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Summary of the Prepared Direct Testimony of Dr. Paul R. Carpenter

Dr. Carpenter is a principal of The Brattle GroujBréttle”), an economic and
management consulting firm. Dr. Carpenter’s testiynevaluates considerations of business risk
relevant to the determination of an appropriatairreton equity (“ROE”) for purposes of
calculating ANR’s FERC-regulated rates. Dr. Carpenhas reviewed and taken into
consideration the description of ANR’s system amal risks it faces in the testimonies of ANR
witnesses Bennett and Hampton. However, Dr. Caepeevaluates independently — using
publicly available data — how ANR'’s risks are pmsied with respect to the eight companies in
the proxy group ANR witness Vilbert defines in bast of capital testimony.

Dr. Carpenter analyzes the eight-member proxy gsmigcted by ANR witness Vilbert,
and shows that FERC-regulated gas transmissionr#es the business activities of the group
(accounting for more than 70 percent of the totdR. reviews the 43 pipelines owned by the
proxy group companies and selects a sample comgaihe largest 17 pipelines, which together
account for 80 percent of the total FERC-regulataiiral gas pipeline net income for the proxy
group as a whole, and just under 80 percent otitiély plant. Dr. Carpenter opines that these
pipelines are representative of the proxy grou@abse the remaining 26 pipelines are small. Dr.
Carpenter goes on to analyze the business risksedl7 pipelines and compares these business
risks with that of ANR.

Dr. Carpenter’s analysis indicates that AfdRes appreciably greater business risk than
the pipelines in the proxy group. This is so beeaadthough it has approximately equivalent
forward contract cover, ANR is much more exposexhtthe proxy group pipelines to shipper
credit risk. Moreover, ANR is more exposed to highsk market area storage than the proxy
group pipelines and has greater operating risk thuea large capital maintenance and
modernization program taking place between 2015 201B. ANR, like many of the proxy
group pipelines, faces competition from other piged which contributes to its business risk.



Docket No. RP16- _ -000
Exhibit No. ANR-032

Dr. Carpenter testifies that because ANR’s busimsgsis higher than that of the proxy
group pipelines, he recommends that the authoneadn on equity should be set above the
median of the proxy group calculated in Dr. Vilbertestimony. Dr. Carpenter quantifies a
“credit risk premium” by examining yields on thebdleof an index of independent oil and gas
producers, which he compares to yields on an irddextility bonds. Taking into account this
credit risk premium and the other elevated busingsks facing ANR, Dr. Carpenter
recommends that ANR’s ROE be set at 100 basis painbve the median ROE calculated by
ANR witness Vilbert.
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Glossary of Terms

ANR ANR Pipeline Company

BWP Boardwalk Pipeline Partners, LP

CPPL Columbia Pipeline Partners LP
Commission Federal Energy Regulatory Commission
Dth Dekatherms

E&P Exploration and production

EBB Electronic bulletin board

EBIT Earnings before interest and tax

EBITDA Earnings before interest, tax, depreciatma amortization
ENBL Enable Midstream Partners, LP

EQM EQT Midstream Partners, LP

FERC Federal Energy Regulatory Commission
Fitch Fitch Ratings

KMI Kinder Morgan, Inc.



Moody'’s

Nexus

ROE

Rover

S&P

SE Mainline

SEP

SW Mainline

TCP

TEP

Tie Line

Moody’s Investor Service

Spectra Energy Nexus Gas Transmission Project

Return on equity

Energy Transfer Partners Rover Pipeline Btoje

Standard and Poor’s

Southeast Mainline

Spectra Energy Partners LP

Southwest Mainline

TC Pipelines, LP

Tallgrass Energy Partners, LP

A line from Defiance, Ohio to Bridgman, dhigan that
connects ANR’s SE and SW Mainlines
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Q1.
Al.

Q2.

A2.

INTRODUCTION AND QUALIFICATIONS

Please state your name, address and position.

My name is Paul R. Carpenter. | am a Principal lo¢ Brattle Group, an economic and
management consulting firm with offices in Massa#its; Washington D.C.; New York;
San Francisco, California; London, England; Romedhtl; and Toronto, Canada. My
office is located at 44 Brattle Street, Cambridgassachusetts 02138.

Could you briefly describe your educational backgraond and professional

gualifications?

| am an economist specializing in the fields ofusttial organization, finance and energy
and regulatory economics. | received a Ph.D. inlipdpEconomics and an M.S. in
Management from the Massachusetts Institute of A@olyy, and a B.A. in Economics
from Stanford University. | have been involved iesearch and consulting on the
economics and regulation of the natural gas, ail alectric utility industries in North
America and abroad for over thirty years. | freglyehave testified before federal and
state regulatory commissions, in federal court leidre the U.S. Congress, on issues of
pricing, competition and regulatory policy in thesdustries. Outside of North America, |
have advised governments and regulatory bodiebesttucture and performance of their
natural gas markets and the pricing of gas trarssomsservices. These assignments have
included testimony before the U.K. Monopolies ancryers Commission and the
Australian Competition Tribunal, and advice to thevernments of and regulators in,
Greece, Ireland, the Netherlands, New Zealand amstralia. | have been extensively
involved in the evaluation of the economics andulagpn of the natural gas pipeline
industry in North America. In the U.S., | have testl frequently before the Federal
Energy Regulatory Commission (“FERC” or “Commissjoand many state regulatory
commissions on issues such as gas transmissioingyriate design and cost of capital,
new pipeline certification, and competition polidy. Canada, | have testified before the
National Energy Board and several provincial reguiabodies on the subject of business
risk and its relationship to the cost of capital f@tural gas pipelines and distributors.



© 00 N O

10

11
12
13
14
15
16
17
18
19

20

21
22
23
24
25
26
27

Direct Testimony of Paul R. Carpenter Exhibit MNR-032
Docket RP16-___ -000 Page 2 of 43

Q3.
A3.

Q4.
A4.

Q5.
A5.

Further details of my educational and professidiaakground, as well as a listing of my
publications, are provided in my resume appendddisotestimony as Exhibit No. ANR-
033.

PURPOSE OF TESTIMONY AND SUMMARY

What is the purpose of your testimony?

ANR Pipeline Company (“ANR”) has asked me to reviésvbusiness risks and evaluate
its risk positioning with respect to the proxy gooANR witness Vilbert analyzes in his

cost of capital testimony for ANR. | understandtttiee purpose of this relative business
risk analysis will be to determine an authorizete @& return on equity (‘ROE”) for ANR.

Could you summarize how you approached this task?

Yes. | started by enumerating a set of busineg&sfaitors which are most relevant to an
investor’s decision to invest in the securitiesaafatural gas pipeline, and which therefore
need to be taken into account in determining ththaaized rate of return which
adequately compensates the investor for bearindy sisks. For each risk factor |
considered how ANR'’s risk compares to the corredpanrisk of the pipelines owned by
the companies in Dr. Vilbert’'s proxy group. | haatso taken into consideration ANR'’s
own evaluation of the risks that it faces, as dbsdrin the testimonies of ANR witnesses
Bennett and Hampton, although | have relied uponawy independent analysis in

reaching my conclusions.

Please summarize your conclusions.

| conclude that ANR’s business risk is greater ttieat of the pipelines in the proxy group,
principally as a result of ANR’s exposure to shippeedit risk and because ANR is more
exposed to higher-risk market area storage tharpielines in the proxy group. | also
find that ANR has greater operating risk than tliexp group pipelines, due to its
significant maintenance and modernization progrAMR’s business risk is towards the
top end of the range of the 17 proxy group pipalihbave analyzed. On the basis of its
elevated business risk, | recommend an authorigedyereturn above the median of the
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Q6.
AG.

Q7.

AT.

proxy group estimated in ANR witness Vilbert’'s teginy. Since a major driver of
ANR'’s increased business risk is its exposure églicrrisk of shale gas producers, | have
benchmarked an appropriate ROE adder by examimggjtcspreads between an index of
low-risk utility shippers and higher-risk indepentl®il and gas producers. | judge that an
ROE adder of 100 basis points would be reasonalherefore recommend that ANR’s
ROE be set at 100 basis points above the median ¢é¥dtlated by ANR witness Dr.
Vilbert.

Please describe how your testimony is organized.

In section Ill, | explain the concept of businesk rand how it relates to determining an
authorized return for a natural gas pipeline. Ictise IV, | describe my understanding of
ANR’s pipeline system and highlight some key busseisk factors. In section V, |

analyze the business risk of the proxy group, arggction VI, | present my conclusions.

BACKGROUND ON THE CONCEPT OF BUSINESS RISK AND ROE

What is your understanding of the factors and conslerations relevant to the FERC’s
approach to establishing an ROE for an interstate atural gas pipeline?

The determination of a pipeline’s allowed ROE rgprés one component in the FERC'’s
rate-making process. In order to meet the “just weabonable” standard, rates must be
sufficient to allow investors in the common equotiya pipeline the opportunity to earn a
return on investment that is similar to the retuamailable elsewhere from investments of
similar risk. FERC has set out its policy and picacfor determining an ROE that meets
the just and reasonable standard in policy statesremd prior decision'sTo determine
the authorized ROE for a particular pipeline, FER@rts with estimates of the return
required by investors in a proxy group of compagatmpanies. FERC uses the estimates
for each company in the proxy group to derive ageamf reasonableness for the
authorized ROE of the pipeline.

1

See, for exampldolicy StatementComposition of Proxy Groups for Determining Gas &itPipeline

Return on Equityl23 FERC 1 61,048 (2008).
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Q8.

