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Alaska Natural Gas Pipelines:
Interaction of the Natural Gas and Steel Markets

Summary

In 1976 Congressapproved | egislation to establish theregul atory framework for
building apipelineto bring natural gas from the Alaska North Slopeto the lower 48
states (AlaskaNatural Gas Transportation Act, 15U.S.C. 8§ 719 et seq.). Despitethe
rich deposits of natural gas and the success of the Alaska oil pipeline, the Alaska
segment of a gas pipeline has never been started. To encourage its development,
Congress passed in 2004 and the President signed into law the Alaska Natural Gas
Pipeline Act (Division C of P.L. 108-324), which includes afederal 1oan guarantee
of as much as $18 hillion. Since then, the North Slope producers and the state of
Alaska have been in extensive negotiations on building a gas pipeline. Under a
provision of the 2004 law, as no application for a certificate of public convenience
and necessity for the pipeline had been received 18 months after passage of the law,
the Department of Energy on April 13, 2006, began astudy on alternative approaches
to the construction and operation of an Alaska natural gas transportation system.

Two major issues or uncertainties may serve as economic constraints on such
amajor capital investment undertaking. Thefirst iswhether the price of natural gas
over the long term will repay investment in a project now estimated to cost $25
billion or more, and which would not deliver gas to the mgor U.S. markets before
2016. Natural gas pricesin the North American market are high, but volatile. Spot
prices rose to more than $13 per million BTUs in 2005, then fell to less than $6 by
late summer 2006, and are expected to increase only moderately during the winter
2006-07 heating season. Developments of liquefied natural gas technology and of
advanced drilling technol ogies portend new sources of supply. Atthesametime, the
Department of Energy’s Energy Information Administration reports that the only
significant increase in U.S. demand for natural gas over the past 10 years has been
for electricity generation.

Secondly, the price of steel, the material to be used in building a pipeline, has
more than doubled since 2003, and may account for a significant share of increased
cost estimates. Earlier, the pipeline project was viewed by some observers as a
possible way to boost domestic steel demand, at atime when prices were low, many
major North American producers had gone into bankruptcy, and trade safeguards
were in place. But the steel industry has recovered and restructured. Moreover,
because of the conditions under which the pipeline would be built and operated, the
gas producers pipeline consortium has specified a grade of steel that is not yet
produced anywhere commercially. The American Iron and Steel Institute (AlISI)
estimates that 3 to 5 million tons of steel could be required, but states that sufficient
capacity can bereadily devel oped in North Americafor manufacturing the necessary
stedl pipe. P.L. 108-324 contains a “sense of Congress’ resolution that North
American stedl should be used in the project. ExxonMobil Corporation, one of the
three developers of Alaska North Slope oil and gas, has, however, announced an
agreement with two Japanese companies to commercialize a new type of high-
strength steel that could reduce Alaska pipeline costs.
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Alaska Natural Gas Pipelines:
Interaction of the Natural Gas and Steel
Markets

Introduction

In 1976, Congress approved legislation to establish the regul atory framework
for building apipelineto bring natural gas from the Alaska North Slopeto thelower
48 states. Despite the rich deposits of natural gasin Alaska and the success of the
Alaskaoil pipeline, the Alaska segment of agas pipeline has never been started. To
encourage development of the gas pipeline, Congress passed further legislation in
2004, including a federal loan guarantee of as much as $18 billion. Since then, the
North Slope producers and the state government of Alaska have been engaged in
extensive negotiations on building a gas pipeline.

This report focuses on two major issues or uncertainties that may serve as
economic constraints on a capital investment undertaking of this major scale:

e Natural gas prices in the North American market are high, but
volatile. With Gulf of Mexico production shutdowns occasioned by
major hurricanes in 2004 and 2005, spot prices rose to more than
$13 per million BTUs. Pricesfell to less than $6 by late summer
2006, but were expected by some analyststo increaseagaininwinter
2006-07. Advances in liquefied natural gas technology and
trangportation, and in drilling technologies in difficult operating
environments, portend new sources of supply for the domestic
market. Itisnot clear if the fundamental demand-supply balancein
the market will sustain a high enough price over the long term to
make building an Alaska gas pipeline a profitable venture.

e The price of steel, the magjor construction material to be used in
building a pipeline, has more than doubled since 2003. Earlier, the
pipeline project was viewed by some observers as a possible way to
boost domestic steel demand, at atime when priceswerelow, global
capacity was ample, the domestic industry was being protected by
extensive trade safeguards, and many maor North American
producers had gone into bankruptcy. But the steel industry has
recovered and restructured. Higher pricesfor steel have contributed
to an estimated increase in the cost estimates for the Alaska gas
pipelinefromlessthan $20 billion to at least $25 billion. Moreover,
because of the conditions under which the pipeline will be built and
operated, the gas producers have specified agrade of steel that isnot
yet produced anywhere commercialy.
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Northern Natural Gas Pipelines: Issues and
Alternatives®

Bringing North Slope Gas to Market

An Untapped Resource. Alaskan natural gasis a largely untapped U.S.
energy resource. The AlaskaDepartment of Natural Resources (DNR) estimates gas
reserves in the North Slope at 35.4 trillion cubic feet (tcf), which is the energy
equivalent of about 6.3 billion barrels of oil.? For comparison, theentireannual U.S.
consumption of natural gasis approximately 20 tcf. But most of the gas produced
on Alaska s North Slope, 80% of the eight to nine billion cubic feet produced
annually, has been reinjected into the ground.® Only asmall amount has been used
for operations in conjunction with oil production and transportation, such as
powering oil through pipelines, and other local uses.

Alaskan natural gas resources have not been developed because of alack of
cost-effective transportation to major consuming markets. Using a more stringent
definition than the state, the Energy Information Administration (EIA) of thefederal
Department of Energy estimates that proved natural gas reservesin the entire state
of Alaskawere 8.2 tcf at the end of 2005. Because of the lack of apipeline, or near-
term prospectsfor apipeline, theremainder of Alaska sgasreservesiscommercially
unrecoverable.’

Congressional Support for an Alaskan Gas Pipeline. Congress has
established astatutory framework for an Alaskanatural gaspipeline. Thelegislative
authority for designation of an Alaskanatural gaspipelineroute, and for theU.S. role
inthe approval, construction and operation of such apipeline, was established inthe
Alaska Natural Gas Transportation Act of 1976 (15 U.S.C. § 719 et seg.), which
remainsin effect. Actingunder that framework, aprivate sector consortium planned
a natural gas pipeline that would parallel the existing Alaska oil pipeline (Trans
Alaska Pipeline System) from the North Slope to Fairbanks, and then head
southeastward aong the Alaska Highway and into Canada viathe Y ukon Territory,
British Columbia, and Alberta. This is the proposed Alaska Natural Gas

! This section of the report was written by Stephen Cooney.

2 Alaska Dept. of Natural Resources, Div. of Oil and Gas. Alaska Oil and Gas Report (May
2006), p. 3-2.

® Natural gas pumped back into the ground enhances the flow of oil.

4 U.S. Dept. of Energy. Energy Information Administration. U.S. Crude Qil, natural Gas,
and Natural Gas Liquid Reserves: 2005 Annual Report (advance summary), Table 3. EIA
adheresto the standard definition that proved reserves are recoverablein today’ s economic
conditionswith today’ stechnology. The AlaskaDNR'’ s stated definition substantially isthe
same: “Remaining reserves are oil and gas that are economically and technologically
feasibleto produce and are expected to produce revenue in the foreseeable future.” Alaska
Oil and Gas Report (May 2006), p. 3-1.
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Transportation System (ANGTS), was approved by the U.S. and Canadian
governments in the 1970s.°

In 2004, Congress approved, and the President signed into law on October 13,
2004, legislation that amended and extended the original act (Alaska Natural Gas
Pipeline Act of 2004, Division C of P.L. 108-324).° Thislaw amends the 1976 act
and expands it by adding several important new provisions, including afederal loan
guarantee for the project. Details of thislaw are discussed below.

