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I. INTRODUCTION 

1 Q. PLEASE STATE YOUR NAME AND ADDRESS. 

2 A. My name is Dane A. Watson. My business address is 101 E. Park Blvd, Suite 200, 

3 Plano, Texas 75074. 

4 Q. ARE YOU THE SAME DANE A. WATSON WHO PREVIOUSLY PROVIDED 

5 DIRECT TESTIMONY IN THIS PROCEEDING? 

6 A. Yes, I provided direct testimony on behalf of Monarch Utilities I L.P. ("Monarch") 

7 regarding its proposed depreciation rates. 

8 II. PURPOSE 

9 Q. WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 

10 A. The purpose of my rebuttal testimony is to respond to the various positions 

11 recommended by Public Utility Commission of Texas ("Commission") Staff Witness 

12 Heidi Graham. 

13 Q. DO YOU SPONSOR ANY REBUTTAL EXHIBITS? 

14 A. Yes. lam sponsoring the following rebuttal exhibits: 

15 • Attachment DAW- 1 R-Response to Staff RFI No. 7-5; 

16 • Attachment DAW - 2R - Excerpt of Public Utility Depreciation Practices ; 

17 • Attachment DAW - 3R - Excerpt of Depreciation Systems ; 
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1 • Attachment DAW-4R-Assets Commission Staff fails to fully accrue accumulated 

2 depreciation; 

3 • Attachment DAW-5R--Correction of Commission Staffs remaining life 

4 computations; and 

5 • Attachment DAW-6R-Response to Staff RFI No. 7-4. 

6 Q. WERE YOUR REBUTTAL TESTIMONY AND ATTACHMENTS PREPARED 

7 BY YOU OR UNDER YOUR SUPERVISION? 

8 A. Yes, they were. 

9 Q. PLEASE EXPLAIN HOW YOUR REBUTTAL TESTIMONY IS ORGANIZED. 

10 A. Commission Staff witness Ms. Graham's recommendations related to depreciation are 

11 unclear. Her testimony states a recommendation of annual depreciation expense of 

12 $5.3 million (which is the same annualized expense as Monarch is currently accruing), 

13 while her exhibit calculates $3.65 million in annual depreciation expense. Ms. 

14 Graham's testimony recommends a remaining life approach to calculating depreciation 

15 expense and recommends using existing lives, but her exhibit uses whole life (and 

16 Monarch's proposed lives) in her depreciation rate calculations. There are also other 

17 material flaws in her calculations. I will address each of these in my rebuttal. 

18 Q. DO YOU AGREE WITH EITHER RECOMMENDATION MADE BY MS. 

19 GRAHAM? 

20 A. No. The methodology in my recommendations follows past precedent for Monarch 

21 and the current accounting process it uses. Monarch also has processes in place to 

22 ensure assets are not over-recovered. My recommended lives are adjusted to match 

23 current and future expectations of Monarch's Subject Matter Experts ("SMEs"). The 
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1 recommendations in my Depreciation Study report are the most appropriate 

2 depreciation accrual for Monarch. 

3 III. RESPONSE TO COMMISSION STAFF TESTIMONY 

4 Q. IF MS. GRAHAM'S RECOMMENDATION IS TO CONTINUE ACCRUING 

5 THE CURRENT $5.3 MILLION ANNUAL DEPRECIATION EXPENSE, DO 

6 YOU AGREE WITH HER RECOMMENDATION? 

7 A. No. The lives used in my accrual calculation have been updated to match the current 

8 operations and expectations of Monarch's SMEs. Using outdated lives and 

9 depreciation expense (as her $5.3 million does) is a less accurate approach than using 

10 lives based on current and future expectations for Monarch's assets. 

11 Q. IF MS. GRAHAM'S RECOMMENDATION IS THE $3.65 MILLION 

12 DEPRECIATION EXPENSE FOUND IN HER DEPRECIATION EXPENSE 

13 CALCULATION/ DO YOU AGREE WITH HER RECOMMENDATION? 

14 A. No. First, for nearly 10 years, Monarch has been using whole life depreciation rates, 

15 which have been in place since TCEQ Docket Nos. 36630-R and 36631-R. In Docket 

16 No. 45570,2 Commission Staffwitness Ms. Graham adopted the rates recommended by 

17 Commission Staff witness Jolie Mathis. Ms. Mathis used Monarch's existing lives to 

18 develop depreciation rates, continuing Monarch's current item-based depreciation 

19 system. Those lives were used on a whole life basis. Second, Ms. Graham's concern 

20 that individual assets can be over-accrued without use of remaining life is unfounded. 

1 Direct Testimony ofHeidi Graham, Attachment HG-3 (Graham Direct). 

~ Application of Monarch Utilities ILP for Authority to Change Rates, Docket No. 45570 (Aug. 21, 
2017). 
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1 ln fact, Monarch's accounting system automatically stops depreciation accrual when 

2 an asset is fully accrued.3 Third, there are mistakes in Ms. Graham's calculations 

3 contained in her Attachment HG-3. 

4 Q. WOULD YOU DESCRIBE THE MISTAKES FOUND IN MS. GRAHAM'S 

5 DEPRECIATION EXPENSE CALCULATIONS? 

6 A. Yes. 

7 • Ms. Graham's remaining life computations are incorrect. Instead of dividing the 

8 net book value by the remaining life , she divides by the total proposed life Ognoring 

9 the current age of the assets). 

10 • Ms. Graham's depreciation reserve computations do not provide any accrued 

11 depreciation reserve for assets whose age is greater than the proposed life and do 

12 not fully accrue the assets. 

13 • Ms. Graham does not use Monarch's per book reserve for her remaining life 

14 depreciation accruals. Her computed depreciation reserve is $59.4 million 

15 compared to Monarch's actual reserve of $69.4 million. 

