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UNITED STATESOF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

ANR Pipeline Company ) Docket No. RP16 - -000

Summary of Prepared Direct Testimony of Alexander J. Kirk

Mr. Kirk, who is employed by Brown, Williams, Mooghd & Quinn, Inc. as a Vice
President, presents prepared direct testimony balbef ANR Pipeline Company (“ANR”), to
(1) provide an assessment of the potential gaslhgappilable to ANR; and (2) present factors
affecting the demand for ANR’s transportation segsi Mr. Kirk’s analysis is used in support
of ANR witness Crowley’s testimony regarding depaion and the economic life of ANR.

Mr. Kirk presents estimates of the non-speculages resources available within the
Eastern U.S. Region (includes U.S. Energy Inforamathdministration (“EIA”) Regions East,
Midcontinent, Southwest, and Gulf Coast). Next, Mirk examines 30 scenarios of production
by the U.S. EIA and compares the amount of prodanainder these scenarios with the estimates
of non-speculative resources within the Eastern Begjion. Mr. Kirk’'s comparison shows that
non-speculative gas supplies within the Eastern Regjion should be available for transport on
ANR’s system for a 35-year period if sufficient deamd exists.

Even if sufficient supplies exist, factors affegtimlemand may limit the amount of
available supplies that could be expected to be producedt@rfidw on ANR. Mr. Kirk also
provides evidence regarding the demand for naggaalin the long-run. Mr. Kirk testifies that
consideration of demand is important because evsumpplies are available, factors of demand
may limit the amount of available supplies thatlddee expected to flow on ANR’s system. Mr.

Kirk identifies three sources of uncertainty widgard to natural gas demand: (1) technological
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development in alternative energies; (2) potemf#hs in energy efficiency; and, (3) energy and
environmental legislation/regulation. While thésdess uncertainty of demand for natural gas in
the short-run, Mr. Kirk explains that demand coaldinge considerably in the long-run due to

these three sources of uncertainty.
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Glossary of Terms

Annual Energy Outlook

ANR Pipeline Company

Brown, Williams, Moorhead & Quinn, Inc.
Federal Energy Regulatory Commission
Clean Power Plan

Department of Energy

Energy Information Administration

Environmental Protection Agency
Federal Energy Regulatory Commission

Gigawatt-hours

National Renewable Energy Laboratory
Potential Gas Committee

April 2015 PGC report entitled “Potertiapply of
Natural Gas in the United States”

Power purchase agreement

Trillion cubic feet
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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 Alexander J. Kirk

WITNESS INTRODUCTION AND PURPOSE OF PREPARED DIRECT
TESTIMONY

Please state your name, occupation and business agfss.

My name is Alexander J. Kirk and my businessradsl is 1155 15th Street, N.W., Suite
1004, Washington, D.C. 20005. | am a Vice PregidéBrown, Williams, Moorhead &
Quinn, Inc. ("BWMQ"), an energy consulting firm lated in Washington, D.C.

What is the nature of the work performed by your firm?

We offer technical, economic, and policy assistato the various segments of the natu-
ral gas pipeline industry, oil pipeline industryydaelectric utility industry on business
and regulatory matters.

On whose behalf are you presenting Prepared Diredtestimony in this proceeding?

| am presenting Prepared Direct Testimony at reguest of ANR Pipeline Company
(“ANR").

Are you sponsoring any exhibits with your Preparedirect Testimony?

Yes. | am sponsoring the following exhibits:

Exhibit No. ANR-036 Curriculum Vitae

Exhibit No. ANR-037 Non-Speculative Resources Tatbon

Exhibit No. ANR-038 Production Projections by A

Exhibit No. ANR-039 Total Energy-Related @@&missions Projections by the
EIA
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Exhibit No. ANR-040 DOE Strategic Plan and Whiteude Press Briefing
Exhibit No. ANR-041 DOE Methane Factsheet and Bfsthane Measures
Exhibit No. ANR-042 DOE Photovoltaic System Prgifirends
Exhibit No. ANR-043 DOE 2014 Wind Technologies Metr Report
Exhibit No. ANR-044 National Renewable Energy Lediory Scenario Results

Please describe your educational background and egpence.

| earned a Bachelor of Science degree with majMathematics and Economics from
Linfield College in 2005, and a Masters in Econarfiom the University of Washington
in 2008, with specializations in econometrics armdural resource and environmental
economics. From September 2008 to May 2010, lamagstructor for Principles of Mi-
croeconomics and Natural Resource Economics coatdee University of Washington.

| have been employed by BWMQ since June 2007, whéiave assisted clients with
natural gas pipeline rate cases, storage and ipgpaiarket-based rate applications, busi-
ness risk, rate design, and both traditional andlieed cost-of-service modeling. My
complete curriculum vitae is attached as Exhibit NNR-036.

