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NED W. ALLIS

DEPRECIATION EXPERIENCE

Please state your name.

My name is Ned W. Allis.
What is your educational background?

| have a Bachelor of Science degree in Mathematics from Lafayette College in Easton, PA.
Do you belong to any professional societies?
Yes. | am a member and past President of the Society of Depreciation Professionals
(“Society”) and an associate member of the American Gas Association/Edison Electric
Institute Industry Accounting Committee. 1 also serve on the faculty for training offered
by the Society and am an instructor for the Society’s “Introduction to Depreciation,” “Life
and Net Salvage Analysis,” “Analyzing the Life of Real-World Property,” “Analyzing Net
Salvage in the Real World” and “Depreciation and Ratemaking Issues” courses.
Do you hold any special certification as a depreciation expert?
Yes. The Society of Depreciation Professionals has established national standards for
depreciation professionals. The Society administers an examination to become certified in
this field. | passed the certification exam in September 2011 and was recertified in March
2017.

Please outline your experience in the field of depreciation.

| joined Gannett Fleming in October 2006 as an analyst. My responsibilities included
assembling data required for depreciation studies, conducting statistical analyses of service

life and net salvage data, calculating annual and accrued depreciation, and assisting in
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preparing reports and testimony setting forth and defending the results of the studies. |
also developed and maintained Gannett Fleming’s proprietary depreciation software. In
March 2013, | was promoted to the position of Supervisor of Depreciation Studies. In
March 2017, | was promoted to Project Manager, Depreciation and Technical
Development. In January 2019, | was promoted to my current position of Vice President.
In my current position, | am responsible for conducting depreciation, valuation and original
cost studies, determining service life and salvage estimates, conducting field reviews,
presenting recommended depreciation rates to clients, and supporting such rates before
state and federal regulatory agencies. I am also responsible for Gannett Fleming’s
proprietary depreciation software, training of depreciation staff, and the development of
solutions for technical issues related to depreciation. Since joining Gannett Fleming, | have
worked on more than one hundred depreciation assignments.

Have you previously submitted testimony to the New Hampshire Public Utilities
Commission?

Yes.

Have you submitted testimony to any other state utility commission on the subject of
utility plant depreciation?

Yes. | have submitted testimony on depreciation related topics to the Connecticut Public
Utilities Regulatory Authority, the New York Department of Public Service, the New
Jersey Board of Public Utilities, the Nevada Public Utilities Commission, the Florida
Public Service Commission, the District of Columbia Public Service Commission, the
California Public Utilities Commission, the Rhode Island Public Utilities Commission, the

Massachusetts Department of Public Utilities and the Maryland Public Service
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Commission. | have also testified before the Federal Energy Regulatory Commission
(“FERC”).

Have you had any additional education relating to utility plant depreciation?

Yes. I have completed the following courses conducted by the Society: “Depreciation
Basics,” “Life and Net Salvage Analysis” and “Preparing and Defending a Depreciation
Study.”

Does this conclude your qualification statement?

Yes.
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13-E-0030, 13-G-0031 & 13-S-0032

Year Jurisdiction  Docket No.
2013 NV 13-06004

2013 NY

2013 DC Case No. 1103
2014 NY 14-G-0494
2014 NY 14-E-0493
2014 NY 15-E-0050
2015 FERC ER15-2294-000
2015 NY 16-E-0060
2015 NY 16-G-0061
2016 FL 160021-El
2016 NV 16-06008
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2017 NV 17-06004
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2017 CA A.17-11-009
2017 RI 4770

2017 DC Case No. 1150
2018 CT 18-05-10

2018 NY 18-E-0067
2018 NY 18-G-0068
2018 NJ ER18080925
2018 FERC ER19-13-000
2018 FERC ER19-284-000

Client/Utilit
Sierra Pacific Power Company

Consolidated Edison Company of New York
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Consolidated Edison Company of New York - Electric
Pacific Gas & Electric Company TO17
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Florida Power & Light Company

Sierra Pacific Power Company - Electric

Sierra Pacific Power Company - Gas
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NORTHERN UTILITIES, INC.
NEW HAMPSHIRE DIVISION

