Depreciation Rates 
Case No. U-10380 Dec 1994 Consumers Power Company Michigan Gas Depreciation Rates and Accounting 
Cause No. 39938 April 1995 Indianapolis Power & Light Company Indiana Electric Depreciation Rates 
Case No. U-10754 July 1995 Consumers Power Company Michigan Electric Depreciation Rates and Accounting 
Docket No. 13369 Aug 1995 West Texas Utilities Company Texas Electric Depreciation Rates 
Docket No. 95~2116 Sept 1995 Chattanooga Gas Company Tennessee Gas Depreciation Rates 
Docket No. 95-715-G Oct 1995 Piedmont Natural Gas Company South Carolina Gas Depreciation Rates 
Docket No. 14965 Dec 1995 Central Power and Light Company Texas Electric Depreciation Rates 
Cause No. 40395 (I) Feb 1996 Wabash Valley Power Association, Inc. Indiana Electric Depreciation Rates 
GUD NO. 8664 Oct 1996 Lone Star Pipeline Company Texas Gas Depreciation Rates 
Docket No. 96-360-U Nov 1996 Entergy Arkansas Inc. Arkansas Electric Depreciation Rates 
Docket No. 16705 Nov 1996 Entergy Gulf States Inc. Texas Electric Depreciation Rates/Competitive Issues 
Docket No. ER-97-394 Mar 1997 Missouri Public Service Missouri Electric Depreciation Rates/Competitive Issues 
Docket No. U-22092 Mar 1997 Entergy GUlf States Inc. Louisiana Electric Depreciation Rates/Competitive Issues 
Docket No. 97-00982 May 1997 Chattanooga Gas Company Tennessee Gas Depreciation Rates 
Cause No. 40395 (II) June 1997 Wabash Valley Power Association, Inc. Indiana Electric Depreciation Rates 
Case No. U-11509 Sept 1997 Consumers Energy Company Michigan Gas Depreciation Rates and Accounting 
Docket No. ER98-11 Sept 1997 Long Island Lighting Company FERC Electric Depreciation Rates 
Docket No. 8390-U Dec 1997 Atlanta Gas Light Company Georgia Gas Depreciation Rates and Accounting 
Cause No. 41118 Mar 1998 Wabash Valley Power Association, Inc. Indiana Electric Depreciation Rates 
Case No. U-11722 Oct 1998 Detroit Edison Company Michigan Electric Depreciation Rates 
Docket No. 98-2035~3 Nov 1998 PacifiCorp Utah Electric Depreciation Rates 
Docket No. 99-4006 April 1999 Nevada Power Company Nevada Electric Depreciation Rates 
GUD Docket No. 9030 March 2000 Atmos Energy Corporation Texas Gas Depreciation Rates and Accounting 
GUD Docket No. 9145 April 2000 TXU Gas Distribution Texas Gas Depreciation Rates 
City of Tyler Dec 2000 Reliant Energy Entex Texas Gas Depreciation Rates and Accounting 
Docket No. U-24993 March 2001 Entergy Gulf States Inc. Louisiana Electric Depreciation Rates and Accounting 
Docket Nos. GR010503281GR01050297 May 2001 Public Service Electric & Gas New Jersey Gas Depreciation Rates and Accounting 
Case No. U-12999 July 2001 Consumers Energy Company Michigan Gas Depreciation Rates and Accounting 
Docket No. 01-10002 Oct 2001 Nevada Power Company Nevada Electric Depreciation Rates 
Docket No. 14618-U Nov 2001 Savannah Electric and Power Company Georgia Eiectrlc Depreciation Rates 
Docket No. 01-11031 Dec 2001 Sierra Pacific Power Company Nevada Electric Depreciation Rates 
Docket No. 010949-EL Jan 2002 Gulf Power Company Florida Electric Depreciation Rates 
Docket No. 14311-U Jan 2002 Atlanta Gas Light Company Georgia Gas Depreciation Rates and Accounting 
Docket No. UD-OO-2 March 2002 Entergy New Orleans, Inc. New Orleans Electric Depreciation Accounting 
Cause No. PUD200200166 May 2002 Reliant Energy Entex Oklahoma Gas Depreciation Rates and Accounting 
Docket No. 01-243-U June 2002 Reliant Energy Entex Arkansas Gas Depreciation Rates and Accounting 
Docket No. 02~35-12 Oct 2002 PacifiCorp Utah Electric Depreciation Rates 
Docket No. 2000().ER-2-192 Oct 2002 PacifiCorp Wyoming Electric Depreciation Rates 
Docket No. UE~21271 Oct 2002 PacifiCorp Washington Electric Depreciation Rates 
Docket NO. UM-1ll64 Oct 2002 PacifiCorp Oregon Electric Depreciation Rates 
Docket No. PAC-E-02·S Oct 2002 PacifiCorp Idaho Electric Depreciation Rates 
Docket No. 02~391 Oct 2002 Hawaiian Electric Company, Inc. Hawaii Electric Depreciation Rates and Accounting 
Docket No. 03-ATMG-1036-RTS June 2003 Atmos Energy Corporation Kansas Gas Depreciation Rates and Accounting 
Docket No. 02~391 Aug 2003 Hawaiian Electric Company, Inc. Hawaii Electric Depreciation Rates and Accounting 
Cause No. 42458 Sept 2003 Wabash Valley Power Association, Inc. Indiana Electric Depreciation Rates and Accounting 
Docket No. 03-ATMG-1036-RTS Nov 2003 Atmos Energy Corporation Kansas Gas Depreciation Rates and Accounting 
Case No. 12999 Dec 2003 Consumers Energy Company Michigan Gas Depreciation Rates and Accounting 
Case No. 12999 Feb 2004 Consumers Energy Company Michigan Gas Depreciation Rates and Accounting 
Docket No. ER-2004-0570 Apr 2004 The Empire District Electric Company Missouri Electric Depreciation Rates and Accounting 
Docket No. 04-100-U Apr 2004 The Empire District Electric Company Arkansas Electric Depreciation Rates and Accounting 
Docket No. PUE 2003-00597 Aug 2004 Atmos Energy Corporation Virginia Gas Depreciation Rates and Accounting 
Docket No. 18638-U Oct 2004 Atlanta Gas Light Company Georgia Gas Depreciation Rates and Accounting 
Docket No. ER-2004-0570 Nov 2004 The Empire District Electric Company Missouri Electric Depreciation Rates and Accounting 
Docket No. ER-2004-0570 Nov 2004 The Empire District Electric Company Missouri Electric Depreciation Rates and Accounting 
Cause No. 200400610 Jan 2005 Oklahoma Natural Gas Company Oklahoma Gas Depreciation Rates and Accounting 
Docket No. 18638-U March 2005 Atlanta Gas Light Company Georgia Gas Depreciation Rates and Accounting 

Docket No. 20298 May 2005 Atmos Energy Corporation Georgia Gas Depreciation Rates and Accounting 

Cause No. 200400610 June 2005 Oklahoma Natural Gas Company Oklahoma Gas Depreciation Rates and Accounting 

Docket No. 20298 Oct2005 Atmos Energy Corporation Georgia Gas Depreciation Rates and Accounting 

Case No. GR-2006-0387 Apr 2006 Atmos Energy Corporation Missouri Gas Depreciation Rates and Accounting 

Docket No. OS-00258 July 2006 Atmos Energy Corporation Tennessee Gas Depreciation Rates and Accounting 

Docket No. 06S·234EG Sept 2006 Public Service Company of Colorado Colorado Electric Depreciation Rates and Accounting 

Docket No. GUD No. 9676 Oct 2006 Atmos Energy Corporation Texas Gas Depreciation Rates and Accounting 

Case No. 2006-00464 Jan 2007 Atmos Energy Corporation Kentucky Gas Depreciation Rates and Accounting 

Docket No. 07- May 2007 Atmos Energy Corporation Tennessee Gas Depreciation Rates and Accounting 
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August 2007 

Atmos Energy Corporation 
Three Lincoln Center 
5430 LRJ Freeway 
Dul]as, TX 75240 

Attention: Mx-, Thumaq Petersen 

In accordance with your request and with the cooperation and purlicipation of your stun: 

a hook depreciation study of Atmos Energy Corporation's Kansas properties Cr"Atmos~' or 

"the C()mpani~) has been conducted. The study covered all depreciable and amortjzable 

properly and recognized addition und retirement experience through September 30~ 2006. 

The purpose of the study was to determine. ifthe existing depreciation rates remain 

appropriate for the properly and.) if not) to rcconunettd changes. Changes were found to 

b~ needed and arc rcconunelldtxL The changes in aggr~gate cause a decteu.")e in 

depreciaHon rales used to calculate tll~ annual depreciation expense. 

A comparison of the eOecl of the eXIsting rates und the recommended rates is shown 

below, based on depreciable plant balances as of Septenlbcr 30! 2006: 

Funt;l10n	 Composite Oepreciation Rate 
Existing Recommended 

%	 o/() 

Storage 2.68 3.99 
TraTl.~mis~ioll 1.52 2.23 
Distribution 3.42 4,14 
General 9.33 9.46 

Total	 3.54 4.26 
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Tho smnmary abov~ is laken frmn Schedule 1, which shows the 3IlliUal depreciation 

amounts calculated from the existing rates und the rcconnnended aCCou11t rutes and (he 

djiletenccs, 13ased upon the September 30,2006 depreciable balances., the recommended, 

depreciation rates wiJ1l"esult ill an annual decrease 1n depreciation provisions or 

$],462,,099 or 20.3%~ The study results are being drjv~n by an increase in depreciation 

rates for every functional asset category. 

Schedule 2 shows the mortuHty characteristics used to calculate the recommended 

depreciation rates. The recommt'nded depreciation rate.~ 81'C struight.-linc ovcl'life 

measured by time using the equal lire group (ELG) procedure and the remaining Hfe 

technique,. consistent with the approved methodology used by Atmos in other 

jurisdictions. 

The following sections of this report describe the luethods ofanalysis \L')ed and the bases 

for the conclusil)n~ reached. Thc remninder of tbe repOlt will present tht; results and 

recommendations for both immediate and future actions by the Company. 

Wo appreciate this opportunity to serve Almos Energy Corporation and would be pleased 

lo meet with you to diS',;u.~~ further the mutt~rs presented in thi!t repo~ if you desire. 

Yours truly, 

/9-1~ ,.(. '--I?1fI-
President 
n~preciation Specialty Resources 
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PlJRPOS.,E OF DRPRRCrAT!ON 

Rook depreciation accountjng is the process of rtlcognizing in flllun";lal ~latcmcnts the 

consumption ofphysical assets in the process of providing a service or a product. 

Generally accepted accounting principles require the recording of depreciali(m to be 

systematic and rational. To be systematic and rational, depreciation should t to the exlent 

possible, match either the consumption of the raciHtjcs or the revenues generated by the 

racHitics. Accounting theory requires the llUttching of expenses with either cOllsulnption 

or r~venues to ensure that financial ~tatcmcnts refl~ct the results of operations and 

change~ in financi31 position as accurately ag possible. The matching principle is often 

referred to us the "'cause and effect" principle; thus t both ilie cause and the ell~cl are 

n::quired to he recognized tur financial aCColUlting purposes. This study was conducted in 

a manner oomdstcnt with the mUlching principle ofaccoonting. 

Because utility revenues arc determined through rcgulation~ and this study assumes that 

$luch regulation will conlinue, asset consumption is not automatically in revenues. 

