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Summary of Prepared Direct Testimony of Patrick R.Crowley

Mr. Crowley is employed by Brown, Williams, Moorlteand Quinn, Inc., a nationally
recognized energy consulting firm, as a depreaagapert in regulated oil and natural gas
pipelines. He provides Prepared Direct Testimanghis proceeding on behalf of ANR Pipeline
Company (“ANR”) regarding the proper and adequatpreciation rates for ANR'’s facilities
based on reasonable remaining life estimates dwdad group straight line average remaining
life depreciation methodology.

Mr. Crowley explains the concepts behind depremmtanalysis and survivor curve
theory, which establish the average service liveab@assets of the utility, the retirement decline
curve, and the interim retirements that set theames remaining life for each account. Mr.
Crowley then factors in the truncating factors thather limit the average remaining lives of
ANR facilities and then calculates the depreciatiate. Mr. Crowley also calculates negative
salvage rates for ANR’s assets. Using the retiremforecast from the survivor curves and the
terminal retirement engineering study performed AMR witness Taylor, Mr. Crowley

calculates a negative salvage rate that composéas-term and long-term negative salvage.
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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION
ANR Pipeline Company ) Docket No. RP16 - -000

Prepared Direct Testimony of Patrick R. Crowley

l. INTRODUCTION
Please state your name, occupation and businesidress.
My name is Patrick R. Crowley and my businesdresss is 1155 15Street, NW, Suite
1004 Washington, DC 200051 am Vice President of Brown Williams Moorhead &
Quinn, Inc. ("BWMQ"), an energy consulting firm iWashington DC.
On whose behalf are you submitting testimony ithis proceeding?
| am submitting testimony on behalf of ANR Pipel Company (“ANR”).
What is the purpose of your direct testimony?
The purpose of this Prepared Direct Testimonytdspresent my recommendation
regarding the proper and adequate depreciation ka@tsed on appropriate remaining life
factors applicable to the ANR natural gas pipelsystem. | am also recommending
negative salvage rates for ANR’s storage and tresssom functions that are a composite
of the short and long-term negative salvage expeosa
Please state your professional experience andajifications.
| graduated from DePaul University in Chicagibndis with a Bachelor of Arts degree in
economics in 1976 and a Master of Arts degree ianemics in 1978, with a
concentration in mathematical economics. Upon gatdn from DePaul University in

1978, | joined the Chicago, Rock Island & Pacifiailbad Company for a short time
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working in the general manager’s office before ihgal the Federal Energy Regulatory
Commission (“FERC” or “Commission”) in 1979. | wamployed at FERC for 28 years.
For 24 of those 28 years, | was employed in thgaliton division of the Office of
Pipeline and Producer Regulation and its succesfiices. | retired to form my own
consulting firm, Crowley Energy Consulting, in Feary 2007, where | provided energy
litigation support for clients in the natural gasdaoil pipeline industries. | joined
BWMQ in 2013.

My work as an Industry Economist in the Depreciati®ranch of the Pipeline
Rates Division of the Office of Pipeline and Proelu®kegulation at the FERC was
mainly as an expert witness with the Trial Staf§ gad oil litigation team from 1979 to
1992. | prepared pipeline depreciation studiesgterm forecasts of crude oil and
natural gas reserves and production, mortality istudf plant retirements, and cost
behavior studies for pipeline facilities. From 29¢hrough 1994, | worked on the
operational aspects of the Order No. 636 servicgrueturing of Texas Eastern
Transmission, LP and was the FERC Staff team lefadehe restructuring of Tennessee
Gas Pipeline Company. From 1994 through 1998, rkaa on the advisory side of the
Commission where | prepared reports for Commissiodters regarding proposals for
revised tariff terms, new services, rate designd, tariff rates, as well as a wide variety
of utility reports and cost studies. In 1998, tureed to the litigation side of the
Commission where | worked on electric utility, naiugas, and oil pipeline rate cases,
complaint cases, and show cause orders untilreckti

Have you testified before the Federal Energy Redatory Commission?

| filed testimony before FERC in numerous doekets reflected on Exhibit No. ANR-

058.
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Have you provided testimony specifically on degrciation?
Yes | have, as reflected in the list of caseBxhibit No. ANR-058.
Have you provided any exhibits with your testimay?
Yes. | have included the following exhibits fviny testimony:

Exhibit No. ANR-058 Curriculum Vitaeof Patrick R. Crowley

Exhibit No. ANR-059 Depreciation Workpapers

Exhibit No. ANR-060 Storage Survivor Curve Anadys

Exhibit No. ANR-061 Transmission Survivor Curvesalysis

What materials are included in your Exhibit No. ANR-059?

Exhibit No. ANR-059 is made up of the workpapstgpporting my depreciation and
negative salvage rate recommendations for the AMiRlipe system. The schedules
present each step of the process of developingriyger and adequate depreciation rates
given ANR’s current operations and the recoveryitefinvestment in plant over the

remaining useful life of those assets. The folligvschedules are included in Exhibit

No. ANR-059:
Schedule No. 1 Current & Recommended Depreciatate®R
Schedule No. 2 Depreciation Overview

Schedule No. 2A Composite Plant Balances

Schedule No. 3 Model Parameters

Schedule No. 4 Maintenance & Capacity Plant Addgio
Schedule No. 5 Depreciation Expense & Rate Denvati
Schedule No. 6 Storage Negative Salvage Rate

Schedule No. 7 Transmission Negative Salvage Rate
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Schedule No. 8 Intangible Plant Composite Rate
Schedule No. 9 Turbine Compressors Life Expectancy

What materials are included in your Exhibit Nos.ANR-060 and ANR-061?

Exhibit Nos. ANR-060 and ANR-061 are made up tbé survivor curve analysis

workpapers for each of the major property accouBihibit No. ANR-060 consists of

Schedule Nos. A-1 through A-7 which include theage function accounts. Exhibit No.
ANR-061 consists of Schedule Nos. B-1 through Bdaicl include the transmission
function accounts.

Will you summarize your recommendation in this ase?

Yes. Provided below is a summary of ANR’s cutrdepreciation rates along with the

rates | support in this testimony:

Current Rates Proposed Rates

Depreciation Rates
Intangible Plant various 10.78%
Production & Gathering  0.00% 0.49%
Underground Storage 2.30% 1.91%
Transmission Plant 1.30% 3.18%

Acct 370 Comm Eq 8.50% 10.00%
General Plant various
Acct. 390 Structures & Improvements 5.5%
Acct. 391 Office Furniture & Equipment 16.2%
Acct. 392 Transportation Equipment 9.8%
Acct. 394 Tools, Shop & Garage Equipment 10.8%

Acct. 396 Power Operated Equipment 3.8%



Exhibit No. ANR-057
Page 5 of 56

Negative Salvage

Underground Storage 0.00% 0.70%

Transmission 0.00% 1.46%

How were ANR’s current depreciation rates develped?

ANR'’s current depreciation rates are the restith settlement of ANR’s last rate case in

Docket No. RP94-43-000 — which occurred 20 yeacs ag
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1. DEPRECIATION THEORY

Please describe depreciation theory.

Depreciation is a term used in accounting, ecans, and finance to convey the concept
of the inherent loss of value in an entity’s cap#asets over time and the associated
allocation of that loss in capital value over sodedined period. Capital costs are those
costs incurred to acquire plant and equipment whihtbe used over several accounting
periods to facilitate the provision of an entityysods and services. The anticipated
longevity of the asset is, in a sense, the purcludskiture services from the asset;
depreciation is the expensing of those future sesvi When investors purchase assets
they expect to get their money back and earn atprofthat investment: the retuof
investment as well as retuon the investment. In order to get an accurate ass# of
their economic activities, entities need to acalyamatch expenses with the revenue
generated. Deducting the costs of operations hadapital investment costs from the
revenue stream helps reveal the profitability oé ténterprise. Depreciation and
amortization are the means by which capital costsaiocated over time to reflect the
concept that capital costs contribute to profiigpih all periods. This concept is simply
that capital costs are recovered over the econbimispan of the assets. The Maximum
physical life of the asset is expected to be inegal200% of the average service life, but
the economic life can be substantially shorter ttrenphysical life. The recovery of the
capital costs must occur within the economic liteswf the asset. The tools used in
depreciation analysis are the foundation for atiogacapital costs over the useful life of
a depreciable asset to provide investors the oppibytto recoup their investment in a

reasonable and consistent manner during the expseteice life of the asset.
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Q. How does the Commission define depreciation?

A. The Commission defines depreciation as:
[T]he loss in service value not restored by curmeaintenance, incurred
in connection with the consumption or prospecte@ement of gas plant
in the course of service from causes which are kntavbe in current
operation and against which the utility is not pateéd by insurance.
Among the causes to be given consideration are wedrtear, decay,
action of the elements, inadequacy, obsolescernt@nges in the art,
changes in the demand and requirements of publlwaties, and in the

case of natural gas companies, the exhaustiontofal@aesources.
18 C.F.R. Part 201, Definitions, 12.B (2015).