No Gas Pipeline Is Started in Alaska. Phasel (“prebuild”) of the ANGTS
pipeline was actually completed in the early 1980s and isin operation. Itstwo legs
stretch from a central collecting point in Albertain the direction of the U.S. West
Coast and the Midwest. They deliver one-third of Canada stotal annual natural gas
exports to the United States.”

But the crucial third leg, connecting the “prebuilt” network to the North Slope,
has never been started. It would run for 2,140 miles, from Prudhoe Bay to
Edmonton, Alberta.® Proposed pipeline capacity enhancements from Canadato the
Midwest would increase the total length to 3,500 miles.® The planned ANGTS
pipeline along the Alaska Highway route and the completed lower legs of the
pipeline into the United States are shown in Figure 1.

® |bid., pp. 45-46.
6 Codified at 15 U.S.C. § 720 et seq.

" The “prebuild” section of the Alaska Natura Gas Pipeline in Alberta was completed by
the Foothills Pipe Lines consortium. In 2003, TransCanada Corp., the major partner in the
consortium, acquired 100% ownership of Foothills' interests; TransCanada Corp. website,
“Alaska Highway Pipeline Project,” and “ Setting the Record Straight: Alaska Highway
Pipeline,” presentation by CEO Hal Kvisle (Apr. 7, 2005), p. 9. Also, information on the
prebuilt pipeline from the former website of Foothills Pipe Lines Ltd., 2003.

& The length of 2,140 milesis from a chart in Arctic Resources Corporation (ARC), The
Right Solution to Tap Arctic Gas (Nov. 12, 2002), Fig. 2. It was confirmed to the author in
aCRS interview with EIA on Nov. 19, 2003.

9Sen. LisaMurkowski. “Murkowski SaysGasL oan Guarantee Designed to Help Get Alaska
Natural Gasto Market, Regardless of Final Project,” press release, Dec. 2, 2003.
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Figure 1. Alaska Oil and Gas Pipelines
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In January 2004, two consortiafiled proposal swith the Al askastate government
to build a gas pipeline along the Alaska Highway route. One group included the
three North Slope oil and natural gas producers — BP PLC, ConocoPhillips, and
Exxon Mobil Corporation.’® The other group was led by the Alaska Gas
Transmission Company, a subsidiary of MidAmerican, which is a magjor U.S.
pipeline operator. But in March 2004, MidAmerican cited “the inability of the state
of Alaskato complete a contract that would have allowed [our consortium] to move
forward on an accelerated schedule with an exclusive five-year period,” and
withdrew its proposal.™*

In June 2004, TransCanada Corporation, aCanadian pipeline company, filed its
own separate application to build the complete pipeline. While Alaska Governor
Frank Murkowski has negotiated primarily with the producers group, TransCanada
has continued to seek arole in constructing the pipeline, emphasizing that it alone
holds the right to build the segment that will cross Canadian territory.*

The Northern Route and Mackenzie Delta Gas. A different routeto the
Alaska Highway pipeline was proposed by a separate group, the Arctic Resources
Consortium (ARC), based in Canada. This was the Northern Route Gas Pipeline
Project. It wasdesigned to accessthe Prudhoe Bay gasfield in Alaska, thento swing
offshore across the top of the state, under the Beaufort Sea, and to join the existing
Alberta pipeline connection viathe Mackenzie River (see Figure 1). Thisroute also
could deliver to the North American market the morerecently discovered gasreserves
of the Mackenzie Delta, as well asthe Alaska North Slope gas.

A Mackenzie River pipeline would require a separate 1,350 mile project. ARC
claimed that it could feasibly build a single 1,665-mile pipeline connecting both
Alaska North Slope and Mackenzie Delta gas to North American markets.™

However, the northern route was opposed in both Congress and the Alaska state
legidlature. The Alaska legidlature enacted a law that bans construction of a gas
pipeline in northern state waters, while strongly supporting proposals for a pipeline
to the south. It has been suggested that “... State officials see a greater gain through
the income multiplier effect of construction within the state and greater access by
Alaskan communitiesto the new gassupplies. Also at issueisthefact that aCanadian

10“Exxon,” Petroleum News (Feb. 8, 2004), p. 10.

' Mid American Energy Holding Co., “ Application Filed to Build Alaska Pipeline,” press
releases, Jan. 22 and Mar. 25, 2004

2 TransCanada, “ AlaskaHighway Pipeline Project,” and “ Setting the Record Straight,” esp.
p. 6; and, AP, “ TransCanada Presents M urkowski with aProposal,” Anchorage Daily News
(Jul. 15, 2006). According to the Federal Energy Regulatory Commission (FERC), the
TransCanadaproposal wasmade under theoriginal 1976 U.S. law, Canada s1978 Northern
Pipeline Act, and a 1977 bilateral U.S.-Canadian agreement. The North Slope producers
proposal is pursuant to the 2004 Act and other provisions of U.S. law. FERC, Second
Report to Congress on Progress Made in Licensing and Constructing the Alaska Natural
Gas Pipeline (Jul. 10, 2006), pp. 1-2.

3 ARC, Right Solution, Fig. 2 and p. 7.
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route would likely serve new Canadian gas fields, which would then compete with
Alaskain U.S. markets.”*

The Senate-passed version of the energy bill in the 107" Congress agreed with
the Alaskan position (H.R. 4, approved on April 25, 2002). It provided that no
pipeline could be constructed for Prudhoe Bay gasthat traversesthe submerged lands
of the Beaufort Sea, aswell asits adjacent shoreline, and that enters Canada “ at any
point north of 68°N latitude.” InaMarch 2003 article, Peter Behr of the Washington
Post reported that the route along the Alaska Highway was “mandated by the Senate
... to secure the greatest number of construction jobs for Alaskans.”*®

Inthe 108" Congress, theHouse on April 11, 2003, passed aversion of itsenergy
bill, whichincluded the same provision asthe Senate on thelocation of the natural gas
pipeline. The same provision was passed again by the Senate and became law as
Section 103(d) of the 2004 Alaska Natural Gas Pipeline Act.® But the law also
includes a “sense of Congress’ provision (Sec. 114) that, as North American gas
demand will continue to increase “dramatically,” it will be necessary to complete a
separate Mackenzie Delta natural gas project, and that “Federal and State officials
should work together with officials in Canada to ensure both projects can move
forward in amutually beneficial fashion.” This section further stated that, “ Federal
and state officials should acknowledge that the smaller scope, fewer permitting
requirements and lower cost of the Mackenzie Deltaproject meansit will most likely
be completed before the Alaska Natural Gas Pipeline.”

The Liquefied Natural Gas Option. High pricesfor natural gas since 2000
have revived interest in the United States and abroad in developing liquefied natural
gas (LNG) technology. LNG isgasthat has been liquefied by cryogenic technol ogy,
transported in special-purpose carriers, then regasified for normal commercial use.
All four LNG plants that were built in the United States in the 1970s have been
reopened, and more are currently being considered, including on the U.S. West
Coast.’®

14 CRS Report RL31278. Arctic National Wildlife Refuge: Background and Issues, by M.
Lynne Corn.

> Washington Post. “Natural GasLineProposedin Alaska,” by Peter Behr (Mar. 26, 2003).
16 15 U.S.C. § 720a(d).
715U.S.C. § 720I.