Have you previously testified before the Federal Egrgy Regulatory Commission
(“FERC” or “Commission”)?

Yes, a list of the cases in which | have prodidestimony and/or testified during my ca-
reer is also included in my curriculum vitae ategtlas Exhibit No. ANR-036.

What is the purpose of your Prepared Direct Testimay in this proceeding?

The economic life of a pipeline is influencedttne supply of natural gas and the demand
for its transportation services. Either supplydemand may therefore be the primary
constraining factor with regards to a pipeline’smamic life. In Section Il, | review the

gas supplies that are available to ANR to determihether sufficient gas supplies are
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likely to be available over a 35-year horizon undemerous scenarios. In Section lll, |
discuss some of the factors affecting demand foRANransportation services to deter-
mine the degree to which demand is uncertain angl bmathe constraining factor with
regard to economic life. My analysis is used ipmut of ANR witness Crowley’s Pre-

pared Direct Testimony regarding depreciation dnadeconomic life of ANR.

GAS SUPPLIES AVAILABLE TO ANR

Why is it important to examine gas supply when detenining a pipeline’s economic
life?

A pipeline’s economic life can be significantippacted by the availability of natural gas
supplies. The purpose of this portion of my analysto confirm whether sufficient gas
supplies are available to flow on ANR assumingéhsrsufficient demand (discussed in
Section 1ll) for such transportation. This anadysf gas supply supports ANR witness
Crowley’s determination of the remaining life of R system and his depreciation
analysis.

How did you select the regions to analyze as the $ia of your gas supply study?
Historically, the Commission has required pipeB to file gas supply information sup-
porting the economic life of their pipeline systebysanalyzing the potential recoverable
natural gas reserves in a pipeline’s gas supplg. argee, e.g.Trunkline Gas Co., 90
FERC { 61,017 at 61,057 (2000). ANR'’s primary searof supply historically have
been the U.S. Midcontinent and the Gulf Coast, widirkets historically located in the
Great Lakes region. As production in the U.S. Neaist has increased, natural gas from
the Marcellus Shale and Utica Shale also have becswarces of supply. Based on
ANR'’s geographic footprint and after reviewing ttegions used by the Energy Infor-

mation Administration (“EIA”) and Potential Gas Conttee (“PGC”) (described more
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fully later), | determined that ANR’s supply reg®should include what the EIA defines
as the East, Midcontinent, Southwest, and Gulf CBagions. See the EIA region map

below.

Midcontinent

Southwest
Guif Coast

Shallow Gulf of Mexico

Deep Guif of Mexico

Source: U.S. Energy Information Administration, Office of Energy Analysis.

These EIA regions very closely overlap with the P&GRorth Central, Mid-Continent,
Atlantic, and Gulf Coast Regions. | use the teEastern U.S. Region” to describe this
supply region that | used for ANR’s supply analysihich is the summation of these
EIA and PGC regions.

If natural gas markets are fully integrated and naural gas from supply basins
across North America compete to serve end-use maitise would it be appropriate to

use the total gas supplies from North America, or@ane subset thereof in addition to
Eastern U.S. Region supplies, in determining the source base available to ANR?

No. There are four primary reasons why suctaaalysis would be improper and why
my gas supply analysis focuses on the future awéiilaof Eastern U.S. Region supplies.
First, Commission precedent in depreciation pracpecovides that gas supply studies
should be focused on the areas of supply that areeasonable proximity and

connectivity to the pipeline system being analyzdebr example, the Commission in

Trunkline Gas Co., 90 FERC { 61,017 at 61,057 (2000), adopted esgpgly analysis
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that included supplies located in areas near tagfat of Trunkline, including Railroad
Commission of Texas District 2, 3, and 4, onsharetB Louisiana, and Federal Offshore
Louisiana. InWilliston Basin Interstate Pipeline Company, 107 FERC § 61,164 (2004),
the Commission adopted a gas supply analysis ti@dtided the Western Canadian
Sedimentary Basin and the Rocky Mountains, areatscbuld reasonably be expected to
provide supplies to Williston Basin in the futurmd excluded more distant supplies.
Second, although it is likely that gas suppliesrfrather areas will impact ANR, much of
this impact will be from displacement or exchang@sis is particularly the case in the
Northeast where growing production initially dispgal gas supplies from the Rocky
Mountains, which later led to the reversal of atpor of the Rockies Express Pipeline.
Third, my analysis of the Eastern U.S. Regionngart, based on Commission precedent
that holds that gas supply forecasts in excessbofy&ars are speculative. | have
reservations regarding forecasts of both gas supply demand beyond a 35-year
horizon, which | will explain in detail later. Fdh, | conclude that gas supplies from the
Eastern U.S. Region will be available to the ANRsteyn for 35 years. As such,
consideration of gas supplies from other areas dvaat change my conclusion that gas
supplies will be available to the ANR system foe #ntirety of the maximum 35-year
period the Commission, as discussed below, hasdfasirappropriate to include in a
depreciation analysis.