Q. What does “loss in service value” mean?
Loss in service value is the diminishment of Hiality of an asset to provide useful
service to the utility. Loss in service value ascbroadly from two sources: physical
causes such as wear and tear, decay, and actiba efements, and, second, what can be
classified as economic causes (inadequacy, tedficaloor economic obsolescence,
changes in the art, changes in demand, requirenenfaublic authorities, and the
exhaustion of natural resources).

Q. How has FERC historically viewed the supply-sideeconomic life of natural gas
pipelines?

A. The primary factor that FERC historically reliaghon in determining a pipeline’s
economic life in NGA section 4 and 7 proceedingthes potential exhaustion of natural
gas resources. In 1990, FERC stated it “normadised the depreciation rates of major
interstate pipelines on economic, or useful, livleat are between 20 and 25 years.”
Iroquois Gas Transmission System, L32 ,FERC { 61,091 at 61,392-93 (1990). FERC
extended the economic life to 35 years in 1998raguois Gas Transmission System,

L.P., 84 FERC { 61,086 (1998)li(6quois’). In lroquois FERC explained:
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The economic factors the Commission's regulatiogguire relate to
“‘changes in demand,” “exhaustion of the supply @tunal resources” and,
to some extent, “requirements of public authoritiecBhe Commission
finds that the ALJ has adequately addressed tregters. As discussed
below, the ALJ relied on evidence presented bytJBarties, Staff, and
the Public Service Commission of New York whichwkd that demand
for gas is increasing in the Northeast, the masketed by Iroquois, and
that the natural gas supply, which the ALJ foundthe single most
important factor in determining a pipeline's renragnuseful life, is over
35 years.

Iroquoisat p. 61,438.

It is important to note that the FERC acknowledgedroquois that while natural gas
supply may exist for “over 35 years” the remaingggpnomic life actually adopted by the
Commission was, in fact, 35 years. Sinoequois the FERC has not approved an
economic life over 35 years in a litigated procagdi

The Commission ifPortland Natural Gas Transmission Sys34 FERC 1 61,129
(2011) at P 127 noted:

The ALJ rejected [Portland Shippers Group’s] recanded end-life of

40 years for Portland’'s System, finding it extendedyond the

Commission’s standard of 35 years, and is incossisvith Commission

precedent indicating that reserve estimate prajebeyond 35 years are
speculative.

The Commission affirmed the Administrative Law Jedg(“ALJ”) rejection of the
Portland Shippers Group’s and Staff's recommendeai@nic end-life beyond 35 years.

How has the demand-side economic life for pipeles generally been determined?

In the past, Commission’s primary focus for det@ing a pipeline’s depreciable life, as
noted above, was the estimated gas reserves apgifieam end of its system. Demand
for the pipeline’s services at the other end of sgstem was assumed to be endless.
However, a pipeline with abundant gas supplies|abk at its upstream end but no

demand at the other end will not be transporting gas. The upheaval in the pipeline
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industry over the last few years has led me to loolecthat long-term demand stability is
less certain than once thought.

What causes long-term demand to be less certaiinan in the past?

For almost 70 years the pipeline industry hasgeneral, built larger and safer pipeline
systems to bring natural gas and oil products ftbenLouisiana, Texas, and Gulf Coast
production areas to the Midwest and northeast dn&ates consuming areas. More
recently, developments in drilling technology hamade natural gas supplies trapped in
shale formations economically feasible to produ€ae traditional resource basins have
been overshadowed by newly accessible resourcesb#sat are closer to consuming
areas, such as the Marcellus and Utica shales.leWe demand for natural gas in
general has grown substantially, the demand fanspartation service from any one
pipeline in particular can no longer be assumebtdaaendless. Customers are avoiding
long-term contracting in order to take advantagal@native market opportunities.

Is pipeline infrastructure changing in responsdo demand conditions?

Yes. There are a number of pipelines conneatettaditional supply basins that have
seen demand for transportation of supplies fronr theditional supply basins fall off in
response to the availability of competitively-pdcshale resources in the eastern United
States or the abundance of liquids produced froalestleposits. One fallout of the
decrease in demand for supplies from traditionppsubasins is a decrease in utilization
of the pipeline facilities that access those basiAsother consequence has been, as an
example, for pipelines to reverse the flow of certsegments of pipe so that supplies
from the Marcellus and Utica shales physically ceaach markets that, prior to these

recent developments, were served by natural gastie traditional supply basins.
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How do physical conditions affect depreciationates?

Oil and gas pipeline systems are built to safedysport hydrocarbons for many years.
Properly maintained, all pipeline assets have \@mny life expectancies. However, what
goes into the ground as a state-of-the-art inchlséisset will, one day, run up against
various factors that will cause the asset to heeckt First, simple usage takes its toll on
any asset. Under normal usage, every asset hasga of service life expectancy that
will define its maximum depreciable life. But wvaws factors can shorten that
expectation, such as extreme weather-related dam#ged-party damage, or

governmental regulations. These often bring anediate end to the facilities’ useful

life. Other factors, as indicated by the FERC migéin above, can shorten a life

expectation not because the asset itself fails bmetause changes in technology,
methodology, or regulations render the asset ofesolelmprovements in safety,

efficiency, or usefulness can lead to the retirévneplacement of assets that might
otherwise have remained in service for many ye&wsth FERC policy and depreciation
theory allow for the truncation of the useful lifef facilities based on these

considerations.

How do the requirements of public authorities alect depreciation rates?

The requirements of public authorities can haveignificant impact on the depreciable
life of facilities. A common example is the enachaent of human population upon
previously remote areas, which may trigger a reguént to relocate a pipeline. Public
authorities may require physical removal, replaceimar upgrade of plant or equipment.
Public authorities may also establish operatiomdéra that impact the usefulness of

some assets and may alter the useful life expegtahcthose assets. The cost of
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complying with the requirements of public authestican cause the cost of using the
facilities to become prohibitive and thus rendee flacilities economically obsolete.
Such actions must be taken into consideration ftingedepreciation rates when those
requirements cause the truncation of the usetibifpipeline assets.

How does the natural resource base affect depration rates?

The determination of the useful life of induatrproperty is often dependent upon an
underlying non-renewable natural resource baseexhaustion of which sets the outer
limits of the assets’ depreciable lives. In theecaf oil and natural gas properties, the
useful life of some assets is limited to the ecoigofife of the oil or natural gas
anticipated to flow through the assets, includingoVed reserves” known to be
accessible at any given time, plus the “future me=s® that can be reasonably expected to
become proved reserves at some point. On the bdret, evolving market forces can
make gas supplies that were previously economidonger economic in a relatively
short time period. For example, the rapid developnof shale gas resources in the
Marcellus, Utica, Bakken, and Eagle Ford shale plagve radically altered the status
quo of conventional U.S. natural gas production eveh other dry shale gas plays, such
as the Haynesville. The impact of these changesls® dramatically change gas flows
across the U.S. natural gas pipeline infrastructur€ompetition among suppliers,
transporters, and marketers has placed new andrfudWwasiness risk burdens on many
players in the industry. Depreciation analysis tmteke into consideration these
economic forces that threaten the longevity of wkeful life of existing infrastructure
assets.

What are interim retirements and how do they aféct depreciation rates?
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Interim retirements are the routine retiremeotgplant and equipment that will occur
each year between the study date and the termimsihg of the pipeline system. The
importance of interim retirements, for depreciatistudy purposes, is that such
retirements shorten theveragedepreciable life of the assets. If some unitsratired
prior to the end of the planned service life, tesaxiated depreciation accruals will not
have fully recovered the invested cost in the ass&epreciation rates must capture the
average life expectancy of the assets in the ad¢spwhich is estimated through the
survivor curve analysis of interim retirements. isTis more fully explained in the
survivor curve discussion later in this testimony.

Based on the factors you have discussed, whatoaomic life have you selected for
ANR’s facilities?

While strong-supply side arguments can be maeekpanded economic life spans,
equally strong demand-side arguments can suppgmifisantly shorter economic life
spans for specific pipeline systems. Long-termedasting becomes more and more
speculative the further out the forecast. As dised in the testimony of ANR witness
Kirk, it is reasonable to assume natural gas wallavailable for at least 35 years, the
timeframe traditionally used by FERC to assessraagas supply. In the absence of a
strong indicator for some other economic life, lvénaelected to maintain the
Commission’s traditional 35-year life estimate ANMR’s facilities.

Do you believe that using an economic life greattthan 35 years is speculative?

Yes, | do. Although national natural gas sugpliare abundant, the response of the
natural gas industry has demonstrated that the wmi&rf@a the services of any given
pipeline is not secured merely by the regional gagplies to which it is physically

connected. Competition from even distant natues gupply basins can bring about
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quick and powerful shifts in demand. In just thstlfive years many south-to-north
pipelines connected to long-term gas supplies eim #outh ends have sought to change
the direction of their systems in response to tbely discovered abundant and less
expensive resources in the north. Where “long-tesas once thought of as over 30
years, it would now appear that in some circum&sariong-term” is about five years —
the time it takes for infrastructure to respondhanges in demand.

Have you relied on any other witnesses for yourecommendation of a 35-year
economic life for ANR?