Therefore, lhc consumption ofulilHy a.ssets must be measured dire\..1ly by conducting a 

book depreciation study to accural.ely determine the mortality characteristic~ oflhc assets, 

Matching is also an essential element of basic regulatory philoSQphy~ a.nd it has become 

known as ~~intcrgcncratiol1al c;ustomcr equity)). Intergenerational cust.omer equity means 

the cosw are horne by the generation of customers that ~auscd thcln to be incurred, not by 

some earli~r or later generation. This malching is requited to ensure that the charge~ to 

customers reflect the aclual costs of providing service. 
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DRPRECIAT10N DRFINTIO-NS 

The Ullllonn Sy~lem of Accounts ("lJSOA") prel)cribed for gas utiJille~ by tIle Fedend 

Energy Regulatory Cnnlmission C'FERC n
) followed by Atmos states that: 

C'Dcpl'cciatioJJ~\ a~ applied to depr~ciah1c gas plUl1lt means the loss in service 
value not restored hy current maintenance, incurred in connection Wilh the 
consumption or pm.~pcctivcretirement of electric plant in the course ol'servicc 
I"om causes which are kno\Vll to be in current operation and against which [he 
utility i~ not protect~dby insurance. Among the cause~ to be given consideration 
are wear and teal', decay~ action of the element~, inadequac.::y~obsolcscel1ce~ 

changes in the art, changes in demand and requirclncnts of public authorities, and 
in the case of natural gas compWlie.,;~ the exhaustion ofnaturol resources. 

'IServicc value~~ mean~ the different,;~ between original cost and net sulvage value 
orgas plant. 

~~Nel salvage va1ue~' rneans the salvage value of property refired less the cost of 
removal. 

"Salvage value" means the amount received for the property relired, less any 
expenses incurred in connection with the sale or in preparing the property for sale 
or, if rctailled~ lhe amount at which the material is chargeable to Inaterials and 
supplies, or Oth~T appropriate accounl. 

UCo i'il ofremoval" means the cost ofdernolishin~ diSlllUnUi ng, tearing down or 
otheTwl~eremoving gus plant, including the cost oftl'mlsporfalion and handling 
incid~ntal thereto. 

As is clear from the wording of the salvage value and the co~t of removal definitions, it is 

the sulvage lhat will actually be received and the eo~t ofrelnovallhat will actually be 

incurrcd~ both mea,<:ured at the price level at the time ofroccipt or incurrence that is 

requited to be recognl:1.cd in the depreclalion mtcs ofAlmos. 

These definitions arc consistenl with the purpose ofdeprcciation) and the study reported 

here was conducted in a n18Wler t:O'nsi~te(}t with both. 
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ACCOMPLISklMBNT OF ACCOUNTING AND RF,OULATQRY PRINCIPLES 

Utility d~preciation accounting i~ a bJTOUP concept. Inherent in this concept is the 

assUlnption that all property is fully depreciated at the time of retitC1ncnt~ regurdless nf 

age~ and there is no attcJnpt to record the depreciation applil:uble to individual 

components ofthe group~~ The depreciation rales are based on the recognition that each 

depreciable property group ha~ an average servic~ life. However, very liUle of the 

property g1'oup is "average'? The group carries with it recognition that most properly will 

be retired at an ~ge le~s than or greater tlHtn the average service Ii fe. This study 

recognized the existence ofthis variation through the idcntificutkm of Iowa-type 

retirement dispersions. 

The study required to determine the uppHcahlc Illortality characteristics is ind~pendent 

from the calculation of depreciation rates, The resulting mortality characteristics CUll be 

used to caJculate either Average Life Group ('~A r,G'~) or Equal Life Group (~~ELG") rates, 

both with either the whole lite technique or the remi1;ning Jjfu techniqu~, Any set of 

mortality c..:haractcrjstic8 that is suitable for calculating AI..(J rates is just as suilable for 

calculating ELG rates. COllversely~ any set that is not suitable for .l:!:LG is 110t sui Lable for 

Ar,0. ALG and ELG UTt~ straight-line over life mea~urcd by time, wi th ALG utilizing 

averuge tife and ELG utilizing actllal life. For ALG~ an property in the group is a.~sumcd 

to have a life equal to the average life. ELCi recognizes that, in rcality~ only a small 

portion ofthe group retires at 8n age equal to the average service life, For the average tn 

eXist, about halfthe investment in an asset group will be retired at ages less than average 

life~ u ~ma11 amOlUIt at aV~Tage 11 fe, and the rest at age.~ greater than uverage Jifc. It is the 
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use of Ihis di gpcn~ion in the rate calc u]alion that causes RT,(J rates to better match cost 

recovery with the usc and benefit of the property. Thus, lhe. ELU procedw'e be..~t 

accompHshes the purpose of book deprt:ciation accounting by en~uriug the recording of 

depreciatioll provision nlatch tbe actual consumption of physical a~scts. Since ETJG 

lnatches the recording of consumption with actual con~umption, customers will pay the 

actual co~l incurred to serve them. The ELG procedure is recommended) consistent with 

the. approved methodology llsed by Atmos in other jlll'isdiclion~. A detailed d,scu~~ion of 

the ELG procedure is included in the Appe:rluiK A to tbis .report. 

mE BOOK llEPRECIATION STUDY 

lmplenH,ntarion of a policy toward book depreciation that recognizes the purpose of 

depreciation accomlting requires the determination of the mortality characteristics that arc 

upplicahlc to the surviving prope.rty. One purpose ofthe deprt:~lation study reporled here 

was to accurately measure those mortality ch.aracteri~tics and to use tllOse characteristics 

to determine appropriate rates for the accrual ofdepreciulion expenses. 

The m~ior effort of the ~tudy was the detennination ofthe appropriate Inortulity 

characteristics. The remainder ofthis report descrihcs how tho~e characteristics were 

determined, de~cribcs how the niortaliLy characteristics were used to calculate the 

recommended depreciation rates~ nnd presents the IesuHs ofthc rate calc:ulations. 

The typical study consists orthe following steps: 

St~p One is a Life Analysj~ consisting of the determination of historical 
experience and an evaluation of the applicability of that experience to surviving 
properly. 
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Step Two is a Salvage and Cost of Removal Analysis consisting ofa study of 
$;alvage and cosl of removal experience and an evaluatiun of the applicahility of 
that expcrienc~ to surviving property~ 

Step Three consist') of the determination of average service Hves~ retirement 
disper~ion patterns identified by IowaAypc curve~ find the llt':t salvage factors 
applicahle to the Suf\ll .... ing property. . 

Step Four I:) the detcnnination ()r the deprec1ation rate applicable to each 
depreciable property group re~ognizing the results of the work in Steps One 
lhrough Three~ and a compm"ison with the exist1ng. dcpreciution rates. 

LIFE ANALYSTS 

The Life Anulysis for the prop~rty concerns the aetcrnunation ofaveruge service lives 

rASL'~) and Iowa-type dispersion patterns. An evaluation ofinvestment experience 

suitably tClnpered by informed judgment as to the {U{llfC applicahility to surviving 

property f'omlcd the basis ror lhc d<::terminutkm of average service live.~ and retirement 

dispersions. 

An analysis ofhistorical retirement activity, suitably tempered by informed judbrrnent as 

to the future applicability Qf~ucb activity to ~urviving plant, formed the basis for the 

determinution of average service lives and retirement dispernion patterns for all property 

groups. For SOlne accounts., r~tirenl011t experience frOJu transaction yenrs 1954 through 

2006 was analyzed \L~ing the Actuarial Method ofIJ 11e An.alysis. This lnethod could be 

used because aged duta a.re available 10.. certain asset c.alcgories. 

The actuariallnethod detcrnrines aclual survivor curves (observed life tables) for selected 

periods of actual retirement experience. In order to recognize tnmds in Hfe characteristics 

and to ~n~um tbat the valuable information in the curves i~ availuble to the analysl~ 
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oh!';crvoo Hfe tables were calculated and plotLed by compulet, using several different 

periods of retirement experience. The average service lives und retirement dispersion 

patterns indicated by the uctual ~urvivor curves were identified by vlsually fitting Iowa­

type dispers10n curves to the ac.::(ual curves. Retin::ment dispersion rercr~ to the paU~ni of 

retirements as a function of age over the life ofeach property group. For each 8SSet 

category, an Iowu-lype curve combined with an cBtnnated average service lire was 

selected, This selection was ha~cd upon an al1aly~i~ of historical investment ucllvity~ 

associated mortaUty trends unJ the types of asseu. surviving and l~liring. The 

workpap~rs prepared as an integral part of the deprt:ctation study contain the rationule for 

each sele(,,"1ion+ 

Trends in historical mortality experience are helpful in understanding history. In order to 

determine trends, the periods (year bands) of retirement experience unalyzed were the 

past five yew'S. the pa.~l ten years, the pasl fifiecn years, the past twenty years and the full 

bl:md of band ofretirelue:.nt experience. The ohserved life table~ and the Iowa curves 

fitted lo each ofthese year band~ were plotted. This visual approach ensures thal the data 

contnilled 1n lhe observed life table.~ ate available to the analyst UllU that the analyst doe~ 

not allow the computer calculatlon~ to be the sole d~ttjnninant ofstudy results. 

Where the age ofretirelnent wa.<) nol known. the Simulated Plant Record C'SPR"') Method 

of life analysis wa~ utilized. The SPR method detem11t'les retirement dispersion and 

average service lile combinations for vunous bands ofyean-; which best match the actuul 

retirements and bulan~es for eaeh asset wwgory. 'l'he simulated balances prc,cedurc 
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cOllsisw 0rapplying survivor ratios (portion surviving ut each age) fi'Om Iowa-type 

dispersion paUem~ in order to call;ulute annual balance.s, and then compuring the 

calculated balances with the actuai balullc.::et; for several periods, followed by statistical 

comparisons of diff~rt'nce.f{ in balances. The simllIatcd rctirem~l1t~ procedure i~ similar, 

except that the retirement frequency rates of the Iowa patterns are ulilhwd to calculate 

annual ref.irclncnts, and the comparisons arc to actuall'etircmcnts rathl:t than to balances. 

"l'abuJations of the hest ranking curves were made and thi~ b~camc the starting point for 

the evaluation phlW~ ofmy review. hI nlOst ca.<:ce~, retirement history for a forty-year 

period was available. 

14'or accounts having little experience or having. retirement experience that is nol an 

adequate measure orthe expected Inortality characteristics of surviving property~ 

evaluation ofthe significance of history played a major role in se1ecl1ng the .lno11ality 

characteristics shown on Sr.;hedule 2. 

SALVAGE AND COST OF RllMOVAL ANALYSIS 

Salvage and cost of removal experience was analyzed using exptlrience from the period 

1992 - 2006. Rolling and shrinking bands were anaiy:-,.ed. to help expose trends. An 

evaluation of ::mlvagc and cost of~moval experience suitahly tempered by informed 

judg!nent as to the future applicability to sUTviving. property Jorrnoo the basis for {he 

determination of salvage .and cost ofremoval factors. 
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The analysis consisted of calculating .~alYagc and cost of I'emov"l facLors. by relating the 

rccorded salvage and cost ofl'emoval Ibr each property group to the retirements that 

caused the salvage and cost of relllOVW tu occur. 

EVA LlJATION Q1 ~ ACTUAL EXPERlENCli 

The typical evaluution consisl~ of r,ife Analysis and Salvage and Cost ofRemoval 

Analysis~ whieh involve the Ineusuremeltl ofwhat has occurred in the past. History i8 

~omctimcs 8 misleading indicator of th~ future. There arc many kinds or events that can 

cause hi~1:ory to be misleading, among them significant changes contemplated in the 

underlying accounting pro~edure." and/or changes in other management practices, suc;h o~ 

mainlenancc procedures. It is the evulualion phase of a depreciullon sll.ldy that identifies 

ifhi:)tory is a good indicator of the future. Blind acceptance ofhistory ol\en results in 

selecting mortaHly characteristics to use for calculuting depreciation rat~s that will 

provide recovery over a time period longer than productive life. 

For each property group, thc typical analysis processes involve only historical investment 

experience. Since depreciation rates will be appli~d to ~urvivil1g prop~rty~ the historical 

mortality experience indicated by a Life Analysis and the Salvage and Cost of Removat 

Analy~is is evaluated to ensure thut lbe mortality characteristics u:R.cd to calcuhtte th~ 

depreciation rates arc applicable to the surviving propclty. The evaluation is required to 

ensure th~ vaHdiLy ofthe depreciation rates. 
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'inc nOimul evaluation process requires knowledge of the Lype of property ~utvivjng; the 

type of property retired; the reasons for c;nanging life, disper:lion, salvage und cost of 

removal; and the ~f1ect of present and futu~ Atmos plans tm the propmty luol'taHty 

ch llractcrlstics. 