What methodology did you use to analyze the gas sply availability in the Eastern
U.S. Region?

| analyzed the total amount of non-speculateeources that | describe in each region in
Section I.LA and 1I1.B. Next, | examined the EIAAnual Energy Outlook (*AEQO”)

2014 and 2015 projections to show what | describplausible projections of natural gas
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production. | examined both years of EIA’s projees because the 2015 edition is more
limited, since in 2015 the EIA began using a twaryeycle, providing a shorter edition
and longer edition in alternating years. | thenfemed that sufficient non-speculative
gas resources will be available over a 35-yearzbario satisfy natural gas production
projections under the EIA’s various scenarios. M/hidiscuss why these scenarios are
likely to overestimate production (and, therefacensumption) later in my testimony,
utilizing these scenarios allows me to determinetiwlr or not supply is likely to con-
strain ANR'’s economic life over the next 35 years.

Why did you examine a 35-year horizon for gas supp?
| examined a 35-year horizon based on Commispresedent that provides that projec-
tions beyond 35 years are speculative. Spec#icallPortland Natural Gas Transmis-
son Sys., 134 FERC 61,129 at P 127 (2011), the Commmissited:

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

40 years for Portland’s system, finding it extendeyond the Commis-

sion’s standard of 35 years, and is inconsistetit @ommission prece-

dent indicating that reserve estimates projectgdim 35 years are specu-

lative.
The Commission affirmed the Administrative Law Jadg(*ALJ") rejection of the Port-
land Shippers Group’s and Staff's recommendedbé@gond 35 years. | discuss factors

regarding demand in Section IV that cause forecalsttemand beyond 35 years to be

highly uncertain as well.

A. Description of Data Used for the Eastern U.S. Region
What states and areas comprise the regions you agaed?

The Eastern U.S. Region encompasses many statedasins. The states, which are

shown in the EIA Region Map earlier in Sectiondie listed in Exhibit No. ANR-037.
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These EIA regions overlap closely with the PGC’stN&entral, Mid-Continent, Atlan-
tic, and Gulf Coast regions. The specific PGC mthat are located in the Eastern U.S.
Region are also provided in Exhibit No. ANR-037.

What is the source of the data you used to analyzms supply?

| examined proven reserves data from the EIASsnrEIA-23, and estimates of probable
and possible resources from the PGC’s April 20Jdoreentitled “Potential Supply of
Natural Gas in the United States” (“PGC Reportl)provide further detail with respect
to these data sources in Section I11.B. | alsdyemea projections from the EIA’'s Annual
Energy Outlook 2014 and 2015. Complete detailandigg all EIA sources are available
on the agency’s web site, www.eia.gov.

What is the PGC?

The PGC is an independent organization that wolisely with the Potential Gas Agen-
cy at the Colorado School of Mines, and consistyalfinteer members from all seg-
ments of the oil and gas industry, government agenand academic institutions. The
PGC offers biennial estimates of the potential §igsply of the United States which can
be used to estimate the long-term gas supply. igaugsed later below, the Commission

has previously relied upon PGC estimates to agmessupply.

B. Discussion of Remaining Non-Speculative Resources

What is the estimated quantity of remaining naturalgas resources in the Eastern
U.S. Region?

| calculated an estimate of what | term remainfnon-speculative resources” by sum-
ming dry proven reserves, probable resources, assilge resources, using the latest da-
ta available. The EIA’s estimate of remaining @oveserves for the Eastern U.S. Re-

gion is 242.9 Tcf. | utilized the independent mstie of the PGC to determine the quanti-
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ty of additional resources to include. The PG@te$t estimate of probable and possible
resources for the Eastern U.S. Region is 1,291f9 Total non-speculative resources
therefore equals 1,534.8 Tcf (242.9 Tcf of proveserves plus 1,291.9 Tcf of probable
and possible resources). The tabulation of ressuby state (proven reserves) and basin
(probable and possible resources) is shown in BExNidn ANR-037.

Would you please describe the PGC estimates?