A8.

When determining the authorized ROE from within thage of reasonableness derived
from the proxy group, FERC considers the businesds af the pipeline relative to the
business risk of the pipelines in the proxy grdfiphere are no reasons to distinguish the
business risk of the subject pipeline from the hess risk of the proxy group, FERC will
set the ROE at the median ROE of the proxy grofymdwever, there are compelling
reasons for believing that the business risk ofstlitgect pipeline is significantly different
from the business risk of the proxy group, FERCl wilnsider moving the authorized

ROE away from the median.

What is business risk and how does it relate to aegulator's decision to establish an

authorized return for a natural gas pipeline?

One of the bedrock principles for establishing & faturn on capital for a regulated
pipeline that has been long recognized by econsmisgulators, and the courts in the U.S.
is that the authorized return should be comparatte the returns available from
investing in other companies with similar rfskvhen investors provide capital to any
business, including a regulated business suchtasahgas transmission, they must expect
to recover that investment, together with a faitume on it, from future cash flows
generated by the business. There are two ways ichvwiivestors’ expectations of future
cash flows could fall short of the level requirednieet the fair return standard. First, the
expected cash flows might be too small;, and, secahd expected variability or

uncertainty in the cash flows above or below theeeked level might be too great.

The variability or uncertainty in future cash flowsrelevant because investors require
compensation for bearing risk: other things egunakstors put a lower value on uncertain
future returns than they do on certain future retwof the same magnitude. For example,
the expected rate of return from investing in egsécurities is higher than the expected
rate of return from investing in government debttfas reason. However, when analyzing

variability or uncertainty in returns, the only iability which is relevant is that which

2

SeeFPC v. Hope Natural Gas Co., 320 U.S. 591 (1% Bluefield Water Works & Improvement Co. v.

Public Service Commission of West Virginia, 262. 879 (1923).
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Q9.
A9.

cannot be diversified away by holding a broad pddfof different investments (like a

broad-based mutual fund). The undiversified riskttihemains is measured by the
correlation between the future cash flows and nstdrom the market as a whole (the
most diversified set of investments available).sTisicommonly termed “systematic risk”.

The compensation required by investors for beasygjematic risk is incorporated into
the market-based ROE estimates of the proxy groofpanies prepared by ANR witness
Vilbert. One way of thinking about the impact ofsymatic risk on expected returns is to
consider a net present value analysis of an invadtm expected future cash flows: if
there is a greater degree of systematic risk ircsh flows, a higher discount rate will be

required and the net present value will be smaller.

The expected level, as distinct from the variapibtr uncertainty around that level, of
future cash flows is also relevant to investorseassment of whether they expect to
recover their investment together with a fair rafereturn. For example, the expected
yield from investing in low-grade unsecured debgjisater than the expected yield from
investing in government debt because of the notigiblp risk that interest and principal

may not be repaid in the former case. The riskaf-payment is taken into account by
investors in pricing the debt irrespective of wiagtthe risk of non-payment is systematic
(correlated with returns from the market as a whotenot.

In order to meet the fair return standard, andrtwvide investors in regulated pipelines
with a reasonable opportunity to earn a fair rdteeturn, the level of the authorized ROE
determined by FERC needs to take into account Hmhexposure of the pipeline to
systematic risk and the risk that investors mayraobver their investment, together with

a fair return.
How do you analyze business risk for a natural ggsipeline?

Business risk refers to the underlying risks inheig a particular company’s market and
operations. Although it is a somewhat subjectivecept, and there is more than one way
of structuring an analysis of business risk, anrapgh that is commonly taken is to
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consider five elements of business risk: supply, memand (or market) risk, competitive
risk, operating risk and regulatory ridk.

Supply riskrefers to the ability of shippers on a particydgreline to obtain reasonably-
priced supplies of gas in the supply region serlbgdhat pipeline. For example, if a
pipeline serves a supply region in which productwoitumes are declining and in which
there is little prospect of obtaining new suppl¢seasonable cost, that pipeline would see
elevated supply risk. Volumes of gas shipped orptheline might be expected to decline
over time and, as transportation contracts expifeel pipeline might expect difficulty in
re-marketing the capacity at the full recourse.rate

Demand or market riskefers to the ability of shippers to sell gas tiegty transport. For
example, if a pipeline serves a demand region inchvimatural gas consumption is
declining due to reduced industrial activity, tipgpeline would see elevated demand (or
market) risk. Volumes of gas shipped on the pigehmght be expected to decline over
time and, as transportation contracts expired,pipeline might expect difficulty in re-

marketing the capacity at the full recourse rate.

Competitive riskrefers to the prospect of competition between pipsl If there is more
than one pipeline available to move gas from ai@déar producing region to a particular
market area, shippers do not have to contractavisthone pipeline in order to deliver their
gas. Again, where there are competing pipes, aeypype may experience difficulty in
marketing its capacity at the full recourse ratep@y, demand and competitive risk are
related and are often considered together in anessirisk analysis. They are aspects of
how a pipeline’s commercial prospects in the magkative over time as patterns of gas
supply and demand change, and as new pipelinexangdeting fuels) enter the market.

Operating riskrefers to the risk that a pipeline may experienperating difficulties

which either reduces its ability to earn revenue dbhypping gas, or which require

3

For example, this is the approach that the Camaiiational Energy Board has adopted for the iaet t
decades.
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Q10.

A10.

additional sums to be spent in order to maintamvice levels. For example, other things
equal, an older pipeline might be expected to faigher operating risk than a newer
pipeline. Operating risk is an important componehthe business risk analysis to the
extent that operating risk may impact the reveressed by the pipeline or may impact
the pipeline’s operating costs.

Regulatory riskrefers to the risk that regulatory decisions mayehan adverse impact on
the pipeline’s ability to earn its authorized radé return. For example, in some
jurisdictions the ability of a regulated entity tecover a return of and on investment is
subject to an ex-post review of prudence, whereasther jurisdictions the prudence
review is dealt with before the investment is cotbeali via a certification process. The

former may give rise to increased regulatory redative to the latter.

What is the relevance of long-term transportation ontracts to a pipeline’s business

risk?

Long-term contracts with shippers are importantabse they have the potential to
significantly mitigate a pipeline’s risk exposurg lincreasing the certainty that its
investment will be recovered in the future. Subjextshipper credit risk, long-term
contracts protect pipelines from risks associateith whanging market conditions and
fluctuations in the market value of pipeline capacrhe existence of long-term contracts
are now the principal metric FERC uses to deterrtingeneed for and financial viability
of new interstate pipelinésMost new pipelines or pipeline expansion projdassify the
need for their projects by providing long-term, dimg precedent agreements that have
been signed with shippers. FERC frequently conditi@ctual construction of new
pipeline projects that it has approved on the pigetonverting its precedent agreements
to firm contracts. Thus, FERC’s policy on certificg new pipeline projects implicitly
recognizes the importance of long-term contractsa assk mitigation measure in the

development and viability of new natural gas pipelinfrastructure. Long-term contracts

4 SeeCertification of New Interstate Natural Gas Pipelifracilities, Statement of Policg8 FERC { 61,227
(1999).
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Q11.
All.

Q12.

Al2.

provide protection for pipeline developers and Itk of long-term contracts on existing
pipelines creates risks for pipeline investors thditinfluence the return they will require

in the market as compensation.

For the duration of a transportation agreement wigdarticular shipper, many elements of
pipeline business risk are borne by the shippé&erahan by the pipeline. For example, if
market conditions change such that the value ofrdresportation capacity is reduced, the
pipeline is unaffected (subject to shipper credik)r as the shipper is obliged to pay

reservation charges irrespective of the currenkataralue of the capacity.

Long-term contracts do not mitigate all aspectbusiness risk. | have already mentioned
the risk of shipper default due to financial disgeAlso, if as a result of operating risk a
pipeline’s operating costs increase over timeali#ity to recover the cost increases from
shippers will depend on the nature of the contrdbts uncertain outcome of a future rate
case, and its ability to remarket unsubscribed @gypat the higher rates given market and

competitive conditions.
ANR’S SYSTEM AND KEY BUSINESS RISK FACTORS

What is your understanding of the key features oftie ANR system?

The ANR pipeline system has two main legs, the ISsest Mainline (“SW Mainline”)
and the Southeast Mainline (“SE Mainline”), as wadlsignificant market-area storage in
ANR’s Northern Area. The SW Mainline extends fromoguction areas on the
Texas/Oklahoma border to markets in lllinois, Wissia and Michigan. The SE Mainline
extends from Louisiana up to markets in Ohio anathiyan, where the two legs are
joined by ANR’s Tie Line. The key features of thBlR system are further detailed in the

testimony of ANR witness Towne.

Please summarize your understanding of the key eleants of ANR’s business risks.

| have identified four key elements of businesk rier ANR. First, a significant
proportion of ANR’s shippers are shale gas prodijcesme of which are under financial

pressure as a result of an extended period of Esvpgices. As a result, ANR is exposed
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Q13.

Al3.

Q14.

Al4.

to credit risk and re-marketing risk. Second, ANRe&s competition from other pipes in
several of its key supply and market areas. Thindunusually high proportion of ANR’s
regulated revenues are associated with market sterage, the value of which has
declined over time. Fourth, ANR has a significaapital maintenance and modernization
program going forward which contributes to elevatpérating risk.

Are these risks discussed in the testimony of ANR®mMpany withesses?

Yes. The testimony of ANR witness Bennett descriBéR’s business risk from a
commercial perspective, and the testimony of ANRh@ss Hampton describes ANR’s

capital maintenance and modernization program.