18 Dept. of Energy. EIA. The Global Liquefied Natural Gas Market: Status & Outlook
(DOE/EIA-0637), December 2003. Then-Chairman Alan Greenspan of the Federal Reserve
Board (FRB) emphasized the potential role of LNG in relieving recurrent U.S. natural gas
shortages and pricevolatility; see FRB, Testimony of Chairman Alan Greenspan, “Natural
Gas Supply and Demand Issues,” House Committee on Energy and Commerce (June 10,
2003). Seealso Bureau of National Affairs. Daily Report for Executives(DER), “Four-Y ear
Spike in Natural Gas Prices Alters Consumption, Development Outlook, EIA Says’ (Dec.
17, 2003); Susan Warren, “Qatar Pursues Natural Gas Deals,” Wall S. Journal (July 14,
2003), p. B4; Wedey Loy, “ Stateto Court Asian Buyersfor Natural Gas,” Anchorage Daily
News (Aug. 12, 2003), p. F1. For details on the emerging LNG industry see CRS Report
(continued...)
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Thus, another possibility that has emerged is anew natural gas pipeline wholly
within Alaskato feed an LNG operation. From there, the LNG could be transshipped
by specia-purpose maritime carriers to domestic or foreign markets. Alaskavoters
in a November 2002 referendum by 61% authorized a new state authority to build a
gas pipeline to parallel the existing oil pipeline from Prudhoe Bay to Valdez, and to
build anew LNG plant there. This project isbeing promoted by the Alaska Gas Port
Authority.” But ConocoPhillips Alaska representatives in July 2003 reportedly
shared with state officials the results of an extensive multi-company industry study,
which concluded that an Alaska North Slope LNG project was not commercially
competitive with other LNG projects.®

Financing the Pipeline under Federal Legislation

A key question on approaches to building a pipeline is government financial
support. The three major North Slope oil and gas development companies,
ExxonMobil, ConocoPhillipsand BP, undertook ajoint study of the costs of anatural
gas pipeline, especially in view of arisein the North American price of natural gas.
The study, completed in April 2002, estimated the cost of a new pipeline as $19.4
billion if the ANGTS route were used, and $18.6 billion if it followed the northern
route, via the Beaufort Sea and the Mackenzie Delta. Either way, the companies
concluded that the cost was prohibitive for natural gas to be commercially delivered
tothe U.S. market, even at rel atively high natural gaspricelevels.® Subsequently, the
risein the price of steel and other factors have increased cost estimates for apipeline
along the Alaska Highway to $25 billion.?

In response to this question of cost, Congress has considered a number of
financial measuresto support construction of an Alaskapipeline. 1n 2002, the Senate
included a $10 billion loan guarantee for private sector parties that would undertake
the project (Sec. 710 of H.R. 4, as approved in April 2002), and a price floor
mechani sm that woul d guaranteeaminimum pricefor Alaskan natural gasthrough tax
credits (Sec. 2503 of the same hill). In the 108" Congress, the Senate Energy and

18 (...continued)
RL 32666, The Gasto Liquids Industry and Natural Gas Markets, by Robert Pirog.

1 Ben Spiess, “Ulmer Authorizes Gas Pipeline Referendum for November 5 Ballot,”
Anchorage Daily News (Mar. 13, 2002), p. F4; Tim Bradner, “Voters Approve Gas
Authority; Now What?’ Alaska Journal of Commerce (Nov. 17, 2002), p. B1; FERC,
Second Report, p. 2. San Diego-based SempraEnergy isbuildingan LNG termina in Baja
Cdlifornia, Mexico, and another LNG terminal, aimed largely at the U.S. market, isbeing
developed in Kitimat, British Columbia; see Oil Daily, “British Columbia's Kitimat
Terminal Still Lacks Supply Deal” (Aug. 15, 2006), p. 5.

2 Kristen Nelson, “LNG Not Cost Competitive for ConocoPhillips,” PetroleumNews (July
13, 2003), p. 2.

2 CRSinterview with ExxonMobil spokesman Robert H. Davis, April 25, 2003. The study
assumed that the pipeline would be completed to Chicago, so it could be possible to effect
some savings if capacity could be shared with the existing ANGTS “prebuilt” pipeline to
the Midwest.

2 FERC, Second Report, p. 15.
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Natural Resources Committee increased the Alaska natural gas pipeline loan
guarantee to $18 hillion (S. 14 § 144). The price floor provision was included as
Section 511 of therevised Energy Tax IncentivesAct (S. 1149) reported by the Senate
Finance Committee.”® The stated intention of the Energy Committee was to amend
the Energy Tax Incentives Act “into S. 14 during floor action.”*

The Bush Administration in 2002 indicated its opposition to the “price-floor
subsidy provision ... and any similar provision becauseit would distort markets, could
cost over $1 billion in annual lost revenue, and would likely undermine Canada’'s
support for construction of the pipeline and thus set back broader bilateral energy
integration.”® The Statement of Administration Policy of May 8, 2003, on Senate
energy legidationreiterated opposition to“ the price-floor tax subsidy provisioninthe
Senate Finance Committee bill, because it could distort markets and could be very
costly.”® In response, Senators John Breaux, Jeff Bingaman and Tom Daschlewrote
President Bush on May 21, 2003, asking himto “reconsider” thisposition. Thethree
Senatorsargued that, “ Given theinevitablevolatility of gaspricesover the50year life
of thisprzgject, this Administration position effectively meansthat no pipelinewill be
built ...”

The Canadian government position has been one of declared official neutrality
between thetwo (or more) potential routes, but opposition to any mandated, unilateral
selection of routes by the U.S. government, particularly if thisisincluded in apolicy
utilizing price support mechanisms for Alaskan gas, which Canada strenuously
opposes.®  Price supports and any other mechanisms that favor Alaskan gas over
imports from Canada aso may raise questions under World Trade Organization
agreements.

The conference report of November 18, 2003, on H.R. 6 (H.Rept. 108-375)
included the loan guarantee provision as approved in the Senate Energy Committee,
but did not include the price floor/tax credit mechanism to reduce the risk of low
natural gasprices. Theloan guarantee provision wasincorporated into the final 2004
AlaskaNatural GasPipeline Act. It would authorize the Secretary of Energy to issue
a guarantee within two years after a “final certificate of public convenience and
necessity (including any Canadian certificates of public convenience and necessity)

% See S.Rept. 108-54, part J.

24 Senate Committeeon Energy and Natural Resources. “ Highlightsof the Energy Policy Act
of 2003 and the Energy Tax Incentives Act of 2003,” press release, May 1, 2003.

% Secretary of Energy Spencer Abraham. Letter to Rep. W.J. Tauzin, June 27, 2002.

% Office of Management and Budget. “ Statement of Administration Policy: S. 14— Energy
Policy Act of 2003” (May 8, 2003), p. 2.

%" Sens. Breaux, Bingaman and Daschle. L etter to President George W. Bush, May 21, 2003.

% Ambassador of CanadaMichael Kergin. “ Trust the Market (and Canada),” articlein Wall
Street Journal, May 15, 2002; letter to U.S. Under Secretary of State for Economic Affairs
Alan P. Larson, Sept. 17, 2002. This position was confirmed in a CRS interview with Paul
Connors, Energy Counsellor to the Canadian Embassy (Aug. 3, 2006).
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isissued for the project.” The guarantee “shall not exceed” 80% of the total cost of
a“qualified” project, up to $18 billion.?

According to apressreport, ConocoPhillips publicly confirmed that it would not
participate in the pipeline project without a price floor mechanism. An Alaska
executive of the company informed a conference in Anchorage on November 20,
2003, that, “We're not going to be able to advance the project without the risk
mitigation.” The same press source stated that BP was still “interested” in moving
forward with the project, though it would find the risk-mitigation tax credit
“helpful.”® Despite the stance, negotiations on building the pipeline continued
between the state of Alaska and the North Slope producers.