HAMPTON, NEW HAMPSHIRE

2020 DEPRECIATION STUDY

CALCULATED ANNUAL DEPRECIATION ACCRUALS
RELATED TO GAS PLANT
AS OF DECEMBER 31, 2020

Prepared by:

A Gannett Fleming

Excellence Delivered As Promised
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Gannett Fleming

Excellence Delivered As Promised

July 22, 2021

Northern Utilities, Inc.
6 Liberty Lane West
Hampton, NH 03842

Attention Mr. Dan Main
Manager of Regulatory Services and Corporate Compliance

Ladies and Gentlemen:

Pursuant to your request, we have conducted a depreciation study related to the
gas plant of the New Hampshire Division of Northern Utilities, Inc. as of December 31,
2020. The attached report presents a description of the methods used in the estimation
of depreciation, the summary of annual depreciation accrual rates, the statistical support
for the life and net salvage estimates and the detailed tabulations of annual depreciation.

Respectfully submitted,

GANNETT FLEMING VALUATION
AND RATE CONSULTANTS, LLC.

T W Ol

NED W. ALLIS, CDP
Vice President

NWA:mle

068731

Gannett Fleming Valuation and Rate Consultants, LLC
207 Senate Avenue « Camp Hill, PA 17011-2316
t:717.763.7211 « f: 717.763.4590

www.gfvrc.com
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NORTHERN UTILITIES, INC.
NEW HAMPSHIRE DIVISION

DEPRECIATION STUDY

EXECUTIVE SUMMARY

Pursuant to Northern Utilities, Inc.’s (“Northern” or “Company”) request, Gannett
Fleming Valuation and Rate Consultants, LLC (“Gannett Fleming”) conducted a
depreciation study related to the gas plant of its New Hampshire Division as of December
31, 2020. The purpose of this study was to determine the annual depreciation accrual
rates and amounts for book and ratemaking purposes.

The depreciation rates are based on the straight line method using the average
service life (*ASL”) procedure and were applied on a remaining life basis. The
calculations were based on attained ages and estimated average service life and
forecasted net salvage characteristics for each depreciable group of assets.

The recommendations in the depreciation study are for changes to service life and
net salvage estimates for various accounts. In the aggregate, the overall impact of the
recommended depreciation rates is an increase in depreciation expense. While
somewhat offset by longer lives for some accounts, the overall increase in depreciation
expense is primarily the result of more negative net salvage estimates for certain
accounts.

In previous studies, the Simulated Plant Record (SPR) method was used for the
historical analysis of service lives. For the current study, aged data was available for the
period 2011 through 2020. In order to analyze data for a longer period of time, unaged

data for the period of 1988 to 2010 was statistically aged and incorporated into the

Northern Utilities, Inc. - NH Division
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actuarial life analysis. Amortization accounting is also recommended for certain general
plant accounts.

Gannett Fleming recommends the calculated annual depreciation accrual rates set
forth herein apply specifically to gas plant in service as of December 31, 2020, as
summarized in Table 1 of the study. Supporting analysis and calculations are provided
within the study.

The study results set forth an annual depreciation expense of approximately $11.2
million for gas plant when applied to depreciable plant balances as of December 31, 2020.

The results are summarized at the functional level as follows:

SUMMARY OF ORIGINAL COST, ACCRUAL RATES AND AMOUNTS

ORIGINAL ACCRUAL ANNUAL
FUNCTION COST RATE ACCRUAL
GAS PLANT
DISTRIBUTION PLANT $277,936,056.89 3.72 10,329,813
GENERAL PLANT 7,282,182.57 4.08 297,232
LEAK PRONE PIPE 761,437.43 707,897
RESERVE ADJUSTMENT FOR - (147,312)
AMORTIZATION

TOTAL DEPRECIABLE PLANT $285,979,676.89 3.91 11,187,630

Northern Utilities, Inc. - NH Division
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NORTHERN UTILITIES, INC.
NEW HAMPSHIRE DIVISION

DEPRECIATION STUDY

PART I. INTRODUCTION

SCOPE

This report sets forth the results of the depreciation study for the New Hampshire
Division of Northern Ultilities, Inc. (“Northern” or “Company”) to determine the annual
depreciation accrual rates and amounts for book purposes applicable to the original cost
of gas plant as of December 31, 2020. The rates and amounts are based on the straight
line remaining life method of depreciation. This report also describes the concepts,
methods and judgments which underlie the recommended annual depreciation accrual
rates related to gas plant in service as of December 31, 2020.