~bLCULATION OF DEPRECIATlON, RATES 

A 3traight-line remaining life rate for each depreciable property group was calculated 

u~lng the following fOlmula: 

Rate =gIant Balam.::e -lJuture Net Salvage - Book Re.~ervc 

Average R~J11aining Life 

Forlnula 1'llimerator clements in ptwcent of depreciable plant balance and the dcnonunator 

in years prouuce a rate in percent. This formula illustrate~ that a relnaiJ1ing life rate 

recognizes the book re~ervc position. The depreciable balance~ and book reserves were 

luken Cram accounting records, and the net salvage factors wt:re detcrmiued by the ~f.udy. 

The remaining lives lor each pl'operty group are a function Qflhc age distribution of 

surviving plant and thf: selected average service life and retirement dIspersion. 
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RESUIITS 

A cnmpari~on or lhe existing depreciation rates to the propused ~Ludy depreciation rates 

can be found on Schec.lule I in this report A listing, by ac~ounl, of the existing and the 

proposed Jnortulity t:hurU'..:l~d~ties can he found on Schedule 2 in this teporL 

Storage Plant 

The deprecialion rOt this functional category increased from 2.6X% to 3.99%. The 

prill11U"y driver was negativ~ nel sa.lvage, 'J'he increase in Hl1nuul depreciation expense is 

$75,978. 

Transmission Plant 

The depreciution l'utf:, l(l( this functional category de'-'Teased from 1.52% to 2.23%. 

Longer lives were offset by negtdivf:, n~t salvage. '['he major investme-nt in this functional 

category i~ Account 367, Mains. An average service life of 50 years was selc;:cled with an 

82 Iowa curve. Net salvage is estimated to be negative 15%. The increase in mmual 

depreciation expense i~ $28,717. 

Distribution Plant 

For this uss~t blJ\lUP1t\g, an increase in the depreciation rale i~ indicated fron13.42% to 

4.14%, Longer Ii,ves were ofl~et by negative net salvage. Two accounts comprise the 

majority of the change in annual depredal10n expense, Accooot 381, Meters and Accoullt 

382 t Meter Installations. An average service lile 01'20 years with WI RO.5 dispe(sion~ 
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was selected for each account. The net salvage allowance i~ negative 20%. The increuse:: 

in aWluai depreciation is $1,.j49,S 16. 

General Plant 

There is an in(;rtla~e in depreciation rate indicah:d for this ass~l category fronl 9.33 iJh to 

9.46%. Average servic~ life chnnge-:s are in both directions. The ~lnglc lal'gest change In 

annual depreciation expen~c is for Account 399, Other Tangible Property~ The 

rcconunended average service Ii fc is 8 years with an S5 curve. Net salvage is estimated 

to be 0%. The annual depreciution expense increCt~C is $1 1888, and is prilnariIy due to 

slightly shorter average service lives. 

RESERVE CO~ARTSON 

Decaus~ r~maining life rul.e~ arc recommended (consistenl with the existing rales), a 

compaJ.'ison ofthe accumulated pnJvlf;lotl for deprec;iation with th~ calculated theoretic;a1 

reser'V6 at Septelnbet 30, 2006~ is 110t meaningful~ and nO cOInparison is presented. This 

is becau.',;e the only way a reserve differenc~ can exist is through the use of whole life 

rates. 

RECOMMENDATIONS 

OUf Tecommendations for your future action in regard to hook deprecialion arc as 

follows: 

L	 The d~pre<:iation rates sh~)wn in Column 6 of Schedule 1 arc applicable to 
existing property and are recommended for implementation at sueh time as their 
effect CUll be incorporated into service rates. 

2.	 Because ofvW'iullon of life and n~l salvage experience with tinle~ a depreciation 
~ludy should be made during 2011 based upon retirenlcnt experience through 

14 



Sept~mhcr 30 t 2010. Exact timing of the study should he coordil1ut~d with a 
retail rate case to ensure timely implementation of l'evi,~ed depreciation Talc.~. 

3.	 We recommend that Atmo~ con~idcr the utiH:t.ation of a vintage anlortization 
accounting process. This npproach has been ~mplemented by n'a.UUCl'OUS utilWe~ 

allover the country. This approach solves the universal prohlem OfUIll'eported 
retirements, l!:; intended to sllnplify the property a.ccounting effhrl) and provides 
a hetter matching of the accounting effort ,Nith the magnitude of the asset base. 

4,	 For new asset categorie~ that arise in the funu'C for which no depreciation rate is 
c;urrently approved, \ll' lor asset categories. that are presently fully depreciated 
aud may have new assets added in the future, we recommend. that "the funclional 
cOlnposite depreciation rates he used wltil t'Ull.lrc depreciation ~tudics are 
conductt;!u. The functional composite depredation rates ar~ US follows: 

Storage Plant 3.99%
 
Troru;missi()n l)iant 2.23%
 
Distribution Plant 4.14%
 
General Phml 9.46%
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ATMOS ENE.RGy' CORPORATION" KANSAS ~Dill's. 79.-61, 8. 81)) ~ttEDULE1 

Oook oel:lrec'~.Alion S'lUd)" 185 of S9plBl11ber 30. 2;(100 
Complnison of Depr-ecil;llt;M Rates and Annual Amounts. 

(1] [21 [3) [.4] lSI [6] 17l ISl 
9J3Clf1OO6 ExitilinlJ Annual Swdy I\Rn\Ja.1 IrLCre~sel 

Aco9~m D.e3Ctiption aalar\C~ Rs'as I\mQl.!.!lt ft<ll[~ As'~OO!-:l1 (OaOl'Bas.e} 
$ % $ % $ $ 

~TORAGe PLANT 
3ffi120 :Rights-a~·WEilY ~.g36 0.00 () 3.12: 17.151 17.751 
351 ,00 SfrucWres and Imnmveffilmls i02.9Z3 3.00 3,088 2.35 2,419 (669) 
352.00 W~Ie. 1.IJO,321 3,00 33.9tO 4.78 5d,020 20,12D 
352,02 Resorvoirs 3.6.515 3.00 1,mil5 3.32 1.212' 117 
353.00 Pipelines 1,000,230 3.00 32.707 2.69 29,327 (3,380) 
354,00 Compres~ Stillion ~quipmem 2,:213,047 3.00 68,206 4.38 99,581 3t,375 
355.00 M&R Eq,u1llmenl 203,329 :'UlO 6.100 ~.1S 10,492 ~,392 

356.00 Puflfiotation E~uipm()nl 286,:382 2.50 7,210 4.61 13,;2'94 6.085 
::151.00 Other Equlpmllnt 125,321 3.00 :3.700 3.15 :3.948 168 

T(Ital Storag9 Plant 5.619,-64l3 2.138 _156,0,8 3.00 23i!,053 7!).97S 

TRANSMISSION PLANT 
3t)!».20 Rights-of·Way 7.169 0.00 0 2.00 143 143­
:366.00 StfllCilJres :Elnd IMprovemente 33,191 0.02 " 1.86 617 611 
j61.00 Msins 3,52:8.241 1.60 66,404 2.16 76,145­ 19.141 
008.00 Compres$Df Station EqUipment 31."196 1,49 -469 ~.41 1,723 1,2:54 
:WS.OO M&R Sta~on Equipment 395.926 1192 3,61\3 2,(38 10,611 6.968 

TDIiII Tran.sm Iss,fttn Plant 3l 9fa3,fl31 1,52 60,522 2.23 089,240 28.717 

DE8TRIBUHON PLANT 
374.0~ RighlG-or-Way 2.fl9.2::31 0.00 0 2.9B e.619 8.&19 
375.00 Strual:\lrer.;. aoo Improve~nt~ 100,190 3.70 4,040 ~.f1.2 ~,111 131 
376,00 Mains 101.06S.300 2.6fl 2',7[)8.,63'l ;i!.72 ~,149.00(l -40,427 
378.00 M&R Station 'Equiprnen.t 2,63:2.31:2 3.12 87.,126 S.31 13!V16 57,648 

519.00 C,ty C3at9 I;qlJi~ 

DivisFon S1 - UCG 1,~06,135 3,06 68,~O9 3.11 59,281 fi72 
Di.....isHlrl e.6 • 5Of.lihwSl 1,.494 3.25 49 3-.11 46 (2) 

Tot..al Accoont 379.00 1,1107,629 3,06 :fi6J!i8 3.11 59,327 570 

~so.ao Services 47.517,580 4,l3 2,009.004 4.36 2.()71,767 61,773 
::361.00 Metan> 12,346.011 :3.25 401.2.47 7.00 875,336 474,009 
382.00 Merer Installalions 1S.518,811 5.S? 1,050,017 Sit41 1.74~,621 692.004 
383.00 Hou", RcgulatQi!J 2,H16,434 2.74 &7,716 3.4[) 72Jj72 14,956 
3e4.00 tiouse Regulator InstaliatioA6 21)(t,,1:0.2 2.14 5.739 1.70 :3,~1 (2,17S) 
365.00 Indus!nal MIR Shdioo l::qlJipmefli 623.163 5.16 32,155 5.15 3.2,000 (62) 
387.00 OUleJ Equipment 1:;'769 11.01 1,516 17.814 2,456 9~n 

Tota~ Di!$lnbutton Plant 18'1,342,090 :142 6,4H,9"l4 4.1.tl 7,151.400 1,349.516 

GENeRAL PLANT 
39D.OO S1:Ioot\I1'e& and Improvemenls 8:25,019 2.84 23,.431 4.17 ~,Ji03 10,913 
391.00 OffK:le Furnitl)re ElIOO EqlJipme'flt 463,740 6.87 3~,S59 12.49 57,9'1 :26,002 
~2.00 Tranepottatioo Eq,\Iipm&l1l Z5a,4&4 7.62 1~.{j.OO 24.37 62,993 43,296 
393.00 Sl-ofes Equipment 5.160 4..46 ~O 10.33 533 303 
394.00 Tooll1o,:::itlOp and Ga'tl98 Equipment 1,121.979 EU6 69.114 8.16 m,554 22,..iI40 
3M.00 Laboralor,; Equipment 12.7dS 0.37 .n' 5.z(] 6(13 616 
300.00 PCN\'sr Operated EatApmel1\ 50".301 1.91 40,432 16.99 86,190 45,759 
397.00 CommuniQl;l~iooEquipment 34ij,(J.olO a.50 29,M3 11_86 41.2n~ 11.694 
39f1,.OO Mis.cellaneous E(lUipmsl'lt 1,044.617 7.61 79,.495 8.47 tlB.479 a.~f1.4 
39lHKl O1fler T8ngib19 f>ropelty 1,34~r374 19,27 259.446 7.22 97,2[)8 (162.2381. 

Total G~n9rid ~tant 5.933,462 9.33 5053,334 9,4~ :561,222 1.886 
T<Mi1 Oapri:lclab!o Plant 200,006,(](i6 3,54 7 

t 
11H,S,5 <1.:2B 8,643,97'" 1.462,099 

inU;IIlgiblB Plaol 4"018 
LAnd <lIOO LtlIld Rights 71B,M2 
fulfy oepr~ll::i.a.ed Plant 216.076 
LeaMnolds (see nete} 100,995 

Total Gall Plant 204j 21'l-1,147 

Nota: The ~ea$la'h"ld8In A.CCQ~nI35:2.10 werEi!' fE!liMd In FQbru31Y :00011 duo to the SOlie of two ~~(Ifi1gc-. fh:llds. 