The estimates of the PGC represent potentialrgssurces that, in the judgment of its
members, can be recovered by future drilling un@@radequate economic incentives in
terms of price and cost, and (b) current foreseetdithnology. The PGC projects re-
sources based on knowledge of areas of provenvesseiThe PGC'’s estimates included
in this study represent “Most Likely” values dexdv&om statistically aggregated mean
values.

You said the PGC's “Most Likely” estimates are staistically aggregated mean val-
ues. What does this mean?

The “Most Likely” estimates, as described by #@C, “represent the best judgment of
individual Committee members and are considerednmbst credible assessments for
purposes of analysis, planning and explorationee BGC Report at 2. The Commission
had explicitly relied upon PGC estimatesTirunkline Gas Co., 90 FERC { 61,017 at
61,057 (2000).

What is the difference between proven reserves, pbable resources, and possible
resources?

Proven reserves are defined by the EIA as “Htemated quantities which analysis of ge-
ological and engineering data demonstrate withamssle certainty to be recoverable in

future years from known reservoirs under existingr@mic and operating conditions.”
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See Form EIA-23Annual Survey of Domestic Oil and Gas Reserves. Probable, possible,

and speculative resources are estimated by the PG@efined by the PGC:

Probable resources are associated with known feaddsare the most as-
sured of potential supplies. Relatively large antswf geologic and en-
gineering information are available to aid in thetireation of resources
existing in this category. Probable resourcesgarithe boundary between
discovered and undiscovered resources. The disemywortion includes
the supply from future extensions @fsting pools in known productive
reservoirs ... Although the pools containing this base been discovered,
their extent has not been completely delineateddxelopment drilling.
Therefore, the existence of quantity of gas inuhérilled area of the pool
are as yetinconfirmed. The undiscovered part is expected to come from
future new pool discoveries within existing fieldgher in reservoirs pro-
ductive in the field or in shallower or deeper fatrans known to be pro-
ductive elsewhere within the same geologic provimcsubprovince. See
PGC Report, Page 97. Emphasis in original. Endrartetted)

By contrast,

Possible resources are a less assured supply eetteysare postulated to
exist outside known fields, but they are associatéd a productive for-
mation in a productive province. Their occurremcéndicated by a pro-
jection of plays or trends of a producing formatioto a less well ex-
plored area of the same geologic province or supce. The resources
are expected to arise fromew field discoveries, postulated to occur within
these trends or plays under both similar and differgeologic condi-
tions—that is, the types of traps and/or structseitings may be either
the same or different in some aspegee(PGC Report, Page 97. Emphasis
in original. Endnotes omitted)

The PGC defines speculative resources as:

Speculative resources, the most nebulous categoeyexpected to be
found in formations or geologic provinces that hang yet proven pro-
ductive. Geologic analogs are developed in ordeerisure reasonable
evaluation of these unknown quantities. The resssirare anticipated
from new pool or new field discoveries within a productive province or
sub-province and fromew field discoveries within grovince not previ-
oudly productive. (See PGC Report, Page 97. Emphasis in original. End-
notes omitted)

Summing proven reserves, probable resources, asglp® resources, | calculated total

remaining non-speculative resources. | excludedwdptve resources from my analysis
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due to the “nebulous” nature of their existencéhe Tommission has stated that it is ap-
propriate to rely on “the PGC’s most likely estiesfor probable and possible resources
in [a pipeline’s] gas supply areasSee Trunkline Gas Co., 90 FERC § 61,017 at 61,057
(2000). Speculative resources should only be detluin a gas supply analysis if and

when the resources are reclassified as provenapl®bor possible.

C. Production Projections
Why did you examine production projections?

The estimates for non-speculative resourcesdusised in Section 11.B are measurements
of the stock of resources that may be availablepfoduction, but further context is re-
quired in order to understand the magnitude oktbek and for how long the stock might
be available.

Which production projections did you examine for the Eastern U.S. Region?

| examined the six scenarios projected by th&$€Annual Energy Outlook 2015 and the
other 24 scenarios projected by the EIA’'s Annua¢fgy Outlook 2014 (that were ex-
cluded in the EIA’s shorter 2015 editiofoy the Gulf Coast Region. | discuss this geo-
graphic area in more detail below. The EIA is #iie@ that it only produces projec-
tions—which are estimates that may occur given ifipdtypothetical assumptions. Al-
ternatively stated, the EIA does not place any etgiion that any one outcome, such as
its Reference Case, is any more likely to occun tay of its 29 alternate scenarios. Fur-
thermore, there is no expectation by the EIA tmgtaf the 30 total scenarios will neces-
sarily occur. | used the combination of scenatm®valuate whether sufficient non-
speculative resources exist to fulfill such produttand will be available for at least a

35-year horizon.
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Why did you separately examine non-speculative resoces and compare them to
EIA’s projections?