16 • Although in her testimony Ms. Graham rejects the proposed lives that I recommend 

17 (with no rationale offered for her opinion), her depreciation rate calculation uses 

18 my proposed lives.4 

19 Q. DO YOU AGREE THAT BOTH THE WHOLE LIFE AND REMAINING LIFE 

20 METHODOLOGIES ARE VALID, INDUSTRY STANDARD WAYS TO 

21 CALCULATE DEPRECIATION RATES? 

3 See Attachment DAW - 1R , Response to StaffRFI No . 7 - 5 . 

4 Graham Direct at 9:1. 
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1 A. Yes. However, Monarch's current depreciation expense and accounting system use 

2 item-based, whole life depreciation expense calculations. This study follows 

3 Monarch's historical and current practice by also modeling item-based, whole life 

4 depreciation expense. 

5 Q. WHAT IS THE INDUSTRY STANDARD FOR COMPUTING REMAINING 

6 LIFE DEPRECIATION RATES? 

7 A. The standard computation for remaining life depreciation subtracts the book 

8 depreciation reserve for each asset group (or individual asset) from the gross book value 

9 ofthe group (or asset) and divides that net book value by the remaining life ofthe asset. 

10 Simply put, a remaining life accrual with no net salvage is computed as shown below: 

11 Remaining Life Depreciation Accrual Amount = Plant Balance - Accumulated Depreciation 
12 Remaining Life 

13 This computation is discussed in Attachments DAW-2R and DAW-3R, which are 

14 excerpts fromtwo learnedtreatises (Public Depreciation Practices~ and Depreciation 

15 Systems) 6 relied upon by depreciation experts. 

16 Q. HAS MS. GRAHAM CALCULATED REMAINING LIFE DEPRECIATION 

17 RATES FOLLOWING THE INDUSTRY-STANDARD APPROACH IN HER 

18 ATTACHMENT HG-3? 

19 A. No. The period over which the net book value should be spread in making a remaining 

20 life accrual computation is the remaining life of the asset . Instead , Ms . Graham uses 

21 the total current life as her amortization period. For example, on line 54 of her 

National Association of Regulatory Utility Commissioners , Public Depreciation Practices , O 996 ). 

6 Drs · F . K . Wolf and W . C . Fitch , Depreciation Systems , Iowa State Press ( 1994 ). 
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1 calculation spreadsheet, an asset with a net book value of $2,001.71 is shown. This 

2 asset has a total life of 50 years and is 28.5 years old. Ms. Graham's calculation divides 

3 the $ 2 , 001 . 71 net book value by the total life of 50 years ( my proposed life ) to calculate 

4 $40.03 in annual depreciation expense. The correct calculation is to divide the 

5 $2,001.71 by the remaining life of 21.5 years (a 50 year total life minus the age of 28.5 

6 produced the 21.5 year remaining life). Her incorrect formula is consistently applied 

7 for all rows of her spreadsheet. To adopt her remaining life recommendation as 

8 computed in Attachment HG-3 would materially misstate Monarch's depreciation 

9 accrual. 

10 Q. WOULD YOU DISCUSS THE ISSUE IN MS. GRAHAM'S CALCULATIONS 

11 WITH OLD ASSETS? 

12 A. Yes. Staff's calculations fail to fully accrue assets whose age is greater than the current 

13 life. In other words, if an asset is older than its projected life, it should be fully accrued 

14 with zero net book value. Because Monarch stops depreciation in those instances and 

15 Ms. Graham's depreciation reserve calculation relied upon the current annual 

16 depreciation expense (which in these cases is zero) multiplied by the age of the asset, 

17 her calculation does not reflect depreciation reserve for those assets. For example, on 

18 line 35 of Attachment HG-3, there is an asset with a gross book value of $5,919 that is 

19 46.5 years old (older than the projected life). Attachment HG-3 reflects zero 

20 depreciation reserve for this asset when it should be fully depreciated. Overall, in 

21 Attachment HG-3, Ms. Graham shows only approximately $5,300 in accumulated 

22 depreciation for more than $11.8 million in old plant assets. This further invalidates 

23 her calculations. Details of those assets are shown in Attachment DAW-4R. 
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1 Q. HOW DOES STAFF COMPUTE ACCUMULATED DEPRECIATION FOR 

2 MONARCH? 

3 A. As mentioned above, in Attachment HG-3, Ms. Graham determines a theoretical 

4 accumulated depreciation reserve as follows: 

5 Accumulated Depreciation = Age of Asset x Current Depreciation Expense 

6 Contrary to the guidance given by learned treatises and the methodology used in 

7 multiple depreciation studies presented before the Commission, Ms. Graham does not 

8 true-up her theoretical depreciation reserve to reflect the actual per book accumulated 

9 depreciation on Monarch's books. In fact, the accumulated depreciation amounts vary 

10 considerably between Monarch's book numbers and Commission Staffs computation 

11 shown in Table 1 below. This creates an additional error in her calculations. 

12 Table 1-Comparison of Monarch Per Book and Commission Staff Reserve 

Company Per Book 
Asset Type Depreciation7 Reserve Staff Reserve 

Water 58,161,014 49,353,400.84 

8 

Sewer 7,856,448 7,862,528.72 

Shared 3,342,252 2,242,693.39 

Total 69,359,714 59,458,662.95 

13 Q. HAVE YOU CORRECTED THE ERRORS AND RECALCULATED STAFF'S 

14 REMAINING LIFE DEPRECIATION EXPENSE COMPUTATIONS? 

7 See Schedule Ila-3 
8 Graham Direct at 11:3-4. 
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A. Yes. After computing the theoretical reserve for each asset, I prorated accumulated 

depreciation to match the amounts shown in Schedule II-B-3. I then computed the 

remaining life accrual for each asset after correcting the flaws in Staffs formulas. 

Details of the corrections of Staff computations is shown in Attachment DAW-5R. 

Below is a summary of the corrected calculations: 

MONARCH UTILITIES 
SUMMARY OF CURRENT AND RECALCULATED REMAINING LIFE DEPRECIATION 

EXPENSE 
AT DECEMBER 31, 2019 

Expense at 
Remaining 

Expense at Life 
Plant at Current Proposed 

Asset Group 12/31/2019 ($) Rates ($) Lives ($) Difference ($) 
Total Water 149,873,936 3,958,068 3,251,821 (706,247) 
Total Sewer 23,083,792 613,240 532,308 (80,932) 
Total Shared 7,963,825 731,891 548,759 (183,131) 

Total Monarch 180,921,553 5,303,199 4,332,889 (970,310) 

Q. PLEASE SUMMARIZE THE VARIOUS RECOMMENDATIONS FOR 

MONARCH'S DEPRECIATION ACCRUAL AMOUNTS. 