In addition to the basi ¢ |oan guarantee and to enhance the prospectsfor the LNG
alternative, Senator Lisa Murkowski sought to “provide equal financial incentives’
for federal support in transporting Alaska natural gasto U.S. markets, “whether that
gas moves by pipelinethrough Canadaor by tanker from Alaska’ ssouth coast.” ' She
succeeded in adding to earlier legislation aprovision to permit the consideration of an
option providing aloan guarantee for an LNG transportation projectin Alaska.® This
language was incorporated in the 2004 Act. The portion of the Alaska gas pipeline
$18 billion federal 1oan guarantee that could be used to cover an LNG project is
limited to $2 billion. The cost of building LNG tankers could be included.®

Pursuit of the LNG option would entail a much shorter pipeline (the Trans
Alaskaoil pipelineisabout 800 mileslong) and, therefore, would imply use of amuch
smaller amount of steel. Of course, if the federal guarantee is used, an additional
amount of domestic steel may be required for building Jones Act-qualified LNG
tankers. The companies that own the gas remain less interested in an LNG project.
During the administration of AlaskaGovernor Frank Murkowski, they focused onthe
Alaska Highway pipeline.®

215 U.S.C. § 720n(c)(2).

% Tim Bradner, “ ConocoPhillips Out of GasLine,” Alaska Journal of Commerce (Nov. 30,
2003).

3 Sen. Lisa Murkowski, “Murkowski Says Gas Loan Guarantee Designed to Help Get
Alaska Natural Gasto Market ...” pressrelease (Dec. 2, 2003).

%2 Description quoted from H.Rept. 108-401, p. 1180. Seeaccount inLarry Persily, “ Federal
Loan Guarantee Extended to LNG,” Petroleum News (Dec. 7, 2003), p. 13.

#nclusion of the cost of building LNG tankersisjustified on groundsthat they would have
to be U.S.-built and -manned under the Jones Act, and therefore the price of construction
may be“twoto threetimesas much asforeign-built ships;” Sen. Murkowski press statement
(Dec. 2, 2003). See 15 U.S.C. § 720n(a)(1), (c)(2), and (g)(4) on LNG project coverage.

3 Christian Schmollinger, “ Pork Barrel Language No Guarantee for Alaska LNG Project,”
Qil Daily ((Dec. 4, 2003);Associated Press, “Governor Pushes Alaska Highway Pipeline
Route...” Anchorage Daily News (Dec. 2, 2003), p. F2; Tim Bradner, “Pipeline Firms Eye
Highway Line,” Alaska Journal of Commerce (Dec. 14, 2003), p. B1.
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State-Level Pipeline Negotiations in Alaska

Essentially rejecting both the TransCanada and LNG project proposals, Gov.
Murkowski has pursued an agreement with thethree North Slope producers. Hisgoal,
and theirs, has been to assure fiscally stable conditions under which the pipeline can
be built. This has meant seeking both along-term fiscal contract between producers
and the state under the Alaska Stranded Gas Development Act, aswell as changesto
the state’ soil and gastax and royalty laws. A draft contract wasreached in early 2006
with the producers, which provided a 20% ownership share for the state of Alaskain
the primary project elements, plus royalties to be paid in gas, rather than cash. In
return, the companies would receive a guarantee of along-term stable tax rate.®

In August 2006, a specia session of the legislature approved a new Petroleum
Production Tax regimefor oil and gas producers, according to pressreports. The new
plan fundamentally shifted the basis of taxation, as sought by the governor and
producers, from atax on production to atax on net profits. The new law also allowed
for deductions and tax credits for new investments. Though it did not alow a
deduction for building agas pipeline, it did allow companiesto deduct the cost of gas
treatment plants and other infrastructure. Thefinal law raised the tax on profitsfrom
20%, as originally proposed, to 22.5%. It also added a surtax at any time when the
price of ail is higher than $55 per barrel, and set afloor to the tax rate at 4% of gross
revenues when the price of oil islow.*

The legidature refused to approve the draft contract in two separate specia
sessions in summer 2006. The oil companies' refusal so far to develop the North
Slope gas fields is controversial in Alaska. For example, it is reported that
ExxonMobil and its predecessor, Exxon Corporation, “which operates ... the state’s
largest untapped gasfield ... has put off developing thefield for 30 years and recently
fended off a state order to submit a new development plan or face losing its leases.”
The producers reportedly are concerned with the amendments to the state tax regime
asfinally approved, and are determined to secure contract provisions as favorable as
possible.*’

Governor Murkowski lost his bid for re-election in the Republican primary on
August 22, 2006. The natural gas pipeline contract provisions were an issue in the
campaign. Further negotiations may occur after the November general election and
the inauguration of a new governor in December 2006.* Adding uncertainty to the

% FERC, Second Report, p. 2.

% Qil Daily, “Alaska L egislature Approves New Tax Regime for Oil Producers’ (Aug. 15,
2006), p. 5.

3 |bid., and “Alaska, Exxon Headed for Showdown on Point Thomson” (Oct. 6, 2006), p.
5; “ Candidate Knowles callsfor caution on Point Thomson Standoff” (Oct. 11, 2006), p. 5.

3 See, for example, Ibid., and the the following additional stories: “ Alaska Governor May
Call Third Special Session on GasPipeline” (Aug. 31, 2006), p. 2; “Lame Duck Murkowski
Pulls Plug on Alaska Gas Pipe Deal” (Sept. 11, 2006), p. 5; “Murkowski Vowsto Press On
with AlaskaGasLine Negotiations” (Sept. 12, 2006), p. 2; and, Oil & GasJournal, “Alaska
(continued...)
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situation isan investigation into alleged bribes of six Alaskalegislators paid by an oil
field servicescompany, highlighted by an August 31, 2006, FBI raid on their offices.*

Until these issues are resolved at the state level, it appears that the terms of the
federal loan guarantee cannot be established and the gas pipeline project will not
proceed. Asstated by FERC initsrecent analysis of the gas pipeline project, “When
the commercial project emerges [from negotiations between the state of Alaska and
producers, and from the fiscal framework legislated by the state], DOE will proceed
with structuring the loan guarantee.”* The FERC analysis stresses that:

For Alaskato be ameaningful part of the natural gas supply mix of theU.S. inthe
coming years, action needs to be taken now. At best, if the draft contract were
approved under the Alaska Stranded Gas Development Act, gas would not flow
in significant quantities to the Lower 48 prior to 2016.*

The Department of Energy on April 13, 2006, started a study of aternative
approaches to the construction and operation of an Alaskanatural gas transportation
system. Such astudy wasrequired under Section 109 of the 2004 AlaskaNatural Gas
PipelineAct, if no application for acertificate of public convenience and necessity for
the pipeline had been received 18 months after passage of the law in October 2004.%
The study includes consultations with the Army Corps of Engineersand the Treasury
Department. The study, reported in September 2006 to be in a* pre-scoping” phase,
may include consideration of establishment of afederal corporation to construct the
pipeline project. The results of the study and any recommendations, including
proposals for legislation, are to be submitted to Congress.*®

Progress on Canada’s Mackenzie Pipeline Project

Asnoted above, Congress, when approving the 2004 Alaska pipelinelaw, found
that there was ample demand in North America for gas from both Alaska and the
Mackenzie River Delta of Canada, and that both projects should go forward.
Moreover, gas from the Mackenzie Deltamay be used as fuel for the major oil sands
project in Alberta, rather than for consumption elsewhere in North America.
However, there is some possibility that moving forward simultaneously with the

3 (...continued)

Session Possibleon Pipeline Contract” (Sept. 1, 2006). Later reportsconflict onwhether any
deal would be possible until a new administration is established in Alaska, and even then,
any renegotiation may take considerable time. Oil Daily, “Alaska Gas Line Faces Many
Pitfalls Ahead” (Oct. 6, 2006), p. 1; and, “Murkowski May Sign Gas Deal, Bypass
Legidature (Oct. 16, 2006), p. 2.

% Qil Daily, “FBI Probe Could Deal Death Blow to Alaska Pipeline” (Sept. 5, 2006), p. 6.
“0 FERC, Second Report, p. 7.

“L1bid., pp. 11-12.

215.S.C. § 720g.

“3 FERC, Second Report, p. 7; Petroleum News, “Federal Regulators Move on Gas Line”
(Sept. 24, 2006), p. 4.
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Mackenzie and Alaska pipelines could create a competition for both steel and labor,
and thereby drive up the costs and create delays for both projects.