What risks does the testimony of ANR witness Benniehighlight?

Mr. Bennett’s testimony describes the competitisks facing ANR. On the SW Mainline,
his testimony shows that current contractual commaiits are relatively short-term, and
that depressed basis differentials indicate that hlue of this capacity when it is
recontracted could be significantly reduced. Ohmal &ichigan markets are receiving
increased supply volumes from the Marcellus/Uticadpction region. This reduces the
need to transport gas from other supply sourcedkisoconsuming area, including long-
haul deliveries on ANR’s SW mainline. ANR witnessriBiett estimates that SW Mainline
deliveries into Ohio have already decreased by @dcgmt due to the emerging
Marcellus/Utica supplies. In addition, new pipelimérastructure (Rover and Nexus) to
supply that area is expected to come online in 2004,&reating new competition for ANR
pipelines. Finally, increased exports to Mexiconirahe Waha hub are reducing the
production available to long-haul shippers on tié 8ainline.

ANR witness Bennett also highlights risks assodiatgth ANR’s market-area storage
facilities. Existing contracts are relatively shtetm, and projections are for declining
values when capacity is remarketed.

ANR witness Bennett explains that ANR’'s SE mainlieg has long-term contractual
commitments from shippers that run many years timofuture. However, as Mr. Bennett
notes, ANR is significantly exposed to credit r{igiad hence re-marketing risk) as 50 to
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Q15.

Al5.

Q16.

Al6.

60 percent of its forward haul capacity and alnadisbf its backhaul capacity is contracted
by gas producers, most of which are shale gas pesduwho are facing financial
difficulties as a result of the extended periodobef gas prices.

Where is ANR’s capital maintenance and modernizatio program described?

The testimony of ANR witness Hampton describes AdNRistorical, test period and
expected future levels of capital maintenance arwbamization expenditures. Mr.
Hampton explains that ANR needs to make substantgital investments over the
coming years to modernize its system and descthmeprojects and capital expenditures
ANR has undertaken. ANR is projecting increaseckle\of capital expenditures as it
begins a long-term effort to modernize and/or riebaritical and aging portions of the
system.

COMPARING ANR’S RISKS WITH THE PROXY GROUP

A. DESCRIPTION OF THE PROXY GROUP
Which companies are in the proxy group?

ANR witness Vilbert's testimony describes a proxyup containing eight companies
which he considers relevant for assessing a FER@HEBed ROE for a natural gas

transmission pipeline. The companies in the praxyp are:

. Boardwalk Pipeline (BWP)

. Columbia Pipeline Partners LP (CPPL)
. Enable Midstream Partners LP (ENBL)
. EQT Midstream Partners LP (EQM)

. Tallgrass Energy Partners LP (TEP)
. TC PipeLines LP (TCP)

. Kinder Morgan Inc. (KMI)

. Spectra Energy Partners LP (SEP)
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Q17. What are the activities of the proxy group companis?

Al7.

Each of the proxy group companies owns one or rR&RC-regulated interstate natural
gas pipelines. In addition, several of the proxyugr companies also have other business
segments, as described in their Form 10-K and dmeyerts. The reported business

segments include:

Gas Pipelines and Storage: Interstate and inteagttural gas transportation and storage

services. Storage services include undergroundhgtorand pipeline balancing via gas
injections and withdrawals. Each one of the comgsim the proxy group is involved in

interstate natural gas transmission, and all buP p@vide natural gas storage services.
Interstate natural gas transmission is regulateBERC; storage may be FERC-regulated;
and intrastate pipelines and gathering pipelinesedther not regulated or regulated by

state commissions.

Oil and Liquids Pipelines: Interstate and intrastaansportation services for crude oil and

other liquids, such as natural gas liquids. TEP @& are involved in these activities.

Interstate liquids pipelines are FERC-regulated.

Gathering/Midstream/Processing: Midstream servié@s natural gas, which include

gathering Ke., moving gas through small-diameter pipelines fr¢ime wellhead to
processing plants or larger mainline pipelines faadities for compression), treating, and
processing to prepare gas for transport via marpipelines. ENBL, EQM, TEP and TCP
are involved in these activities. ENBL is also itwenl in gathering services for crude oil.
Midstream activities are for the most part unretpda

Terminals: Liquids and dry-bulk materials termirfetilities which provide services such
as short-term product storage, truck and railcadilog, additive injection. KMI is
involved in this activity. Terminalling activitiesare generally not subject to rate

regulation.
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Q18. What proportion of each of the eight firms does ingrstate natural gas pipeline

Al18.

transportation represent?

Table 1 shows the breakdown of total assets in 20dthe firms in the proxy group and
Table 2 and Table 3 show a similar breakdown famiags (EBITDA and EBIT,
respectively). As the tables show, gas pipelined storage represent from 74 to 79
percent of the business activities of the proxyugra@ompanies, depending on which
measure one selects. The vast majority of gasip@eaind storage activity in the proxy
group companies is FERC-regulated. The figurefase tables are based on Form 10-K
data and annual reports. | have ordered the firce®rding to the percentage of total

assets which are in the gas pipeline transportatmohstorage segment of the business.

Table 1 identifies the share of assets for eadkiyclisted above. Where information was
available, | used the reported breakdown of asggtshusiness segment”. Where this
information was not provided, | used the breakd@i®Property, Plant and Equipment to
determine the share of assets (ignoring amourdasinglto construction work, equipment,

vehicles, land and software).

Table 1- Assets by Business Segment

Gas Pipelines  Oil & Liquids Midstream

Company & Storage Pipelines Services Terminals Other Total
[1] TC PipeLines LP 100% 0% 0% 0% 0% 100%
[2] Boardwalk Pipeline 96% 0% 1% 0% 0% 100%
[3] Columbia Pipeline Partners LP 96% 0% 1% 0% 0% 100%
[4] Spectra Energy Partners LP 92% 8% 0% 0% 0% 100%
[5] EQT Midstream Partners LP 72% 0% 28% 0% 0% 100%
[6] Kinder Morgan Inc. 70% 12% 0% 12% 7% 100%
[7]1 Enable Midstream Partners LP 40% 0% 60% 0% 0% 100%
[8] Tallgrass Energy Partners LP 29% 57% 14% 0% 0% 100%

Average Share 74% 10% 14% 1% 1% 100%

Source: The Brattle Group. Data from 2014 company annual reports (10-K SEC Filing). See Workpaper 3.

Notes: Based on the segment analysis reported in each company's 10-K SEC Filing.

[1]-[4]: Based on Property, Plant and Equipment.

[6]: The 'other' category includes the company's CO2 segment, which includes the transportation of CO2 for use in oil recovery
projects and oil production and transportation.

Table 2 and Table 3 show the split of EBIT and HBArespectively, by major activity.
For Table 2 and Table 3 | rely on the business segranalysis in each company’s

financial statements. In this analysis | ignoredoants relating to common or shared
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Q19.

Al19.

activities, such as corporate overheads, headgsaaied inter-segment eliminations. One

of the proxy group companies, TEP, does not regpeggment breakdown of EBIT.

Table 2 — EBITDA by Business Segment

Gas Pipelines  Qil & Liquids Midstream

Company & Storage Pipelines Services Terminals Other Total
[1] TC PipeLines LP 100% 0% 0% 0% 0% 100%
[2] Boardwalk Pipeline 100% 0% 0% 0% 0% 100%
[3] Columbia Pipeline Partners LP 100% 0% 0% 0% 0% 100%
[4] Spectra Energy Partners LP 85% 15% 0% 0% 0% 100%
[5] EQT Midstream Partners LP 68% 0% 32% 0% 0% 100%
[6] Kinder Morgan Inc. 55% 14% 0% 13% 17% 100%
[7]1 Enable Midstream Partners LP 41% 0% 59% 0% 0% 100%
[8] Tallgrass Energy Partners LP 58% 13% 28% 0% 0% 100%

Average Share 76% 5% 15% 2% 2% 100%

Source: The Brattle Group. Data from 2014 company annual reports (10-K SEC Filing). See Workpaper 3.

Notes: Based on the segment analysis reported in each company's 10-K SEC Filing.

[6]: The 'other' category includes the company's CO2 segment, which includes the transportation of CO2 for use in oil recovery
projects and oil production and transportation.

[8]: As reported in the 10-K SEC Filing, Adjusted EBITDA is used in for each segment.

Table 3 — EBIT by Business Segment

Gas Pipelines  Oil & Liquids Midstream

Company & Storage Pipelines Services Terminals Other Total
[1] TC PipeLines LP 100% 0% 0% 0% 0% 100%
[2] Boardwalk Pipeline 100% 0% 0% 0% 0% 100%
[3] Columbia Pipeline Partners LP 100% 0% 0% 0% 0% 100%
[4] Spectra Energy Partners LP 85% 15% 0% 0% 0% 100%
[5] EQT Midstream Partners LP 67% 0% 33% 0% 0% 100%
[6] Kinder Morgan Inc. 60% 15% 0% 12% 13% 100%
[7]1 Enable Midstream Partners LP 40% 0% 60% 0% 0% 100%
[8] Tallgrass Energy Partners LP (N/A)

Average Share 79% 4% 13% 2% 2% 100%

Source: The Brattle Group. Data from 2014 company annual reports (10-K SEC Filing). See Workpaper 3.

Notes: Based on the segment analysis reported in each company's 10-K SEC Filing.