A. The table below shows the various depreciation expense options. 

MONARCH DEPRECIATION EXPENSE PROPOSALS 
Expense at Staff Staff Next Case 

Current Company Recommended Recommended 
9 

Plant Rates Proposed Current Remaining Life 

Water 149,873,936 3,958,068 3,491,209 3,958,068 3,958,068 
Sewer 23,083,792 613,240 546,177 613,240 613,240 
Shared 7,963,825 731,891 576,770 731,891 731,891 

9 Corrected Company proposed in response to Staff RFI No. 7-4 as provided in Attachment DAW-6R. 
Proposed expense is based on a whole life rate using proposed lives. 
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Total Monarch 180,921,553 5,303,199 4,614,155 5,303,199 4,332,889 

1 Based on the prior ruling from the Commission and the accounting process used by 

2 Monarch, Monarch's proposed depreciation is the most logical approach and is based 

3 on sound depreciation methodology. I recommend the Commission adopt my proposed 

4 rates and lives for Monarch. 

5 IV. SUMMARY AND CONCLUSION 

6 Q. DO YOU HAVE ANY CONCLUDING REMARKS? 

7 A. Yes. The depreciation study and analysis performed under my supervision fully 

8 support setting depreciation rates for Monarch at the level I have indicated in my direct 

9 testimony. Monarch should continue to periodically review the lives assigned to its 

10 various property types. In this way, all customers are charged for their appropriate 

11 share of the capital expended for their benefit. The depreciation study of Monarch's 

12 depreciable property as of December 31,2019 describes the analysis performed and the 

13 resulting lives that are now appropriate for its respective property. Monarch's 

14 depreciable lives should be set at my recommended amounts to recover Monarch's total 

15 investment in property over the estimated remaining life of the assets. 

16 Q. DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY? 

17 A. Yes. 
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SOAH DOCKET NO. 473-20-4709.WS 
PUC DOCKET NO. 50944 

MONARCH'S RESPONSE TO 
COMMISSION STAFF'S SEVENTH RFI 

For Question Nos. Staff 7-3 and 7-5, please refer to Dane Watson's Depreciation Rate Study at 
Attachment DAW-2, page 11 of 349. 

Staff 7-5 Please admit that, for an asset that has already been depreciated at the original 
service life, using the original cost instead of the net plant balance of an asset at 
the time the service life is changed may result in over-recovery of the annual 
depreciation expense (annual accrual) and return. 

RESPONSE: Deny. Under the item-based depreciation system used by Monarch, the net book 
value is computed for each period and depreciation stops when an asset is fully 
depreciated even if the asset is still in service. Note Appendix B of Exhibit 
DAW-2 contains assets that are shown with no depreciation accrual amount that 
are still in service. 

Prepared by: Dane A. Watson, Alliance Consulting Group 
Sponsored by: Dane A. Watson, Alliance Consulting Group 

317624\8135716 7 



Attachment DAW-2R 
Page 1 of 6 

Public Utility 

Depreciation Practices 

August 1996 

"2 A a 

18*9 

Compiled and Edited by 

Staff Subcommittee on Depreciation of 

The Finance and Technology Committee 

ofthe 

National Association o f Regulatory Utility Commissioners 

Published by 

National Association of Regulatory Utility Commissioners 
1101 Vermont Avenue, N.W., Suite 200 

Washington, DC 20005 
Telephone (202) 898-2200 
Facsimile (202) 898-2213 

13 



Attachment DAW-2R 
Page 2 of 6 

COMPUTING DEPRECIATION 61 

In utility rate making, the sinking fund (compound interest) method can be applied with 
either a depreciated or undepreciatedrate base. The depreciation expense used with the depreciated 
rate base is the total accrual of the annuity plus interest. This is sometimes termed the modified 
sinking fund method. The depreciation expense to be used with the undepreciated rate base is 
the annuity only. The two results will give the same total cost of service if the interest rate and 
the rate of return are the same. If an interest rate less than the rate of return is used, only the 
modified sinking fund method avoids an overallowance for return. 

Equalizing return and depreciation under the sinking fund method ignores the many other 
utility costs which are seldom equal from year to year. Compared to the straight-line method, 
the sinking fund method produces lower early accruals and higher accruals in the later years. 
This difference increases with an increase in interest rate. Conversely, sinking fund advocates 
say that the straight-line method is a sinking fund solution with an interest rate of zero. The heavy 
accruals due to greater interest toward the end of a property's life can produce wide differences 
between the accumulated accruals and the cost being recovered if retirements occur only a year 
or two from the estimated time. In other words, the sinking fund method requires closer accuracy 
in service life and net salvage estimates. 

The sinking fund and related interest methods were widely adopted at the time retirement 
and replacement accounting were being discontinued. At that time, they caused substantial increases 
in depreciation expenses for many companies. The sinking fund method is rarely used today due 
to the advance of tax depreciation, first on a straight-line basis and now with more "liberalized" 
methods; problems of annuity mathematics; and difficulties of proper acqruals near the end of 
a property's life. 

Summary 

The straight-line method is almost universally used in the utility rate making process. 
The particular procedure used will vary depending upon the regulatory jurisdiction involved. 

The accelerated methods identified above are not generally used for regulatory purposes. 
The Internal Revenue Service has permitted their use, and modifications of them, in computing 
tax depreciation, along with other specialized depreciationprocedures fortaxes. Interest methods, 
such as the sinking fund method, are no longer in general use. 

Category Grouping Procedures 

The group plan of depreciation accounting is particularly adaptable to utility property but 
raises many questions concerning the makeup of the group or category selected for analysis. 
Rather than one single group containing all utility plant, each group should contain homogeneous 
units of plant that are generally alike in character, used in the same manner throughout the plant, 
and operated under the same general conditions. However, even within the framework of this 
definition, it must be realized that there will be differences in the lives of the individual units. 