The EIA’'s AEO uses its proven reserves estimatesldition to estimates of “unproven
resources,” which may include resources that caoldssified as speculative. By com-
paring the EIA’s resource projections to the amafrmon-speculative resources availa-
ble in each region, | can ensure that such prajestwill not require the existence of
speculative resources to come to fruition.

How do the EIA regions differ from the PGC regionsyou used to define the Eastern
U.S. Region?

There is large overlap. The only substantial ant@f land area that is located in the EIA
regions that is not located in the PGC regionsuitkes only Western Nebraska. The only
substantial amount of land area that is locatelenPGC regions and not the EIA regions
includes a portion of Eastern South Dakota. Neitdfg¢hese areas are production areas,
therefore the lack of perfect overlap is inconsedjaé

What do the Eastern U.S. Region production projectins show?

| combined the various individual EIA region potions to come up with the production
projections for the combined Eastern U.S. Regidhe results from the various EIA pro-
jections are shown below, each color representidgferent scenario (for presentation
purposes the scenario labels are not provided bhdboivcan be found in Exhibit No.

ANR-038).
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Eastern U.S. Region (Midcontinent, East, Southwest and Gulf Coast)
Projections under 6 scenariosin EIA's 2015 Annual Energy Outlook and 24
other scenarios in EIA's 2014 Annual Energy Outlook
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As | explained earlier, the Commission has preMipused 35 years for a pipeline’s eco-
nomic life, even when additional years of suppiesy have been available. My purpose
here is therefore to confirm whether supplies Wwdl available for 35 years. Since the
ElA’s projections only extend 25 years, | use thawal average growth (or decline) rates
of each scenario in its last 5 years to projectpetion for 2040 to 2050, in order to

reach 35 years from present day. The total agtggg@duction from 2013 to 2050 is

1,234 Tcf from the highest-production scenario 88d Tcf from the Reference Case,
which is about 80 percent and 54 percent of thecqupately 1,535 Tcf of estimated

remaining non-speculative resources in the regidhis comparison demonstrates that
sufficient levels of non-speculative resourceshie Eastern U.S. Region are likely to be

available over a 35-year period. It should be dob®wever, that factors of demand dis-
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cussed in Section Il explain why demand for ndtges becomes particularly specula-
tive beyond a 35-year period.
You mentioned that the EIA’s figures are projectiors, and that the EIA does not

state an expectation that any particular projectionis likely to occur. How do you
view the likelihood of the EIA’s projections?

Due to several considerations of demand discugse&ection I, all of the projections
are likely to over-estimate natural gas productiothe long-run. For instance, govern-
ment policy goals regarding energy and the enviemtneould result in the EIA projec-
tions overstating the production that will occul specific example of such a govern-
ment policy is the U.S. Department of Energy (“DQgbal of reducing greenhouse gas
emissions by 83 percent of 2005 levels by 2050c(dised in Section 1ll). As shown in
the graph below, it does not appear that the El# jnat forth a scenario that will ap-
proach this target (for presentation purposesstiemario labels are not provided below,

but can be found in Exhibit No. ANR-039).
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Total CO2 Emissions Under EIA's Annual Energy Outlook 2014 and 2015 Scenarios

Compared to the Department of Energy's 2050 GHG Target
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None of these projections reflect the impact oéduction of CQ emissions of 83% by
2050. To the extent that the DOE’s goal for redganeenhouse gases is achieved, this

will likely diminish the amount of produced suplieonsiderably.

What are your primary findings with regard to natur al gas supply as it pertains to
the ANR system?

If demand for the transportation services predicby ANR’s system exists, sufficient
supply will be available within a 35-year horizofractors discussed in Section Ill and
throughout this section make such demand incresingertain, particularly beyond 35

years.
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DEMAND FOR THE TRANSPORTATION SERVICES PROVIDED BY ANR

Why is it important to consider the demand for thetransportation services of ANR?

Even if sufficient supplies exist, factors atieg demand may limit the amount @fail-
able supplies that could be expected to be producedaflow on ANR. | explain some
of the sources of uncertainty of demand for natgeal in the long-run. Conclusions that
rely on long-run forecasts must be considered dagee due to these inherent uncertain-
ties over long horizons. It also should be notext most energy forecasts are limited to
approximately a 25-year time frame, which redua@asesof the uncertainty that exists in
forecasts with a longer horizon. Notably, the EMnual Energy Outlook 2014 and
2015both only project to 2040, a 25-year time frame.

Please explain some of the sources of uncertaintyat will influence the demand for
the transportation services of ANR in the future.