[6]: The 'other' category includes the company's CO2 segment, which includes the transportation of CO2 for use in oil recovery
projects and oil production and transportation.

[8]: Depreciation and Amortization were not broken out by business segment in the company's annual report.

What conclusions do you draw from the figures presged above as they relate to the

rest of your analysis?

When | compare the business risk of ANR to theress risk of the proxy group, | am
considering the proxy group as a whole and | amacamtparing ANR with any of the
proxy group companies individually. My understandiof FERC’s approach is that it
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Q20.

A20.

recognizes the uncertainty inherent in estimatiff@ERfor any one of the proxy group

companies by using the median ROE of the group ahde as the primary reference

point for determining authorized ROE. While as dteraof arithmetic the median ROE is

equal to the average of the ROEs of the two conggaranked four and five out of the

eight firms, the median is a property of the progxgup as a whole and the median could
change if the ROE estimate of any one of the esgghtpanies were different. Furthermore,
| understand that ANR witness Vilbert's testimonypkains why each of the eight

companies in the proxy group are relevant for teeination of an interstate natural
gas pipeline ROE. As a result, | focus on the ayerégures reported in the last row of
each of the three tables above.

Whether analyzed on the basis of assets, EBITDBRIT, interstate natural gas pipelines
and gas storage account for approximately 70 peafehe proxy group. | consider this to

be a high share for this type of analysis. Therudaof 30 percent is mostly associated
with midstream activities upstream of interstat@pepnes, such as gathering and
processing (of either natural gas or liquids). Aaramount of the proxy group (about 5-

10 percent) is associated with FERC-regulated rdigaids pipelines and about 5 percent
is associated with unregulated activities (ternting] CO; pipelines and production, and

enhanced oil recovery).

Do you consider that overall the proxy group has bsiness risks comparable to those

of interstate natural gas pipeline operations?

Yes. Interstate natural gas transmission and stogagy far the largest business segment
of the proxy group as a whole, accounting for abo@tpercent of the results. FERC-

regulated oil and liquids pipelines account foudHher 5-10 percent. The proxy group has
some exposure to unregulated activities which | ldv@xpect to have somewhat higher

business risks than those of an interstate naga®lpipeline. However, this exposure is

small, and | would expect the business risks darstate natural gas pipelines to dominate
the business risks of the proxy group as a whole.
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Q21. Which interstate natural gas pipelines contribute © the natural gas pipelines
segment of the proxy group?

A21. Together, the eight companies in the proxy group owhave ownership interests in 43
individual FERC-regulated interstate natural ggselme systems. However, many of
these pipeline systems are relatively small and time not likely to have a significant
influence on the overall business risk of the prgxgup as a whole. | therefore do not
include all 43 of these pipelines in my analysibal’e focused on the 17 largest pipeline
systems which are listed in Table 4. These 17 mipgelaccount for about 80 percent of the

total as measured by assets or income.
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Q22. How did you select the 17 pipeline systems shown Tiable 4?

A22.

Table 4 — Proxy Group Pipeline Systems: Selected 18ple

Exhibit MONR-032

Page 16 of 43

Pipeline System Income (Sm) Assets (Sm)
Tennessee Gas Pipeline Company, LLC 458 4,381
Southern Natural Gas Company, LLC 215 2,345
El Paso Natural Gas Company, LLC 192 2,074
Florida Gas Transmission Company, LLC 162 2,228
Kinder Morgan Louisiana Pipeline, LLC 132 867
Colorado Interstate Gas Company, LLC 124 1,251
Ruby Pipeline, LLC 78 1,683
Texas Eastern Transmission, LP 379 5,878
Algonquin Gas Transmission, LLC 92 1,436
Gulfstream Natural Gas System, LLC 77 847
Texas Gas Transmission, LLC 137 1,617
Gulf South Pipeline Company, LP 104 2,495
Gulf Crossing Pipeline Company, LLC 58 1,427
Columbia Gas Transmission, LLC 213 3,673
Equitrans, LP 112 1,375
Enable Gas Transmission, LLC 107 1,764
Gas Transmission Northwest, LLC 72 722
Other 26 Pipelines 663 9,726
Sub-Total of Selected Sample 2,713 36,062
Total of Proxy Group Pipelines 3,376 45,788
Sub-Total of Selected Sample (% of Total) 80.3% 78.8%

Sources: 'Net Utility Operating Income' and 'Net Utility Plant' reported in each

pipeline's 2014 FERC Form 2 via SNL Energy (accessed 11/20/2015). Parent company
ownership from 2014 company annual reports when available, else from company

websites (accessed 11/13/2015).

Note: Income and assets are weighted by the company in the proxy group's ownership

of each respective pipeline system. See Workpaper 4.

| examined net income and net utility plant repdty each of the 43 pipelines owned by

the proxy group companies (weighted by ownershggeshand ranked them by net income.

| selected the top 17 pipelines, which accountust over 80 percent of the total FERC-

regulated natural gas pipeline net income for ttexy group as a whole, and just under

80 percent of net utility plant. | ignore the ott#§ pipelines in the rest of my analysis

because in aggregate they account for only 20 ptroé the total, and each one
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individually is less than 2 percent of the total.cénsider the 17 pipelines to be
representative of the of the proxy group.

B. BUSINESS RISKS OF ANR AND THE PIPELINE SYSTEMS OWNED BY PROXY
GROUP COMPANIES

Q23. How have you compared the relative business risksf the pipelines owned by the

A23.

proxy group companies with ANR?

| have compared ANR’s business risks with the grolup7 major pipeline systems owned
by the proxy group companies by reference to the lements of business risk |
described above: supply risk, market risk, competitisk, operating risk and regulatory

risk.

Supply, market and competitive risk are related, @am important measure of a pipeline’s
exposure to these risks is the extent to which lipipge have forward contracts with

shippers for transportation services. In compatirggdegree of forward contract cover of
ANR and the proxy group pipelines, it is also intpot to take into account shipper credit
risk. Both forward contract cover and shipper dredk influence the pipeline’s exposure
to supply, market and competitive risk because timflyence the extent to which a

pipeline may need to re-market its capacity andetioee the extent to which the pipeline

is exposed to changes in value of its capacity.

| have also analyzed the exposure of ANR and th&ypgroup pipelines to revenues from
market area storage, because the value of markatséorage has declined recently and is
likely to result in significant discounting fromlfcost-of-service rates.

Operating risk includes the possibility that futuperating costs may be higher than
expected, and or may not be recovered in ratesa psoxy for operating risk | have
examined the rate of plant additions over timetiigr proxy group pipelines to the forecast
capital expenditure associated with ANR’s capitahintenance and modernization
program over the 2015-18 timeframe. | do not cagrsrégulatory risk to be an important
factor in the business risk analysis in this cassabhse ANR and the proxy group pipelines
are similarly situated with regard to regulatoskri
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Q24.

A24.

Q25.

A25.

1. Contract cover
Why is contract cover relevant to the analysis of lsiness risk?

Pipelines typically enter into long-term contraafigh shippers for transportation services.

Under these contracts shippers commit to payin@agpreservation fees which cover all

or most of the revenue requirement allocated tac#macity reserved by that shipper. As a
result, for the duration of the contract and subjecshipper credit risk, the business risks
which are reflected in changes in the market valuthe capacity are borne by shippers
rather than by the pipeline.

From where do you obtain information on forward cortracting?

FERC-regulated interstate natural gas pipelinesegaired to publish a list of contracts
on the pipeline’s Electronic Bulletin Board (“EBB&ach quarter. This list is commonly
known as the “index of customers”. | used the indéxustomers for each pipeline to
analyze the degree of forward contractinthe latest index of customers available to me
is the one posted on the pipelines’ EBBs for Q4520&hich gives an update of the
contracts as at October 1, 2015.

| was informed by ANR that three new contracts witie shipper Ascent started on
November 1, 2015 for a significant volume and foreay long term. These contracts do
not appear on the Q4 2015 index of customers bedhaey were not effective on October
1, 2015, but do appear on the Q1 2016 index obouests. Although for the proxy group
pipelines | am relying on the Q4 2015 index of oustrs’ | have included these
additional three contracts in my analysis as thigpiicantly increase ANR’s contract

cover.

5

Unless otherwise noted, throughout my analysiely on pipeline data that | obtained from SNL, a

commercial information provider. | understand thaturn SNL obtains the data from Form 549B Indéx o
Customers, filed at FERC by interstate pipelinesthmn first business day after the start of eaclendr
quarter. | rely on data from SNL because it prosittee data in a common format across all of theljpigs |
analyze.

6

At the time | performed my analysis, the Q1 2@idex of customer data was not available via SNL.
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Q26.

A26.

Q27.

A27.

Do pipelines typically hold long-term contracts coering all available transportation
capacity?

Pipelines are obliged to enter into transportaBgneements for currently uncontracted
capacity with any shipper willing to pay the fudlaourse ratel.g., the rate determined in
the most recent rate case, either by FERC or potdgaa FERC-approved settlement
agreement). | would therefore expect pipelines @éofldly contracted where the market
value of pipeline capacity is greater than the vese rate. Where demand for pipeline
services is lower, as shipper contracts expirepthpeline may not be able to remarket the
capacity at the recourse rate. The pipeline magreinto new long-term contracts at a
discount to the recourse rate, or it may be leltling unsubscribed capacity.

Many of the pipelines in the proxy group, as wallANR, report that there is currently
unsubscribed capacity on some segments availaldaippers willing to sign new long-

term agreements.

How have you measured the degree of protection frofmusiness risk that results from

long-term contracts?