Consider the case ofpoles. Some poles will be retired because ofstorms orothercasualties, 
some because of public convenience or decay, some because of the substitution of underground 
for aerial facilities, and many more for a combination of the several causes of retirement. There 

14 
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will be a wide dispersion of retirements by age. What then is the proper grouping for a study 
of poles? Should it be all of the poles owned by the company analyzed en masse? This has not 
always proven satisfactory because there was a time when it was evident that the life characteristics 
of untreated poles differed materially from those of treated poles. Accordingly, during the time 
when untreated poles were substantial in number, it was appropriate to study poles in two separate 
categories: untreated and treated. 

Regardless of which depreciation method is used, several alternatives are available for 
grouping individual plant units within a depreciation category. The most commonly used grouping 
procedures are as follows: 

1. The Single Unit. Under this procedure each unit of property is depreciated 
sepgratgly.I Because the procerllire rpqilirpq qpp:trntp rprnrri-keeping* for=-
each unit, it is not practical for most types ofproperty. Thus, it is not widely 
used by utilities. 

2. The Broad Group. Under this procedure all units ofplant within a particular 
depreciation category, usually a plant account or subaccount, are considered 
to be one group. The Broad Group is widely used and produces reasonably 
stable depreciation rates from year to year because of its averaging effects. 
It is a procedure that requires at least accounting records of annual additions 
and balances. Retirements by vintage are desirable. 

3. The Vintage Group. Under this procedure each vintage or placement year 
within the depreciation category is considered to be a separate group. This 
combines, into one group, all of the poles placed in a single calendar year, 
or vintage. Even within each vintage group there will be dispersions of 
retirements by age, due to the many causes of retirements mentioned above. 
This requires that each vintage group be aImlyzed separately to determine 
its average life; aI1 vintages are composited to produce the average service 
life for the plant class. Then the depreciation rate may be based on this 
estimated average service life of the units making up the group. 

4. The Equal Life Group (ELG). Under this procedure the plant units are 
grouped according to their service lives, with the units from each vintage 
expected to experience the same service life being included in the same life 
group. This procedure permits accruing the full cost of the shorter-lived 
units to the depreciation reserve while they are in service. Thus the longer-lived 
units bear only their own costs. This is accomplished by dividing each vintage 
group (plant placed in a single year) into smaller groups, each of which 
is limited to units that are expected to have the same life. This distribution 
is based on life tables developed from the recorded experience, with respect 
to the mortality of utility plant. While it is not possible to iden~fy the individual 
units of plant that will have a given life, it is possible to estimate statistically 
the number of units or dollars of plant in each equal life group, provided 
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mortality data were accumulated. The prediction of future retirement patterns 
is also necessary in application of the vintage group procedure. However, 
ELG is much more sensitive to these predictions. ELG may be expected 
to produce greater fluctuations in depreciation expense from year to year 
than the broad group procedure. 

The Broad Group procedure does not require that an assumption be made concerning the 
shape of the appropriate survivor curve (see Chapter VI) in the grouping process. However, 
Vintage Group, as generally applied, and ELG require such a determination. ELG depends upon 
the survivor curve forecast to determine the subgroups. With the FCC's agreement, the ELG 
procedure has been widely adopted by telephone companies subject to FCC jurisdiction. Some 
of the state commissions, however, have disallowed its use for intrastate rate making on both 
practical and technical grounds. The Vintage Group and Equal Life Group procedures are discussed 
in more detail in Chapter XII. 

Application Techniques 

There are two techniques commonly used to determine the depreciation rate to be applied 
to a utility's plant depreciation categories: Whole Life and Remaining Life. 

Whole Life 

The Whole Life technique bases the depreciation rate on the estimated average service 
life of the plant category. Whole life depreciation results in the allocation of a gross plant base 
over the total life of the investment. However, to the extent that the estimated average service 
life assigned turns out to be incorrect, (and precision in these estimates cannot reasonably be expected), 
the Whole Life technique will result in a depreciation reserve imbalance. For example, such over-a=ual 
or under-accrual may remain in the reserve indefinitely unless offset by later overages orunderages 
in the opposite direction. However, whena depreciation reserve excess or deficiency is reasonably 
certain, the Whole Life technique may be modified to include an adjustment to the accrual rate 
designed to eliminate the reserve imbalance in the future. For example, a special amortization 
of the difference may be allowed. 

Remaining Life 

The Remaining Life technique seeks to recover the undepreciated original cost less future 
net salvage over its remaining life. With this technique, the gross plant less book depreciation 
reserve is used as the depreciable cost and the remaining life or future life expectancy is used 
in the denominator. The formula is: 

16 
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D = B - U - CI ( 11 ) 
E 

where D is the depreciation expense or annual accrual 
where B is the book cost of the Gross Plant 
where U is the book depreciation reserve at start of the year 
where C'is the Estimated Future Net Salvage in dollars 
where E is the Estimated Average Remaining Life 

The following formula is used to arrive at the depreciation rate in percent: 

D depreciation rate d=wx 100 (12) 

This rate may also be derived by dealing entirely in percentages as follows: 

100- U - C' (13) 
depreciation rate d-

E 

----
-
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U where, in percent reserve, u=W><100 (14) 

C' where, in percent future net salvage, c' = - (15) 
B 

A review of the depreciation reserve is appropriate at the commencement of use of the 
remaining life technique to ensure consistency with prior accounting and regulatory policies. 
The desirability of using the remaining life technique is that any necessary adjustments of depreciation 
reserves, because of changes to the estimates of life on net salvage, are accrued automatically 
over the remaining life ofthe property. Once commenced, adjustments tothe depreciation reserve, 
outside of those inherent in the remaining life rate would require regulatory approval. 

The Depreciation Model 

The foregoing sections of this chapter discussed several depreciation Methods (e.g., Unit 
ofProduction, Straight-Line, Declining Balance), Procedures (e.g., Broad Group, Vintage Group, 
Equal Life Group) and Techniques (Whole Life and Remaining Life). A complete "depreciation 
model" iscomposed of a Method, a Procedure and a Technique, e.g., Straight-Line, Vintage 
Group, and the Remaining Life techniques. Subsequent chapters will also utilize this terminology. 