Yes. ANR witness Kirk has conducted and is spoimg a study of the natural gas
reserves available to the ANR system. | have deb& his analysis and study in
formulating my recommendation.

What depreciation methodology did you use for ANR?

| used the broad group, straight line, averagmaining life method of depreciation.
Under this method, which is the standard method~ERC-regulated pipelines, all of the
assets within a group are considered to be homogsnenits of plant used and treated
alike across the system regardless of the vintegestruction techniques, or retirement
rate. In practice, there are two levels of grogpinby FERC account and by function.
Generally all assets within a FERC account are idersd as one group and a
depreciationexpenseds derived. Then the FERC accounts are combineal a larger
functional group, such as storage or transmissiath one depreciatiomate for the
whole function. Where operational consideratiorssrant, assets within a given FERC
account are grouped in a different function, susleféshore transmission versus onshore

transmission, to reflect the distinctive use angreeiable life expectations for those
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assets. | also used a whole life rate for gengeait, which | will explain later in this
testimony.

What are the different concepts regarding life gpectations for industrial property?

The depreciable lives of a gas pipeline entiggsets are bound by three life expectancy

estimates: 1) the average physical service lifpeetancy of the various classes of

property; 2) the estimated remaining life of theunal gas reserves supporting the need

for the assets; and 3) the estimated remaininga@umnlife of the demand for services

provided by the capital assets. These three fastdrthe stage for calculating the average
remaining depreciable life, which also takes intocant the truncation date and interim
retirements. The service life measures the phlieaxpectancy of the plant in service,
absent specific economic or resource limitatiofke remaining life of the resource base
measures the expectations for the exhaustion afalatesources and its impact of the
assets in question. The remaining economic lifthéslife expectancy as impacted by
economic forces such as changes in regulationsrnative transportation routes, or
alternative energy sources. The average remadepgeciable life takes all these factors
into consideration to select a life span for usthexdepreciation calculations.

Does the age of the assets make a difference?

Yes, it does. The estimation of future retiremseis accomplished by multiplying the
decline curve ratios found in the survivor curveds the plant balance. But recall that
the survivor curve reflects the survivorship rdto each age interval so that determining
the retirement curve would require a matrix of nplitations to calculate the
survivorship of each age interval dollar for ea@nsaction year out into the future until
the plant is exhausted, which could be two or timeadred years of calculations for each

vintage.
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Alternatively, the stream of retirements can beragimated by calculating the
average age of the plant and multiplying the tptait installations by the survivor curve
surviving percentage at the average age and eadessive year for the time period
selected for the study (truncation date). The s@ithe surviving plant balances divided
by the full installations reveals the average revingi life. For example, if the average
age (as a percent of average service life) is ldrsyeld, the chances are that the
survivorship percentage is still in the 97+% rangieother words, the plant is young and
few retirements will be forecast for many yearsdme because the decline curve is still
rather flat for the relevant period. On the othandh if the average age is older, say 50
years (as a percent of the ASL), the plant is miuwcther along the survivor curve
trajectory and the forecast for retirements woudd rbuch higher because the decline
curve is much steeper for the relevant period. &sesvivorship forecasts determine the
surviving plant balances for the future, and innfuhe average remaining life of the
surviving dollars. Consequently, the average agth@ plant is critical to setting the
depreciation rate.

How is the average age determined?

Traditionally, the average age is determinedrltiplying the surviving dollars invested
per year by the age of those dollars, and thenlidigiby the total dollar amount invested.
The result is the average age of the dollars iratieeunt.

Is there an inherent problem measuring the averge age in dollars rather than
physical plant?

Yes, there can be. Survivor curve methodologglyzes the age of retirements not the
value of the retirements and relies on the asswomghat the units of measurements it

uses are comparable. The wear and tear experidrycadl5-year-old pipe in the 1960s
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should be the same as wear and tear experienced Ibyyear-old pipe in the 1990s,
given the same quality of material, throughput, ntenance, and other externals. The
cost of the pipe should have no effect on the aedrtear of the assets. But because the
data used for survivor curve analysis is dollatherathan physical measurements, the
units of retirement can become un-comparable. example, $1,000,000 of 1960s-era
line pipe would represent approximately 10 milepipe, whereas $1,000,000 of 2015
line pipe would barely cover half-a-mile.  Conseaflye a forecast of future
retirements/survivorship based on the average agglation impacted dollars will skew
toward a much higher survivorship position on thevsor curve and underestimate the
retirement rate going forward — and in turn oveneste the average remaining life and
underestimate the appropriate depreciation rate.

How can you correct for the distortion?

The distortion in the value of the assets owraetcaused by inflation can be corrected by
applying a deflator index to the time series inaleping the average age. By applying
the Bureau of Labor Statistics (“BLS”) Producer cerilindex (“PPI”) for steel mill
products to the original cost plant activity datee dollars from all vintages are put on
the same playing field. Now we have 1960 doll&egt are comparable to 1990 dollars,
and so on. The physical plant represented by $1000 should be roughly the same for
all vintages. Yet because the age of the dollas mot changed, the survivor curve
results are the same as before the indexing. Tifezahce is that the average age of the
plant is calculated based on indexed values radtiaar inflation impacted dollars. The
indexed average age can then be used for the sursirve application, resulting in a

retirements forecast more in line with the actuglezience of the plant.
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1 Q. Describe the concept of truncation.
2 A Most pipelines incorporate a truncation dateheir derivations of depreciation rates to
3 reflect the fact that the average actual usefakpfin of the assets is often significantly
4 shorter than the physical average service lifee Heorporation of a truncation date is
5 often unrelated to the physical characteristicthefasset itself but due to reasons such as
6 the loss of reserves supporting its use, technml$olescence bringing about
7 replacement, or the requirements of public autlesrithat may lead to economic
8 obsolescence of certain facilities. The truncatioay cause the remaining life of the
9 assets to be less than the average physical life.

10 Q. Describe the methodological steps you took to delop the depreciation rates for

11 ANR.

12 A The calculation of depreciation rates involveseral steps that focus on the actual life

13 expectancy of the plant in service and derive amuad rate that should match the return

14 of investment capital with the actual useful liwgshe property. These steps are to:

15 1. determine the depreciable plant to be recovered;

16 2. estimate near-term plant additions;

17 3. examine retirement patterns by account;

18 4. use a survivor curve model to estimate averagacselives;

19 5. estimate the remaining useful life of natural reses;

20 6. assess the long-term demand for the pipeline ssyic

21 7. set the truncation date;

22 8. calculate the average remaining lives by accountt; a

23 9. calculate the depreciation rates.

24 Q. Your Schedule No. 4 of Depreciation Workpapers #hibit No. ANR-059 indicates
25 the addition of both near-term maintenance capitabnd capacity capital in deriving
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the depreciation base. What do these groupings meaand why have you added
near-term additions to the depreciable rate base?

The depreciation rates are likely to be in effflar some time before the next rate case
and the plant will grow somewhat during that periddist as future plant retirements are
taken into consideration in developing the deptemarates, so too should plant
additions be forecast so that the depreciatiorsraéa recover the investment over its
useful life span. | separated maintenance cafribah capacity capital to reflect the
inherent difference between additions needed tairaoa providing the current level of
service and the additions needed to expand sertgagsy customers or new contracts.
ANR witness Hampton discusses the need and plarfomgapital additions to

upgrade ANR’s aging system over the next threesye8pecifically, he notes the need to
upgrade ANR’s compressor units, associated commrasation, system communications
and control equipment, and metering and regulagguipment. His discussions
regarding the age of ANR’s system are echoed ingtia@hs of plant growth in my
Exhibit No. ANR-061 at pages 3, 9, 15, 21, and Zhese graphs show the annual plant
additions and retirements for each transmissioipgnty account in original cost dollars
and inflation adjusted dollars. As discussed frrtblsewhere, the inflationary impact on
time series data tends to minimize past period amsowhen, in fact, after adjusting for
inflation, the past period investments carry mudeater weight. Adjusting the
investment time series for inflation illustrategsttla large proportion of ANR’s physical
system is over 50-years old. As ANR witness Hamptotes, ensuring the safety and
reliability of the system dictates that replacingian of this aging plant is a prudent
action that should begin over the next few yedst for every million dollars in 1950s-

era plant retired, the replacement cost will beosin$10 million. Those replacement
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investments cannot begin recovery unless theynaporated into the depreciation rate.
Hence, | have incorporated near-term plant additioto the development of the
depreciation rates to recover the investment thihtoe in place during the pendency of
the rates developed in this rate case.

The forecast amounts for near-term plant additivese provided by ANR. The
anticipated additions are shown on Schedule Nd Ekbibit No. ANR-059.

Some would argue that your use of near-term planadditions is speculative and
should not be included in the derivation of depre@tion rates. Do you agree?

No, | do not agree. ANR has a history of traissmon function plant additions in all
major accounts going back 64 years. It is not slagize to assume the pipeline will
continue to engage in capital maintenance replantnenstall upgraded equipment,
expand service capacity, and respond to safetyowgpnents. These near-term additions
can be estimated by looking to current capital leidgrecasts or looking back to recent
actual plant activity. In either case the estin@taear-term additions reflects the actual
needs of the pipeline system and is the best esiafglant balances most likely to be in
place during the pendency of the tariff rates belageloped. It is known that there will
be plant additions and those additions are meaksurab

In 1992, the Commission rejected the use of planadditions in developing
depreciation rates in a specific rate filing. Hows this case different?