SCHEOUL'::2ATMOS ENI;:RGY CORPOAATIOtl • KANSAS (Dlw. '19-81,'& ij6} 
[l0Q&( Owapr~l;Ilian stu~ ~s of septembl:l~ ~. 200t'i 

('"..mnpalison of Deprecistion RaLOS .and Annual AlilOOnlS 

'1l [~) [S) (41 
EXiSTING 

[61 ICSI [7] 1&1 rJ] 
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'351.00 
352.00 
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Wells 
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50 
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0 
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0 
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0.00 
0.00 
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Purilicauon Equiprnen~ 

50 
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25 

SO 
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0 
0 
0 
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S 
(J 

(25) 
(5) 
(5) 
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0.50 
0.20 
0.20 
0.00 

351.00 O1hef EquipmQl'lI 35 RG 0 () Q 0.00 

TRANSI¥IISSlON PLANT 
365.2l) 
300.00 
367.00 
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SO 
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30 
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15 
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0.76 
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mSTRIBUTlON PUNT 
314.(l~ 

375.00 
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~1&.(lO M&R Sb:ICion Equipment 30 RO.5 (l :2!; S2 0 5 (05) O.2[} 

379.00 City Gate EgLHP'AArl.\ 
Ol\lisian.at - UCG 3D Rtl.50 0 ~C) R:1 0 0 (l 0.00 

OMsiOif'l 66· Soo'\JlWe~t :m R:1 0 0 u 0.00 
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45 
20 
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Hoo6B R"U ulal.ors 

25 
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RO.5 
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.Q 
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30 

RO.5 
RO.:!> 

0 
a 
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s 
(2{J) 
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0.17 

::364.00 
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Sal.OO 
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U 
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0 
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25 
20 

S5 
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L3 

0 
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:) 

0 
0 

1G 

(] 
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~99.DO OlillU Taflgibfe Property a 85 0 ~ S5 0 13 0 0.00 
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CALCUlATION OF EQUAL LIFE GROUP DEPRECIATION RATES 

It is the group concept of depreciation that leads to the existence of the ELG procedure for 

calculating depreciution rates. 'fhis concept ha~ heen an intel,'T'c!l part ofutility depreciation 

accounting practices for many y~ar.,;. lindcr the group conccpt~ there is no attempt to keep track 

of the depreciatron applicable to indiviuual items of property. Thi~ is not 8urprh;lng, in view of 

the millions of items making up a utility system. Any itcm retired is as~umcd to be fully 

dcpreciuteeJ~ no matter when the retirementg occur. Th~ grnup of property would have some 

average life. "Average~' i~ the result of all arithmetic calculation, and there is no a5~urat'lCC that 

any oftbe property in the group i~ Uaveragc.u 

The teJ.m '''average service life' useu in the context of book depreciation is well knovm.., and its 

u!'tc in the measurtmlen1 of the Inortality characteristics of property carries with it the concept of 

retirernelll dispersion. Ifevery item was average, thereby having exa~tly the SaIne life, there 

wouLd be no disp~ion. The concept ol"reliromcnt dispersion recognizes that some itenlS in a 

brt'oUP live to all age le~s than average service Iif~;, und other items liv~ longer than the uvemgc. 

Retirelnent di~c.tsion is often id~ntiliedby standard puttems. 

The Iowa type dispersion pattern~ that are widely used by electric and gw; utilities were devised 

empirically about 60 years ago to provide a set of standard definitions of retirement dispersion 

patteJ.ns. Figure I shows the dispersion patterns for three ofthcsc curves. The L series indicutes 

the mode is 10 the T,en ofaverage service lilb, the R series to the Right, and the S series at 

averu,bre service lifc, and therefore, SymmetricaL There is also an 0 serie!S which has the lTIude at 

the Origin, thereby identifying a retirenlel1t pattern that has the maximum percentage oforiginal 

in~tallations retired during the year of placement. 
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'1'hc subscripts on Figure 1 indicate the nmge;:: of dispersion, with the high number (4) indicMing a 

narrow dispersion l and tbe: low numhcr (I) indicating a. wide dispersion paUen.. For exanlpl~, 

the Rl curve shown on the ll'iguJ'e indicates retirements start immediately and some of the 

property wiJllast twk~ a..; long as the average service life. The disper!)10n patterns translaw to 

survivor cut'V'e~, which arc the Inost widely recognized form of the io'Wa curves. Other families 

of patterns exist, but ure not a~ widely used us the rowa type. 

The methods ofcalc.:ulating de.prcciation rates aTe categorized as straight-tine and non-::;traight­

Jilll':-. Non-~traight-lillc methods .can be accelerated or deferred. There are three basic procedures 

for calculating straight-line book dcpreciatlon rate..~: 

UJiit~~of-Production
 
Average Life Group (ALO)
 
Equal Life Group (JJLG)
 

Each orthe.ClC procedures can b~ calculated using either the whole life or th~ remaining life 

technique. 

Productive lif~ may be identified by (a) a life span or (b) a pattern of production or usage. lJnits­

of-Production is straight-line over production or usage j while the others are straight-line over life 

measured by time. ALO is su-aight-line over the average life of the group, whU~ ELG is straight~ 

linc over the actuul li fe of the group. 

The formulas for the whole llfe and remaining life tt:chniques are shovvn on Table 1. For the 

ELO calculation procedure:!, Formulas 1 and 3 arc applied to the individual equal1ife components 

of the property group. For the ALei calculation, the lhnnulas arc applied to the property group 

itself. Fonnula 2 is applied to the properly group for either RI,G or ALG. Use oflhc units 

(percent and yeur~) in the foromlas results in Ta{e~ as a percent of the depreciable plant balance. 
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The depreciable planl balance is the su.·viving balance at the time th~ rate is calculated) and is 

expre~sed. as a pcrcentug~ (always 100) of i~~l r. Salvage and re..;;crves are expressed as a percent 

ofthe depreciable plant balance. For ej{ampIc~ a property groop having 835 year average service 

life and negative 5% ~alvagc would huve an ALG whole llie rate of(lOO + S}/35, or 3.00%, 

The first tcrm in Fonnula 2 js identical to Formula 1 for the whole life rate. The second tenn of 

Fornlula 2 illustrates that the diITercnce between a remaining We rate ~lld whole life fate is th~ 

allocation of the di fferencc between the book and calculated theoretical resorvcs over tht: 

remaining life by a felllUining 1i fc rate. 

The widely used ALG procedure ordcprcciatioll rule calculation d{le~ not recognize the existence 

of retirement dispersion in thc calculation. The difference hetween the AI .(, and ELG ptncedurc 

is th~ recognition of retirement dispersion in the RT,(, rate calculation. ULG is a rate calculation 

procedure: nothing morc. The data requirod to lllfIke the ELO calculation arc averuge ~.:ervicc 

Hfe, retirement dispe.rsion~ net !ilalvage and the age distribution orlhc property. The depreciation 

study required to dctcnniue the appHcablc mortality characteristics is independent from the 

calculation ofthe depreciation l"ateS. Th~ re..'mlting mortality characteristics can be used to 

~alculate eithcr ALG or HL" rates, both with elll1er the whole life tcchniqUt'l or the remaining Hie 

technique. Any s~l of mortality charuC,iteri~lic.~ that is suitublc for calculating ALG rates i~ ju~t as 

sui labIe for ealeulating EI,.O rates. Converselyt any sct that is not suitable for Ef Ai is not suitubIe 

for ALG either. The ELG procedure calcnlatcs the depreciation rates ba.'ted on the expecled life 

of eaeh cqllallife cOlnponent of the property rather than the avemgc ofaU components. As 

discussed earlier) 'iavcrage') is the result of a calculation and there may not be allY ~laveragc'~ 

property. When curve.~ are used to define teLirement disp~rsion~ the average service life and the 

retirement dispersion pattern define. the equallii~ groups and thl:r expected life applicable to eal':h 

group. 
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When retirement dispersion does not exist, the ELG rate 1!-; identical to the A1.(1 rate. When 

disper~ion exists, the liLG rate for recently installed property i~ higher than the AT.G m(e and for 

old property is lower. 

A Simple lliustration of ET,0 

This ilIu~tration provides a framework for visualizing the ELG methodology. Table 2 assumes 

20% of the $5,{)()(} invcstlncnt is retin:d al the end ofeach y~ar following placement The. 

retirement frequencies ure shown on Line 7. As shown in ColufWls 2 lhrongh 6, this means 

$1,000 ofinvestmcnt is retired each year, with thc retiremeYH at Age 1 being l"tlcovered in its 

entirety dtu"ing Year One; at Age 2 in Years On~ und Two, etc. The depreciation rate uppH(;ahle 

lo each eql1allifc group is shown on Line 8. The armual provision in dollUT~ lOr Year One shown 

in Column 71s made up ofthe Age 1 unl1ual amounts shown on Line 1, Colmnns 2 through 6. 

As shown on the Tublet the annual provjsion for Age 2 is equal to the annual provision for Age 1 

less tile lunoun1 collected during Year One applicable to the group retired during Year One. 

Thus, the armual provi~ion~ can be thought ofas a matrix, with the provi:iion for any given year 

b~iDg produced by a portion ofthe matrix. 

The d~pl'eciationrates shown ill Column 9 arc detcrmined by dividing the annual provisions in 

ColuIr1ll1 by the survivo~ in Column 8. The tule Ibnnula shown on Table 2 can also b~ used to 

calculale the rates and is used on the Table to illustrate the working ofthe luulrix. hy calculating 

the depreciation rutes for Year One and Year Three. For Year One~ the numerator and 

denominator both consist of ll.ve t~I1llS. Each year., the len-hand tcrm ofbolh ntlmerator and 

denonunutur drop off. It should be noted that the revcrse sUlnmaiion ofretirement ralins (starting 

with Column 6 and tnoving leO on Line 7) is equal to the survivor l'utio at the bcginn.ing ofth~ 

period shown in COIUlnll 10. 
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The fm'lnuIa can in\l~trate how the matrix can be thought of in terms ofa deprecialitm rale. If the 

rnultipllcr of 100 is inCOl'pOl'Bted in ~ach element of thc nlunerutor of the formula~ such as (l00 x 

0.2)/2 1 it can be :)een thal 10012 is a rate and the retirem~nL frequency (0.2) is u w~ighling factor. 

Thj~ particuJar rate (50%) is the on~ shown for Age 2 properly on Line Ii, Column 3. 

It can he seen that the only datu n:quj~u lor the liLG rate cal~ulatil)n arc the retirement 

frequencies ror each year. These frequencies are del1ned hy the average service life and the 

shape of the dispersion pattern. 

A Real Illustration ofELG 

The depreciation unalyst deals with much larger groups ofpropcrty than appearing On Table 2. 

Table 3 contains an ELG rate calculation j()r an' actual depreciabl~ property group. The 

retit"cment frequencies shown in Column 4 arc defmed by the 38 year average service lif~ and the 

L5 IOWd type di~persion pattern. The ALG rale wilhout salvage for thi8; property is 2.632% 

(1000/0.138 years).. while th" ET.G rate varies from 2.704% at age 0.5 years to 1.471 % at the age 

ju~t prior lo the last retirement, 67.5 years. 

The n·de l1~tcd in Column 5 at each age is the weighted sumnlation or individual rates applicuble 

to that POltlOll of the surviving property that the retirement frequcncies in Column 4 indicate will 

be retired in each following year. The combination of8vemge :)~rvice lifc and dispersion pattern 

means that the Ihst retirement will be Win the agl: 18.5 property during lh~ following year at an 

age of 19 years; therefore.. il will require a rate of 5.263% (1005119 years). (This exumple doe~ 

not have any surviving balance at age 18.5). The last retirement will be frotn age 67.5 year 

property; consequently.. it will nlquire a rate of 1.471% (l OO%/6K years). The vinwb'e <.:omposite 

rate ~hown in Column S at age 0.5 years is the weighted SlUllinatlon of rates varying from 5263% 

to 1.471%, 
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Since this example is for a narrow di~pers10n pattern, the fil'~t l'ellren\cnt occurs at age 19 years 

and the viuwgc:compositc ratc l'cmains 2.704% at age 19,5 ycars~ because the first rctil'Clncnt 

drops the 5.263% rate fium the ~llmmatioJl, 

A wider dispersion would re.'mlt in a widcr rftnge of vin~'1ge composite rates than det1ncd by the 

1,5 curve (i.c" 2,704% to 1.471%)~ 

All that i~ ne\)e.~!'iar'y lor calculating the depr~cia.tion rates applicublt: lo each agc of pl'Operty are 

the retirement fi.'equen~ies. The~e frequencies are deJined by thc average service: life nnd the 

retirement di~per~lon paltcrn, 'fhe detelulinalion of average service life requirc..~ the 

determination ofthe dispersjol1, a~ without dispersion there would be no "average", 

Depending on the dl~persion pattcl'n, the number ol'retiremcnt fi.'equenci~') making up the 

complete curve can be up to uboul4,4 times the nunlber of years ofaverage servic~ life, ThUS:t 

fOJ' an account whose number ofrctirement "frequencies is three times average ~ervjcc life and 

whose average service life is 30 years) the rate applicable to the Age i property wHl be made up 

ofthe weighted summation of89 components, etc. Thus, the rate calculation process is complex~ 

bt.d certainly not complicated. It i~ this complexity thut makes the .rate calculatiot1~ much more 

practkal LLlSing a computer. 
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DEPRECIATION RATE CALCJJLATION rRoc~DURES 

TARLE] 

.whole Life 

Rate (%) = PH :....s.
 