18 
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82 DEPRECIATION SYSTEMS 

equal to the area under the survivor curve and may be written (area under 
the survivor curve)/AL = original cost, or by rearranging this equation, 
AL = (the area under the survivor curve)/(original cost). The average life 
has been shown to equal the area under the survivor curve divided by the 
original cost (true whether the survivor curve is measured in dollars or 
units), so the original equality is true. We can conclude that this system will 
fully recover the initial investment regardless of the shape of the survivor 
curve. 

This equation also shows that if the AL used in the accrual rate is not 
equal to the actual average life, the sum of the accruals will not equal the 
original cost. Suppose that the actual life was 8 years, but a life of 6 years 
was forecast and used in the depreciation rate. The total accruals would 
equal 8/6 or ]33% of the original cost, and the accumulated provision for 
depreciation would show an overaccrual equal to 133% - 100% or 33% of 
the original cost at the time of the final retirement. Similarly, a forecast of a 
life of 10 years would result in total accruals of 8/10 or 80% of the original 
cost. At the time of the final retirement the accumulated provision for 
depreciation would show an underaccrual equal to 100% - 80% or 20% of 
the original cost. 

Consider a property group having the survivor curve shown in Figure 
5.1. This curve could result from the grouping of two units, one with a cost 
of $4000 and a 4-year life and the second with a cost of $6000 and an 8-year 
life. The average life (AL) is the area under the survivor curve divided by 
the original cost or the AL = [(4000 x 4) + (6000 x 8)]/10000 or 6.4 
years. The straight line, average life annual acer·ual rate is 1/6.4 or 
15.625%. 

$10000 

$6000 

$0 
0 4 8 

Age - years 

Figure 5.1. A survivor curve with an average life of 6.4 years. 

NOTE: lb simplify calculations in this section, age intervals will be 
0-1,1-2,2-3, etc., installations will be assumed to occur at the 
start of the age interval, and retirements will be assumed to occur 
at the end of the age interval. The average plant in service during 
the age interval will then equal the balance at the start Of the 
interval, so that applying the annual accrual rate to the plant in 
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service at the start of the interval is equivalent to applying it to the 
average balance. In ali tables in this section, the balance, accumu-
lated provision for depreciation, and calculated accumulated de-
preciation are calculated at the beginning of the year. Note that the 
accumulated provision for depreciation is zero at the beginning of 
the initial year. Examples using the half-year convention will be 
shown letter. 

Thble 5.5 (see end of chapter) shows the annual accruals and accumu-
lated provision for depreciation that result from the SL-AL system. 
Column (b) shows beginning of year balances of $10,000 for the four years 
1974 to 1977, and balances of $6000 for the next four years, 1978 to 1981. 
This follows the survivor curve shown in Figure 5.1. Column (c) shows a 
$4000 retirement at the end of 1977 and a $6000 retirement at the end of 
1981. The annual accrual, column (e), is the product of the rate, column 
(d), and the plant balance at the start of the year, column (b). As described 
in the preceding note, retirements are assumed to take place at the end of 
the year, so that the plant balance at the start of the year is also the average 
balance during the year. The accumulated provision for depreciation, 
column (f), is zero at the start of the first year and is then increased by the 
annual accruats and reduced by the annual retirements. At the time of the 
final retirement, the accumulated provision for depreciation is zero, show-
ing that the sum of the annual accruals and the annual retirements equals 
zero and that the property is fully depreciated. 

Suppose that at the time of the initial installation of the property, the 
estimate of the average life was 7.4 years. If the rate 1/7.4 is used through-
out the life of the property but the actual life is 6.4 years, then only (6.4/ 
7.4)($10000) or $8649 will be depreciated and $10000 - $8649 or $1351 of 
invested capital will not be recovered. This is verified by the calculations 
shown in Table 5.6 (see end of chapter). 

An Adjustment Problem-AL Procedure 

Now suppose that in January 1977, because of events and activities 
occurring since 1974, the original forecast of 7.4 years average life is revised 
to 6.4 years. 'Ihble 5.7 (see end of chapter) shows the accumulated provision 
for depreciation at the start of 1977 is $4054. Unless some corrective action 
is taken, the annual accruals will not equal the $10,000 original cost, and at 
the time of the final retirement a total of $1351 will remain unrecovered. 
The SL-AL system of calculating the annual accruals must be augmented to 
include a method of adjustment to define a depreciation system that will 
adapt to the almost certain circumstance that forecasts are revised from 
time to time. 

When there is a revision of the original forecast of service life, it 
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84 DEPRECIATION SYSTEMS 

becomes necessary to consider a method of augmenting the SLAL system 
of calculating annual accruals. Either of two methods of adjustment, the 
amortization method (AM) or the remaining life method (RL), can be 
added to the system of calculating annual accruals to construct a deprecia-
tion system with a closed feedback loop. 

Amortization Method of Adjustment ( SL - AL - AM ) 
Use of the amortization method of adjustment does not result in the 

prescription of an adjustment, but places the responsibility of recommend-
ing the magnitude and timing of the adjustment in the hands of the depreci-
ation professional. Control focuses on the calculated accumulated depreci-
ation (CAD). The CAD is normally a reasonable and valid estimate of an 
adequate level of the accumulated provision for depreciation. The deprecia-
tion professional will examine the variation between the CAD and the accu-
mulated provision for depreciation to determine if adjustments to the an-
nual accrual are necessary. 

DEVELOPMENT OF THE CALCULATED ACCUMULATED DEPRECIA-
TION. TWo approaches can be used to develop the calculated accumulated 
depreciation. One, a retrospective approach, is to reconstruct the past ac-
cruals and retirements to determine what the accumulated provision for 
depreciation would have been given the current estimate of the life charac-
teristics. The other, a prospective approach, is to estimate the sum of the 
future additions to and subtractions from the accumulated provision for 
depreciation. The sum of these additions and subtractions also is an esti-
mate of the accumulated provision for depreciation that would be desirable 
to have on the books. 