The demand for any good or service is influenbgdhe prices of alternatives and substi-
tutes, as well as other factors called “demandesisif’ The demand for transportation on
ANR is a function of the demand for natural gas@®mmodity. The future uncertainty
about long-run natural gas demand can be tiedreetbources: (1) the technological de-
velopment of alternative energies; (2) potentiahgan energy efficiency; and (3) energy
and environmental legislation/regulation. Whiler#his less uncertainty in the short-run,
large changes can occur in the long-run due togg®sim these three areas.

What do you mean by the phrases “short-run” and “laag-run”?

These terms are economics concepts. The “long-refers to a period of time over
which no factors of production are fixed. The “dhmn” refers to a period of time dur-
ing which some factors of production may be fixed dthers are variable. In the short-

run, it is economic to continue to sell a goodewie as long as the price is above vari-
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able cost, even if the price is not high enouglretmver the large “sunk” investments in-
volved in production. In the long-run, since alktfors of production are variable, there is
flexibility in the mix of energy sources utilized each region. For purposes of this Pre-
pared Direct Testimony, and consistent with the @assion precedent discussed earlier,
| generally refer to a time period of 35 years arenwhen | refer to the “long-run.” A
35-year time period should be sufficient to consisest productive inputs in the econ-
omy to be considered variable.

Please explain how technological development of aihative energies and energy
efficiency can diminish demand for natural gas intie long-run?

As technology advances and the prices of alterma&nergies decline, alternative ener-
gies may become the economic choice for many ermygsumers. Alternative energies,
such as wind and solar, are likely to offer a veabbmpetitive alternative to natural gas,
particularly over a 35-year period. Increasesnergy efficiency due to technological
development and adoption also may reduce the defoamatural gas over time.

Do you have any recent examples of how advancemeimtstechnology have lowered
the cost of alternative energy?

Yes. Solar power prices, such as from phot@olsystems, have fallen significantly in
the past 20 years. The National Renewable Enerpppradory (“NREL”), a national la-
boratory of the DOE, in an August 2015 report dtiPhotovoltaic System Pricing
Trends,” stated “[rleported system prices of residd and commercial [photovoltaic]
systems declined 6%-12% per year, on average, I898-2014, and by 9%—21% from
2013-2014, depending on system size,” and thatlysisaexpect system prices to con-
tinue to fall.” See Exhibit No. ANR-042 at 4 an8.2Wind power prices have also fallen
substantially in the recent past. An August 20tL&lyg by the DOE titled “2014 Wind

Technologies Report” stated that “wind [power pasd agreement (“PPA”)] prices have
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reached all-time lows” and that “[t]he continuectlilee in average levelized wind PPA
prices, along with a continued rebound in wholepale&er prices, left average wind PPA
prices signed in 2014 below the bottom of the ramigeationwide wholesale power pric-
es.” See Exhibit No. ANR-043 at 4. The DOE predd comparison of average long-
term wind PPAs by vintage as a future stream togkes 2015 AEO natural gas fuel

cost projections, shown below.

100
Range of AEO15 gas price projections
90 | AEOT5 reference case gas price projection
80 === \Wind 2012 PPA execution (985 MW, 14 contracts}
g | e - Wind 2013 PPA execution (3,674 MW, 26 contracts)
-.E i =g \Wind 2014 PPA execution (1,768 MW, 13 contracts) _—.‘—-‘___.
=
o 50
T 40 EoseeaneefT
2 e b -
30 s
20 e e S - B . e e e B =T = T i e a—
10
[Tl (7= B o3 o 8 —] N M =t Lo Y =] P o ; B v ~d m = (7] ¥ = T 8 o O
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Source: Berkeley Lab, EIA

Figure 49. Average long-term wind PPA prices (by vintage) and natural gas fuel cost projections
over time

As can be seen above, the average PPA price fat wiB013 and 2014 are below natu-
ral gas fuel costs alone, under the EIA’'s 2015 Atafural gas price projections. As not-
ed by the DOE, there are a number of caveats todtmparison above. For example, full
social costs of natural gas generation are notidtead, and the wind PPA prices include
certain financial incentives. Please see Exhilmt NNR-043 at 5 for the DOE’s full

notes.
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How might energy and environmental policies impachatural gas demand?

Evolving governmental energy and environmentdigies may cause significant changes
to the energy mix utilized in the United Statesha long-run. | will discuss the Endan-
germent Finding under Section 202(a) of the CleanA&t, evolving methane regula-

tions, the Clean Power Plan (“CPP”) final rule, dhe DOE’s long-term goal regarding
greenhouse gas emissions.