The Commission’s decision iftndiana & Michigan Municipal Distributors Ass'n v
Indiana Michigan Power Co 59 FERC 61,260 at 61,968, addressed a profiteal
incorporated 17 years of plant additions (1992 ugio2009). | too would question 17
years of plant additions. My testimony, to thetcary, deals with very near-term plant

additions with an eye toward estimating the avenalgeat balance that will be in effect
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while the depreciation rates and tariff rates areffect. The near-term additions are
easily estimated and therefore are a readily knowmber.
The Code of Federal Regulations does not mentiofuture plant in defining

depreciation practices. Why should near-term additbons be included in the
depreciation rate derivation?

Depreciation rate development is often seenssashot of plant in service at the end of
the test period. My approach is more holistichattl developed depreciation rates that
cover the reasonable range of time over which ah& tates and embedded depreciation
rates will be in effect. The plant in service walbntinuously expand and contract as
upgrades replace old technology, larger facilitieplace smaller, exhausted plant is
retired and new customers are connected to theraysPlant in service should be seen in
the context of the evolution of the pipeline’s atf#s to respond to market needs, new
technology, and operational efficiencies. The agerplant in service over the period

that the rates will be in effect should be the qugdigure in developing the depreciation

rates.

Is the concept of near-term plant balances alieto current depreciation theory and
practice?

No, it is not. The concept of using the avergignt balance is inherent in the use of
survivor curves to develop the average remainifgg lit is a long-accepted depreciation
concept that the depreciation rate must be caledlan the basis of the average plant
balance over the remaining life of the assets sumnthe proper rate of recovery of the
plant investment. The decline curve derived vagbrvivor curve analysis generates an
average plant balance for each year of the intpeniod between the study date and the
termination date. As illustrated in Graph No.He tecline in the average plant balance

results in the under-recovery of depreciation, sm@s8 an orange line/area above the
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decline curve, if the average plant balance isimatrporated into the depreciation rate
calculation. The composite of the average balaneaghted by the years that plant will
be in use produces the average remaining life artdrn the depreciation rate. So the
concept of incorporating changes in the near-teverage plant balance is not alien to
standard depreciation accounting, it is indeedraeétd depreciation theory.

Graph No. 1—Average Plant Balance & Depreciation Recovery

Depreciation Recovery over Economic Lifespan
with No Consideration of Interim Retirements
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How have you organized the near-term additions?

Plant additions are necessary to maintain tpelpie system’s safety and integrity, and to
capture efficiencies in updated technology andgrerédnce. Additions are also often
needed to expand capacity to serve new customeEgs. an older system like ANR,

capital additions undertaken for system maintendeo®me more important as the older
plant reaches its average service life and getedetAs noted in the discussions on

Accounts 367 Mains and 368 Compressor Station HEagnp below, ANR has a
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significant level of pipe and compression equipmiaitt is 50 years old or older and
facing retirement in the near future. While thelaloValue of the older plant is far below
today'’s inflated cost for similar plant and equipmethe older plant represents a large
proportion of the actual physical plant. As nogéadlier, a mile of line pipe in the 1950s
cost just a tenth of what that same mile might ¢today. The forecasts of near-term
retirements indicated by the survivor curve analgssume an average age for the plant.
Because actual retirements are likely to be old@ntpand thus less valuable dollars, an
inflation adjusted retirement forecast will cordganclude significantly more of the older
physical plant than if a standard non-inflation ustied dollar average age is used.
Replacing that older, lower cost, plant will burd@NR with much higher replacement
costs to maintain the system at its current capadonsequently, | have differentiated
near-term additions between maintenance capitatapial projections that are aimed at

system expansion.
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. SURVIVOR CURVE THEORY
What is a survivor curve?
A survivor curve is the pictorial end result ah actuarial analysis of hundreds of
thousands of transactions that make up the ‘liéystof industrial property accounts.
With each passing year the retirements of propdrgny, leave a smaller percentage of
the original installation in place. If retiremeni®re uniform in size and regularity, a
simple straight line projection would provide areqdate forecast of future retirements,
and, in turn, allow the calculation of the averagmaining life of the assets. But the
retirement patterns of industrial property do nmtofv a straight line. The retirement
patterns of industrial property are characterizgdabcomplex life trajectory which
includes a transition point where survivorship talee dramatic downward turn. The
retirement rate and survivorship rate are inverselgted phenomena. The upside down
bell curve shape of retirement frequency distrdmuticreates the ski-slope shape
survivorship curve. After a period of substant&irements, the retirement pattern passes
through another transition point where retiremdallsoff, leaving a long tail of lingering
survivorship. The overall lifespan survivorshigjéctory for most industrial property
follows this ski-slope pattern seen in Graph Nothat, despite an appearance of
simplicity, requires complex mathematical formulé® replicate. Adding to the
complexity, additions to plant, transfers betweenoants, and various adjustments to
plant accounts over time, can obscure the pati@mstirements, making it difficult to
discern the physical life expectancy of plant amgigment. Survivor curve analysis
translates the hundreds of thousands of data pioiatsecognizable patterns, enabling an

analysis and forecast of future life expectancies.
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Graph No. 2 — Survivor Curve of Original Data
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How does survivor curve theory work?

The survivor curve analysis primarily deals witto survivor curves: one being a curve
that traces the actual surviving dollars from eaobage of plant addition and the other a
prototypical lowa Curve selected to carry the trefidhe actual data out into the future
for forecasting purposes. Once the original dasymhesized into an original experience
survival curve (see Graph No. 2 above), the cumecompared to hundreds of
prototypical curves (see Graph Nos. 3 and 4 betoviind one that will best forecast the
most likely experience of future interim retirem&nt With the retirement forecast in
hand, the average remaining life can be calculated.

Is survivor curve theory accepted by the Commissn?

Yes, the Commission has approved depreciatitgsriaased on survivor curve theory for

over 40 years.
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How do these retirement characteristics converinto survivor curves?

While the retirements of property are the drévef actuarial studies, it is the surviving
dollars that are of concern. For each installaglear investment, the percent of that
year’s plant still surviving in each subsequentryisacalculated. The same exercise is
performed for every year’s installation dollars.nd® the string of aged retirements is
assembled, summation of surviving aged plant aretl agtirements reveals the actual
experienced survival for the account, which wheoattptl becomes the survivor curve for
that specific account as illustrated in Graph No. 2

How does the survivor curve of the actual data upport forecasts of future
retirements?

Once the original survivor curve is obtainede thuestion turns to what should be
expected of that account in terms of future reteats. For this aspect of the study we
look to prototype curves that mimic the patternoof original account activity. The

retirement ratios that characterize the curvesappied to the surviving plant in service
to generate interim retirement dollars. While &hare a few options for typical curve
patterns, the lowa Type Survivor curves are thetrnosmmonly used for depreciation

purposes and are the curves used for this study.

What are lowa Curves?

lowa Curves represent standardized retiremettepes of industrial property developed
from actuarial studies conducted in the 1930s. [Dlwea Curves consist of families of

curves that reflect left-modal, symmetrical-modadnd right-modal frequency

distributions, called simply L, S, and R curvesack family of curves includes four to

five curve sets within the family, labeled;,RR;, Rs, and so on, each with slightly

different slope configurations (see Graph No. 3ol  Further, each curve has
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representatives from each average service lifegagep from 5 years to 120 years. The
modality of the curves simply reflect whether thesinfrequently occurring retirement
age is younger than the average retirement age & @arve (i.e., to the left of the
average service life on a graph) or older thanaverage retirement age — an R Curve
(i.e., to the right of the average service life)equal to the average retirement age —an S
Curve (i.e., symmetrical to the average serviad.lifGraph No. 3 also illustrates the wide
variety of retirement patterns that can occur witisach family of curves, from plant that
experiences retirements almost immediately aftgtiaifation (as in the Rype curve) to
plant that may go a very long time before any sigant retirements take place (as in the
Rs type curve). Graph No. 4 illustrates the impakctifferent curves on the percent
surviving at the termination date, which affecte tterivation of the average remaining

life, which in turn sets the depreciation rate.
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-—Rl =—R2 ——R3 =—R4 ——RS5

100.00%

90.00%

80.00%

70.00%
1Y)
=

> 60.00%
>
-4

2 50.00%
e
=
=

Q  40.00%
=
a.

30.00%

20.00%

10.00%

0.00%

HNNO O AN QN AN W AN N
AGE AS PERCENT OF AVERAGE SERVICE LIFE

Graph No. 4 — Comparison of Curves
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How does the model select the “best fit" curve?
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The selection of a curve is done by a combimatbstatistical comparison and informed
knowledge of the nature of the assets. The statisissessment is a simple calculation
of the differences between the original data aedstected lowa Curve. The differences
are squared to eliminate positive and negativeedifices from cancelling each other out
as well as to accentuate deviations. The curvh thi¢ least sum of squared difference
between the actual book value of the account aadothadicted value of the account is
generally the best fitting curve and, unless sorferofactor weighs heavily in the
analysis, that curve will be used to forecast fittatirements. This concept is illustrated
in Graph No. 5.