The greater the quantity of capacity that is coddrg long-term contracts, and the greater
the length of those contracts, the greater is #gree of risk mitigation afforded by the
pipeline. | examined several metrics related todbgree of forward contracting. The first
metric is the capacity-weighted average duratiomthef contracts on each pipeline. This
provides a measure of the length of time over wiiectvard contracts provide protection
to the pipeline, and the results of this analysesssthown in Figure 1.
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Figure 1 — Weighted Average Remaining Life
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Source: The Brattle Group. Data from Q4 2015 Index of Customers via SNL Energy (accessed 12/10/2015). Three contracts with
American Energy LLC/Ascent beginning after 10/1/2015 (taken from the Q1 2016 Index of Customers on ANR Pipeline Company's
Electronic Bulletin Board) were added to the Q4 2015 Index of Customers dataset.

Note: Calculated as the average remaining contract life weighted by volume, starting on January 1, 2016. See Workpaper 10.

Q28. How does ANR compare to the proxy group on this meare?

A28. ANR has a weighted average remaining contractadif@2 years. This is approximately
double the median weighted-average contract lifetfe proxy group, as shown in Figure
1. The results in Figure 1 indicate that the curdagree of shipper commitments will last
longer for ANR than it will for the proxy group. Mever, four important additional

factors are not reflected in Figure 1.

Q29. What are these other factors and how do you incorpate them into your analysis of

contract cover?

A29. First, Figure 1 only shows capacity for which pipe$ currently have contracts in place.
It does not take into account unsubscribed capa&iyR, as well as some pipelines in the

proxy group, have unsubscribed capacity on someeets. Because the availability of
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Q30.

A30.

unsubscribed capacity is very pipeline and segmapetific, and not readily measured by
a single reported number, | have not been ablake into account the degree to which
different pipelines may differ in the level of cajts currently unsubscribed.

Second, the analysis shown in Figure 1 weightsctheracts in each pipeline’s index of
customers by contracted capacity, measured in dekas (“Dth”) per day. Long-haul
and short-haul capacity is weighted equally, whetleaould expect long-haul capacity to
make a greater contribution to the pipeline’s oleeaxenue.

Third, the analysis above effectively places simil@ight on capacity contracted for 2016
and capacity contracted for any future year. Howewther things equal, in net present
value terms protection from business risks in yedoser to 2016 is more valuable than
protection from business risks in far future yeditsis is particularly significant for ANR
because about 40 percent of ANR'’s contracts (oolanve-weighted basis) expire within
the next five year§put ANR also has some contracts which run thra®@#6 or later.

Fourth, as | have indicated above, the protectitorded by long-term contracts is subject
to shipper credit risk. If a shipper were to defatkle protection afforded by the long-term

contract would likely be significantly reduced asappear.

Why is it difficult to take unsubscribed capacity nto account?

Unfortunately, there is no one measure of “unsubedr capacity” that can be easily
combined with information on contracted capacitgteate a measure of “total” capacity.
Many pipelines report unsubscribed capacity onrtB&B, but this information is often
provided for pipeline segments, receipt and dejivpoints. A particular request for
transportation capacity could require unsubscribggiacity on several segments, as well
as a receipt and a delivery point. The total qiyamti unsubscribed capacity by segment
and receipt and delivery points would thereforereastimate the quantity of capacity that

could be contracted by new shippers. Pipelines r&port peak physical flow capacities.

" See Workpaper 1 in Exhibit No. ANR-034.
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However, these figures are not necessarily comparahd contracted capacities, for

example on pipes with backhaul service.

Q31. How have you analyzed the degree of forward contraacover in net present value

terms?

A31l. | have calculated an age-discounted net presenevakeasure of contract cover which
puts greater weight on contractual commitments years nearer to 2016 than on
equivalent commitments in later years. For eaclelpip, | calculated the quantity of
contracted capacity in 2016 and each subsequent yedso calculated the quantity of
capacity in each year that would have been comtdaitnone of the current contracts
expired. | calculated a discounted total for bo#asures, and calculated the ratio of total
discounted actually contracted capacity to thel tdiscounted maximum capacity. In
Table 5 | show this metric calculated over threéed@nt time periods (five, ten and 25

years).
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Table 5 — Age-Discounted Contract Cover

5-Year Contract 10-Year Contract 25-Year Contract
Pipeline System Cover Cover Cover
Kinder Morgan Louisiana Pipeline, LLC 100% 100% 80%
Gulfstream Natural Gas System, LLC 100% 95% 79%
Equitrans, LP 97% 89% 66%
Florida Gas Transmission Company, LLC 94% 80% 61%
Ruby Pipeline, LLC 83% 65% 45%
Gulf Crossing Pipeline Company, LLC 80% 52% 37%
Columbia Gas Transmission, LLC 75% 58% 41%
Tennessee Gas Pipeline Company, LLC 71% 58% 43%
Algonquin Gas Transmission, LLC 71% 58% 44%
Texas Eastern Transmission, LP 70% 60% 45%
ANR Pipeline Company 69% 61% 54%
Gulf South Pipeline Company, LP 67% 54% 38%
El Paso Natural Gas Company, LLC 65% 54% 40%
Colorado Interstate Gas Company, LLC 65% 54% 38%
Gas Transmission Northwest, LLC 63% 52% 36%
Enable Gas Transmission, LLC 57% 36% 25%
Southern Natural Gas Company, LLC 52% 42% 31%
Texas Gas Transmission, LLC 50% 31% 21%
Average (excluding ANR) 74% 61% 45%
Median (excluding ANR) 71% 58% 41%

Source: The Brattle Group. Data from Q4 2015 Index of Customers via SNL Energy (accessed 12/10/2015).
Three contracts with American Energy LLC/Ascent beginning after 10/1/2015 (taken from the Q1 2016 Index
of Customers on ANR Pipeline Company's Electronic Bulletin Board) were added to the Q4 2015 Index of
Customers dataset.

Note: Ratios calculated as discounted contracted capacity divided by discounted maximum capacity,
calculated as the contracted capacity on the pipeline on October 1, 2015, multiplied by 365.25 days per year.
A discount rate of ten percent is used. Pipeline systems are ranked by 5-Year Contract Cover. See Workpaper
5.

Q32. How does ANR compare to the proxy group on this agdiscounted measure?

A32. Table 5 shows three measures for each pipeline.fif$tetakes into account only the
period 2016 through 2020, ignoring all contractserding beyond 2020. The second
figure similarly takes into account only 2016 thgbu2025, and the third 2016 through
2040. 1 would not expect investors to place anyifitant weight on the existence of
contracts further forward than this. Table 5 shtved on all three measures, ANR is close

to the average of the proxy group pipelines. Takimig account only the first five years,
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Q33.

A33.

Q34.

A34.

ANR has slightly less contract cover than the medir mean) of the proxy group.
Taking into account the first ten years, ANR isvitn the median and the mean of the
proxy group. Taking into account the first 25 yeaB R has slightly more contract cover

than the average of the proxy group.

How have you compared ANR to the proxy group in tems of its exposure to shipper
credit risk?

| have conducted a qualitative analysis by classifghippers into groups which | would
expect to have different credit quality. | wouldpext that in general the best credit quality
(the least likely to default) would be gas LDCs atectric utilities. LDCs and utilities
have a regulated franchise and in most cases deet@lpass on the costs of their gas
supplies, including transportation costs, to eretsim regulated rates. In contrast, | would
expect some gas producers to represent elevatet sk, particularly as low natural gas
prices continue to put pressure on the financiaddé@n of the smaller producers. In
particular, 1 would expect that smaller producethwgignificant activities in shale gas
production would present elevated credit riskdassify natural gas marketers and power

generators as intermediate in terms of credit risk.

How significant is the credit risk associated withshippers that are shale gas

producers?

A number of producers with interests in shale resesiare under financial pressure. For
example, a recent article in the trade press shdwedthe bonds of four independent gas
producers have lost value during 2015, with thedsasf Chesapeake Energy Corporation
in particular pricing in a significant probabiliof default (see Figure 2).
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Figure 22 — Bond Prices for Chesapeake Energy and Peers i015

Upstream bond buyers pricing in defaults
Selected bond prices for Chesapeake Energy and Peers, CY'15

wDevon Energy Corp. — Senior unsecured 4% due 2021
m—Southwestern Energy Co. — Senior unsecured 4.1% due 2022
Range Resources Corp. — Senior subordinate 5.75% due 2021
0 Resources Inc. — Senior unsecured 4.1% due 2021
w—Chesapeake Energy Comp. — Senior unsecured 6.125% due 2021
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Selected bond prices for Chesapeake Energy and peers, calendar year 2015, 2"
Source: 5&P Capital IQ and SHL data. “ SNL

Another trade press article recently commentedhenRating Agency Fitch’s outlook for

the exploration and production (“E&P”) sector in1B0 “Many of these credits are in

survival mode — covering cash costs but not fyllaeement costs — which is in effect a
slow-motion liquidation of the busines¥”.

Taken fromGas world faces reckoning of drillers' 'growth aetexpense of profitDecember 28 2015,
SNL Financial LC. Graph is copyrighted and disttézlunder a license from SNL. No further reprodarcti
is permitted.

High-yield E&Ps in ‘survival mode,” with gloomy 204ahead, Fitch say$SNL, November 24, 2015.
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Q35.

A35.

Q36.

A36.

Several gas producers in the Marcellus and Utiginehave recently been downgradéd,
including at least two that are shippers on ANRPS#&as already assigning speculative or
junk ratings to 45 of the 62 drilling companies timee Bloomberg Intelligence North

America Independent Exploration and Production srideJune 2015!