What is the “Endangerment Finding” under Section 2@(a) of the Clean Air Act?

On December 7, 2009, the U.S. Environmental éatain Agency (“EPA”) determined
under Section 202(a) of the Clean Air Act that ¢herent and projected concentrations of
six key greenhouse gasses in the atmosphere thrdaepublic health and welfare of
current and future generations. The six greenhgases listed by the EPA as endanger-
ing the public health and welfare include: carbaxidle (CQ), methane (Chj, nitrous
oxide (N.O), hydrofluorocarbons (HFCs), perfluorocarbons@BF and sulfur hexafluo-
ride (Sk). The EPA’s endangerment finding lays the groumdiwfor the federal gov-
ernment to regulate these emissions from poweltgldactories, automobiles, and other
mayjor sources.

How does the “Endangerment Finding” impact the futue of natural gas use in the
United States?

The production and consumption of natural gamlves some of the greenhouse gases
mentioned above—namely, methane and carbon dioXAdeeb site owned by the Natu-
ral Gas Supply Association (http://naturalgas.orgfeiew/background/) identifies the

composition of natural gas:
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Typical Composition of Natural Gas

Methane CHa 70-90%
Ethane CzHe

Propane CsHsg 0-20%
Butane C4H1o

Carbon Dioxide CO, 0-8%
Oxygen Oz 0-0.2%
Nitrogen N2 0-5%
Hydrogen sulphide H.S 0-5%
Rare gases A, He, Ne, Xe trace

According to EPA, lost and unaccounted for gas frerg., production and distribution,
endangers the public health and welfare and caredpglated under the Clean Air Act.
Although natural gas may be considered a relatigldgin burning fuel compared to other
fuels, the burning of natural gas also producebaradioxide and nitrous oxide accord-
ing to the DOE's website (http://www.epa.gov/cleaergy/energy-and-
you/affect/natural-gas.html).

You mentioned that evolving methane regulations cae uncertainty in natural gas
demand. Can you discuss how regulations pertainingp methane emissions are
evolving?

Yes. The DOE has recently announced a numbactidns, partnerships, and stakehold-
er commitments in order to modernize the natiomtral gas transmission and distribu-

tion system and reduce methane emissidse Exhibit No. ANR-041 at 1-7. The EPA

also announced new measures to cut methane ensigsiom the oil and gas sector earli-
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er this year. See Exhibit No. ANR-041 at 8-9. Compliance costs assed with me-
thane regulations will drive economic decisions aray act to increase the relative price
of using natural gas compared to alternative foekses, thereby creating an additional
source of uncertainty in the demand for natural gas

You have focused on natural gas emissions and hawet yet discussed coal. If natu-
ral gas use is “cleaner burning” than coal, is it easonable to expect that natural gas

consumption will increase with more environmentallysensitive regulations, such as
the Endangerment Finding?

In the short-run, yes. However, the long-ruralgoof greenhouse gas reduction by the
DOE would require a dramatic decrease not onlyad ase, but natural gas use as well.

What is the EPA’s Clean Power Plan?

On August 3, 2015, the EPA announced the CPRe régulations are meant to reduce
the amount of carbon dioxide emitted by power @amider Section 111(d) of the Clean

Air Act. See 40 C.F.R. Part 60 The CPP requires that states reduce carbon @oxid
emissions by a total of 32 percent of 2005 levgl2®30. By 2030, under the CPP it is

estimated that renewable energy will account foleast 28 percent of U.S. generation

capacity. The CPP is an example of how new enanglyenvironmental rules and regu-

lations can increase renewable energy use andesparndingly, displace demand for

other energy sources.

Please discuss the DOE’s long-term goal regardingegenhouse gas emissions.

The DOE has set a goal of reducing greenhousegassions by 83 percent of 2005 lev-
els by 2050see Exhibit No. ANR-040 at 3. Additionally, a Marcii 32015 press release
by the White House mentions that a new 2025 emmssiarget submitted by the State
Department to the United Nations Framework Coneentin Climate Change “will keep

the United States on the pathway to achieve deepoacy-wide reductions of 80 percent
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or more by 2050.” See Exhibit No. ANR-040 at 6-7. Such a goal is likety require a
drastic cut in natural gas use during the next&&y. While it is true that natural gas use
may emit less carbon dioxide emissions than coal,lang-term greenhouse gas emis-
sions goal cannot be achieved without substangelirtes in natural gas usage. The data
below, from the EIA, shows annual energy-relatedb@a dioxide emissions from coal,
natural gas, and petroleum from 2005 to 2014.