Graph No. 5 — lowa Curves Represent the Original Dia
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Why would you not use the curve identified by th model as the “best fit” curve?

The lowa Curve with the least sum of squareéed#inces may fit the overall pattern of
the original survivor curve but may not fit the pon of the original life curve

representing the interim period. For depreciaponposes, the interim period between
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the study date and the termination date definespth@d over which the remaining
undepreciated plant investment must be recovef@ddetermine the average remaining
life of the assets over that period, we take theraye age of the plant in service,
converting it to age as a percent of average selifeto determine where along the lowa
survivor curve it sits. The retirement rate frdmatt point on is the most likely retirement
pattern that will define the average remaining &ifehe asset. The survivor curve model
calculates the least squares statistical testdoh ef several hundred curves. However,
of equal weight is the analyst’s assessment ointhigidual property type and patterns of
retirements.

Describe the concept of the average service life

The physical plant of large industrial entitidse pipelines is made up of thousands of
units of property. For example, the pipeline fts$2hot one long pipe. Rather, it consists
of thousands of sections of pipe of various lengissalled over decades as the system
expanded, or as portions of the system were regpldoe to damage or wear and tear.
While the usefulness and longevity of each sectibpipe depends on the conditions
associated with its use, eventually the retirenegperience begins to reveal how long an
average section of pipe can be expected to remaarvice, as illustrated in Graph No. 6

below.
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Graph No. 6 - Average Service Life Derivation
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At some point assets begin to drop out of servicthat some plant has shorter lives than
others. The average is derived by calculatingpdreent surviving at each age interval,
summing the surviving dollars, and dividing by theginal balance. See Graph No. 6.
For our purposes, knowing the average service (ffSL”) of plant and equipment
allows for an accommodation in the depreciatioe drivation to reflect that some plant
retires over the years, causing a decline in tipeesgation base and a possible shortfall in
capital recovery as illustrated in Graph No. 1 iearlOnce a prototypical curve is
selected to represent the anticipated retiremethenna, an ASL can be calculated for the
property account.

Why is the ASL important?

In general, depreciation rates recover the obshe plant over its life expectancy. The
application of a straight line depreciation rate the annual rate base builds the

depreciation reserves through annual accruals ualemstallments, as shown in the
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vertical bars above. By the truncation date thenfplshould be fully depreciated.
However, if the rate base is declining becausatetim retirements, the annual accruals
will not add up to the full amount needed for remgvby the truncation date, leaving a
shortfall. The importance of using survivor curyeshat by using them, we can avoid
under-recovery of depreciation due to interim egtients between the study date and the
termination date. Interim retirements are congddully recovered and the full original
cost of the unit of property is deducted from thewanulated reserve for depreciation. If
interim retirements are not taken into consideratioderiving the average remaining life
of plant, the depreciation rate will have underergred the plant at the truncation date,
as illustrated by Graph No. 1 earlier.

Describe the concept of the average remainindgdi

The average remaining life (“ARL”) calculatios restricted to the time between the
study date and the termination date. The ARL,roomy known as the “area under the
curve” as illustrated in Graph No. 7 below, represehe time period over which the
company’s remaining net plant will be depreciatddlividing the sum of the surviving
balances as calculated by the survivor curve bysthging balance provides the ARL,

which is used in the depreciation calculations.
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Graph No. 7 - Average Remaining Life & Area Under he Curve
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How does the age of the assets in an accounteatfthe depreciation rate?

Industrial property retirements exhibit a patten the distribution of aged retirements
resembling an upside down bell-shaped. The nurobeetirements of young plant is
low but retirements grow over time to crest athighest level, which corresponds to the
average service life, and then taper off with saftker plant lasting out to the future.
The corollary to the bell curve is the ski-slopeasdd survivor curve. When the
retirement curve is subtracted from the origingtatiations, the result is the survivorship
curve. The life span of line pipe assets is charad by three main phases: first, a long
period of very low retirements that creates a Helel plateau of survivors; second, a
period of increasing retirement frequency, whiokates the primary slope of the survivor

curve; and third, a leveling off of retirementstla¢ end of the life span, which creates a
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long flat tail of survivors. This general pattemnrepresented in the survivor curves
shown in Graph No. 3 above.

The rate of plant retirements will depend on whaleng the curve the average
plant is located. The average age of the plaséimice will indicate, in general, the level
of retirements to be expected over the courseefd¢maining life of the asset. Line pipe
that, on average, is 65 years old will have a §pmtly different retirement rate than
line pipe that is 5 years old. The metallurgicdfedences in materials and changes in
construction techniques contribute to variatiotifenexpectancies for both the whole life
span of the assets and the near-term expectatiges the current respective average
ages of the plant. It is important to note, asd darlier, that the survivor curve is
measuring the age of the dollars retired, not #laesof the dollars retired. Adjusting the
time series for inflation will approximate the agéthe plant for retirement purposes

rather than the age of the dollars.
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IV.  SIMULATED PLANT RECORD ANALYSIS

The actuarial survivor curve model you describedequires vintaged retirement, i.e.,
retirement data tied to the year of installation ofthe assets. What happens if the
vintaged data is not available?

In the absence of reliable data tying the anmeitements back to the specific year of
installation, the Simulated Plant Record Model panvide a similar forecast of annual
retirements for depreciation rate purposes. Theutited Plant Record (“SPR”) model
relies on the survivor curve theories for its foamon but does not generate a least
squares analysis for each data point. InsteadSBi® model applies a prototype lowa
Curve to each annual plant addition and calculatefal balance for the account,
assuming the plant has retired in a pattern sintdathat of the lowa Curves. The
selected curve is used to forecast future retiréspewhich provides the average
remaining life and ultimately the depreciation rate

Does ANR have vintaged plant retirement data?

No, ANR does not have vintaged retirement d&ansequently, | used the SPR model to
simulate the retirement patterns from each pladitiaeh to see which curve came closest
to generating an ending balance that matches thaldmwok balance for each account.
How does the SPR Model represent the actual plaactivity?

As plant ages, the surviving plant ratio falls ia moves along and down the survivor
curve. The average age of the plant in each acamirtmines where the account is, vis-
a-vis the survivor curve, at the study date. TIRRSnethod calculates a theoretical
retirement trajectory that it applies to each \g&taof additions. The curve that best
forecasts an ending plant balance closest to tlalgalant balance is deemed, generally,

to be the best representative pattern for all gesa That declining survival ratio
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determines the interim retirements expected to pdkee between the study date and the
terminal date. These retirements, in turn, arefdhedation for determining the average
remaining life and the negative salvage estimate.

Is there a goodness of fit measurement to gautiee accuracy of the model?

Yes there is a goodness of fit measurement -Can&formance Index (“CI”). The Cl is
derived by dividing the actual ending balance by #bsolute value of the difference
between the actual ending and the predicted eruifaqce.

Actual ending value
| Predicted ending value — Actual ending vdlue

The predicted ending value is squared to eliminagative numbers and then the square
root is taken to hold the predicted value as closthe actual value as possible. If the
difference between the predicted and actual endgnces is high, then the CI ratio will
be low. Conversely, if the difference between phedicted and actual ending balances
is low, then the CI ratio will be high. The ruletbumb for ranking Cls is:

Over 75 excellent fit
50to 75 good fit

15 to 50 fait fit
Under 25 poor fit

The rationale for the CI valuation is that in order the CI to reach 75, the difference
between the actual and predicted balances musitbmW.5% of the actual balance. A
Cl of 50 indicates a differential of only 2%. Thianking system thus requires the
forecasted values to fall close to the actual v&toebe considered even a “fair” fitting of
a hypothetical lowa Survivor curve to the actualada A Cl above 100 indicates a
forecast fit that is within 1% of the actual daeger values for the ClI over 100 do not

indicate a significantly better fitting curve. Ifare than one curve has a CI beyond 100,
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the analyst incorporates other factors to selecagpropriate curve. As the difference
between the predicted ending balance and the aetathg balance gets smaller, the CI

value increases. As the difference approaches #exdC| approaches infinity.
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V. REMAINING LIVES & DEPRECIATION RATES

How did you determine the average remaining liv@for each property account?

The BWMQ Simulated Plant Record model estim#tesaverage service life on the basis
of the lowa-type Survivor Curvéhat calculates an ending balance that most closely
matches the FERC Form 2 book balance at the cliodes study date period. Using the
best fit lowa Curve, the annual surviving plantdoee is calculated via the survivor
curve decline rate (at the approximate inflatiojusittd average age of the surviving
plant) multiplied by the total net additions foethccount. Then the annual balances are
summed and divided by the beginning balance toearat the average remaining life
estimate.

What data did you use to develop the service déifestimates?

The plant data is drawn from the FERC Annual é&teFERC Form 2 and comes in the
form of annual additions, retirements, transfers adjustments.

What adjustments did you make to accommodate fothe inflationary distortions in
the data series discussed earlier?