As currently planned, the Mackenzie pipeline would be about 800 miles long,
and would consist of 30-inch-diameter pipe of a grade that is presently available
commercialy. The pipewould be mostly above ground, because of the difficultiesin
constructing and maintaining a pipeline built through permafrost. The anticipated
delivery rate of the pipeline would be 1.2 billion cubic feet per day (bcf/d), if built
under current plans, compared to total current production in Canada of 17 bcf/d. If
more gasisfound than currently anticipated in the Mackenzie Deltaregion, plansare
that the pipeline could be looped along the same route.*

Current plans are that all of the Mackenzie gas would be devoted to the Alberta
oil sands project. Natura gasisthe primary fuel for that project. Current usage by
that project is only about a half-million bcf/d, but when the project is built out to
planned full capacity by 2015, the natural gasrequirement would be 2.1 million bcf/d,
or morethan the anticipated throughput of the Mackenzie pipeline. At that time, total
nominal capacity of the oil sands projects would be 4.4 million barrels of oil per day
(mbd), though official projections by the Canadian Nationa Energy Board arefor an
average peak output of 3.0 mbd. The oil sands project is calculated to achieve a
required return of 10% on the projected capital investment, aslong as the price of ail
isat least in the range of $30-35 per barrel.*

FERC findsthat devel opment of the Mackenzie pipeline* posescertain problems
and risks to an Alaskan project.” This not because direct competition in the gas
market, but because of a lack of sufficient pipeline grade steel and a shortage of
skilled labor required to build two technically chalenging Arctic projects of such
magnitude at the sametime.** Both FERC and the Canadian government emphasize
that the project has been expedited by creation under Canadian law of a* Joint Review
Panel,” which will consider al environmental and social aspects of the project, and
produce a final report to the National Energy Board (NEB) by April 2007. One
potentially contentious issue that remains unresolved is provision of an acceptable
level of accessto and benefitsfrom the project for aboriginal peopleswho livein and
near the Mackenzie Valey.*” If al these issues can be resolved along the time line
projected by the Canadian government, the Mackenzie pipeline could be finished by
2012, before the peak of construction activity projected for an Alaska pipeline.®

“ Connorsinterview, Canadian Embassy; FERC, Second Report, p. 9.

“> Govt. of Canada. National Energy Board (NEB). Canada’ s Oil Sands: Opportunitiesand
Challenges to 2015 — An Update (June 2006), pp. 5, 12-13, 16-18. However, the report
notes an 88% increase in the estimated cost of natural gas used in the project in less than
two years since the first report issued by the Board, and the consequent intensification of
efforts to develop alternate energy sources.

“6 FERC, Second Report, p. 9.
#" Canadian Embassy interview.
“8 |bid., pp. 9-10; NEB, esp. fig. 6.2; Canadian Embassy interview.
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But concerns about rising costs may contribute to further delaysin approval of
the Mackenzie gas project. It has been reported that the Joint Review Panel process
has already led to a delay of one construction season in the project, and that cost
estimatesfor the pipelinewill increasefrom $C7.5 billion to $C10 billion in estimates
being prepared by Imperial Oil of Canada, an ExxonMobil subsidiary active in both
the oil sandsand Mackenziegasprojects. A private sector anayst, quoted in the same
article, estimated that development of Mackenzie Deltagasisonly economicif crude
oil isin the range of $60-70 per barrel and natural gasis $7-9 per million BTUs.* If
the Mackenzie pipeline project does not go ahead, there should be no impact on the
Alaskaproject. But if the Mackenzie project isfurther delayed before proceeding, it
may lead to increased costs and delays in keeping with FERC’ s concerns, should the
Alaska project be constructed simultaneously.

Evaluating an Alaskan Pipeline Investment Project™

Large scale capital investment projects, such asan Alaskan natural gas pipeline,
typically requiresubstantial financial commitmentsat theinception of, andintheearly
yearsof, the project and promiseto provide net profitsto investorsfor many yearsinto
the future. For thisreason, before undertaking such projects, investors use financial
tests such as net present value analysis, that seek to determine whether, for any
particular project, the value today of the proposed investment funds, are less than, or
greater than, the discounted future profit stream. The principal financial advantage
to having funds currently availableisthat they can beinvested in financial assetsand
earn amarket rate of return.® A key factor in evaluating capital investment project
decisions is whether this financial return, which is given up, or traded off, is
compensated by the potential earnings of the real capital investment.™

Because of the nature of the net present value investment test, any factor that
affects the revenue the project might earn, or the costs that the project might accrue,
islikely to affect the determination of whether the project is profitable and likely to
beimplemented. Inthecase of an Alaskan natural gas pipeline, thekey market factors
are likely to be natural gas prices and consumption levels, which will largely
determinetherevenue derived from the pipeline, and the price and avail ability of steel

“9 Petroleum News, “Costs Pose Threat” (Sept. 3, 2006), p. 1.

% This section was written by Robert Pirog. The purpose of this section is not to carry out
an analysis of the economic viability of an Alaskan natural gas pipeline project. The
purpose isto highlight those factors which might influence the viahility of the project, and
to tie them to understanding developments in the natural gas and stedl industries and
markets.

L This rate of return may vary depending on the class of financial asset chosen for
investment. However, the financial rate of return is generically referred to as the rate of
interest.

*2The most common investment test is net present value analysis. Thistechnique compares
theinflation adjusted net discounted profits of the project over timetotheinitial investment.
If the net present value of the project is greater than zero, ie. discounted profits are greater
than theinitial investment, the project qualifies for implementation.
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required to construct the pipeline, which is a major part of projected costs.®® Asa
result, analyses of the natural gas and steel industries and markets carried out in this
report can contribute to understanding the nature of the debate concerning the need
for, and economic viability of an Alaska natural gas pipeline. Additionaly, these
analyses can identify the factorsthat determinetherisk of the project. Inalargescale
project that could have economy-wide implications, such as an Alaskan natural gas
pipeline, risk sharing may be one approach for government policy concerning the
project.

Pipeline Returns

An Alaskan natural gas pipeline’ smain purposeisto deliver natural gassupplies
fromfields at the North Slope of Alaskato consuming marketsin thelower 48 states.
Thisnatura gasisnow “stranded” in the sense that it can be physically produced, but
cannot be delivered to consumers because of the lack of a transportation system.
Currently, the gas is not wasted: it is re-injected into oil wells operating in the area,
increasing the productivity of those wells.

Thekey factors determining the returns, or revenues, that might be earned by an
Alaskan natural gas pipeline are the expected price of natural gas over thelife of the
pipeline, the quantity of natural gasthat might be delivered through the pipeline each
year, and the number of years that the pipeline, and the producing fields that feed
natural gasintoit, will be operational. Thesefactorsareall related to the current, and
future, projected conditions of the natural gas market. An analysisof the natural gas
market is carried out later in the report.

Pipeline Costs

Thecostsof an Alaskan natural gas pipelinefall into two categories: investment,
or capital costs, and operating costs. A large number of factors enter into the
determination of either class of costs. In a subsequent section, thisreport focuses on
one of the main capital costs of the project: the cost and timely availability of steel
pipe that would be used in construction of the pipeline. The report focuses on that
cost factor because of its potential significance to the North American steel industry.

Risk Factors

In financial analysis, the riskiness of a given factor is taken to be equivalent to
its variability.> If the value of afactor is taken to be constant, thisimplies that the
factor isrisk free. If itsvolatility islow, itsriskinessislow, and if the factor’ svalue
demonstrates high volatility, this is associated with high levels of risk.* Generally,

% An additional factor is the availability of skilled labor to construct and operate the
pipeline, afactor not specifically analyzed in this report.

% Gitman, Lawrence J., Principles of Managerial Finance, 8" ed., Addison-Wesley, 1997,
p.228.