ASL Fonnula ]
 

Remaining Life 

Rate (%) = PB - FS HR.. - CT
 

ASL ARL Formula 2
 

Rate (%)= PB - FS - BR 

ARL Formula 3 

Wh~l'e 

PH is Depreciahle Balance, %
 

AS 1~ Average Net Salvage, %
 

FS is Futur~ Net Salvage. %
 

ASL i~ Average Service Life) years
 

fiR is Depreciation Reserve~ %
 

CTR is Calculat~d Theoret leal Rcserve~ 0/0-


ARL is Average Remaining Life, years
 



DEVELOPMENT OF EQUAL LlFE GROUP CAP1TAL RECOVERY RATE 

(1} (2) (3) (4) (5) 

Line GrouR 1 Group 2 Group 3 Group 4~ 
Years S $ $ $ 

1 1 11000,00 500.00 333.33 250.00 

2 2 500.00 333.33 250.00 

3 3 333.33 250.00 

4 4 250.00 

5 5 

6 Retirements 1,000.00 1,000.00 1 1000.00 1,000.00 

7 Frequency 0.20 0.20 0.20 0.20 

8 Rate 100% 500/1;) 33.33% 25% 

Rata, % ~ Retirements F~uancles 

Age at Retirement 
Reverse of Retirement Frequencies 

Year One Rate = 0.2 + 0.2 + 0.2 + 0.2 + 0.2 
1 2 3 4 

0.2 + 0.2 + 0.2 + 0.2 + 0.2 

Year Three Rate ~ 0.2 + 0.2 + 0.2 
3 4 5 

0.2 + 0.2 + 0.2 

TABLE 2 

(6) 

Group 5 
$ 

(7) 
Annual 

Provision 
$ 

(8) 
Beginning 
Survivors 

$ 

200.00 2,283.33 5,000.00 

200.00 1.263.33 4,000.00 

200.00 783.33 3,000.00 

200.00 450.00 2.000.00 

200.00 200.00 1,000.00 

1,000.00 

0.20 

20% 

X 100 

5 X 100 ~ 45.67o/a 

X 100 ~ 26.11% 
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(9) 

Rate 
% 

(10) 
Survivor 
Factor 

45.67 1.00 

32.08 0.80 

26.11 0.60 

22..50 0.40 

20.00 0.20 
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DETERMINATION OF DEPR.ECIATION RATES BY ELG PROCEDURES 
[1] f2] [3} [4) [51 [6] 

Vintage Retireme....l 
~ Year ~Iance FrGque~&ll Rate Amount 

Years $ ASL38 $ 
Curve L5 

0.5 1993 4,244.285 0.0000 0.02704 114.758,36 
1.5 1992 aOO.784 0.0000 0.02704 21,651.86 
2.5 1991 60,016 0.0000 0.02704 1,622.73 
3.5 1990 43,455.063 0.0000 0.02704 1.174,952.00 
4.5 1989 81,456 0.0000 0.02704 2,202.43 
5.5 1988 172,463 0.0000 0.02704 4,663.11 
6.5 19B7 2,098,991 0.0000 0.02704 56 j 753.20 
7.5 1985 2,685,949 0.0000 0.02704 72,623.55 
9,5 19B4 1.642,443 0.0000 0.02704 44,408.90 

10.5 1983 222,602 0.0000 0.02704 6,018.78 
11.5 1982 85,661 0.0000 0.02704 2,315.13 
12.5 1981 4,B85 0.0000 0.02704 134.79 
13.5 1960 72.a4'z 0.0000 0.02704 1,972.23 
14.5 1979 219,163 0.0000 0.02704 5.925.80 
15.5 1978 120,665 O.OOOQ O.OZ704 3.262.58 
15.5 1977 37.042 0.0000 0.02704 1t001.55 
17.5 1976 339,236 0.0000 0.02704­ 9,112.21 
1Q.5 1974 336,723 O.OOO~ 0.02703 9,101.41 
20.5 1973 10,375.359 0.0004 0.02702­ 260,292.86 
21.5 1972 4~481.906 0.0009 0.02699 120,963.26 
22.5 1971 5,t32J.340 0.0018 0.02695 159.818.98 
23.5 1970 781848 0.0030 0.02669 2,119.97 

24.5 1969 305,178 0.0041 0.02681 8t 180.42 
25.6­ 196B 10,312,586 0.0009 0.02.670 275 t 375.94 
2.6.5 1967 2,754,007 0.0094 0.02668 73,203.24 
27.5 iSBa Q I 55a.786 0.0123 O.OOf344 252,715.17 
29.5 1964 5.556,083 0.0194­ 0.02610 144,005.54 
30.5 1S63 23.383­ 0.0242 0,02589 605.4:2 
31.5 1Q62 3,313.564 0.0305 0.02.500 85.012.50 
32.e; 1001 32.271 0.0388 0.mt538 819.15 
33.5 1000 151,858 0.0482 0.02507 3.802.24 
34.5 1959 171,483 0.0583 0.02472 4.238.70 
35.5 1958 167,116 0.0674 0.02433 4,065.36 
36.5 1957 70,420 0.0740 0.02390 1,083.22 
37.5 1956 1.7921312 0.0768 0.02345 42,038.33 
39.5 1954 2,270,555 0.0101 0.02252 51,131.79 
40.5 1953 187 0.0622 0.02208 4.13 
41.5 1952 20,185 0.0531 0.02161 436.14 
42.5 1951 12.B60 0.0442 0.02116 272,40 
43.5 1950 706 0.0362 0.02078 14,67 
44.5 1949 2,552 0.0296 0.02041 54,13 
45.5 1946 6~422 0.0245 0.02006 128.81 
46.5 1947 19,573 0.0205 0.01972 386.07 
47,5 1946 323,058 0.0173 0.01940 6,268.89 
49.5 19404­ 2,265,041 0,0123 0.01879 42,943A7 
60.5 1943 15.614 0.0103 0.01650 28S.aa 
51.5 1942 620,75'2 0.0085 0.01821 11,306.36 
53.5 1940 684,610 0.0055 0.01786 12,090.28 
54.5 1939 47 1173 0.0043 0.01740 820.76 
as.5 1936 22 1725 0.0033 0.01114 389.52 
56.5 1937 560 0.0025 O.01GS9 9.46 
57.5 1936 722 0.0019 0.01664 12.0:2 
59.5 1934 3,065 0.0005 0.01573 48.21 
61.5 1932 944,400 0.0005 0.01573 14,853,98 
67.5 1928 2 0.0000 0.01471 0.03 

Totals 119,029,691 3,133173O,tr 
SALVAGE (%) :=! ~.n 

AFTER SALVAGE .. 3,290,417 
ANNUAL DEPRECIATION RATE ~ 2.76 
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December 2006 

Atmo8 Energy Corporation 
Three Lincoln Center 
5430 IJR.l Freeway 
Dallas l TX 75240 

Attention: Mr. Thoma~ Petersen 

In accordance with your request and with the cooperation and participation of your stafft 

a book depreciation study of Atmos Energy Corporation's Slurred Services eSSlr) 

propertie~ eCAlmosll or "the CompanyU) has been conducted. The study c.:overed all 

depreciable and amortizable properly und recognized addition and retirement experience 

through Scptcluber 30, 2006. The purpose or lhe study was to determine ifthe existing 

deprec1atioll rates relnalli appropriate for the property andt if :not~ to recommend chal1ge~. 

Changes were found to be n~eded and arc rccomrl1.~nded. The cbange!:! in aggregate 

cause an in~rease in depreciation rales used to calculale the annual deprtlciaiion expense. 

A comparison ofth~ effect of the existjng rates and the re~ommendcd rates is shown 

below, ha.c;ed on depreciable plant balances us of September 30, 200ti: 

Function Composhc D<.:nreciution Rate 
Existing Rccq,nunendeo 

% % 

General 9.09 lO.32 

The ~umnuu'Y abov~ is taken fmln Schedule 1, which shows the annllal depreciation 

mnOU11ls calclllatcd frOln the exi~ting 1'ates and the rcconlmellued account rates and the 

differences..Ba~ed upon the September 30~ 2006 depreciable balances~ the recommended 
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depreciation rates will re~uh in an annual increase in depreciation provisions of 

$2,662,501 or 13.5%. 

Schedule 2 shows the morlality charactcristics used to calculate the recommended 

depreciation rates, The reconmlended depreciation rates are ~traight-lineover lite 

measured by time using the equal life group (ELO) procedure and the remaining IHe 

technique, con~ist~nt with the oxisting.. approved rates. 

The following sections of this report dc..c;cribe the nlethods of analysis used and the bases 

for the cunclusions reached. The remainder ofthe report will present the results and 

rccOlntnendalions for both inlmediate and future actions by thtl Company. 

We appreciate this opportunity to serve Atmos "Energy Corporation nod would be pleased 

to meet with you to disc;uss further the mattei'S presented in this l'CPOrt, if you desire. 

Yours truly;, 

LJcpl'cciation Specialty Resollrces 
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PURPOSE OF DEPREClATION, 

Hook depreciation accouuting is the process of recognjzlng in financial statenlents the 

cnnsumption of physical assets in the process of providing a service or a product. 

Generally accepted accounting principles require the recording of depreciation to be 

systematic and rational. To be systenlotic and rational; depredation should, to the extent 

pO$sible, match either the eonswnption of the faciHties or the revenues generated by the 

facilities. Accounting theory requires the matching of expenses with either eonsuinptlon 

or revenues to ensure lhat financial statements reflect the results ofoperations und 

changes in financial po~ition as accurately as possibJe. The matching principle is often 

referred lo as th~ ncause and effcct~; principle; thu~~ hoth ~he cau~e and the effect arc 

required to be recognized for fmancial accounting purpo~~~. This study was conducted. in 

a Illmmer consistent with the matching princ;iplr= of accounting. 

I3ccausc utility revenues arr= detennined through regulation, and this study a~~umes that 

such reguhtlion will cOlltiIiue l asset consumption i.~ nol automatically in revt:nues. 

Therefore, the consumption ofutiHty assets must be measured dir~ctly by conducting a 

book depreciation study to accLJrately detennine the Inortality chaI-actcristics of the a.,;~ets. 

Matching is also all essential clement ofha~ic regulalory philosuphy! und it has become 

known as '~intcrgenerutjonal cuslomt:1' eql1ity)~. Intcrgcncl'ational cllstomer equity nleamj 

the costs an: borne by the generation of custmncrs that caused lhenl to be in~ulT~d) not by 

sonle earlier or later generation. Thi~ mat~hjng is l'equired to ensure that the charges to 

cushJtners reflect the actual costs of providing service. 
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DEPRECIATION DEFTNTIONS 

TIle Unitbrnl Syslenl or Accountg (llUSOA1l
) prescribed tor gas utilities hy the Federal 

Energy Regulatory Conuuission e'FRRC") followed by Atlnos states that: 

CCDeprecialior'l", as applied. to dcprcciabJe gas plant~ means the loss in service 
vulue not restored by current maintenance, iJlcurred in l:onnecHon with the 
consmnptioll OJ' prospective retirement of elcctric plaut in the course of :)ervice 
from causes which are known to he in current operation and against which lh~ 

utility is 110t protected by in~w:unct1. Among the causes to be given consideration 
arc wear and tear, decay~ action ofthe elenlents, inadequacy, obsolescence, 
changes in the art~ changes in deJ.nund anul'equirements ofpublic authorities, and 
in the case ofnatural gas cOlnpwues. tile emau!)llc.)n of natural resources. 