How did you determine the exposure of each pipelint® shippers in the credit risk
groupings you identified above?

The 18 pipelines | am analyzing have in total agpnately 1,500 shippers listed in the
corresponding indexes of customers. However,ahkreach pipeline’s shippers according
to the total forward contractual commitment eack hade (discounted as | described
above), and include only the top 80 percent terngited capacity bookings for each
pipeline, | obtain a list of 128 shippers. | cldissi each shipper as either lower risk
(utility), higher risk (producer), or intermediatgenerator, marketer or other) on the basis
of the shipper’s identity reported in the indexcattomers, and my general knowledge of
the industry. Within producers, | also identifidgeetsub-set of producers that are heavily
focused on shale gas production, since these peosliend to be under greater financial

pressure than those active in more conventionalymtion areas, as | explained above.

What are the results of this analysis for ANR?

Approximately one quarter of ANR’s commitments &em shippers | classify as lower
risk (utilities). Over half of ANR’s commitmentseafrom shippers | classify as higher risk

(shale gas producers), and the balance of lessaharguarter are intermediate. Among

10

In the past six months, Ascent Resources — Mag;dLLC, Penn Virginia Corporation, CONSOL Energy

Inc., Range Resources Corporation, EXCO Resouhtes,Magnum Hunter Resources Corporation, REX
Energy Corporation, Chesapeake Energy Corporatiitna Resources Inc. and Atlas Energy Holdings
Operating Company, LLC have been downgraded byeastlone of the three main Rating Agencies
(Moody’s, S&P, Fitch).

" The Shale Industry Could Be Swallowed By Its Cbebt BloombergBusiness, June 18, 2015.
http://www.bloomberg.com/news/articles/2015-06- 8&frthreat-to-u-s-shale-rising-interest-payments,
accessed on January 13, 2016. Note that thisead@dcribes the index as having 62 member compdnies
the analysis | describe below using data for thidek, | found that Bloomberg reports data for 61
companies in the index.
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the higher-risk shippers, a significant fractiontbé total commitment is from a single
shipper (Ascent/American Energy Partners), whictemorted to have been experiencing
financial distres$? Figure 3 illustrates the contractual commitmerftéAlR’s shale gas
producer shippers.

Figure 3 — ANR Pipeline Company’s Contract Portfold
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Source: The Brattle Group. Data from Q4 2015 Index of Customers via SNL Energy (accessed 12/10/2015). Three contracts with
American Energy LLC/Ascent beginning after 10/1/2015 (taken from the Q1 2016 Index of Customers on ANR Pipeline Company's
Electronic Bulletin Board) were added to the Q4 2015 Index of Customers dataset.

Note: "Unidentified Shippers" include any shipper that is not in the top 80% of one of the 18 pipelines analyzed. "Identified
Shippers that are not Shale Producers" include shippers identified as utilities, conventional gas producers, power generators,
marketers, and other. See Workpaper 11.

Q37. How does ANR compare with the pipelines in the proxgroup?

A37. ANR has amongst the highest exposure to shale akiger shippers, and amongst the
lowest exposure to utility shippers, relative tce thipelines in the proxy group, as
illustrated in Figure 4. | understand from the itashy of ANR witness Bennett that

contracts with gas producers are particularly $iggnit on ANR’s SE Mainline, with

12 «Exclusive: McClendon's American Energy hires kmto help raise cash”, Reuters, Octobét 2615.
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producers accounting for 50 to 60 percent of fodvhaul contracts and all backhaul

contracts.

Figure 4 — Split of Discounted Contractual Commitmet by Type of Shipper
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Source: The Brattle Group. Data taken from Q4 2015 Index of Customers via SNL Energy (accessed 12/10/2015). Three contracts
with American Energy LLC/Ascent beginning after 10/1/2015 (taken from the Q1 2016 Index of Customers on ANR Pipeline
Company's Electronic Bulletin Board) were added to the Q4 2015 Index of Customers dataset.

Note: Calculated using forward contract commitments, discounted on a ten-year basis with a discount rate of 10 percent. See
Workpaper 13.

Q38. How have you combined the analysis of contract cov@nd the analysis of shipper
credit risk?

A38. Both the degree of forward contracting and the eegf exposure to shipper credit risk
are relevant to analyzing the business risk of Adtid the pipelines in the proxy group. In
Figure 5 the degree of forward contract cover atpt on the y-axis and the proportion of

lower-risk shippers (all shippers that are notelggs producers) is plotted on the x-axis.
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Figure 5 — Customer Portfolios versus Contract Cove
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Source: The Brattle Group. Data taken from Q4 2015 Index of Customers via SNL Energy (accessed 12/10/2015). Three contracts
with American Energy LLC/Ascent beginning after 10/1/2015 (taken from the Q1 2016 Index of Customers on ANR Pipeline
Company's Electronic Bulletin Board) were added to the Q4 2015 Index of Customers dataset.

Note: See Workpaper 15.

Figure 5 shows that there are no proxy-group pipsliwith similar shipper credit risk
exposure and similar forward contract cover to AMRR is in the middle of the range of
the proxy group pipelines in terms of contract cpbeit all seventeen have less exposure
to higher-risk shale gas producer-shippers than ANE&s.

If I were to exclude all shale gas producer comraitta, ANR would have less contract
cover than any of the 17 proxy group pipelines wloeking at five-year cover, and be the
least (along with Enable Gas Transmission) on ayéam basis. On a 25-year basis only
two of the 17 pipelines would be less contracteshtANR, as shown in Table 6.
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Table 6 — Age-Discounted Contract Cover, Excludingontracts with Shale Producers

5-Year Contract 10-Year Contract 25-Year Contract
Pipeline System Cover Cover Cover
Kinder Morgan Louisiana Pipeline, LLC 100% 100% 80%
Gulfstream Natural Gas System, LLC 100% 95% 79%
Florida Gas Transmission Company, LLC 94% 80% 61%
Equitrans, LP 80% 74% 56%
Ruby Pipeline, LLC 77% 61% 42%
Gulf Crossing Pipeline Company, LLC 75% 49% 35%
Algonquin Gas Transmission, LLC 71% 58% 44%
Columbia Gas Transmission, LLC 63% 47% 34%
Gas Transmission Northwest, LLC 63% 52% 36%
El Paso Natural Gas Company, LLC 63% 52% 39%
Colorado Interstate Gas Company, LLC 60% 50% 36%
Southern Natural Gas Company, LLC 52% 42% 31%
Texas Eastern Transmission, LP 51% 41% 30%
Texas Gas Transmission, LLC 50% 31% 21%
Gulf South Pipeline Company, LP 50% 38% 27%
Tennessee Gas Pipeline Company, LLC 49% 37% 27%
Enable Gas Transmission, LLC 45% 29% 20%
ANR Pipeline Company 37% 29% 25%
Average of Proxy Group Pipelines 67% 55% 41%
Median of Proxy Group Pipelines 63% 50% 36%

Source: The Brattle Group. Data from Q4 2015 Index of Customers via SNL Energy (accessed 12/10/2015).
Three contracts with American Energy LLC/Ascent beginning after 10/1/2015 (taken from the Q1 2016 Index
of Customers on ANR Pipeline Company's Electronic Bulletin Board) were added to the Q4 2015 Index of
Customers dataset.

Note: Calculations identical to those in Table 5, excluding shippers that have been classified as shale
producers. See Workpaper 6.

Q39. What do you conclude about the impact of forward cotracting on ANR’s business

risk?

A39. Before considering shipper credit risk, on a disted basis ANR has a similar degree of
forward contract cover as the average of the pgyeyp pipelines. Only if contracts over
ten years in length are taken into account is tdm¢ract cover for ANR above the average

of the proxy group.
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Q40.

A40.

The proxy group pipelines have up to 50 percentthefr contracts with shale gas
producers, but seven of the 17 pipelines havegmfgiant exposure to shale gas producer
shippers. ANR is at the top of the range, with dl&fupercent exposure.

On this basis, and given that shale gas producersrader significant financial pressure
from an extended period of low gas prices, | juddHR to have less protection from long-
term contracts than the typical proxy group pipzliiwwhen removing all shale gas
producer shippers, ANR becomes one of the threst émmtracted pipelines of the sample.
| also note that, in common with many pipelinespwb40 percent of ANR’s current
contract cover will expire within five years. ANR thus significantly exposed to changes
in the market value of its services and thus iibtylo remarket its capacity in the future

at full recourse rates.

2. Competitive risk
How have you analyzed ANR’s competitive risk relatie to the proxy group?

| have conducted a qualitative analysis of the eéedgo which each pipeline is exposed to
competition by considering the main upstream su@p8as in which shippers on each
pipeline might obtain supplies, and the main dovaasnh market area in which shippers
on each pipeline may face competition to sell tges.

There have been significant changes in North Amaerigas markets in recent years,
primarily driven by the development of low-cost lehgas resources and the construction
of new pipelines and interconnects to serve the st@le gas producing areas. As a result,
many of the pipelines in the proxy group face anisicant degree of competition. Most
pipelines in the proxy group face competition fr@everal pipelines in both upstream
supply areas and downstream markets. ANR is silyilsituated: the supply areas to
which it is connected are also served by otherlipieg, and other pipelines also deliver to
the market areas that ANR supplies. For exampleR’ANlownstream markets are also
served by pipelines including Great Lakes, PanleBdistern, Trunkline, Vector, Viking,
Guardian, and Rockies Express, and would be sanvétke future by Nexus and Rover,
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Q41.