The service life and net salvage estimates resulting from the study were based on
informed judgment which incorporated analyses of historical plant retirement data as
recorded through 2020, a review of Company practice and outlook as they relate to plant
operation and retirement, and consideration of current practice in the gas industry,
including knowledge of service lives and net salvage estimates used for other gas

companies.

PLAN OF REPORT

Part |, Introduction, contains statements with respect to the plan of the report, and
the basis of the study. Part Il, Estimation of Survivor Curves, presents descriptions of the
considerations and methods used in the service life study. Part Ill, Service Life
Considerations, presents the results of the average service life analysis. Part IV, Net
Salvage Considerations, presents the results of the net salvage study. PartV, Calculation

of Annual and Accrued Depreciation, describes the procedures used in the calculation of

Northern Utilities, Inc. - NH Division
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group depreciation. Part VI, Results of Study, presents summaries by depreciable group
of annual depreciation accrual rates and amounts, as well as composite remaining lives.
Part VII, Service Life Statistics presents the statistical analysis of service life estimates,
Part VI, Net Salvage Statistics sets forth the statistical indications of net salvage
percents, and Part IX, Detailed Depreciation Calculations presents the detailed

tabulations of annual depreciation.

BASIS OF THE STUDY

Depreciation

Depreciation, in public utility regulation, is the loss in service value not restored by
current maintenance, incurred in connection with the consumption or prospective
retirement of utility plant in the course of service from causes which are known to be in
current operation and against which the utility is not protected by insurance. Among
causes to be given consideration are wear and tear, deterioration, action of the elements,
inadequacy, obsolescence, changes in the art, changes in demand, and the requirements
of public authorities.

Depreciation, as used in accounting, is a method of distributing fixed capital costs,
less net salvage, over a period of time by allocating annual amounts to expense. Each
annual amount of such depreciation expense is part of that year's total cost of providing
gas services. Normally, the period of time over which the fixed capital cost is allocated
to the cost of service is equal to the period of time over which an item renders service,
that is, the item's service life. The most prevalent method of allocation is to distribute an
equal amount of cost to each year of service life. This method is known as the straight
line method of depreciation.

For most accounts, the annual depreciation was calculated by the straight-line

method using the average service life procedure and the remaining life basis. For certain

Northern Utilities, Inc. - NH Division
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General Plant accounts, the annual depreciation is based on amortization accounting.
Both types of calculations were based on original cost, attained ages, and estimates of
service lives and net salvage.

The straight line method, average service life procedure is a commonly used
depreciation calculation procedure that has been widely accepted in jurisdictions
throughout North America. Gannett Fleming recommends its use in this study.
Amortization accounting is used for certain General Plant accounts because of the
disproportionate plant accounting effort required when compared to the minimal original
cost of the large number of items in these accounts. An explanation of the calculation of

annual and accrued amortization is presented beginning on page V-3 of the report.

Service Life and Net Salvage Estimates

The service life and net salvage estimates used in the depreciation and
amortization calculations were based on informed judgment which incorporated a review
of management’s plans, policies and outlook, a general knowledge of the gas industry,
and comparisons of the service life and net salvage estimates from our studies of other
gas utilities. The use of survivor curves to reflect the expected dispersion of retirement
provides a consistent method of estimating depreciation for gas plant. lowa type survivor
curves were used to depict the estimated survivor curves for the plant accounts not
subject to amortization accounting.

The procedure for estimating service lives consisted of compiling historical data
for the plant accounts or depreciable groups, analyzing this history through the use of
widely accepted techniques, and forecasting the survivor characteristics for each
depreciable group on the basis of interpretations of the historical data analyses and the
probable future. The combination of the historical experience and the estimated future

yielded estimated survivor curves from which the average service lives were derived.