~'Service valuesl nlcans thc difference between OrigillUl cosl and net ~alvage value 
of gas. pla.nt 

~~Net salvage value!! means the salvage value ofpl'operty retired less the cost of 
removal. 

"Salvage value" Ineans the amount received for the propcrty rethed, less any 
cxpcn~cs incurred in connection with th~ sul~ or in preparing the property for sale 
Of, if retained, the wnount at wh.ich the mattriull.~ chargeable to materials and 
supp1ics~ or otber appropriate account 

"Cost orremoval'J tncans the cost of delnolishin~ di~lt1UI1Uin& tearing down or 
otherwise r(anovin~ gal') plant, including the cost oftrallsportution unu handling 
incidental thereto. 

As is clear from the wording of the salvage value and the cost of removal definitions, it js 

the Sa!VUbFt tlmt will aclually be received and the cost of rcmoval that will actually be 

incurrcd, both measul'ed at the price level at th~ lime of receipt or incurrence that is 

required to be re(':ogniz~d in the depreciation rates of AtInos. 
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"111CSC: definitions arc consistent with the purpose ofdepreciation, and the study reported 

here was conducled in a manner consi~tent with both, 

ACCOMPLISHMENT OF ACCOUNTING AND REGULATORY PRINClllLES 

Utility depreciation accounting js a group concept. Inherent in this concept is the;: 

assUlnption that ull property js fully deprecia.ted at the time of retiremel1t~ regardless of 

age, and there is no attclnpt to record tbe depreciation applicable to individual 

components Qfthe gtOo.ps. ~I'hc depreciation rates are based on the recogoitiou that each 

depreciable property b~ouP has an average service life. However! vt:ry little;'} oftht:\ 

property group is "av~ruge!1. The group carries with it recognition that mosl property will 

be retired at 9n age less thau or greater than th~ average service life. Tllis study 

recognized the existence of this variation lhrough the idontification of lowa"type 

reOreli1~nt dispers10ns. 

The study required to detennine the applicahle mortality characteristics is independent 

from the calculation of deprcciation rates. Tht; re~uHing mOitality characteristics (,;un bt: 

u~ed 10 calculate either Average Life Group ('(AT,0") or Equal Life Group C~ELGH) rat~:-i, 

both with either the whole life technique Of the remaining life lechn1que. Any set of 

mortaJity characteristics that. is suitable for calculating ALG rates is ju~t as suitable for 

cakulaling ELG rate.~< Conve~cly,any set that is not suilable for ELG is not suitable for 

ALG. ALO and liLO are slraight-line over life measured by thne, with AI,G utilizing 

aventge life and ELG utilizing actual life. For ALG, un property in the group is assmned 

to have a Hfe equal to the av~rage life. EL() recognizes that! ill realily~ only a small 
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portion of the group rctire~ at an age equaJ to the average service life. For the average to 

exist, about half the investInent in an asset group will be retired at ages less than average 

life~ a small aluount at average life, and the rest at ages greater than average life. It is the 

usc of this dispenlion in the rate calculation that causes ELG rates to better match cost 

recovery with the use and benefit of the property. Thus~ the ELG procedure best 

accomplishes the purpose of book depreciation accounting by ensuring the recording of 

depreciation provision lI18tch the actual consumption ofphysical assets. Since ELG 

matche~ the recording of consrunption with actual consumptioD, cuslomers wilJ pay the 

aclual cOSllncurred to serve them. The HLG procedure is recommended, consistent with 

the existing, approved rates. A detailed discussion of the ELG procedure i~ included in 

the Appendix A to this l'cp0l1. 

THE BOO~JJ.urRnCIATIONSTUDY 

Inlplemelltatioll of a policy.loward book depreciation tltat recognizes the purpose of 

depreciation accounling: require.'i the detenninatioll of the lUortallly characteristics that arc 

applicable to the surviving property. One p~rpose of the depreciation SlLlUy reported here 

wa~ to acclU'atcJy measure those mortaljty l..:harucleristics and to use tJm~~ churacteristk..", 

tu dettlTIline appropM"W (ate~ lor the accnlal of depreciation expenses. 

The major effort of the study was the d~1errnination of the appropriate mortality 

cburact.eristics. The remainder of this rcPOlt describes how tho~ characteristics w'ere 

determined, describes how t11~ mortality characteristics were usr:d to calcuJate the 

recommended depreciation ratcs~ and presents the result.,: of the rate calculations. 
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The typical study con~istc;: of the following steps: 

Slep One is u. Lile Analysis consisting of the determination of historical 
experitmce and IDl evaluation of the applicahility of that experience to ~uTviving 
pl'operty, 

Step '] LWO i~ a Salvage and Cosl of Removal Analysis consisting of a study of 
salvage and cost of removal experience and an evaluation ofthe applicabiJity of 
thaL experience to surviving property. 

Step Three consists of the detennination of .average service livcs~ retirement 
dispersion patterns identified by Iowa-type curves and the net ~lvage factors 
applicable to the surviving property. 

Step FoW' js the dctonnination of the d~preciation rate applicable to each 
depreciable properly grt)UP l'ecogni7,ing the results of the work in Steps One 
through Three, and a c.:ornparison with tlle existing depreciation rates. 

LIFE ANALYSlS 

The Life AnAlysis for the property concerns the d~tetminaiion of average ~etvjc~ liv~~ 

("ASL»)} and Iowa..typc dispersion pattem$. An ~valuation of investment ~xperience 

suitably tompered hy informed j udgmtnt as to the futw'e applicability to surviving 

property formed the ba!)i8 for the detennmation of average service lives and retirem{:nt 

dispersions. 

An 8Jlalysjs ()fhi~torical retitem~nt activity, ~ujtub]y temper~d by infoTTIledjudglllent 8S 

to the future ul?plicability of such activity to surviving. plant, fonncd the basis for the 

detelmination of average service Jives und retirement dispersion patterns jor an property 

groups. R~tirement experience froln tronsaction years 1987 through 2006 were analyzed 

using the Actuarial Method ofLife An8Iy~is. This method could be llSed bccau~e aged 

data arc availab1e for certain ast>d categories. 
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The actuarial method determines actual .qurvivor curves (observed lite tables) for selected 

period~ of actual retirement experience. In order to recognize trends in life characteristics 

and to ensure that the 'Valuah1e information in the curves is available to the analyst, 

observed life tables were calculated and plotted by computer.. using several different 

periods ofrctiremcnt experience. The average .qervice Jives and retirement dispersion 

patterns indicated by the actual survivor ClU'Ves wen~ identified by visually fitting Iowa... 

type dispersion curves to tho actual curves. Retirem~nt dispersion refers to the pattern of 

retirements as a function of age over the life of each property group. For each aqsel 

category~ an Iowa-type curve combined with an estimated average service life was 

selected. This s~lt;lction was based upon an analysis ol'historical invcsttncnt activity, 

associated mortality trend~ and the types ofassels surviving and retiring. The 

workpapers prepmed as an integra] part of the depreciation sludy contain the rationalc for 

each selection. 

Trends in hisloncal mortality experience are helpful in understanding history. In oruer to 

dctcl'Inine trellds~ the period~ (year bands) ofretil'enlent experience analyzed. wcre the 

past five.years, the past ten years, the past fifteen )'ears.. th~ past twenty yea~ and the full 

baud of band of retirement cxperience. The ob~erved life tables and the Iowa curv~~ 

fitted to ew.:.h or these year bands were plotted. This visual approach ensures that the duta 

contained in the observed life tables are availabJc to the analyst and that the analyst does 

not allow the computer calculations to be the sole detenninant of study l'e~;ults. 
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For accounts having little eKperience or having retil"eluent experience that is not an 

adequate mea~urc of the expected nlortality cha.racteristics of surviving property ~ 

evaluatlon of the significance of history played a major role ill selecling the mortality 

characteristics shown on Schedule 2. 

SALVADE AND COST OF REMOVAL ANALYSIH 

Salvage und cost of removal cxperien~e W~ ana.ly:l.ed using experience from the period 

1993 -.- 2006. Rolling und shrinking hands were analY:l;~d to hetp expose trends. An 

evaluation of salvage and cost ofremova1 experience suitably wmpered by informed 

judgment as to the future applkabilily to ~urviving property funned the basis for the 

detennination of salvage and cost of removal ra.clars. 

The analysis consi~ted uf calculating salvage auu cost of removal factors by rduling the 

recorded salvage and cost ofremnval for eacb propeJty group to the J'ctireJneuts that 

causecl the salvage and cost of removal to occur. 

EVALUATION OF ACTUAL E)Q.?ERIENCR 

The Lypical evaluation consisls of Ufe Analysis and Salvage and Cost ofReluovnl 

Al1alysis~ which involve the Jneasuremt!nt of what has occun-ed in the past Hi~tory is 

~omctiJncs a misleading indicator of the future, There are many kinds of events that cun 

cause history to be misleading. anlOng them significant t:hunge~ contemplated ill the 

underlying accounting procedures and/or changes in other !mmagenlent pl'uc.:tic.:es, ~uch U::'i 

nluinteoance procedures. It is thl: eval uation phase of a. d~predation ~tudy that jdentifies 
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ifhistory is a good ind icator of tbe future. Blind acceptance of history often results in 

selecting nlottaHty characterjstic~ to usc for calculating depreciation rates that will 

provide recovery over u tinle period longer lhan productive life. 

For each property group, the typical analysis processes involve only historical invC-.qtmcnt 

ex.perience. Since d~precialion rate~ will be applied to surviving property, the hislorical 

mortality experience ,ndicated by a U fe Analy~is and the Salvage and Cost of Removal 

i\.nalysis is evaluated to ensure that tll~ mortality ~haracteristicg used to calcnlate the 

depreciation rates arc applicable to the surviving properly. The evaluation is requil"e~ to 

en~urt'l lhe valitlity of the depreciation rates. 

The nomlul evuluatlnn process requites knowledge ofthe type of property snrviving; the 

type of property retired; the reasons ~or changing Hre~ dispersion, salvage and eost of 

removal; and the effect of present and future Atlnos plum~ on lhe property mortality 

f.iharactenslics" 

CALCULATION OF ORI)RECIATION RATES 

A straight-line remaining life rate fo1' each depreciuble properly group was calculated 

u:sing lh~ iulluwing fomnlla: 

Ralc ~ l)lant Balance· . Future NetSalvage - Book Rest'll"ve 

Avcragc Remaining Lite 
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Formula numerator eloments in p-crccnt ofdepreciable plant bulunce and the denominalor 

in years produce a rate in percellt. Thi~ fonnula illustrates that a relnain.illg life rate 

recognizes tbe book reserve position. The depreciable balances and book reserves werc 

laken from accounting records, and the net salvage factor~ were detennined by the ~tudy. 

The renlainlng Jives for each property group are a function ofthe age distribution of 

survivjng plant and the selected average service life and retirement dispersion. 

RESULTS 

A cOInparison of the eXl*,ling depreciation rates to the proposed study depreciation rates 

can be found on Schedul~ 1 in this n:port A 1islilig~ hy account~ of the existing and the 

proposed JnOliality cha.racteristics can be found on Sch~dule 2 in this report. 

genera} Plant 

There is an increasf: in the depreciation rate indicated for this asset category fronl 9.09% 

to 10.32%. Av~rage ~ervlce life change:!; are a.n increase for aU accounts except two. The 

single larg.est change ill Ollllual depl'eciation expens~ is (Of Account J99.0H, Application 

Software. The recommended average ~ervicc Ijfe is 10 ycars with an S3 curve. Net 

salvage is estiInated to be 0%. The tlllllUW depr~ciutionexpense increase is $3~2] 7,244, 

and is primarily due to reserve position. There are two oth~r significant changes in 

depreciation expenst;: occurring for Accounl399.0 1) Server Software and Account 

39tJ.24, General Start-up Costs. There is a decrt:ase in annual depreciation cx.pcn~c for 

Account 399.01 of$t069,241, due lo a longer average sCl"Vlcc life. There is un increase 

12
 



in annual depreciation expense for Accouot399.24 of$I~75],828.duo to res.erve 

position. 