* The volatility based definition of risk includes favorable as well as unfavorable
(continued...)
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higher levelsof risk associated with acapital investment project must be compensated
with higher levels of expected return if the project is to be approved for
implementation through application of the net present value criterion.

In relation to an Alaskan natural gas pipeline, severa of the key market factors
that will determine the expected revenues and costs are likely to exhibit considerable
risk. These factors include the price of steel to be used in the construction of the
pipeling, the near and long term price of natural gas, and the price of labor, both for
construction and operation of the pipeline. The demand for natural gas has been
projected by many analyststo berelatively assured, but available historical and current
market data suggests that it too might better be considered as subject to risk.

The relationship between risk factorsand the viability of aninvestment decision
may be of importance when eval uating whether public policy measuresto encourage
carrying out of the project are appropriate. If the benefits of aproject are capturedin
their entirety by the investors, there is little reason for active public support.
However, if the completion of the project is judged to include significant public
benefits, then there may be a case made for active support of the project through
public support.

Public support for an investment project might occur through loan guarantees,
direct investment participation, price and regulatory guarantees, policies which
encourage demand for the delivered product, and the discouragement of substitute
products or services. However, critics argue that if the market will not support the
economic viability of the project, neither should the government. Some of these
policy options were discussed in an earlier section of this report.

Market Conditions in the Natural Gas Markets®®

An Alaskan natural gaspipelineisunlikely tocomeonlinebefore2016, andfrom
that point, itsthroughput is likely to be a part of U.S. natural gas supply through the
middle of the century. Asaresult of thislong timeframe, analyzing the likely values
for risk factors associated with the project may come from both future projections of
market behavior aswell as historical trends.

Long Run Natural Gas Markets: EIA’s Projections

A widely used long run projection of energy marketsisthe EIA’ sAnnual Energy
Outlook 2006 (AEO), which provides market projections and analysis out to 2030.>’

% (...continued)

movements of the factor. For example, the market price of natural gas might decrease, or
increase, by 10% in a month. Either movement in the price would be consistent with
identifying the price of natural gasasarisk factor.

% Thiss section was written by Robert Pirog.

" The Annual Energy Outlook 2006 is not aforecast, it isaprojection. It isin the form of
(continued...)
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The AEO reference case projects aggregate U.S. natural gas demand to rise by about
20% from 2004 to 2030, from 22.4 trillion cubic feet (tcf) to 26.9 tcf in 2030.%
Almost all of the gainsin demand, approximately 18%, are projected to take place by
2017, with less than 2% growth, relative to 2004, taking place from 2018 through
2030. The AEO projects this growth in demand to be led by electricity generators
demand growth through 2019, with more limited growth in the residential,
commercial, and industrial sectors, due to the effect of higher projected prices. The
AEQO’s 4.5 tcf projected demand increase provides the demand-side basis for the
construction of an Alaskan natural gas pipeline, which itself would deliver
approximately 1.5 tcf per year.

The AEO projects a changing mix of supply sources which might meet U.S.
demand. Conventional onshore production of natural gasin the lower 48 statesis
projected to decline by about 10% from 2004 to 2030 to 4.2 tcf. Production from the
shallow waters of the Gulf of Mexico isalso projected to decline, by about 25% from
2004 to 2030, to 1.8 tcf. Onshore production from unconventional sources in the
lower 48 states is projected to increase by about 27% from 2004 to 2030, to 9.5 tcf
while deepwater production from the Gulf of Mexico isexpected to increase by about
78% from 2004 to 2014, and then decline by about 35% from 2015 to 2030.° Over
the period 2004 to 2030, deepwater Gulf of Mexico productionisexpectedtoincrease
by about 17%to 2.1 tcf. In 2030, Alaskan natural gas production is projected to total
about 2.1 tcf. Thismixture of decreasing and increasing supply sources providesthe
supply-side basis for the construction of an Alaskan natural gas pipeline.

Importsof natural gasby pipeline from Canadaare projected to decline by about
44% from 2004 and 2030, to 1.8 tcf. Net importsof LNG are projected to increase by
about 42% from 2004 to 2030, to 4.4 tcf. Inthe AEO reference case, both the Alaskan
natural gasproduction and the LNG totalsare dependent on major capital investments
taking place over the next ten years. a pipeline in the case of Alaska and receiving
terminasin the case of LNG.

Whileavariety of factors, including personal incomelevels, industrial structure,
technology, and environmental considerations are likely to affect the demand and
supply of natural gasin U.S. marketsin thefuture, thekey elementisprice. The AEO
projectsthe price of natural gasto declinefrom the 2004 levelsto an average of $4.46
per thousand cubic feet (mcf) by 20186, rising to $5.92 per mcf by 2030.%° Prices at

57 (....continued)
a baseline; a projection of what might occur if current conditions and policies remain in
place and no new policies, or new extraneous conditions affect the market.

%8 In addition to the reference case, the AEO includes high and low economic growth and
high and low price cases. These differing assumptionsaffect the natural gasvaluescitedin
this report.

% Unconventional sourcesof natural gasinclude coal bed methane, tight sandstones, and gas
shale.

€ |nthe AEO, prices are expressed in base year, here 2004, levels. Actual, nominal, prices
in the future will likely be higher reflecting the average rate of inflation over the period.
(continued...)
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these projected levelsarelikely to encourage the construction of an adequate number
of new LNG terminalsin the United States, aswell as providing incentiveto build an
Alaskan natural gas pipeline, according to the AEO.

Recent History of Natural Gas Markets

Since 1997, at theaggregatelevel, the U.S. natural gas market hasmaintained the
appearance of balance and stability with respect to demand, supply, and reserves. As
shown in Table 1, consumption, production, and proved reserves have been quite
stable since the late 1990s. Only the wellhead price of natural gas has shown high
volatility, which might be associated with an unsettled market.

Table 1: Overview of U.S. Natural Gas Market
(Volumesin trillion cubic feet; price in dollars per thousand cubic feet)

Y ear 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

Consumption 227 (224 | 224 | 233 (222 (230 | 223 | 224 [219

Production 189 | 190 (188 |19.1 | 196 |189 [19.1 |187 | 182

Proved Reserves | 167 | 164 |167 (177 | 183 |187 |[189 | 192 | N/A

Wellhead Price [ 232 | 196 | 219 | 368 |4.00 (295 |488 |546 (751

Sour ce: Energy Information Administration, available at [http://www.eia.doe.gov].

Consumption. The sectoral demand data, which underly the aggregate data
of Table1, show that important shiftshave taken placein the composition of demand,
even though the aggregate totals have not changed greatly.

Consumers of natural gas fall into four major groups:. residential, commercial,
industrial, and electric power generators.®* While the aggregate demand for natural
gasis frequently estimated to be relatively inelastic, or unresponsive to changes in
price, thismay not be equally truefor all sectors and may have contributed to sectoral
shifts.

Residential consumer demand has declined since 1997 by about 3%, probably in
response to residential gas prices that were nearly twice as high in 2005 asin 1997.
The effect of higher prices was likely offset by the trend toward more and larger
homes, aswell ashigher consumer incomes. Residential consumersmay not havetied

€0 (...continued)

However, it is not definite that the future price will merely capture inflation. Actual,
observed, future prices might be higher or lower than the AEO projections, depending on
relative demand and supply conditions.

¢ Each of these consumer groups pay adifferent price per unit for natural gas. Generally,
large scale consumers pay less per unit than smaller consumers. For example, the EIA
reported that in June 2006 residential consumers paid $14.95 per mcf while industrial
consumers paid $6.87 per mcf.
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home heating decisionsto the cost of natural gas dueto the lack of real-time metering
and this might also have supported demand.