The retrospective approach appears to be straightforward. In fact, 
Table 5.5 shows that if property had the service life characteristics shown in 
Figure 5.1, the accumulated provision for depreciation at the start of the 
fourth year would be $4688. Comparison of this figure to the accumulated 
provision for depreciation of $4054 shown in lable 5.7 shows that an ad-
justment of $634 is necessary. In practice, however, the retrospective ap-
proach has a major shortcoming. The history of the account may go back 
many years and include accounting transactions, such as transfers, sales, 
acquisitions, and adjustments, which have been recorded in the accumu-
lated provision for depreciation account. Use of the retrospective approach 
requires complete knowledge of these transactions as they must be consid-
ered for inclusion in the construction of the CAD. Because of the difficul-
ties likely to be encountered in reconstructing the accumulated provision 
for depreciation, the retrospective approach is usually discarded in favor of 
the prospective approach. 

The prospective approach to the CAD is based on estimates of the 
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future accruals and retirements. Estimates of future accruals and retire-
ments can be made if the survivor characteristics of the property have been 
estimated. The following relationship states that the calculated accumu-
lated depreciation plus all future accruals, less all future retirements, equals 
zero. If this relationship holds, the cost of the property will be fully allo-
cated at the time of the final retirement. 

CAD(i) + future accruals - future retirements = 0 

or 

CAD(i) = future retirements - future accruals 

The future retirements equal the current balance of the plant in service, 
because all property currently in service must eventually be retired. The 
future accruals is the sum of the annual future accruals when the SL-AL 
system of calculating the annual accruals is used. Thus, CAD(i) = current 
balance - E (average balance during year j)(1/AL) = current balance -
(1/AL)E (average balance during year j) summed for j from year i to year 
of final retirement, where CAD(i) = calculated accumulated depreciation 
at the start of year i. 

The average balance during each year is determined by the survivor 
curve used to describe the life characteristics of the vintage. The sum of the 
average balances during the year, starting with the current year and contin-
uing through all years until the year of the final retirement, is equal to the 
area under the survivor curve and to the right of the current age. This area 
represents the remaining service and is measured, in this case, in dollar-
years. The remaining service divided by the plant in service is defined as the 
average remaining life (also called the expectancy). Dividing both sides of 
the equation above by the current balance yields the following definition 
and equation for the calculated accumulated depreciation ratio, which will 
be abbreviated as CADRf 

CAD(i)/current balance = current balance/current balance - (area 
under the survivor curve/current balance)/AL 

CAD(i)/current balance = CADR(i) =1- RL(i)/AL, where CA-
DR(i) = calculated accumulated depreciation ratio at age i and RL(i) = 
remaining life at age i 

'Ihbles of the Iowa survivor curves contain values of the calculated accumu-
lated depreciation ratios. 

'Ikble 5.8 (see end of chapter) shows the calculation of the RL, the 
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86 DEPRECIATION SYSTEMS 

CADR, and the CAD for the survivor curve shown in Figure 5.1. The 
64,000 dollar-years of remaining service at age zero, column (d), is equal to 
the sum of the annual balances shown in column (c) and also equal to the 
area under the survivor curve. (Remember that the width of each interval is 
one year, so that the balance at the start of the year multiplied by the width 
of the interval, one year, is the area under the survivor curve attributable to 
that year.) The amount in column (d) represents the remaining service con-
tained in the existing plant. Each year the amount in column (d) is reduced 
by the average plant balance during that year times the one-year period 
(i.e·, the service provided during the year) to calculate the service, mea-
sured in dollar-years, remaining at the beginning of the next year. The 
remaining life, column (e), is the remaining service divided by the balance 
or column (d)/column (c). The CADR, column (f), is 1 - remaining life/ 
average life. The CAD, column (g), equals the CADR multiplied by the 
plant in service. This calculation shows that the CADR is sensitive to both 
the average life and the shape of the survivor curve. 

AN AMORTIZATION SOLUTION TO THE AL ADIUSTMENT PROB-
LEM. Now return to the problem raised in the scenario shown in 'Bible 
5.7. 'Ihble 5.8 shows that if the estimate of a 6.4-year average life is accu-
rate, the current value of the accumulated provision for depreciation would 
be $4688 rather than the recorded $4054, and this results in an apparent 
deficit of $634. If the depreciation professional believes this variation is 
significant, then an adjustment to the accumulated provision for d¢precia-
tion should be made. 

The adjustment to the accumulated provision for depreciation can be 
made in several ways, ranging from a lump sum adjustment of $634 to 
amortizing the $634 over a period less than the remaining life, equal the 
remaining life, or longer than the remaining life. For example, suppose it is 
decided to amortize the $634 over two years; then the accumulated provi-
sion for depreciation would be credited an additional $317 in 1978 and 
1979. In addition, the annual rate would be changed to 1/6.4 to reflect the 
revised forecast. Bible 5.9 (see end of chapter) shows that these adjust-
ments will result in a recovery of the $10,000 initial investment as reflected 
by the final zero balance of the accumulated provision for depreciation. 

The CAD is not a precise measurement. It is based on a model that 
only approximates the complex chain of events that occur in an actual 
property group and depends upon forecasts of future life and salvage. 
Thus, it serves as a guide to, not a prescription for, adjustments to the 
accumulated provision for depreciation. 

Remaining Life Method of Adjustment (SL.AbRL) 
In 1953 the California Public Utilities Commission issued Determina - 
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tion of Straight . line Remaining Life Depreciation Accruals , also called 

Standard Practice U - 4 . This document , which was revised in 1961 , presents 

the steps required in determining the annual accrual when using the straight 

line method o f allocation, the average life procedure, and the remaining life 

method of adjustment. 
Though the term remaining Ide is often thought of as a basis for 

calculating the annual accrual, it is more appropriately considered a 

method of adjustment used with a system of calculating annual accruals. 

As discussed in the preceding paragraphs, a revision of the forecast of 

average life may lead to an adjustment to the accumulated provision for 

depreciation. When the remaining life method of adjustment is used, the 

variation between the CAD and the accumulated provision for depreciation 

is amortized over the remaining life of the plant in service. This adjustment 

is automatic in the sense that it is built into the remaining life calculations. 

'Ihble 5.5 shows the calculation of annual accruals using the SL·AL 

system applied to property described by the survivor curve of Figure 5.1. 