Northern Utilities, Inc. - NH Division
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PART Il. ESTIMATION OF
SURVIVOR CURVES

-1
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PART II. ESTIMATION OF SURVIVOR CURVES

The calculation of annual depreciation based on the straight line method requires
the estimation of survivor curves and the selection of group depreciation procedures. The
estimation of survivor curves is discussed below and the development of net salvage is

discussed in later sections of this report.

SURVIVOR CURVES

The use of an average service life for a property group implies that the various
units in the group have different lives. Thus, the average life may be obtained by
determining the separate lives of each of the units, or by constructing a survivor curve by
plotting the number of units which survive at successive ages.

The survivor curve graphically depicts the amount of property existing at each age
throughout the life of an original group. From the survivor curve, the average life of the
group, the remaining life expectancy, the probable life, and the frequency curve can be
calculated. In Figure 1, a typical smooth survivor curve and the derived curves are
illustrated. The average life is obtained by calculating the area under the survivor curve,
from age zero to the maximum age, and dividing this area by the ordinate at age zero.
The remaining life expectancy at any age can be calculated by obtaining the area under
the curve, from the observation age to the maximum age, and dividing this area by the
percent surviving at the observation age. For example, in Figure 1, the remaining life at
age 30 is equal to the crosshatched area under the survivor curve divided by 29.5 percent
surviving at age 30. The probable life at any age is developed by adding the age and
remaining life. If the probable life of the property is calculated for each year of age, the
probable life curve shown in the chart can be developed. The frequency curve presents
the number of units retired in each age interval. It is derived by obtaining the differences

between the amount of property surviving at the beginning and at the end of each interval.

Northern Utilities, Inc. - NH Division
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This study has incorporated the use of lowa curves developed from a retirement
rate analysis of historical retirement history. A discussion of the concepts of survivor
curves and of the development of survivor curves using the retirement rate method is

presented below.

lowa Type Curves

The range of survivor characteristics usually experienced by utility and industrial
properties is encompassed by a system of generalized survivor curves known as the lowa
type curves. There are four families in the lowa system, labeled in accordance with the
location of the modes of the retirements in relationship to the average life and the relative
height of the modes. The left moded curves, presented in Figure 2, are those in which
the greatest frequency of retirement occurs to the left of, or prior to, average service life.
The symmetrical moded curves, presented in Figure 3, are those in which the greatest
frequency of retirement occurs at average service life. The right moded curves, presented
in Figure 4, are those in which the greatest frequency occurs to the right of, or after,
average service life. The origin moded curves, presented in Figure 5, are those in which
the greatest frequency of retirement occurs at the origin, or immediately after age zero.
The letter designation of each family of curves (L, S, R or O) represents the location of
the mode of the associated frequency curve with respect to the average service life. The
numbers represent the relative heights of the modes of the frequency curves within each
family.

The lowa curves were developed at the lowa State College Engineering
Experiment Station through an extensive process of observation and classification of the
ages at which industrial property had been retired. A report of the study which resulted

in the classification of property survivor characteristics into 18 type curves,

Northern Utilities, Inc. - NH Division

I1-3 Decembgj#1-39%



Exhibit NWA-3
Page 15 of 120

Docket No. DG 21-104

1e9A 184 pall}ay juedied

SAAIND PAAIISQ pPUB 9AINYD IOAIAING |e2I1dA] v | 84nbi4

slea A U| aby

09 GG 0S Sv 117 G¢ o€ S¢ 0¢ Sl 0l S
——— P
N \A/
/ — I\ aAINg Aouenbaug
LN
// / apon
/\G:Eomax aby >
«< / 8417 8|qeqold >
<« N 9J17 wnwixep >
\ \C _ _

<« / 8417 ebeisny >

\ /

aAINg 9y m_nmnohn_\\‘ aAIND ho>_>‘_:w\‘/

0L

0¢

0¢

oy

0S

09

0L

08

06

00l

BuiAIAING JuddIBd

Northern Utilities, Inc. - NH Division

Decer A 29

-4



Docket No. DG 21-104
Exhibit NWA-3
Page 16 of 120

L5

o wn o wn o w o w0 o n
n < < o 1) o~ o~ -~ -
s|eAle)u| Jusdled Q| Jo} Juesled ‘Asusnbeld

o
o
™
o
o
()
5 0]
N
o N
wn
o~
n
o™
o™
o) o
2
§: [To]
o N
w 2
N~ O
- >
<
-
8 2 o)
i N
© 5 N
- 0
g
o0
<