Annual Energy-related Carbon Dioxide Emissions

(million metric tons of carbon dioxid

Yeal | Coa | Natural Ga Petroleur | TOTAL
200t | 2,18: 1,18: 2,62 5,99¢
200¢ | 2,14; 1,16¢ 2,59:¢ 5,92(
2007 | 2,17 1,24: 2,59¢ 6,02:¢
200¢ | 2,13¢ 1,25¢ 2,43 5,841
200¢ | 1,87¢ 1,23( 2,30i 5,42¢
201(C | 1,98: 1,29( 2,33¢ 5,62
2011 1,87¢ 1,30¢ 2,304 5,49¢
201z | 1,66« 1,36¢ 2,25¢ 5,29:¢
201% | 1,72 1,391 2,26: 5,37¢
2014 1,72( 1,43¢ 2,25( 5,40¢

Sourcehttp://www.eia.gov/todayinenergy/detail.cfm?id=1Q and
http://www.eia.gov/forecasts/steo/tables/pdf/9aidb.

Energy-related carbon dioxide emissions in 2005ev&&999 million metric tons. A re-
duction of 83 percent of 2005 emissions would regearbon dioxide emissions to be
reduced to a total of 1,020 million metric tons @0 * (1- 0.83)). Natural gas-related

carbon dioxide emissions in 20&kbne totaled 1,434 million metric tons, higher than the
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2050 target fototal energy-related carbon dioxide emissions. Furtbeemeven if natu-

ral gas emits up to 45 percent fewer carbon diogiakssions than coal, the conclusion
that natural gas use must be significantly reduoedeet the 2050 greenhouse gas stand-
ards is unchanged. This is because if all sowtesal-related carbon dioxide emissions
were replaced by natural gas with 45 percent feemaissions, natural gas carbon dioxide
emissions alone would equal 2,380 million metriostd=1,434 + 1,720 * 0.55). This
amount is more than twice the 2050 goal of 1,020iani metric tons, which still ex-
cludes petroleum emissignshich totaled 2,250 million metric tons in 2014heTDOE’s
goal of reducing greenhouse gas emissions by 8&pepf 2005 levels by 2050 likely
requiresa substantial decline in current natural gas useimihe next 35 years.

Do you have any estimate of how much natural gas @snust fall by 2050 in order to
meet the DOE goal?

The NREL in 2012 prepared an analysis examinimgintegration of high levels of re-
newable electricity into the U.S. electric systedn update of the NREL’s analysis in
2014 shows an estimate of how much natural gasdbesetricity generation would have
to fall by 2050 in order to accommodate an 80 pardecrease in carbon dioxide emis-
sions, which provides insight into how much the dadhfor natural gas in electricity
may drop to meet such goals. The NREL finds tlatimal gas generation (from both
combined cycle and combustion turbine generatomslildv decrease from 1,265,635
GWh in 2012 to 353,670 GWh in 2050 — a decreasbotit 72 percentSee Exhibit No.

ANR-044 at 1 and http://www.nrel.gov/analysis/réufies/ for further documentation.

Such a large decrease in natural gas use woul@ easignificant amount of excess pipe-
line capacity to exist and would greatly impact #iglity of pipelines to collect their

fixed costs.
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Q. Under NREL'’s scenario that you discussed above, wia significant amount of re-

newable generation be located across ANR Pipelinggotprint by 2050?

A. Yes, wind generation in particular is projectedbe significant across ANR’s footprint.

The diagram below, prepared by the NREL (see tHesitein my previous answer), pro-
jects the amount of wind generation in 2050 actibsdJnited States.
NREL Scenario Results

Projected Wind Generation (GWh) — Incremental Techmlogy Improvement Scenario
with 80 Percent Renewable Generation by 2050 (20Update)

Generation:
Onshore Wind (MWh) [ o I 61.775.000 - 92,662,500

[ ] o-30887500 B 02662 500-123550000
Onshaore Wind « [ 30.887.500-61775.000 WM 123550.000- 154,437 500

As can be seen above, a significant amount of \wertkeration is projected in states trav-
ersed by ANRe.g., Texas, Kansas, lllinois, Indiana, Ohio, and Mgan under this sce-
nario. By 2050, the addition of wind generationl aher renewable energy sourcese(
Exhibit No. ANR-044 at 2 for NREL's 2050 projectiah generation of all sources under

this scenario) may offer significant competitiomtural gas across ANR'’s footprint.
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What are your primary findings with regard to natur al gas demand as it pertains to
ANR?

The factors discussed throughout this sectimseanatural gas demand to be increasingly
uncertain, particularly beyond a 35-year horizon.

Does this conclude your Prepared Direct Testimony?

Yes, it does.
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