Remember that the annual accrual is the average balance during the year 

times the straight line rate 1/AL. Use of the remaining life method of 

adjustment requires different calculations even though the same annual 

accruals will result, Before calculating the accruals, the remaining life rates 

for the survivor curve used to estimate the life characteristics must be deter-

mined, and these calculations are shown in 'Ikble 5.10 (see end of chapter). 

The remaining life calculations can be viewed in two ways. One is that 

the rate 1 /RL is applied to the future accrual, which is the current plant in 

service less the accumulated provision for depreciation. The future accrual 

(i.e., the amount remaining to be accrued) is allocated over the remaining 

life of the vintage group using the straight line method. The procedure used 

to apply the straight line method assumes each unit in service has a remain-

ing life equal to the average remaining life. Thus the AL procedure is used. 

'Ihble 5.11 (see end of chapter) shows the remaining life calculations using 

the survivor curve in Figure 5.1. Column (d), the future accruals, is the 

balance less the accumulated provision for depreciation, column (b) -

column (g). The remaining life rates, taken from Tlible 5.10, are shown in 

column (e). The annual accruals, the product of columns (d) and column 

(e), are in column (f). Note that the annual accruals resulting from the 

remaining life calculations are identical with those obtained by applying the 

rate 1/AL to the average plant in service and shown in Table 5.5. 

A second way of viewing the remaining life calculation is to consider 

the annual accrual as the SLrAL accrual plus an adjustment to reduce the 

variation between the CAD and the accumulated provision for deprecia-

tion. The following calculations show that the amortization method, SL-

AI,AM, and the remaining life method, SL-AbRL, yield identical annual 

accruals when the variation between the CAD and the accumulated provi-
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88 DEPRECIATION SYSTEMS 

sion for depreciation is either (a) zero or (b) amortized over the remaining life. ' 

Let:4 B = plant balance 
AL = average life 
RL = remaining life 
APD = the accumulated provision for depreciation APDR = the ratio APD/B 
CAD = the calculated accumulated depreciation CADR = the ratio CAD/B 
AARL = the annual accrual using the RL method of adjustment AAAM = the annual accrual using the AM method of adjustment 

The annual accrual will be calculated for both methods of adjustment, and the two annual accruals will then be compared. First, the annual accrual using the remaining life method of adjustment (the AARL) is the total amount remaining to be depreciated (i.e., the future accrual) divided by the remaining life or AARL = (B - API))/RL = B[(1 - APDR)/RL]. Next, the annual accrual using the amortization method of adjustment (the AAAM) will be written as the sum of the straight line, average life accrual plus the annual adjustment of the variation between the CAD and the accumulated provision for depreciation. The following calculations as-sume the variation is amortized over the remaining life and make use of the fact that the CADR =1- RL/AL. 

AAAM = annual accrual + adjustment 
= annual accrual + variation/remaining life 
= B/AL + (CAD - APD)/RL 
= B/AL + [B(CADR) - B(APDR)]/RL 
= B[l/AL + CADR/RL - APDR/RL] 
= B[1/AL + (1 - RL/AL)/RL - API)R/RL] = B[1/AL + 1/RL - 1/AL - APDR/RL] AAAM = B[(1 - APDR)/RL] 

but this is the same as the annual accrual using the RL method of adjust-ment so AARL = B[(1 - APDR)/RL] = AAAM. If the variation is zero, then the accumulated provision for deprecia-tion (APDR) equals the CAD. Because the CAD equals 1 - RL/AL, the annual accruals using the remaining li fe method of adjustment can be writ-ten 

AARL = B[(1 - APDR)/RL] 
= B[(1 - CADR)/RLJ 
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= B[(1 -1+ RL/AL)/RL] 
= B[1/AL] 
= AAAM 

Thus, when the variation is zero, the remaining life accrual can be ex· 
pressed as the balance divided by the AL. 

EFFECTS OF USING AN IMPROPER REMAINING LIFE. Calculation of the 
remaining life requires knowledge of the survivor curve; survivor curves 
with the same average life but different shapes will have different remaining 
lives. This raises the question of the result of applying the remaining life 
method of adjustment when the average life is correct but the shape of the 
survivor curve used to calculate the remaining lives differs from the actual 
retirement pattern. To examine this question, suppose the survivor curve 
shown in Table 5.12 (see end of chapter) is used to estimate the life charac-
teristics of the property to be depreciated. Though the average life of this 
curve is 6.4 years, the same as the survivor curve shown in Figure 5.1, its 
retirement pattern is significantly different from the pattern shown in Fig-
ure 5.1. 

Note that, as shown during 1981 in Table 5.12, calculation of the 
remaining life can be puzzling. Confusion arises because the final retire-
ment takes place not at the end of the year, but 1/3 of the way through the 
year. At the start of the year, the remaining life is 2000/6000 or 1/3 year. 
However, a remaining life of 1 is needed to obtain a final rate of 100%.An 
explanation is the choice of one-year intervals to calculate accruals. Sup-
pose that accruals were calculated every 1/3 year, so that a unit of time is 
1/3 year rather than 1 year. The average life would then be 6.4 x 3 or 19.2 
units (i.e., 19.2 one/third years). These calculations would show the sum of 
the three 1/3-year accruals equal the annual accruals shown in Bible 5.12. 
However, at the start of 1981, the remaining life is 1 unit, and the corre-
sponding rate is 100%. 

'Ihble 5.13 (see end of chapter) shows the result of applying the accrual 
rates from Table 5.12 to property whose survivor curve is described in 
Figure 5.1. That is, we will use the correct average life but the incorrect 
remaining lives. Though the total accruals equal the $10,000 original cost, 
the annual accruals are not identical with those of lhble ill. In this exam-
ple, the maximum life of the survivor curve used to calculate the remaining 
life rates (7.33 years) is less than the maximum life of the property (8 years), 
so the final, 1000/o accrual rate of Table 5.12 assures the accruals will total 
$10,000. 

Now suppose that the survivor curve used to describe the life charac-
teristics of the property being depreciated still has an average life of 6.4 
years but the maximum life is greater than 8 years, as shown in Thble 5.14 
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(see end of chapter). When the accrual rates shown in 'Ihble 5.14 are applied 
to property whose life characteristics are shown in Figure 5.1, an under-
accrual of $1875 results, because the final retirement was forecast to occur 
in 1983 but actually occurred in 1981. This emphasizes the fact that when 
using the remaining life method of adjustment, estimates of the shape of 
the survivor curve may need to be revised, even though estimates of the 
average life are unchanged. See Table 5.15 at the end of this chapter. 