25 50 75 100

0

o~
200

S~
N
175

N
150

| "
—

N
125

NN

Age, Percent of Average Life

100

N
\

S
=

i

75

%

50

25

100

o o
©

90
80
7

BUIAIAING JUB2JBd

o
o]

o
<

20
10

-5

Northern Utilities, Inc. - NH Division

Decemb@’cﬂ é%

Figure 2. Left Modal or "L" lowa Type Survivor Curves



Docket No. DG 21-104
Exhibit NWA-3
Page 17 of 120

o
o
™
o
o
(2]
0 T}
& ~
N
o
wn
o~
wn
N
o
o £ 0
S N
o
w 8
~ O
- >
/ z
A8 ° 79)
/’5 N
g N
48 8
© 4 o
D -}
— r/')o 0w\ | o\ olnl® §g
—] o
NN w0 o
i S
N
\m
] To)
N~
/ /-
o

o n o 0 o 0 o n o n
'] <+ 0« © L] N o - -

s|eAleju| Jusdled O} Joj Jusaled ‘Aousnbelq

W\
AN
=

A\

Age, Percent of Average Life

100

AN
\

AN

Figure 3. Symmetrical or "S" lowa Type Survivor Curves

o
)
/ 0
N
o)
()
)
) ) ) ) ) o ) ) ) )
) & ) ~ © 0 < ) N -
o

BuialaIng jJueduad

Northern Utilities, Inc. - NH Division

11-6 Decemb@’éi,ﬁ%{)



Docket No. DG 21-104
Exhibit NWA-3
Page 18 of 120

300

275

300

250

225

200

275

175

250

125
Age, Percent of Average Life

R1

//s\
///RZ\

225

50

200

I
—
25

o 2] o w o 0 o o0 o n
n < <t ™ ™ N N - -

S[BAJSJU| JUBDIad () J0) JUSDIDd 'Adusnbaiy

175

/,

N
15

NN\

AN

Age, Percent of Average Life

Figure 4. Right Modal or "R" lowa Type Survivor Curves

Yz

Z=
| )
g 77//// 2
/ :

o o o o
© ) < s2]

BuiaiaIng Jusdlad

100
90
0
70
20

10

-7

Northern Utilities, Inc. - NH Division

Decemb@’cﬂ é?ﬁ



Docket No. DG 21-104
Exhibit NWA-3
Page 19 of 120

300

——
—
300

225 250 275

275

01

200

~N
— 1

125 150 175

02

Age, Percent of Average Life

N~
100

225

\\!\\
250

N3

75

50

A

/

25

_—
Nl
N

o «©
~N -

S|BAIB)U| JUBdIBd () 10} Jusdiad ‘Aousnbalig

o < N (=] «©
- -

©w

0

< N

‘ :
175

—~

125 150
Age, Percent of Average Life

100

/

\\
NN

75

AN\

/

50
Figure 5. Origin Modal or "O" lowa Type Survivor Curves

25

100

90

80

70

o o
© o}

o o
< (52}

BUIAIAING JU82I8d

20

10

-8

Northern Utilities, Inc. - NH Division

Decemb@’cﬂ é%



Docket No. DG 21-104
Exhibit NWA-3
Page 20 of 120

which constitute three of the four families, was published in 1935 in the form of the
Experiment Station’s Bulletin 125. These curve types have also been presented in
subsequent Experiment Station bulletins and in the text, "Engineering Valuation and
Depreciation."! In 1957, Frank V. B. Couch, Jr., an lowa State College graduate student
submitted a thesis presenting his development of the fourth family consisting of the four

O type survivor curves.