RESERVE COMPARISON 

Because reulaining life rates are recommended (consiSlent with the existing rates)~ a 

comparison of the accumulated provision for depreciation with the calculated theoretical 

reserve at September 30, 2006, i~ not meaningful, and no compal'isoll is presented. This 

is because the only way a reserve difference can exjst is through the use of whole life 

rates. 

RHCOMMENDAT]ONS 

Our recommendations for your future action in regard to book depreciation are as 

fb 1I OW!): 

1.	 The depreciation rat~s shown in Column 6 of Schedule 1arc applicable to 
existing properly und u", recommended for implementation at such tlnle as their 
effect call be incorporated into s~rvice rates. 

2.	 Decause of variation of life and net ~alvage exporience with time, a depreciation 
study should be made during 2011 based upon retirement experience through 
September 30,2010. Exact tUning ofthe study should be coordinated with a 
retail rate easo to ensure timely implclnentatioll ofrevi:,.;etl depreciation rates. 

3,	 We recollunend that Atmos con~ider the utjlizauon of a viutage uluorUzation 
accounting process. This approach has been implemented by numerous uti1ilies 
all over the country. This approa~h solves the universal problem OfUill-epolted 
retirements~ is intended to simplify the properly accounting effort) and provides 
a better matching of the accounting etlbrt with the magnitude ofthe asset base. 

4.	 For new as~et categories that arise in the future for which no depreciatioo rate is 
currently approved, or I'or asset categorie~ that arc presently fully depreciated 
and may have new assets added ill the future~ we recommend that the functional 
compo~ite depreciation rates be used until future depreciation studies arc 
conducted. Th~ fUJ1~ti(lnal composite depreciatIon rate is 00 follows~ 

(rene-tal Plant	 10.32% 

1~ 



ATMOS ENERGY CORPORAT~ON - SHARED SERVICES SCHEDULE 1 
~ 800k DepreciatiDn Study as of Septumbar 30, 2006 

Comparison Of Depreclatlon Rate$. and Annual Amounts 

(1] (2) [3} [4] {5) [6] [11 [8} 

AC(:ount 9/30/2006 8lFsling Annual Sludy Annual Innrease or 
Number Descriplion Balance BIm. 8mIDID1 Rates Amount (Decraase) 

$ % $ % $ $ 
GENERAL PlAtlT 

390.09 Jmprovements to Leased Premises 9.949,143 7.43 73Q,221 9.10 905,372 166.151 
391.00 Offlce Fumilure and Equipmetlt 9.074,352 4.89 443,736 2.13 193,284 (250.452) 
397.00 Communlcatlon Equipment 25,311.861 7.12 1.802,205 8.45 2.13B,B52 336.64B 
3QS.OO MisceUaneous Equipment 633,466 5.36 33.954 6.15 51.627 11,674 
399.00 O1hElt Tanglbl& ProPtilnv 224,866 15.75 35,416 4.66 10,<479 (241938) 
399-t)1 Servers Hardware 14,567.322 14.29 2,061,670 6.95 1,012,429 (1.069.241) 
39g.02 Servers Software 8,647.580 14.29 11235,739 4.00 345.903 (ee9.836) 
399.03 Network Hafdware 2,377.02Q 14.29 339,677 9.30 221,064 (118,(14) 
399.00 PC Hardware 6,691.156 16.83 1,126,122 14.86 994.306 . {131,816} 
399.07 PC Software 3,926,199 17.73 696.470 9.02 354,324 (342,145) 
399.08 Apprlcetfon Software 111,323.312 8.22 . 9,150.776 11.11 12,368.020 3.217,244 
399.24 General Startup Oosl 23,172.326 8.33 1.9:10,255 15.89 3,682,083 1.751,828 

Total Dopfeciable General Plant 215,900,612 9.09 19,615,241 10.32 22,277,742 2,062.501 
fu Ill' Depreciated 5,331.9'10 
Late Retiremenbs 4,363,383 

Total Shared Strvlces Facilities 225.595.905 



ATMOS ENERGY CORPORATION .. SHARED SERVICES SCHEDULE 2 
Book Depreciation Study as of September 30,2006 

Compa.rison of Mortality Characteristics 

[1] [2] [3] (41 [5] [0] [7] [8j [9) {10] 

EXISTING PARAMETERS STUDY PARAMETERS 
Account towa Net Iowa Gross Cost of Net 
Number Descrimion ASL Curve Salvage ASL Curve Salvage Remova.l Salvage 

yrs. % yrs_ % % % 
GENERAL PLANT 

390.09 Improvements to Leased Premises 10,0 sa 0 12.0 S4 0 0 0 
391 JiC OffiGe Furniture and Equipment (Gnl) 20,0 L1 5 25.0 A4 0 0 0 
397.00 Communication Equipment 10,0 La 0 12.0 55 0 0 0 
398.00 MisoolfallsQus Equipment 15.0 R2 0 15.0 53 5 0 5 
399.00 Other Tangible Property 5.0 SO 0 7.0 R5 0 0 0 
399.01 Servers Hardware 7.0 SO 0 10,0 sa 0 0 0 
399.02 Servers Somvare 7.0 sa 0 10.0 SO {) 0 0 
399.03 Network Hardware 7.0 sa 0 10.0 sa 0 0 0 
399.06 PC Hardware 5.0 A4 0 7.0 S1 0 0 0 
399.07 PC Software 5.0 R4 0 8.5 R5 0 0 0 
399.08 Application Software 10.0 R4 0 10.0 83 0 0 0 
399,24 General Startup Cost 12.0 sa 0 10.0 SO 0 0 0 

..............._-----------~_.
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CAI ..CUI.ATION OF EQUAL Lll~E GROUP DEPRECIATION RATES 

It is the group concept (lfd~precialion Ihat leads to the existence of the ELG proc.edure for 

calculaling depreciation rates. This concept has been an integral part of utility depreciation 

accounting practices for many years. Under the group couceptl there is no attenlpt to keep track 

ofthe depreciation applicable to individual it~ms ofproperty. Thi,s is not surprising, in view of 

the minions of items making up' a utility system. Any item retired is assulned to be fully 

depreciated l no matter when tile retirem~nt~ occur. Tbe group ofpropetly would have SOine 

average life. "Avcrag.c11 is the result of an urithm~tic calculations and there is no a..,,;surancc that 

any of the prop~rty in the group is ~'avorage." 

The tenn "average service lifen used in the context ofbouk depreciation js well knowl1~ and it~ 

usc in the lneaslU'elnent oftJle nlO:rlality <.:haractcristics of property carries with it the concept of 

retirement dispersion. ]fevery item was averageOJ thereby having exactly the same lift\ th~re 

would be no dispersion. The concept oI"retiremcnt dispersion recognize.~ that ~Olnc items in a 

group live to an agc less tlum average service liH.",~ and other itclns live long~r than the average. 

Retir~ment dispersion is orren identified by standard patterns. 

The Iowa type d1~pers1on patterns that arc widely usoo by electric and gas utilities were devised 

empirically abollt 60 years ago to providr;! a sel of standard dcfmitions of retirement dispcr~ion 

pattenls. Figure I shows the di.~pcrsion pattcrns for three of theso curves, The L selles indicates 

the lnodc is to the Left ofRVCl'age service life; the R serjes to the Right~ WlU the S ~eries at 

average servlce l1fe) and therefore, Symnletrical There is also an 0 sCl·ics which has the mode at 

the Origin, thereby identifying a retirem~nl patte~ that has the ffiuxinluln percentage of original 

installations relired during lh~ year of placcnlcnt. 
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The subscripts 011 Figure 1indicate the range of dispersion l with the high number (4) indicating a 

narrow dispergion~ and the low number (1) indicating a wide djsp~rsion pattern. For example, 

the R1curve shown on the Figure indicates retil'ements start inunediately and some of the 

property will last twice as long as the average service life. The dispersion patterns tJunslatl;! lo 

survivor curves~ which are the lnost widely rec;ognizcd form of the Iowa curves. Other families 

orpauem~ exist, but are not as widely used as the Iowa type. 

The method~ of calculating depreciation rates are categorized as straight"line and non-straight­

line. Non-straight-Hne methods can be accelerated or deferred. There arc three basic procedul'e~ 

ffJr calculating straight-line b{wk deprcciatiolll"ates: 

Units-of-Production
 
Averag~ Life Group (ALG)
 
Equal Life Group (ELG)
 

Each oftl1ese procedures can be calculated using either the ,~hole life or the remaining life 

technique. 

Productive lif~ may be identified by (a) a ]it~ :-:apan or (b) a pattern or production or usage. Uuits­

o r-Production is stl'aight-line over production or usage~ while the others are ~trdight-liIlC over life 

meast1l'ed by time,. Al.ci is straight-line over Lhe average life of the group, while ELG i~ ~traight­

line over fhe actual life of the bJTVUP. 

The fOlmula.~ ror the wbole life and remain1ng life tcchnique:s arc shown 011 Table·l. For the 

El.G cnlculation procedufeJ Fonnlllm~ I and 3 are uppHed to the individual equal life cOinponent:; 

of the property group. l~'or the ALG calculation, the fonnuln.'S are applied to the properly group 

itsel f. Porm11la 2 is applied to the property gl"OUp for eilher ELO or ALG. lJ~e of the units 

(percent and yeur~) in the fonnulas l'esuU~ in rates as a percent or the depreciable plant bulance. 
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The depreciable plant balance is the surviving balance at the time the rate is calculated l and is 

expressed w; a percentage (always 100) ofiL~clf. Salvage and rC8Clves are expressed a!-l a percent 

of the depreciable plunt balance. For example) a property group having a 35 year average service 

life and negative 50/0 salvage would have an ALG whole l1fc rate of (100 -I- 5)/35) Of 3.00%. 

The first term in Formula 2 is identical to Formula 1 for the whole life rate. The second term of 

Fonnula 2 ilh.lsq:ateti that the difference between a remaining life ra.te and whole life rate is tJle 

allocation of the difference between the hook and calculated theoretical reserve~ over the 

remaining life by a remaining life rate. 

The widely used AT.(, procedure of deprecialion rate calculation does not recognize the exi~Lence 

oJ retirement dispersion ill the calculation. The dinerencc between the ALG and ELG procedure 

is the recogoilion of rctirclncnt diop~rs~on in the liLG rate calculation. ELG is a rate calculation 

procedluc: nothing nlOfe. Tho data required to make the liLG calculation arc average service 

IHe~ retirement dispersioil, net ~al\l3gc and the age dj~trihutioll ofthe properly. The dopmciation 

study required to determine the applicuble mortality characteristic~ i:w; independellt from the 

calculation ofthe depreciat10n rates. The resulting mortality charucterislic·8 can be used to 

calculate dth~r Al ..G or ELG rates l both wilh either the whol~ life technique or the reuwining life 

technique. Any set ormortality cbaracteristics that is suitable tor calculating ALO rates is just as 

~uituble for calculating ELG rates. Convcrgc!y, any set that i~ not suitable for ELG i~ nol suitable 

for ALG either. The RLG procedm-c calculates lhe depreciation rai~s ha.c;ed on the expected life 

of ~ach equal1ifo component of Ute pn)pcrty rather than the average of all conlpon~nt~. As 

discussed earlier, (:~averagc~1 i~ the result Qfu calculation and there ma.y not be any t'aven:\ge'" 

properly. When curves are used to define retirement dispersion, the average se.·vice life aJ1d the 

rctircnlcnt dispersion paUent define the eqm\llife groups and the e:.xpected life applicable to each 

group. 
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When retirement di~ersion does not c.xist~ the EJ ,G rate is identical to the ALG rate. When 

dispersion eXlsts~ the ELG rate for recently installed property is higher than the ALG rate und fOJ 

old property is lower. 