As noted earlier, a long-term time series cacobge distorted by the cumulative impact
of inflation such that the data at each end ofdata series are no longer compatible.
1950s-era dollars bought more plant and equipmigsmh do current dollars. ANR'’s
transmission plant data stretch over 64 years, lwhic left unadjusted, leaves
incomparable units of measure for the ANR plantitémid and retirement activities.
Plant retirements, as shown in the FERC Form 2]ileety to be older invested dollars
(ie., more physical material) rather than newerested dollars. | adjusted for this
distortion by applying the BLS deflator series, Bét steel mill products, to the plant

activity data series. Applying the deflator indequalizes the vintage year activities so
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that 1950s-era additions and retirements carry Sdnme weight as 2000s-era plant
activities in developing the average remaining dfdhe accounts. The deflator index is
used to develop only the average age of each ataotime transmission function. The
data used for developing the survivor curves thérmseremained the original cost
dollars.

Describe the schedules included in Exhibit NoANR-060 and ANR-061.

Exhibit Nos. ANR-060 and ANR-061 are the scheduthat reflect the data, survivor
curves, and retirement rates for each of the majoecounts in the Storage and
Transmission functions. Each schedule has six9adrage 1 contains a) the survivor
curve, b) a description of the data and its valme] c) a summary of the pertinent
statistics for the account. Page 2 has graphtiesent the plant data over time, in both
original cost dollars and indexed dollars for trarssion plant. Pages 3 and 4 includes
the historical data of plant additions, retiremertansfers, and adjustments. Page 5
presents the forecast of interim retirements basedhe curve and the concluding
average remaining life figure. Page 6 reproducesédlevant portion of the Conformance

Index from the model for the curves consideredHeraccount.

Intangible Plant

Q.

A.

Describe your assessment of Account 301 IntandghOrganization.

Account 301 includes $4,395 in organizationstedscurred in 1949, which appear to be
the cost of incorporation. These costs are natérkas depreciable.

Describe your assessment of Account 303 IntandgbMiscellaneous.

Account 303 includes the cost of computer sofevaneasurement software, computer
equipment, and other intangible assets that sengmmapany-wide function. The

Intangible Plant is composed of group software tast® which the book depreciation
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rate is based on the term of the service contr&ach year some contracts expire and
new software contracts of varying terms are engagjed composite average remaining
life for the Intangible Plant is 1.85 years, with @associated depreciation rate of 10.78%
(as applied to the gross plant for the whole fuumti The groups and the associated

depreciation rates are shown in Schedule No. &bildf No. ANR-059, page 19 of 20.

Production & Gathering Plant

Q.

A.

Describe your assessment of Account 325 GathegifiRights of Way.
Account 325 includes the cost of rights of way production and gathering facilities.
The average age of the plant is 46 years old. pliegpthe same average remaining life
expectancy as | used for Transmission Plant Rightgay: 30.4 years.

Describe your assessment of Account 328 Field Emuring & Regulating Station
Structures.

Account 328 includes the cost of sheds, strestuand property improvements used to
support gathering and production operations. Mezage age is 40 years old. | applied
the same average remaining life expectancy asd fasel ransmission Plant Structures &

Improvements: 29.8 years.

Describe your assessment of Account 329 Gathegi©Other Structures.

Account 329 includes two expenses for propemprovements. The average age is 7
years old. | applied the same average remainifey dixpectancy as | used for

Transmission Plant Structures & Improvements: 38as.

Describe your assessment of Account 332 Gathegirfrield Lines.

Account 332 includes of small diameter latergleplines connection field operations to

the mainline system. The average age is 43 yddrs b applied the same average

remaining life expectancy as | used for Transmis$lant Mains: 30.3 years.
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Describe your assessment of Account 334 GathegirField Measuring & Regulating
Equipment.

Account 334 includes the cost of equipment sashmeters, piping, controls, and
dehydrators. The average age is 26 years olgplleal the same average remaining life

expectancy as | used for Transmission Plant Meagw@guipment: 30.1 years.

Storage Plant

Q.

A.

Describe your assessment of Account 350.2 StoeaBights of Way.

Account 350.2 includes the costs of rights-ofywagreements acquired for utility
operations. The data for this account covers 1B6ugh 2014. ANR's Storage Rights-
of-Way account has not seen significant expansa@nnfost of its history with the
exception of three years - 1980, 2003, and 201tk history shows few retirements, with
one large retirement in 2009 representing over b%he existing plant balance. The
inflation adjusted average age of the account i& ¥@ars. The four best curves, as
judged by the Conformance Index, suggest an averlagscal life of between 55 and 65
years with average remaining lives of between 2b3thyears. Thed. S, and $ curves
follow a similar trajectory while the Rakes a dramatic decline in the out-years of the
truncation period. | selected the 65cBrve because of the goodness of fit measurement.
Using this curve forecasts interim retirements,thmaturn, produce an average remaining
life of 24.4 years over the 35 year economic lifeee Exhibit No. ANR-060, Schedule
No. A-1.

Describe your assessment of Account 351 Stora§&uctures & Improvements.

Account 351 includes the buildings, garages,easscroads, fencing, garage doors,
cabinets, lighting systems, sheds, and other hgusaterial in which storage operating

equipment is housed, as well as improvements tattiuetures over time. The inflation
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adjusted average age of the account is 28.4 yeddlR's Storage Structures &
Improvements account had a very long period of tpladditions with almost no
retirements from 1970 through 2000. There wasustet of large retirements from 2000
to 2007 but they were minor in comparison to thaltbalance. | elected to use the 60-
S lowa Curve, which has the highest Conformancexnd@&he 60-$ Curve produces an
average remaining life of 30.61 years over the meimg economic life of 35 yearSee
Exhibit No. ANR-060, Schedule No. A-2.

Describe your assessment of Account 352 Storagells, Leaseholds, & Reservoirs.

Account 352 is made up of three subaccounts:BB&lls, 352.1 Leaseholds, and 352.2
Reservoirs. The inflation adjusted average agbéeftcount is 31.5 years. The account
includes the costs of drilling wells, Christmaseggedeeds and leases, and mineral rights.
In this account there are a number of large retr@s that are somewhat clustered
around 1986 and 2006. The Conformance Index for5Sthé& curve indicates a good
match with the original data and produces an aeeragaining life of 29.1 years over
the remaining economic life of 35 years. See EkNb. ANR-060, Schedule No. A-3.
Describe your assessment of Account 353 Storagees.

Account 353 includes the cost of line pipe, eslyfittings, and line pack. The inflation
adjusted average age of the account is 31.5 yEhesaverage age of the plant is 23 years
old. Account 353 has a 45-year history of regalanual plant additions but almost no
retirements until 2000 and thereafter. Despiteuiealanced retirement experience, the
50-S curve has a high Conformance Index, suggestingaa gnatch with the original
data pointing toward a good indicator of futureennn retirements. Using the 5Q-S

curve forecasts interim retirements that producevarage remaining life of 28.7 years
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over the remaining economic life of 35 years. Bgkibit No. ANR-060, Schedule No.
A-4.

Describe your assessment of Account 354 StoraGempressor Station Equipment.
Account 354 includes the cost of compressoratrob valves, mufflers, lubricating oils,
fire suppression systems, and other equipment detdeperate the stations that move
gas through the system. The inflation adjustedagesiage of the account is 25.7 years.
Account 354 has a 45-year history of large plaiitaxhs and few retirements until 2000
and thereafter. The survivor curve model indicat®@dde range of ASLs in the range 40
to 70 years. However, consistent with the disousdelow regarding transmission
function compressor station equipment, | set thd. A&t Account 354 at 10 years. See
Exhibit No. ANR-060, Schedule No. A-5.

Describe your assessment of Account 355 Storagdeasuring & Regulating
Equipment.

Account 355 includes the costs of equipment edet® manage the gas flows, such as
plug and ball valves, hygrometers, gravitometetspmatographs, manifolds, control
software, and other equipment. The inflation adjdsaverage age of the account is 32.4
years. Account 355 has few retirements until the080and modest retirements since that
time, with an exception in 2003 when a major reteat took place. The survivor curves
indicate an average service life in 50- to 55-yearge. The CI for the 50:Reurve
indicates a good match with the original data amou&l provide the good indicator of
future interim retirements; it produces an averegeaining life of 24.7 years over the
remaining economic life of 35 years. See Exhilmt NNR-060, Schedule No. A-6.

Describe your assessment of Account 356 Storagarification Equipment.
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Account 356 includes the scrubbers and dehydsasmd similar equipment used to clean
the gas stream. The Account has no retirement airg004 major retirement. The
inflation adjusted average age of the account i3 8ars. The lack of retirement data
cautions against relying on any specific survivarve. Nonetheless, the 6%-®wa
Curve indicates a good match with the original datd forecasts interim retirements that
in turn produce an average remaining life of 28&4drg over the remaining economic life
of 35 years. See Exhibit No. ANR-060, Schedule AG.

Describe your assessment of Account 357 Other &gment.

Account 357 includes parts and equipment that’'tdquite fit into other property
accounts. The inflation adjusted average age ofatmount is 31.5 years. There was
insufficient data to run an SPR model so | elettedse the same average remaining life
as the purification equipment account due to thalai nature of the assets within the

accounts.