Retirement Rate Method of Analysis

The retirement rate method is an actuarial method of deriving survivor curves using
the average rates at which property of each age group is retired. The method relates to
property groups for which aged accounting experience is available and is the method
used to develop the original stub survivor curves in this study. The method (also known
as the annual rate method) is illustrated through the use of an example in the following
text, and is also explained in several publications, including "Statistical Analyses of
Industrial Property Retirements,"? "Engineering Valuation and Depreciation,"® and
"Depreciation Systems."4

The average rate of retirement used in the calculation of the percent surviving for
the survivor curve (life table) requires two sets of data: first, the property retired during a
period of observation, identified by the property's age at retirement; and second, the
property exposed to retirement at the beginning of the age intervals during the same

period. The period of observation is referred to as the experience band, and the band of

years which represent the installation dates of the property exposed to retirement during

the experience band is referred to as the placement band. An example of the calculations

used in the development of a life table follows. The example includes schedules of annual

IMarston, Anson, Robley Winfrey and Jean C. Hempstead. Engineering Valuation and
Depreciation, 2nd Edition. New York, McGraw-Hill Book Company. 1953.

2Winfrey, Robley, Statistical Analyses of Industrial Property Retirement. lowa State College
Engineering Experiment Station, Bulletin 125. 1935.

SMarston, Anson, Robley Winfrey, and Jean C. Hempstead, Supra Note 1.

“Wolf, Frank K. and W. Chester Fitch. Depreciation Systems. lowa State University Press. 1994.

Northern Utilities, Inc. - NH Division
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aged property transactions, a schedule of plant exposed to retirement, a life table and

illustrations of smoothing the stub survivor curve.

Schedules of Annual Transactions in Plant Records

The property group used to illustrate the retirement rate method is observed for
the experience band 2011-2020 during which there were placements during the years
2006-2020. In order to illustrate the summation of the aged data by age interval, the data
were compiled in the manner presented in Schedules 1 and 2 on pages II-11 and 1I-12.
In Schedule 1, the year of installation (year placed) and the year of retirement are shown.
The age interval during which a retirement occurred is determined from this information.
In the example which follows, $10,000 of the dollars invested in 2006 were retired in 2011.
The $10,000 retirement occurred during the age interval between 4% and 5% years on
the basis that approximately one-half of the amount of property was installed prior to and
subsequent to July 1 of each year. That is, on the average, property installed during a
year is placed in service at the midpoint of the year for the purpose of the analysis. All
retirements also are stated as occurring at the midpoint of a one-year age interval of time,
except the first age interval which encompasses only one-half year.

The total retirements occurring in each age interval in a band are determined by
summing the amounts for each transaction year-installation year combination for that age
interval. For example, the total of $143,000 retired for age interval 4%2-5% is the sum of
the retirements entered on Schedule 1 immediately above the stair step line drawn on the
table beginning with the 2011 retirements of 2006 installations and ending with the 2020
retirements of the 2015 installations. Thus, the total amount of 143 for age interval 4%2-

5% equals the sum of:

10+12+13+11+13+13+15+17+19 + 20.

Northern Utilities, Inc. - NH Division
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In Schedule 2, other transactions which affect the group are recorded in a similar
manner. The entries illustrated include transfers and sales. The entries which are credits
to the plant account are shown in parentheses. The items recorded on this schedule are
not totaled with the retirements, but are used in developing the exposures at the beginning

of each age interval.

Schedule of Plant Exposed to Retirement

The development of the amount of plant exposed to retirement at the beginning of
each age interval is illustrated in Schedule 3 on page [I-14. The surviving plant at the
beginning of each year from 2011 through 2020 is recorded by year in the portion of the
table headed "Annual Survivors at the Beginning of the Year." The last amount entered
in each column is the amount of new plant added to the group during the year. The
amounts entered in Schedule 3 for each successive year following the beginning balance
or addition are obtained by adding or subtracting the net entries shown on Schedules 1
and 2. For the purpose of determining the plant exposed to retirement, transfers-in are

considered as being exposed to retirement in this group at the beginning of the year in

which they occurred, and the sales and transfers-out are considered to be removed from

the plant exposed to retirement at the beginning of the following year. Thus, the amounts

of plant shown at the beginning of each year are the amounts of plant from each
placement year considered to be exposed to retirement at the beginning of each
successive transaction year. For example, the exposures for the installation year 2016

are calculated in the following manner:

Exposures at age 0 = amount of addition = $750,000
Exposures at age ¥2 = $750,000 - $ 8,000 = $742,000
Exposures at age 1% = $742,000 - $18,000 = $724,000
Exposures at age 2Y2 = $724,000 - $20,000 - $19,000 = $685,000
Exposures at age 3% = $685,000 - $22,000 = $663,000

Northern Utilities, Inc. - NH Division
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For the entire experience band 2011-2020, the total exposures at the beginning of
an age interval are obtained by summing diagonally in a manner similar to the summing
of the retirements during an age interval (Schedule 1). For example, the figure of 3,789,
shown as the total exposures at the beginning of age interval 4%-5%, is obtained by

summing:
255 + 268 + 284 + 311 + 334 + 374 + 405 + 448 + 501 + 609.

Original Life Table

The original life table, illustrated in Schedule 4 on page 1I-16, is developed from
the totals shown on the schedules of retirements and exposures, Schedules 1 and 3,
respectively. The exposures at the beginning of the age interval are obtained from the
corresponding age interval of the exposure schedule, and the retirements during the age
interval are obtained from the corresponding age interval of the retirement schedule. The
retirement ratio is the result of dividing the retirements during the age interval by the
exposures at the beginning of the age interval. The percent surviving at the beginning of
each age interval is derived from survivor ratios, each of which equals one minus the
retirement ratio. The percent surviving is developed by starting with 100% at age zero
and successively multiplying the percent surviving at the beginning of each interval by the
survivor ratio, i.e., one minus the retirement ratio for that age interval. The calculations

necessary to determine the percent surviving at age 5% are as follows:

Percent surviving at age 4% = 88.15
Exposures at age 4% = 3,789,000
Retirements from age 4%2to 5%2 = 143,000
Retirement Ratio = 143,000 + 3,789,000 = 0.0377
Survivor Ratio = 1.000 - 0.0377 = 0.9623
Percent surviving at age 5% = (88.15) x (0.9623) = 84.83

The totals of the exposures and retirements (columns 2 and 3) are shown for the
purpose of checking with the respective totals in Schedules 1 and 3. The ratio of the total

retirements to the total exposures, other than for each age interval, is meaningless.

Northern Utilities, Inc. - NH Division
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SCHEDULE 4. ORIGINAL LIFE TABLE
CALCULATED BY THE RETIREMENT RATE METHOD

Experience Band 2011-2020 Placement Band 2006-2020

(Exposure and Retirement Amounts are in Thousands of Dollars)

Percent

Age at Exposures at Retirements Surviving at

Beginning of Beginning of  During Age  Retirement Survivor Beginning of

Interval Age Interval Interval Ratio Ratio Age Interval

(1) (2) (3) (4) (5) (6)

0.0 7,490 80 0.0107 0.9893 100.00
0.5 6,579 153 0.0233 0.9767 98.93
15 5,719 151 0.0264 0.9736 96.62
2.5 4,955 150 0.0303 0.9697 94.07
3.5 4,332 146 0.0337 0.9663 91.22
4.5 3,789 143 0.0377 0.9623 88.15
5.5 3,057 131 0.0429 0.9571 84.83
6.5 2,463 124 0.0503 0.9497 81.19
7.5 1,952 113 0.0579 0.9421 77.11
8.5 1,503 105 0.0699 0.9301 72.65
9.5 1,097 93 0.0848 0.9152 67.57
10.5 823 83 0.1009 0.8991 61.84
11.5 531 64 0.1205 0.8795 55.60
12.5 323 44 0.1362 0.8638 48.90
13.5 167 _ 26 0.1557 0.8443 42.24
35.66

Total 44,780 1,606

Column 2 from Schedule 3, Column 12, Plant Exposed to Retirement.

Column 3 from Schedule 1, Column 12, Retirements for Each Year.

Column 4 = Column 3 Divided by Column 2.

Column 5 = 1.0000 Minus Column 4.

Column 6 = Column 5 Multiplied by Column 6 as of the Preceding Age Interval.

Northern Utilities, Inc. - NH Division
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The original survivor curve is plotted from the original life table (column 6, Schedule 4).