Commercial demand has decreased since 1997 by about 5%, in response to
commercia gas prices that also were more than twice as high in 2005 as in 1997.
Industrial demand for natural gas has declined by 23% since 1997 in response to
increases in industrial prices for natural gas of 125% since 1997. Industrial uses of
natural gas, either for production process heating, or asaraw material, arelikely to be
more price responsive than that of the other consuming sectors. Cost increases are
likely to be passed on to consumers, or they must be absorbed as lower profits,
depending on the nature of the market for the industries’ products. For example, an
industry that is alarge consumer of natural gas as araw material and has no suitable
substitute, is nitrogenous fertilizer manufacturing.®? Also, the U.S. fertilizer industry
is open to foreign competition, which prevents an easy pass-through of cost increases
to consumers. It is capable of moving production overseas where natural gas prices
are generaly lower, likely accounting for part of the reduced demand from the
industrial sector.®

The demand for natural gas by electric power generators hasincreased by about
42% from 1997 to 2005. Sincetheearly 1990’ s, technol ogy, emissions performance,
the availability of long term contracts, and low prices for part of the period have
favored natural gasasthefuel of choice for new generating capacity. Household and
commercia demand for electricity isrelatively price inelastic because of the nature
of itsuse in the home, and in businesses, as well asthe lack of real time metering to
allow users to determine the true cost of their electricity use decisions.

An important question in the evaluation of an Alaskan natura gas pipelineis
whether its role will be to alow demand growth for all, or part, of the 26.9 tcf
projected demandin 2030, or whether itsrolewill beto replacediminished production
from currently existing sources, or both. One scenario could begin with the
assumption that demand patterns observed over the past nine years will continuein
thefuture. Thisapproach would have residential and commercial demand nearly flat,
electric power demand increasing, and industrial demand decreasing. Industrial
demand decreases have been large enough to offset growth in electric power
generation because, among the sectors, industry is the largest user of natural gas.
Another scenario might be that those uses of natural gasin the industrial sector that
are price responsive will be exhausted at some level, and after that usage level is
attained, industrial demand would not decline asrapidly in responseto priceasin the
past. Thus, demand would rise over the next decades. On balance, reviewing the
period since 1997, itisnot clear whether aggregate U.S. demand growth could provide
the major justification for an Alaskan pipeline.

62 See Domestic Nitrogen Fertilizer Production Depends on Natural Gas Availability and
Prices, GAO-03-1148, September 2003, for afurther discussion of the effect of natural gas
prices on the nitrogen fertilizer industry.

& Imports of fertilizer by the United States have increased from an annual rate of $3.2
billion in 1997 to $8.2 hillion in 2006 and the United States has shifted from a net exporter
to anet importer.
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Production and Imports. Production datafor U.S. natural gas production
shownin Table 1 indicatesthat although year-to-year variations exist, there does not
appear to be aclear upward or downward trend. U.S. production decreased by about
5% between 2000 and 2005, but only by about 4% since 1997. Peak U.S. production
levels were attained in 2001, near the beginning of the period of volatile, escalated
prices. Production is likely related to price, but technology and the geological
characteristics of the gas fields also play an important role in determining output.

The difference between U.S. production and U.S. consumption is made up by
imports, mostly by pipeline from Canada. The natural gas market, unlike the crude
oil market, isregional rather than global in scope, extending along pipeline systems.
It is possible that the geographic scope of the U.S. natural gas market may expand in
the coming decades through the expansion and maturation of the LNG market.

Imports from Canada increased by approximately 3% over the period 2000 to
2005. Imports of LNG increased by about 180% over the period 2000 to 2005, but
still accounted for only about 3% of U.S. consumptionin 2005. Importsfrom Canada
are expected to decline in the coming decades as Canadian domestic consumption
increases, more natural gas is used in the production of oil from oil sands, and
Canadian fields continueto deplete. Thesetrends could be moderated by the opening
of new supplies, especially those delivered through the proposed construction of the
Mackenzie River natural gas pipeline, or through technological improvements.

The United States currently hasfour operational LNG receiving facilities. Plans
for expansion at existing facilities, coupled with the construction of new facilities
couldincreasethe U.S. consumption of LNG considerably. However, the spot market
for LNG has been slow to develop on the production side, and other competing uses
are vying with LNG for available natural gas feedstock supplies.** The market for
LNG remains largely along-term contract market.®

Natural Gas Reserves. Proved reserves are those reserves that are
recoverable using currently available technol ogy under existing economic conditions,
including price. These reserves provide the basis for current and future production.
Current production draws down the level of proved reserves, and new discoveries
increase, or maintain, the level of proved reserves.

Datain Table 1 show that the level of U.S. proved reserves of natural gas has
increased by approximately 15% over the period 1997 to 2004. Another key measure
of the production base is the reserve-to-production ratio. In 1997 this ratio was 8.8,
implying that at then-current production rates the reserve base could sustain
production for 8.8 years. By 2004, the reserve-to-production ratio had increased to
10.4, implying that the reserve base could sustain U.S. production levelslonger than

6 See CRS Report RL32666, The Gas to Liquids Industry and Natural Gas Markets.

% See CRS Report RL32445, Liquified Natural Gas (LNG) Markets in Transition:
Implications for U.S. Supply and Price, by Robert Pirog.
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in 1997.% This increase came after the production of over 133 tcf from the U.S.
reserve base during the period 1997 to 2003. Natural gas discoveries have more than
replaced production draws during this period.

Asnoted by the EIA inthe AEO, the sources of U.S. gas production are moving
away from conventional, onshore to more costly unconventional and deep offshore
supplies, which may imply an upward trend in the price of natural gas, but also
suggests that availability isnot likely to be sharply reduced relative to current levels.

Natural Gas Prices. Thewellhead price data presented in Table 1 suggests
that prices have generaly been rising since 1997, with a good deal of volatility.
Notable was the decline in prices in 2002, consistent with the downturn in U.S.
production that year, but seemingly at oddswith the increased consumption that year.
Since 2003, the price trend has been upward and volatile, with wellhead prices
peaking above $10 per tcf in both October and December 2005, before moderating to
historically high average levelsin 2006.%’

The wellhead price of natural gas has risen by 225% over the period 1997 to
2005. Priceincreases of this magnitude might ordinarily be associated with a major
changeintheunderlying market fundamentals. If consumption demand had increased
markedly, or production had diminished, or even if the reserve base upon which
consumption and production are based had been reduced, sharply affecting
expectations for the future, then the change in price could be explained in terms of
normal market demand and supply adjustment.® However, the data presented in
Figure 2 is seemingly more consistent with market stability than upheaval.

% Inrecent years, theoverall industry reserve-to-production ratio has been about nineyears.

" Monthly natural gas price data is affected by a wide variety of short run forces which
affect the market. Weather, a highly variable factor, can affect monthly prices by creating
unexpected changes in the average draw from, or injection into storage, as well as
consumption. Extremeweather conditions, such ashurricaneK atrina, have al so been shown
to be able to affect natural gas production adding more volatility to price.

% The prices of crude oil and natural gas usually stand in a 6:1 ratio based on energy
content. That is, the price of a barrel of crude ail is six times the price of 1 mcf of gas.
During 2006, the ratio has been over 10:1, although thisis likely due to the price of crude
oil rising to reflect geopolitical uncertainties and the tight demand/supply balance in the
world oil market.
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Figure 2: U.S. Natural Gas Price, Consumption and Production
Indexes
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Source: Energy Information Administration, available at [http://www.eia.doe.gov]. Index computed
by CRS.

Note: 2006 indexes estimated from data for January-June 2006.

Other explanations for the pattern of natural gas price movements since 1997
includethe effects of financial trading of natural gasfutures contracts. One approach
suggeststhat theincreased interest in natural gas markets by financial tradersinitself
has caused pricesto rise. Another approach claimsthat speculators have usedillegal
strategiesto create artificia pricesin the natural gas market.