A4l.

Q42.

A42.

which have certificate applications pending bef6EERC. Many of the pipelines in the
proxy group face similar competition from otherergtate pipelines.

What competitive risks are ANR facing on its pipelne system?

The testimony of ANR witness Bennett describes dbmpetitive risks facing ANR in
detail. For example, deliveries from ANR’s SW Manel into eastern markets have
declined as those markets are now increasinglyedeby new production from the
Marcellus and Utica shale areas. New pipelinesettlly undergoing FERC certification
(e.g, Rover and Nexus) are expected to present fucthmpetitive threats to ANR. As Mr.
Bennett notes, these pipelines can compete with looig-haul deliveries on ANR’s SW
Mainline into ANR’s Northern Area and with services ANR’s SE Mainline delivering
shale gas from the Marcellus and Utica regions.

Do all of the pipelines in the proxy group face theame degree of competition?

As | mentioned above, many of the proxy group pies, like ANR, face competition
from multiple pipelines in both supply and marketas. There are a few pipelines in the
proxy group which are somewhat less exposed. Fample, Colorado Interstate faces
relatively little competition in its downstream rkats in Colorado. Similarly, Florida Gas
Transmission, Enable Gas Transmission and Southetural have relatively little
competition in downstream markets (but have sigaift competition upstream). Other
pipelines in the proxy group are predominantly ‘togam” and connect into other
interstate pipelines rather than directly to doweet markets. Gulf South and Texas Gas
are in this position. Kinder Morgan Louisiana facas unusually high degree of
competition risk (albeit moderated by long-term tcactual commitments) because it is
dedicated to servicing the Sabine Pass LNG termirfed future value of capacity on this
pipeline is therefore determined by the relativecgs of natural gas in U.S. and
international markets and is more exposed to swimdmsis differential than the typical
U.S. pipeline serving U.S. supply and demand center

However, most of the pipelines in the proxy groapef a similar — and high — degree of
competition risk as does ANR.
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Q43.

A43.

Q44.

Ad4.

Q45.

A45.

If most of the pipelines in the proxy group face aimilar degree of competition risk,
is this level of competition risk likely to be refected in the return on equity estimates
prepared by ANR witness Vilbert?

No, not necessarily. Return on equity estimatesdas market evidence as to investors’
required rates of return (like those in Dr. Vilbgrtestimony) reflect the compensation
investors require for bearing systematic risk. &ysttic risk is a measure of the degree to
which volatility in returns from one investmentlilely to be correlated with returns from
the market as a whole. The return on equity esamdb not reflect the degree to which
investors may expect a level of return below thdaharized for the pipeline, for example
due to the realization of risks that prevent a lngefrom earning the authorized rate of

return.

What are the implications for investors of elevateccompetitive risks?

Elevated competitive risks are not necessarily lprahtic for pipeline investors. Provided
that there is a supportive regulatory environmeiictv permits the pipeline to set
maximum regulated rates that reflect prudently-inedi costs, and provided that there is a
market environment which permits the pipeline altyueo charge the maximum rate,
competitive risk may not have a significant impamt investors. However, if the
regulatory environment does not permit rates tefi¢ct all prudently incurred costs, or if
the market environment is such that the pipelineno& charge the maximum regulated

rate, investors may require higher returns dubdcetevated competitive risk.

Does FERC provide a supportive regulatory environmet for pipeline investment?

In general, yes. However, FERC'’s policy is to peremtry by new pipelines where there
is a demonstrated market demand without any sutibgtaor analytical consideration of
the impact on existing pipelines. As such, the sridkcing investors are directionally

higher than they would be in a jurisdiction thaleiss open to competitive entry.
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Q46.

A46.

Q47.

A4T.

Q48.

A48.

Q49.

A49.

3. Operating risks
How have you analyzed ANR’s operating risk relativeo the proxy group?

As a proxy for operating risk, I have measured #me of ANR’s future capital
maintenance and modernization program relative h® &verage amount of capital

maintenance and modernization incurred historidajiyhe proxy group pipelines.

How did you quantify this comparison?

| have compared ANR’s planned maintenance capkpemditures for 2015-18 to a
measure of historical maintenance capital expereltdor the pipelines of the proxy
group for the past four years. | divided averageuah maintenance capital expenditures
by net utility plant in order to have comparablenfaers from one pipeline to the other.

How do you quantify ANR’s planned maintenance capdl expenditures?

| base my analysis on Exhibit No. ANR-021 from ANWness Hampton’'s testimony,
which gives the expected capital expenditures fenégal Plant and Maintenance Capital
from 2015 to 2018.

How do you identify maintenance capital expenditurs for the proxy group pipelines?

| do not have access to data on maintenance capipenditures for the proxy group
pipelines. However, overall plant additions dateejgorted on FERC Form 2. Form 2 does
not provide a split between maintenance and expansapital expenditures, but EIA
publishes a list of major pipeline expansion prtgedancluding in-service dates and
costst® As a proxy for maintenance capital expenditurese total plant additions less

expansion capital expenditures.

13 “Natural Gas Pipeline Projects,” EIA-NaturalGamineProjects.xls, released 12/31/2015,
http://www.eia.gov/naturalgas/data.cfm.
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Q50. What are the results of this analysis?

A50. Figure 6 shows the ratio of average 2011-14 plaiitians (after excluding expansion
related expenditures) to net utility plant of 20fb® each pipeline of the proxy group.
Figure 6 also shows two bars for ANR: one for tigdrnical additions vs. net plant ratio
for 2011-14, and one for the expected average &201®-18 capital expenditure for the
GPMC plan as a percentage of 2014 net plant.

Figure 6 — Average Annual Transmission Plant Additbns less Expansion Capital Expenditures
as Percentage of Net Utility Plant
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Source: The Brattle Group. 2010-14 transmission plant additions and utility plant data from annual FERC Form 2 filings via SNL
Energy (accessed 01/08/16). Pipeline expansion data from the EIA. ANR 2015-18 forecast data from ANR Witness Hampton's
testimony.

Note: Calculated as the average of additions less expansion costs between 2011 and 2014, divided by 2010 net utility plant. ANR
forecast value calculated as the average of GPMC expenditures between 2015 and 2018 divided by 2014 net utility plant. See
Workpaper 16.

Figure 6 shows that ANR’s planned capital mainteeaand modernization expenditures
are significantly greater than the historical manance capital expenditures of the proxy

group.
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Q51.

AS51.

Q52.

A52.

4. Storage-related business risks
Why have you investigated business risks associatedth storage?

ANR’s FERC-regulated pipeline system includes digant storage assets. In 2014,
approximately 25 percent of operating revenueslghgercent of total utility plant were
associated with storagéStorage in or close to demand centers, like ANR'surrently
less valuable than it has been historically becaeasonal price spreads have collapsed in
upper Midwest and northeast markets. Storage ads&tsfore tend to increase business
risk because the revenues earned from storageneeitamay be insufficient to recover
the revenue requirements associated with the stoemgets. The testimony of ANR
witness Bennett describes how current storage @ctstrare relatively short-term, and

explains that projected future storage values al@bhistorical levels.

Why is market area storage less valuable currentlyhan it has been in the past?

A significant source of value for market area sfieras seasonal price differentials.
Shippers are willing to pay for storage space beedbey can realize value by injecting
gas into storage in the summer when gas is cheapdrwithdrawing it in winter when
gas is more expensive. If the difference in prieeMeen summer and winter is reduced,
shippers’ willingness to pay for storage is simylareduced. Winter-summer price
differentials in many market centers have been mimbker in recent years than
historically, in part because new sources of gasdymtion have been developed in
locations much closer to demand centers than #udtional supplies from the Gulf, the
Rockies, or Western Canada. As a result, market sia@rage is less valuable now than it
has been historically. Figure 7 shows the WintemBwer price differential for the Henry
Hub. The differential decreases over the yearswslypthat market area storage is less
valuable than historically.

14 Based on ANR’s 2014 FERC Form 2.
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Figure 7 — Winter-Summer Price Differential for Henry Hub
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Source: The Brattle Group. Data from NYMEX via Bloomberg (accessed 11/10/15).

Note: Calculated as the difference between winter contracts (November to March) and summer contracts (April to October) using
forward prices as of March in each year. For example, the 2007 value is calculated as the difference between winter 2007-08 and
summer 2007 using the average of March 2007 forward prices. Seasonal contracts data used when available, else an average over
winter and summer months was used. See Workpaper 17.

Winter-Summer Price Differential ($/Dth)

Q53. How did you calculate the results shown in Figure?

A53. To calculate the results shown in Figure 7 (andetip@ivalent analysis below in Figure 8)
| took forward prices in March of each year for tfwlowing summer and winter
seasons® The differentials shown in the charts are the ayerof the price differences for
each business day in March of each year.

> When seasonal strips were not quoted | used ryosttips for April through October for summer and

November through March for winter.
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Q54. Does Henry Hub data provide a good indication of tb value of ANR’s market area
storage?

A54. Henry Hub prices are one good indicator of thegamamodity value in the overall North
American natural gas market, and Figure 7 can bd as an illustration of the situation of
an average market area storage facility. In orddook at the situation in the Midwest
region where most of ANR’s storage capacity is tedal repeat this price differential
analysis using MichCon Citygate price differentidtggure 8 shows the price differential

also decreases significantly over time for Mich@itygate.

Figure 8 — Winter-Summer Price Differential for MichCon Citygate
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Source: The Brattle Group. Data from NYMEX via Bloomberg (accessed 11/10/15).