Transmission Plant

Describe your assessment of Account 365.2 Transsion Rights of Way.

Account 365.2 Transmission Rights of Way inclsidee cost of acquiring the rights to
use property for pipeline operations. The averagge of the original cost dollars in the
account is 28 years old, the inflation adjustedaye age is 46.8 years. The account has
had modest retirements throughout its history. Trtexed net additions graph and
indexed retirement graphs reproduced on page 2didh B-1 reflect the relative weight
of the early dollars investments. | selected theR8 lowa Curve because it has a high
Conformance Index and its forecast of a 5-yearageiof near-term interim retirements

is close the actual recent 5-year average retirereel.  Using the 80-Rcurve
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forecasts interim retirements that in turn prodaneaverage remaining life of 30.4 years
over the remaining economic life of 35 years. Bgkibit No. ANR-061, Schedule No.
B-1.

Describe your assessment of Account 366 Transmien Structures &
Improvements.

Account 366 Transmission Structures & Improvetsas the account that holds the costs
associated with the buildings, garages, and lap#sdeprovements that host the
equipment needed to operate the system. The indee¢dadditions and indexed
retirements charts on page 2 of Schedule B-2 ibelidee relative impact of the adjusted
earl plant activity in 1951 and 1966. These adesits shift the average age of the
account from 29 years old in original cost dolltyss2.8 years old in inflation adjusted
dollars. The survivor curve model indicates averasgerice lives in the 65- to 90-year
range. | selected the 85-FPwa Curve because it has a high Conformance ladelxits
five-year average for interim retirements is reflex of the actual five-year average.
Using the 85-R curve forecasts interim retirements that produteerage remaining
life of 29.8 years over the remaining economic fe85 years. See Exhibit No. ANR-
061, Schedule No. B-2.

Describe your assessment of Account 367 Transrsiign Mains.

Account 367 Transmission Mains is broken int tsubgroups: the Tie Line Integrity
program facilities and Mains. The division recaggs ANR’s commitment to pipeline
safety and integrity in its capital plan to retaed replace the Tie Line that links ANR’s
Southwest and Southeast Mainlines. Certain Tiee Liacilities are line pipe
manufactured by Youngstown Steel Works that arevknto have structural integrity

problems. Although ANR has not had any such prablen its own system, it plans, out
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of an abundance of caution, to retire and replaesd sections of line pipe over the next
five years. Consequently, | have assigned thecqpately $25 million in Youngstown
Tie Line pipe a 5 year average remaining life. Taance of the Mains account is
discussed below.

Account 367 holds the costs associated with magldine line pipe itself as well as
the river crossings, line pack, valves, haulingl mspections. Account 367 has a robust
history of plant additions and retirements goingko@4 years. It started with a $75
million balance, expanded by $100 million in théeld950s, and then experienced a
prolonged period of expansion through to the presdtin $20 to $60 million added per
year. When the inflation index is applied to thetad series, as shown on page 2 of
Schedule B-3, the relative import of additions Bb1 and 1966 become clear, shifting
the average age from 32 years old to 49.2 years Bldlative to additions, the annual
retirements appear to have been modest until tR@x20hen retirements began to top
several million every year. But the inflation astpd series indicates a more robust
retirement history in the 1960s/1970s. The redasize of the retirements over the long
run results in a survivor curve that indicates agidy a long lived asset. There are
several lowa Curves that pass the threshold testgolodness of fit with average service
lives ranging from 70 to 90 years old. | seledtesl 85-R lowa Curve because the five
average of its near-term retirement forecast resulta figure closer to the five year
average of recent pipeline experience. Using ¢hive and ASL results in a 30.3-year
average remaining life over the 35-year econonfe. I5ee Exhibit No. ANR-061,
Schedule No. B-3.

Describe Account 368 Transmission Compressor Stan Equipment.
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Account 368 Transmission Compressor Station ggent is made up of the compressor
engines that pressurize natural gas to push itugirothe pipeline system, and the
associated pipes, meters, control valves, platforansl exhaust handlers. ANR has
approximately 308 compressor units at 58 comprestsions across its system, most of
which are powered by reciprocating engines andra@7pawered by gas turbines. The
mix of compressor units includes some that aredsdhd for abandonment in the near
future, some with low annual run rates, some wighlannual run rates, some that run
day and night, and some that are used on a stamdiy. Although only 10% of the
compressors are turbines, the turbines make upd@afe compressor station equipment
account dollars.

The data on compressor plant addition and reargmdollars reflects that some
current plant goes back to the early 1950s, iffadher (See Schedule No. B-4 in Exhibit
No. ANR-061. The Retirements graph shows that AR very low retirement events,
as reflected in the original cost dollars in thes@unt for the first three decades, followed
by modest retirements in the 1980s and 1990s. lBaitrtflation adjusted net additions
and retirement charts show a somewhat more intetisement history and a much more
intense net additions summary. Then in the 208fds; decades of little to no retirement
activity, ANR experienced enormous turnover in Azeb368 as millions of dollars of
plant and equipment was retired. The inflatioruatgd data series shifts the average age
from 15 years old to 33 years old.

What does the survivor curve model suggest regding Account 3687?

The SPR model indicates a 6@-81d a 65-S1 are the best fitting curves, indigatin
ASL of 60 to 75 years, and a 27- and 30-year aeeragnaining life, respectively,

assuming the 35-year economic truncation life. AdNRccount 368 data (see the
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Retirements graph and Plant Balance graph in Sédébtu B-4 of Exhibit No. ANR-061
reflects a long history of low retirement activippm 1951 to the 2000s. The model
forecast a 60 year ASL and a 27 year ARL.

Do you concur with the survivor curve projectionfor Account 3687

No, I do not. In reviewing the data and talkimgseveral ANR system managers, | have
come to the conclusion that the 30-year ARL pragector Account 368 no longer fits
the situation facing the account. The ongoing gkanin how ANR uses compression
equipment, as well as its ongoing work to moderitzeompressor equipment, dictates a
different approach. The survivor curve theory cauty predict the future based on the
mathematical trends inherent in the data. In itheséance, the ANR compressor station
equipment is not going to follow its historical pat The mix of station equipment and
maintenance and modernization policies suggest ehrstorter life span than the 30-
some year average remaining life predicted by tineisor curve methodology.

What average remaining life do you recommend foAccount 3687

| developed separate rates for turbines angbrecating engine equipment as reflected in
Schedule No. 5 and then composited the impactsrigedthe overall rate.

Turbines

Gas turbine engines are significantly more effitithan reciprocating engines but that
efficiency comes at a cost — the turbines are baihe expensive to acquire and have a
shorter life expectancy. Turbine manufacturer®maonend major overhauls at intervals
of 35,000 to 40,000 hours, roughly every four toarfand-a-half years assuming the
engine ran 24/7 for the year (8,740 hours). Thbéstntial overhauling cost is
capitalized, in effect, like purchasing a new toebi The effective depreciable lifespan of

a turbine engine is thus the time between overhaMsile ANR has some turbine
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equipment that is much older than ten years, tdasiy standard, in my experience, is
that turbines have useful lives between major cuglshof less than ten years. In ANR’s
case, the most recent turbine usage data reflecoth throughput levels of the 2012 —
2015 period. On average, ANR’s 37 turbine engirmas 1,311 hours per year, which
suggests a 26.3-year lifespan (combined 34,500aggenverhaul hour recommendation
divided by 1,311 hours). Given that the average @gANR'’s turbine assets is 15-years
old, the average remaining life of ANR’s turbinexqwessors is 11 years.

Recips

ANR has 223 reciprocating engine compressor umitee Transmission function. Some
of the investment in plant associated with theggres date back to 1949. The average
age of the dollars invested in ANR’s recip engingsapproximately 20 years old,
although the indexed age is about 33 years oldnotsd in the survivor curve discussion
above, compressor station equipment can have avesawyice lives into the 60 year
range. However, as these machines approach therhiife expectancies, they require
more frequent and more expensive maintenance regimehe cost of major overhauls is
capitalized just as it is for turbines. As notegd ANR witness Hampton, ANR'’s
maintenance policy, given the age of the equipmenty conduct a major overhaul on
each recip engine every ten years. This, in effestiablishes a ten year lifespan for the
capitalized overhaul costs for recip engine equitmeln addition, given a 35-year
remaining economic life and plant that is at ledkstears old on average, 15 years would
be a reasonable ARL estimate. Averaging the 10-1&nyear estimates suggests a 12.5
year ARL for recip compression equipment.

Describe your assessment of Account 369 Transmign Measuring & Regulating
Equipment.
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Account 369 Transmission Measuring & Regulatibguipment holds the costs of the
meters, gauges, and minor piping needed to moamndrcontrol the system. ANR has
approximately 600 active metering facilities. Tdmcount has a lively history of annual
plant additions and retirements. The indexed dditians and indexed retirements charts
on page 2 of Schedule No. B-5 illustrate the redatmpact of inflation adjusted plant
activity in the 1960s and early 1970s, which shifis average age from 15 years old to
24.8 years old. | selected the 65t8wa Curve because it has a high Conformance Index
score and its five year average forecast retiresnenclose the most recent five year
average for retirements. Using the 66®urve results in an average remaining life of
30.1 years over the 35-year economic remaininggd@. See Exhibit No. ANR-061,
Schedule No. B-5.