How does the remaining life adjustment behave when life estimates are 
revised? Again, the scenario shown in 'Ihble 5.7 can be used to observe the 
results of applying the remaining life method of adjustment. Let the initial 
forecast of service life be the survivor curve shown in 'Ihble 5.16 (see end of 
chapter); it has an average life of 7.4 years, the same life used to generate 
the accrual rate shown in Table 5.6. 

The remaining life rates of Ihble 5.16 are used to calculate annual 
accruals and the accumulated provision for depreciation shown in Table 
5.17 (see end of chapter). Because the actual average life is 6.4 years but the 
forecast life is 7.4 years, the total accruals are $1351 less than the required 
$10,000. 

A REMAINING LIFE SOLUTION TO THE AL ADJUSTMENT PROB-
LEM. 'Bible 5.7 presented a scenario where accrual rates based on a fore-
cast life of 7.4 years were used for the years 1974,1975, and 1976. Then in 
January 1977, the forecast was revised to an average life of 6.4 years. From 
our discussion of the amortization method of adjustment, we know that in 
1977 the accumulated provision for depreciation is $634 less than it would 
be had the revised forecast been used during 1974, 1975, and 1976. Unless 
some adjustment is made, that difference will grow to $1351. 

The remaining life method of adjustment shown in Ihble 5.18 (see end 
of chapter) will amortize the $634 in the following manner. At the start of 
1977 the remaining life is 3.4 years, so the adjustment during that year is 
$634/3.4 or $186. This amount is the difference between the $1749 accrual 
shown in 1hble 5.18 and the $1563 accrual (i.e., the average life accrual 
$10000/6.4) shown in Table 5.5. It reduces the adjustment to $643 - $186 
or $448 at the start of 1978. Then the remaining life is 4 years, so the 
adjustment during 1978 is $448/4 or $112, which is again the difference 
between the accruals for 1978 as shown in 'Ihbles 5.17 and 5.5. In this 
manner the adjustments for 1979, 1980, and 1981 can be shown to be $112, 
$112, and $112. Thus, the $1634 variation is amortized over the remaining 
life. The adjustments are "automatic"; that is, they result automatically 
when the remaining life calculations are used to determine the annual ac-
cruals. 
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Summary 

When comparing the amortization and remaining life methods of ad-

justment, remember that the magnitude and timing of the annual accruals 
depend upon the method of allocation and the procedure for applying the 
method of allocation. The difference between the two methods of adjust-
ment only becomes apparent when the forecast is revised. The remaining 
life method amortizes the variation between the CAD and the accumulated 

provision for depreciation over the remaining life and the adjustment is 
included in the annual accrual. The amortization method allows the varia-
tion to be amortized over any period, but requires that the annual amount 
to be amortized be calculated separately and then added to the calculated 
accrual. If the depreciation professional chooses to amortize the variation 
over the remaining life, the two methods result in equal annual accruals. 

Neither method of adjustment will properly recover the depreciable 
base unless accurate forecasts are made. It could be argued that the remain-

ing life method requires only an estimate of the remaining life, while the 
amortization method requires an estimate of the average life. Remember 
that at age zero the remaining life is also the average life, and that at any 
time, the average life can be partitioned into the realized life and the re-
maining life. The realized life can be obtained from historical records while 

the remaining life must be forecast. From that point of view, there is no 
difference between the difficulty of forecasting the remaining life and the 
average life, because the average life depends on the realized life (which is 
known) and the remaining life (which must be forecast). 

Both methods of adjustment require a forecast of the survivor curve 

describing the property. The amortization method requires only the average 

life when calculating the annual accruals, but requires the shape of the 
survivor curve to calculate the CAD. The remaining lifu method requires 

the average life and the shape of the curve to calculate the remaining life 
and the annual accruals. 

The Equal Life Group Procedure Applied to a Vintage Group 

The next system of calculating the annual accrual uses the straight line 

method of allocation and applies the equal life group procedure to a vin-
tage group (SL-ELG). Both the AM and RL methods of adjustment are 

combined with the ELG procedure. 

History of the Equal life Group Procedure 

Allocation using the equal life group procedure was discussed as early 

as March, 1928, during an ICC hearing (Telephone Engineer and Manage-
ment , 1967 , p . 55 ). Robley Winfrey studied it during the 1930 $ and in 1942 
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SOAH DOCKET NO. 473-20-4709.WS 
PUC DOCKET NO. 50944 

MONARCH'S RESPONSE TO 
COMMISSION STAFF'S SEVENTH RFI 

For Question Nos. Staff 7-3 and 7-5, please refer to Dane Watson's Depreciation Rate Study at 
Attachment DAW-2, page 11 of 349. 

Staff 7-4 It is stated that the annual accrual amounts for each asset were computed and 
validated to ensure no item was over-accrued in the annual computation. Please 
explain how over-accrual was prevented in the computation of the new annual 
accrual amount and provide an example of the computation and validation. 

RESPONSE: The calculations specifically set the accrual to zero for any asset that was fully 
accrued at December 31, 2019. In reviewing the validation calculations for 
responding to this question, it was determined that the process did not recognize 
some assets that became overaccrued during 2020. Columns were added to the 
detailed tab of the calculation spreadsheet ( being provided as voluminous 
Attachment Staff 7-4) to explicitly show the validation and correct the accrual as 
necessary. An additional column was added to compare net book value for each 
asset at the end of the accounting period with the plant amount. In the detail tab, 
Column X provides the ending reserve at the end of 2020, by computing Column 
N - Column T. The Net book value at the end of 2020 is computed by adding 
Column M and Column X. Column T was modified to ensure no asset was 
overaccrued. The revision reduces Monarch's requested depreciation expense by 
roughly $33,000. See the blue highlighted cells provided in Column W that show 
values that changed from Monarch's filing. 

Prepared by: Dane A. Watson, Alliance Consulting Group 
Sponsored by: Dane A. Watson, Alliance Consulting Group 
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