A Simple Hlustralion of ELG 

Thi~ illustration provides a framework for visualizing thc ELG methodology. Table 2 assumes 

20% of the $S~OOO investment is retired al the cnd ofeach year following placmncnt. The 

retiremcnt frequencies are sboVitl on Line 7. As shown in Columns 2 through 6t this means 

$1,0000 rinvcstlnent is retired each yeat\ with the retirement at Age 1 being recovered in its 

entirety during Year One; at Age 2 in Years One and Two~ etc. The depredation rate applicable 

to each CCjuallife group is ShOWll on JJn~ ft Theunnual provision in dollars for Year One shown 

in Column 7 is made up orthc Age 1 ul1nual rnnounts shown on Line L CtJlumns 2 tluotlgh 6, 

As shown on the Table, the annual provjsion for Age 2 is equul to t.he annual provision for Age 1 

lesl') the aJnount collected during Yeat One applicable it) the group retired dlU'ing Year OJ1e. 

Thust the utumal provisions can bc thought of as a lnatrjx~ with the provision for any given year 

being produced by a portion ofthe matrix. 

The depreciatiun tat.es ShOWll in Colwnn 9 are detennincd by dividlng the: annuul provisions in 

Column 7 by the survivors in Colunm 8, The rate fOlnluiu shown on Table 2 can also be used to 

calculate the l'ute~ and is used on the Table to illustrate tbe working of the matrix by calculating 

the depl'eciation rates for Year One and Year Throe. For Year OJlC~ the numerator and 

denominator both consist of five lenns. Each yeur~ th~ left-hand lerm of both llUllleralor and 

denOlnhmtor drop off. It should bc noted that the reverse summation of retirement ratios (starting 

with CollwID 6 und moving leU on Line 7) is equal to the survivor ratio at the beginning of the 

perIod shown 1n COIUIIDl 10. 
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The formula can illustrate how the matrix can be thought of in tenn~ ora depreciation r3te. if the 

multiplier of 100 is in(;orporaled in each clOJnent of the numeralor oftJle formula, such as (100 x 

0.2)/2, it can be seen that )00/2 is a rate and tbe retirement frequency (0.2) is Il weighting factor. 

This particular rate (50%) is the one !5hown for Ag~ 2 property on Line 8, Colwnn 3. 

It can be seen that the 011 ty data required for the ELG rate calculation arc the retirement 

frequencies for each year. These fi:equendes ure defined by the averuge service life and the 

shape of the dispersion paUern. 

A Rcallllustl'atioll of ELG 

The depreciation una1yst deal~ with mueh larger groups ofprt)perty than appearing 011 Table 2, 

Table] contains an ELG rate calculatiun lor an actual dcpl'cciable property group. The 

retirement frequencies shown in Colunm 4 are defined by the 38 year average service We and the 

LS Iowa type dispersion patl.em. The ALCi rate without salvu,gt' fhr this property is 2,632% 

(1 {)()4J/oI3H years), while the ELG rate va.rie~ from 2.704% at age 0.5 y~ut.~ to 1.4710/0 at the age 

just prior to the la~l retirement, 67.s years. 

The rate listed in Column 5 at each age is the weighted summation of individual rates applicable 

10 that portion ofthe surviving properly that the rctirclucnt fi'equencit'ls in Column 4 indicate will 

be .retired in each foJ lowtng year. '1'he c01nbinatioll of uvt:'rage service life and dispel'sion patkrn 

nlean~ that the first rctircluellt will be from the age 18.5 property during the following yoar at an 

Ubre of 19 year..,; therefore, it wIll require a rate of 5.263% (1005/19 years). (I11is exunlple does 

n01 have any swviving balallce at age 18.5). The last rctirelnent win be from age 67.5 year 

property; consequently) it will require a rate of 1.471 % (1000/0/68 years). The vintage compo8ite 

rate shown in Column 5 at age O.S yew"S is the weighted sununation ofrat~~ varying fn)m 5.263% 

to 1.471%. 
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Since this example is for a narrow di~persioR pattern~ the fil'st retirement occurs at age t9 years 

and the vintage compo~jte rate remains 2.704% at age 19.5 ycars~ because tbe first retirement 

drops the 5.263% rate from the sumlnatioll. 

A wider dispersion would result in u wider range ofvinhtge composit~ rates than J.efin~d by the 

L5 curve (i.e., 2.704% to 1.471%). 

All that i~ necessary for calculating the depreciation rates applicable to each age of property arc 

the retil'elnent frequencies. These frequencies are defined by th~ averubre servic~ lite and the 

retirement dispersion pattern. '1 be dctcnnination of average service life requires the 

d~t~rnlinntion of the disp~rsion. as without dispersion there would be no ··average". 

Depending on the dispersion pattern, the number of retirement frequencies making up the 

complete CUTV~ can be up to about 4.4 tilnes the IlUnlber of years 0rav~rag~ servic~ lite. Thus~ 

for an accmmt whose nwnbCl' ofretiremont frequencies is thrce titncs average service life and 

who~e C:tveragt; service life i:-; 30 yeaJs~ lhe rate applicable to the Age 1 propf:rty will bt: made up 

oftile weighted summation of 89 components~ etc. Thl1s~ the rate calculation process is cOluplcx l 

but certainly not complicated. U is this complex.ity lhat make~ the rate calculations much more 

practical using UCORlpute:r. 
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DEPREClATION RATE CALCULATION PROCEDURES 

TABLE 1 

Whole Life 

Rate (0/0) = PH - S 

ASL Fonnula 1 

Ratc(%)= fD~- F~ _ DR - cr 
ASL ARL Fonnula 2 

Rate (0/0) ~ PH - J:4S ~ BR 

ARL FommJa 3 

Where 

PB is Depl'eciable Balul1cet % 

AS i~ Average Net Salvage) % 

FS is Future Net Salvuge, % 

ASI. is Average Service Life, ycar~ 

DR is Depreciation Rest:rve t % 

CTR h Calculated Theoretical Reserve, % 

J\RL is Average Rcnlaining Lifc~ years 



DEVELOPMENT Of EQUAL LIFE GROUP CAP'TAL RECOVERY RATE TABLE 2 Page 9 of 10 

(1) (2) (3) (4} (5) (6) (7) (8) (9) (10) 
Annual Beginning Survivor 

Line ~ Group 1 Group 2 Group 3 Group 4 Group 5 Provision Survivors Rate Factor 
Years $ $ $ $ $ $ $ % 

1 1 1,000.00 500.00 333.33 250.00 200.00 2,283.33 5,000.00 45.67 1.00 

2 2 500.00 333.33 250.00 200.00 11283.33 4,000.00 32.08 0.80 

3 3 333.33 250.00 200.00 783.33 3,000.00 26.11 0.60 

4 4 250.00 200.00 450.00 2~OOO.OO 22.50 0.40 

5 5 200.00 200.00 1,000.00 20.00 0.20 

6 Retiremerrts 1,000.00 1.000.00 1,000.00 1.000.00 1rOOD.OO 

7 Frequency 0.20 0.20 (l.20 0.20 0.20 

8 Rate 100% 50% 33.33% 25% 20% 

Rate~ % ~ Retirements FrequsrJcies 
Age at Retirem@nt X 100 

Reverse of Retirement Frequencies 

Year One Rate ~ 0.2 + 0.2 + 0.2 + 0.2 + 0.2 
1 2 3 4 5 X 100 = 45.67% 

0.2 + 0.2 + 0.2 + 0.2 -+- 0.2 

Year Three Rate :::; 0.2 + 0.2 + 0.2 
3 4 5 X 100 = 26.11% 

0.2 + 0.2 + 0.2 
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DETSRMINATION OF DEPRECIATION RATES BY ELG PROCEDURES 
(1] 12J [3] [41 [5] [6] 

Vln18ge Retirement 
~ Year ~ Frequency Rata AmQunt 

Years $ ASL36 $ 
CWVG L5 

0.5 1993 4,244,285 0.0000 0.02704 114.758.36 
";.5 1992 500 17B4 0.0000 0,02704 21,651.86 
2.5 1991 60,016 0,0000 0,02704 1,622.73 
3.5 1990 43,455,063 0,0000 0,02704 1,174,952.00 
4,5 19B9 81.456 0,0000 0.02704 2,202.43 
5.5 1988 172,463­ 0.0000 0.02704 4,et=l3.11 
6.5 1967 2,09819~n 0.0000 0.02704 56,153.20 
7.5 1986 2~B85194g 0.0000 0,02704 72,623.55 
9.5 1984 1,642.443 0.0000 0.02704 44,40S.GO 

10.5 1G83 222.602 0.0000 0.02704 6,016.78 
11.5 1982 65,661 0.0000 0.02704 21~H9.13 

1.2.5 1981 4.986 0.0000 0.02704 134.79 
13.5 1980 72.942 0.0000 0.02704 1,912.:23 
14,5 1979 219,163 0.0000 0,02.704 5,925.80 
15.5 1978 120,665 O.OGOO 0.0.2704 3,262,58 
16.5 1977 37,042 O.O(){){} 0.02704 1.001,55 
11.5 1976 339,236 0.0000 0,02704 9.172,21 
19.5 1974 336,723 0,0001 0,02703 9~1 01,41 
20,5 1973 10,375,359 0.0004 0,02702 2S0,292.86 
21.5 1972 4,481,900 0.0000 0.02BG9 120,OO3.2~ 

22.5 1911 5.923.340 0,0018 0.02695 159,618.98 
23.5 1970 78.848 0.0030 0.02889 2,119.97 
24.5 1969 305,178 0.0047 0.02661 8,180.42 
25.5 1968 10.312,586 0.0009 0.02670 275,375.94 
26.5 1967 2,754,007 0.0094 0.02658 73,.203,24 
27.5 1966 9t55B~786 0.0123 0.02644 252,715.77 
29.5 1B54 5,556.083 0.0194­ 0.02610 144.995.54 
30,6 1983 23,383 0.0242 0.02.56S e05.42 
31.5 1962 3.313.564 0.0305 0.02566 851012.50 
32.5 1961 32.271 O.03a6 O.0253a 819.15 
33.5 1960 151,658 0.0482 0.02507 3,802.24 
34.5 1959 171,463 0,0583 0.02472 4.238.70 
35,5 1S58 167,116 0.0074 0.02433 4,065,35­
36,5 1957 70.420 0.0740 0.02390 1,663.22 
37,5 1956 1,792,312 0,0768 0,02345 4.2~O36,33 

3~3.5 1954 2,270,55.5 0.Q701 0,02252 51.131,19 
40.5 1Q5~ 187 0,0022 0.02206 4,13 
41.5 1952 2:0.185 0.0531 0.02161 435,14 
42.5 1951 12.860 0.0442 0.02118 272,40 
43.5 1S50 706 0.0362 0.02078 14.67 
44.5 1949 2,652 0.0296 0.02041 54,13 
45.5 1948 6,422 0.0245 0.02005 128,81 
4EU5 1947 19.573 0.0205 0.01972 38ft07 
47.5 1946 323,058 0.0173 0.01940 6,268.69 
49.5 1944 2,285,041 0.0123 0,01879 42,943.47 
50,5 1943 15,614 0.0103 0.01850 288.86 
51.5 1942 620,752 0.0085 0.01821 11,306.36 
53.5 1940 684,610 0.0055 O.017~e 12,090.28 
54.5 1939 47,173 0.0043 0.01740 820.76 
55.5 1936 22,725 0.0033 0.01714 389.52 
56,5 1937 560 0.0025 0.01689 9.46 
57.5 1936 722 0.0019 0.01664 12.02 
59.5 1934­ 3,060 0.0005 0.01573 4B.21 
61.5 1932 9441400 0.0005 0.01513 14.853.98 
67.5 

Tofal$ 
192e 2 

11 9,O29~691 

0.0000 0.Ot471 0.03 
... "3: l3"i"730.27 . 

SALVAGE (%) .. -5.0 
ArTER SALVAGE ~ 3,2£10,417 

. ANNUAL DEPRECIATION RATE ~ 2.70 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