Note: Calculated as the difference between winter contracts (November to March) and summer contracts (April to October) using
forward prices as of March in each year. For example, the 2007 value is calculated as the difference between winter 2007-08 and
summer 2007 using the average of March 2007 forward prices. Seasonal contracts data used when available, else an average over
winter and summer months was used. See Workpaper 17.

Winter-Summer Price Differential ($/Dth)

Q55. Do all pipelines systems have storage activitiesyslar to that of ANR’s?

A55. No. ANR owns storage facilities that help supplassal needs and they are located
close to market area demand. Some pipeline systane similar “market area” storage
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facilities and others have “production area” ster&cilities serving the balancing needs
of producing fields. Other pipelines have no sigaifit storage assets. Table 7
characterizes the storage activity of the 17 pigesiystems in the proxy group, and shows
that four of the 17 pipelines have market areaagt@ronly, four have production area
storage only and two have both types of storagéties.

Table 7 — Type of Storage Facilities
Table 7: Type of Storage Facilities Owned by Proxy Group Pipeline Systems

Pipeline System Production-Area Storage Market-Area Storage

[1] 2]

Algonquin Gas Transmission, LLC

Colorado Interstate Gas Company, LLC X X
Columbia Gas Transmission, LLC X
El Paso Natural Gas Company, LLC X
Enable Gas Transmission, LLC X
Equitrans, LP X

Florida Gas Transmission Company, LLC

Gas Transmission Northwest, LLC

Gulf Crossing Pipeline Company, LLC

Gulf South Pipeline Company, LP X
Gulfstream Natural Gas System, LLC

Kinder Morgan Louisiana Pipeline, LLC

Ruby Pipeline, LLC

Southern Natural Gas Company, LLC X
Tennessee Gas Pipeline Company, LLC
Texas Eastern Transmission, LP X

Texas Gas Transmission, LLC

X X X X

ANR Pipeline Company

Source: EIA 191 Field level Storage data in 2014, Energy Information Admnistration ('EIA'). Release date Sept. 201
Notes:

[1]: Production-area storage facilities serve the balancing needs of producing fields. An 'X'is displayed in this
column if the pipeline system owns storage facilities located in producing regions of the United States, e.g.,
southern states close to Mexico and the Gulf of Mexico, as defined by the EIA.

[2]: Market-area storage facilities serve seasonal needs of demand centers. An 'X' is displayed in this column if
the pipeline system owns storage facilities located in consuming regions of the United States, as defined by the
EIA.

See Workpaper 7.
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Q56. How do ANR’s storage assets compare to the storagssets of the pipelines shown in
Table 772

A56. The share of operating revenues and utility asasseciated with storage for the ten
pipelines in the proxy group that have storagén@as in Table 8. ANR obtains a greater
fraction of operating revenue from storage than@fte proxy group pipelines, and only
two proxy group pipelines have a greater fractibmitdity plant associated with storage.

These two pipelines own market area storage fiesilins ANR does.

Table 8 — Contribution of Storage to Total Regulatd Revenues and Assets

Storage Share of

Storage Type Pipeline System Operating Revenues Storage Share of Assets
(1] (2] (3]

ANR Pipeline Company 24.6% 11.8%
g N Columbia Gas Transmission, LLC 23.0% 24.4%
< & Equitrans, LP 11.1% 21.7%
—% % Texas Gas Transmission, LLC 4.4% 9.4%
S Tennessee Gas Pipeline Company, LLC 3.7% 1.8%

Colorado Interstate Gas Company, LLC 0.3% 10.9%
e Texas Eastern Transmission, LP 6.5% 3.8%
<E g Southern Natural Gas Company, LLC 5.9% 2.9%
Y g Enable Gas Transmission, LLC 3.5% 6.3%
'§ & Gulf South Pipeline Company, LP 1.5% 3.3%
a El Paso Natural Gas Company, LLC 0.0% 1.5%

Sources and Notes:

[1]: Pipelines are classified according to the category of storage most prominent in their storage assets based on the
working gas capacity, then ranked by storage share of operating revenues.

[2]: Revenues from Storing Gas + (Revenues from Storing Gas + Revenues from Transportation of Gas). Source - 2014
FERC Form 2. See Workpaper 8.

[3]: Underground and Other Storage Plant + (Underground and Other Storage Plant + Total Transmission Plant). Source -
2014 FERC Form 2, via SNL Energy. See Workpaper 9.

Q57. Does ANR have forward contracts for its storage caxity?

A57. Yes. The testimony of ANR witness Bennett stateg #aNR currently has 170 Bcf/d
contracted on a long-term basis, with an averaga t& approximately 3.5 years. Mr.
Bennett’'s testimony also indicates that storageracts expiring in 2016 and 2017 have a
much higher price than current forecasts of storegae. The current estimate is 30
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Q58.

A58.

VI.

Q59.

A59.

percent below the contracted price for contracggreyg in 2016, and 45 percent below
the contracted price for contracts expiring in 2607

What do you conclude about ANR and storage?

ANR has significantly more exposure to storage srisiad in particular market-area
storage than does the typical proxy group pipel®sR has the largest overall storage
activity as well as the largest market-area stoeagwity of all 18 pipeline systems when
measured by share of operating revenues. It ighiné largest when measured on the
share of assets. Since the business risk assoeutednarket area storage has increased
in recent years, this factor directionally increageNR’s business risk relative to the

proxy group.

CONCLUSIONS

What is your overall conclusion as to ANR’s businesrisk relative to the business
risk of the proxy group?

ANR faces some significant competitive risks widspect to its pipeline transportation
services generally, due primarily to new sourcegas supply that have altered traditional
patterns of pipeline flows, and due to competitisith other pipelines. Many of the

pipelines in the proxy group face similar risks. wéwer, relative to the proxy group

pipelines, ANR is of above average risk with resgedts exposure to higher-risk market
area storage. ANR is more exposed to this soureeslothan almost all the pipelines in
the proxy group. Furthermore, relative to the pip in the proxy group, a significant
proportion of ANR'’s long-term contracts for transgadion services are with shippers that
are also gas producers. These producers preserdteslecredit risk because several
companies in this sector, including one which ig@utly the largest shipper on the ANR

system, are in financial distress as a result eflohv price of gas. Taking into account

16

In Mr. Bennett's testimony, the current estimafistorage value for the next two years is $0.38/rd the

price in expiring contracts is $0.54/Dth and $0D8B/for contracts expiring in 2016 and 2017 respebt.
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Q60.

AGO.

Q61.

AG1.

exposure to producer shippers, ANR is in the bott@ti of the range defined by the
proxy group pipelines in terms of forward contraotzer. ANR also has above average
operating risk, due to the size of its capital remance and modernization program.

On the measures discussed above, ANR’s busindssr@éevated relative to that of the

pipelines in the proxy group as a whole.

How should ANR'’s elevated business risk be refleaien the ROE used to determine

revenue requirement and rates?

Since ANR is of above-average business risk, ANRGE should be set above the
median ROE of the proxy group. Choosing the mageitof the required ROE adder is a
matter of judgment. One of the more significanksigacing ANR is its exposure to credit
risk associated with its contracts with produceipgérs, and in some ways ANR is
similarly situated to a lender: both expect peggayments from the producers, and both
are exposed to the risk that the financial condgiof the producers deteriorate to the
point where the payments cannot be made. If onéMR’S shippers was to seek
bankruptcy protection and repudiated its transpioria contract with ANR, the
transportation capacity would revert to ANR, busipossible that the market value of the
capacity might be less than what the original shippad agreed to pay. Similarly, in a
bankruptcy, lenders might recover some amounttlessthe total owed to them.

Making use of the parallel between ANR and a lentidrave estimated a “credit risk
premium” by comparing the yield on debt of oil agas producers with the yield on utility
bonds.

How did you estimate the credit risk premium?

Bloomberg Intelligence publishes an “independenglaration and production” index. |
estimated a yield on the debt of the companiekigihdex by dividing the 61 companies
in the index into groups according to the compdraesdit rating, adding up the market
capitalization for each group, and multiplying ttesulting index weights by the yiefds

17

| used the average of the daily yields publisimedovember 2015.
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on a set of corporate bond indexes of the appriepdeedit ratings® The resulting yield
was about 6.3 percent, whereas the yield on Bloogidéndex of utility bond¥ was
about 3.8 percent, implying a credit risk premiufaloout 2.5 percerf.

Q62. What ROE adder do you recommend?

A62. About 60 percent of ANR’s capacity is held by shgdes producers, whereas the average

across the proxy group pipelines is about 10 pérc®m a weighted-average basis,
therefore, the credit risk premium for ANR is ab@ui percent whereas for the average of

the proxy-group pipelines it is about 0.25 percent.

Recognizing that the credit risk premium | calcathts a parallel for, rather than an exact
measure of, ANR’s increased business risk, and ANR also has other above-average
risk factors, | judge that an ROE adder of 100 $agmints would be reasonable. |
therefore recommend that ANR’s ROE be set at 1@ aoints above the median ROE
calculated by ANR witness Vilbert.

Q63. Does this conclude your direct testimony?

A63. Yes.

18

For A and BBB ratings | used yields on an indéXJ& energy firms, and for BB and B ratings | used

yields on an index of US corporations. | groupeBC and SD ratings together. | used a ten year. ter

19

20

| take the average of yields on an index of A BBdB-rated utilities bonds with a ten year term.

See Workpaper 2 in Exhibit No. ANR-034.
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