Describe your assessment of Account 370 Transmign Communications
Equipment.

Account 370 Transmission Communications Equipnends the costs associated with
the telephones, microwave equipment, towers, aceivers used to manage the system.
Account 370 has had frequent retirements throughsttistory but a tapering off in net

additions of late. The account is currently altrfafly accrued.  Given that the nature
of communications equipment is becoming more dlignd wireless, and governed by
software rather than hardware, | have elected ¢gest a 10% depreciation rate as a
placeholder rate pending new plant additions fonmmnications upgrades. ANR uses a
separate depreciation rate for Account 370 rathmn tjoining the function wide

depreciation rate.

General Plant

What were your conclusions regarding General Pla depreciation rates?
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The current depreciation rates for ANR’s Gené&tlant accounts are shown in column d
of Exhibit No. ANR-059, Schedule No. 2; the reconmehed rates are shown in column f.
This analysis gives weight to ANR'’s substantialitalpmprovement plans, as reflected
in the plant additions shown in Exhibit No. ANR)Schedule No. 4. The calculations
leading to the recommended depreciation ratesterers on Schedule No. 5 of Exhibit

No. ANR-059.

Account 390 Structures & Improvements — AccoB880 includes plant such as office

space, shelving, phone systems, heating and plgmiohprovements. The current
depreciation rate is 1.30%. Unlike other struguaad improvement accounts, Account
390 does not include buildings themselves but rdtie interior fittings; consequently, |
recommend using a 20 year service life. Givenawerage age of approximately 2.8
years, the average remaining life is then 17.2sye@ividing the projected net plant by
17.2 years, and then dividing by the gross plargeirvice, the resulting depreciation rate
is 5.47%.

Account 391 Office Equipment — The current de@@en rates is 6.67%. | recommend

using a 7-year average service life. Given theane age of approximately 2.7 years,
the average remaining life is then 4.3 years. ding the projected net plant by 4.3
years, and then dividing by the gross plant iniservthe resulting depreciation rate is
16.17%.

Account 392 Transportation Equipment — The curmepreciation rate is 9.47%. |

recommend using a 10-year service life. Givendherage age of approximately 4.8

years, the average remaining life is then 8 yed@aiiding the projected net plant by 8
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years, and then dividing by the gross plant iniservthe resulting depreciation rate is
9.79%.

Account 394 Tools, Shop, & Garage Equipment — Tlreenit depreciation rate is 5.71%.

| recommend using a 15-year service life. Givendlierage age of approximately 10.9
years, the average remaining life is then 4.1 ye&@#widing the projected net plant by
4.1 years, and then dividing by the gross plaseinvice, the resulting depreciation rate is
10.8%.

Account 396 Power Operated Equipment — The curdeptreciation rate is 5.71%. |

recommend using a 12-year service life and, giheratverage age of approximately 10.3
years, the average remaining life is then 1.7 ye®&widing the projected net plant by
1.7 years, and then dividing by the gross plaseivice, the resulting depreciation rate is

3.76%.
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VI. NEGATIVE SALVAGE

What is negative salvage?

Negative salvage is the cost of taking plant @uservice. In many instances the cost is
de minimisand treated as maintenance expense but in otsEmges substantial costs
can be incurred. When these costs become siZabjeate treated as part of the recovery
of capital costs and debited to the accumulatedrvesfor depreciation. Similarly, the
salvage value of assets removed from service represrecovery of some of the cost of
acquiring the asset and are thus also treatedrasfiiéie depreciation of capital costs, in
this case a credit to the accumulated reservedpretiation. Where the cost of removal
exceeds the salvage value of the retired assegxtess cost is termed net salvage or
“negative salvage” and debited to the accumula@edrwve for depreciation.

Companies incur negative salvage in two ways, firstthe cost of removing
interim retirements and second on the decommissipmemoval, and remediation upon
the final termination of the company’s assets teatain at the end of the service life.
While net salvage is often incorporated into therdeiation expense recovery for
individual asset accounts, here a composite nebgalrate estimate for both interim
negative salvage (“INS”) and terminal negative agts (“TNS”) is computed for the
transmission function.

Does ANR currently have negative salvage rates?

No.

Do you recommend establishing negative salvagates on ANR?

Yes, | do. Although many ANR property accouh&s/e a modest retirement history, the

bulk of its plant is thirty or more years old, wigbme line pipe and metering equipment
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approaching 50 years old. These facilities aragtd start moving over the edge of the
survivor curve decline horizon, after which we slkdosee a much higher rate of plant
retirements and associated negative salvage casisse interim retirements are part of
the plant balance forecast discussed above andsackto derive the average remaining
life estimate. | would expect that ANR, like ather pipelines, will experience costs of
removal that exceed salvage value of the scrap abeemeters. So a negative salvage
expense should be anticipated and a negative sahadg established to accommodate the
anticipated costs.

How were the terminal negative salvage estimatekerived?

Upon reaching the end of the useful life of fhipeline assets, the facilities are either
physically removed from the service area for digh@s made safe for abandonment in
place. The cost of removal and remediation ofregients is based on the civil
engineering study of the storage and transmissiogtion plant done by ANR witness
Taylor. Mr. Taylor’s exhibits reflect the cost @moval and dismantling on a project by
project basis. | have reformatted those costsERE property accounts, and calculated
the negative salvage rates for the three plantutsdrom which most of these costs will
arise. His figure is incorporated into SchedutesN6 and 7 of Exhibit No. ANR-059 for
the development of composite net salvage rates.

How did you estimate the cost of interim retirenents?

| developed the interim retirement negative agly expense by first pulling the plant to
be retired from the survivor curve forecasts amhthpplying the negative salvage ratio
by account as determined from the terminal negaaleage study performed by ANR

witness Taylor. The TNS study is an engineeringela study that examines
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dismantlement costs for the entire system. The T3t&ly approaches cost by
construction project, such as a river crossing ismentling of a compressor station,
rather than by FERC account numbers.

How did you composite the interim retirement col estimates and the terminal
retirement cost estimates?

The composite process is shown on Schedule Nor the Transmission function and
Schedule No. 6 for the Storage function. Each duleeis in three parts: A) the
Engineering Study, B) Applying the TNS Rate to Retients, and C) Composite
Negative Salvage Rate.

In part A, the methodology converts the TNS studgtcestimates into FERC
property accounts and converts them into a negatilveage rate in column f by dividing
the negative salvage cost in e by the plant iniserfor that account in column b.
Meanwhile, the gross plant in service from columnsbseparated into the interim
retirements developed in the survivor curve analysolumn c¢) and the remainder of
plant that will be subject to the terminal remosasts (column d).

In part B, the methodology applies the TNS rateduon f) to the interim
retirements (column c) to develop the cost of reahdor interim retirements in column
g, and then weights the costs (column i) by theragye remaining life (column h) as
derived in the survivor curve analysis. Similatlye methodology also applies the TNS
rates (column f) to the terminal retirements (calud) to develop terminal retirement
costs (column j) and then weights those costs faold) by the economic lifespan
(column k).

In part C, the methodology composites the interid germinal retirement costs

to develop the average remaining years for recosknggative salvage costs (column h).
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The total salvage costs, as estimated by the TN&8ystsum of column e) are then
divided by the remaining years for an annual negagalvage recovery amount (column
g). That amount is then divided by the gross piargervice (column b) to arrive at the
composite negative salvage rate (boxed figure iturf@o h). | developed the negative
salvage rate recommendations for ANR by compositirey estimated cost of retiring
interim plant retirements and the estimated cosebifing all the remaining plant at the
economic termination date. | relied on ANR witnéBsylor's TNS study for the
estimated cost to dismantle and remove the ANRIitiasi Using the TNS as a
foundation | calculated negative salvage rates BRE property account (Column e of
Schedule No. 6 for Storage Plant and Schedule Nor Transmission Plant, in Exhibit
No. ANR-059. | applied these negative salvagesraidhe estimated interim retirements
to arrive at the cost of interim retirements. Thaubtracting the interim retirements from
the total plant in service, | arrived at the plaobject to terminal retirement. | applied
the negative salvage rates to the terminal retiréipkant to arrive at the cost of terminal
retirements. Because these retirement costs bellrecovered over the average
remaining lives of the assets | weighted the cbgtdhe average remaining lives for each
account — the full 35 years for terminal retirensesntd slightly shorter average remaining
lives for the interim retirements. The compositeesaare reported on each schedule and
on Schedule No. 1. These calculations are showBxdribit No. ANR-059, Schedule
No. 6 for Storage plant and Schedule No. 7 for 3massion Plant.

What is the composite negative salvage rate ftnansmission and storage plant?

The composite rate for Storage negative salvisg€.70%; the composite rate for
Transmission negative salvage is 1.46%.

Does this conclude your Prepared Direct Testimoi?
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A. Yes, it does.
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