Inarecent study, Mark N. Cooper investigated the casefor influence by financial
traderson natural gasprices.®® Cooper identifieswhat he seesasapattern of increased
interest in natural gas trading by financial investors and movements in the wellhead
priceof natural gas. For example, Cooper notesthat whilethe price of natural gaswas
relatively stable in the 1990s, it began to increase in the spring of 2000, a period
coincident with the expansion of natural gas trading on the Enron Online trading
platform.”” Cooper also notes that after Enron’s departure from the market in
December 2001, the wellhead price of natural gas declined in early 2002.*

% Mark N. Cooper, The Role of Supply, Demand and Financial Commodity Marketsin the
Natural GasPrice Spiral, prepared for theMidwest Attorneys General Natural GasWorking
Group, May 2006.

" The growth of the Enron Online trading platform led to both an increase in financial
trading aswell asbeing associated with theillegal activitiesthat led to Enron’ s bankruptcy.

> Cooper, p. 8.
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While Cooper’s study presents examples of possible correlation between
movements of natural gas prices and financia trading patterns, he does not carry out
statistical analysisthat might demonstrate more conclusively causal linksbetweenthe
two setsof data. Irrespective of the effect on price, thetrading of natural gasfutures
contracts does allow consumers and producers of natural gasto re-distributethe price
risk they face to speculators who are more willing to bear that risk.

Studies undertaken by the New Y ork Mercantile Exchange (NY MEX) and the
Commodity Futures Trading Commission (CFTC) present conclusionsdifferent from
Cooper. Both studiesarelimitedto theregulated, standard contract part of thefutures
and derivative market. The over-the-counter segment of the futures and derivatives
market is exempt from regulatory oversight. The NYMEX study found that hedge
funds comprised only a modest share of trading in natural gas futures contracts and
their activitieswere not alikely source of excessvolatility inthemarket.”” The CFTC
study found that hedge fund trading on energy futures and derivatives markets and
commodity priceswere not linked, and that price volatility was not increased by their
trading activities.”® Unlike the Cooper study, the NYMEX and CFTC studies are
based on extensive statistical analysis of price and other market data.

Uncertainties

Comparison of the AEO projection of natural gas market conditionsto the actual
performance of the market over the past nine years yields differing pictures of the
market itself, aswell as conditions for an Alaskan natural gas pipeline.

Thisreport hasidentified thefuturenatural gas price, the quantity demanded, and
the output levels of existing gas production sources as key risk factors in evaluating
the economic feasibility of an Alaskan natural gas pipeline. These factors are
interrelated in the sensethat they each help determinethe other’ svalue. If an Alaskan
natural gas pipelineis constructed, and either new demand is not created, or existing
production sources do not decline, or are replaced with gas from other more
technically or economically viable sources, the 4.5 billion cubic feet of gasper day the
pipelinewill be capable of delivering could depressthe market price. Inthisscenario,
the economic viability of the pipeline would be in danger as well as that of other
relatively high cost sources of gas.

LNG imports also have the potential to change the economics of an Alaskan
natural gas pipeline. Whilethe United States currently uses LNG for less than 4% of
its total consumption needs, plans exist to expand currently available offloading
facilities and to construct many new facilities. Thesefacilities, are capital intensive,
although for comparable capacity they may cost a fraction of the cost of a pipeline.
If they are built, and gas begins to flow through them, they could be viewed as
competing for the same increase in demand that the AEO projects for the future.

2 New York Mercantile Exchange, A Review of Recent Hedge Fund Participation in
NYMEX Natural Gas and Crude Oil Futures Markets, March 1, 2005, p.3.

# U.S. Commodity Futures Trading Commission, Price Dynamics, Price Discovery and
Large Futures Trader Interactionsin the Energy Complex, April 28, 2005, p.24.
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Over-capacity might beaconcernto the natural gasmarket. Residential demand
growth depends on the extent of new home construction, which isjust coming out of
amajor growth phaseand slowing down. Commercial demandisrelatively flat, while
industrial demand isdeclining. To the extent that permanent demand destruction has
occurred in theindustrial sector, it may be unrealistic to assume any growth over the
near term. Electricity generation by natura-gas-fired generators, however, isprojected
to continue to experience growth and provide support for the growth in natural gas
demand.”

Short Term Market Conditions

Current, and near-term, natural gas market indicators are of limited use when
planning long term capital projectsin the industry. The market-fundamental-based
valueof natural gasinthe short term isdetermined by the interaction of consumption,
production, and stored quantities. Since production isrelatively constant during any
year, and consumption tends to be seasonal, stored quantities of natural gas balance
the market. The primary short term direct determinant of consumption, and indirect
determinant of stored quantities, is the weather. Exceptionally cold weather during
the winter heating season can cause demand to surge. Exceptionally warm weather
during the summer season can cause €l ectricity demand, much of which onthemargin
isnatural gasgenerated, to surge. Storageinjectionstypically occur during the spring
and summer. Storage draws typically occur during the winter heating season. If a
cold winter (large withdrawals from storage) is followed by a very warm summer
(below expected injections into storage), it islikely that the price of natural gas will
experience upward volatility. However, this upward price movement may not be
permanent, or even indicative of long term trends. A cold winter might be followed
by more temperate conditions, reversing the natural gas price pressure.

Long-term economic decisions, such asthe construction of an Alaskanatural gas
pipeline, are usually based on expected outcomes over atime period commensurate
with the economic life of the project. Favorable, or unfavorable, short run conditions
on the commodity market are often discounted.

The Impact of Steel Prices and Availability”™

The Reversal in Steel Prices

The Alaska natural gas pipeline project was supported by the North American
steel industry in aperiod of low prices and company bankruptcies, because it could
provide a boost to employment and revenues. For example, the American Iron and
Steel Institute (AISI) estimated that the project could generate “up to 10,000 work

" Many factors are likely to contribute to the potential growth in electricity demand. For
example, high prices for natural gas could make coal fired powerplants competitive.
Climate changelegidlation, if enacted, could influence the growth of el ectricity demand and
the mix of fuels used in electricity generation.

> This section was written by Stephen Cooney.
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years of direct employment from North American steel supply.” In addition almost
4,000 additional work years would be used to manufacture pipe from steel.” This
estimate was based on the use of three to five million tons of steel. By comparison,
AISI noted that in 1999-2000, “three North American steel pipe producers supplied
over 1,000,000 tons of steel for the 2,000 mile Alliance Pipeline running from
Northern British Columbia to Chicago,” which AISI stated was “the most
technologically advanced and largest pipeline construction project ever in North
America” "’

Figure 3. Prices for Large-Diameter Steel Pipe and Plate
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Sources: Preston Pipe & Tube Report; Global Insight, steel plate data reported from Purchasing
magazine.

Note: Pipe prices represent average transaction price (by weighted average value) for
double-submerged arc-welded pipe > 24" diameter , combining both domestic and import shipments.
Plate prices are for coiled plate.

The situation now, just afew yearslater, isamost totally reversed. The North
American steel industry has restructured, and recovered profitability because of
strong domestic and worldwide demand.” Now, higher prices resulting from both
strong demand and increased production costsfor carbon stedl plate, used in making
large-diameter steel pipe, may alter the basic economics of an Alaska natural gas
pipeline project.

® The phrase “North American steel” is used throughout this report and most AlSI
documents, instead of “U.S.” steel. U.S. and Canadian steel makerscompetewithinthesame
freetradearea, and the sameindustry union, the United Steelworkers, operateson both sides
of the border. Moreover, if the pipeline were to run through Canada, participation by
Canadian steelmakers in any competitive bidding process would presumably be required.

" Quotationsfrom Andrew G. Sharkey, I11, AlSI. Letter to Sen. Frank Murkowski (April 17,
2002), with attached statement. Estimates of total amounts of steel from CRS interviews
with Chip Foley, AlISI, April 22 and 24, 2003. The total production of steel in the United
States has recently been about 100-110 million tons per year, with imports adding roughly
30-40 million tons annually to U.S. supply; AlSI, Annual Satistical Report (2005), figs. in
frontispiece, “U.S. Steel Shipments” and p. 46, “Imports of Steel Mill Products.”

8 See CRSReport RL32333, Steel: Priceand Policy Issues, by Stephen Cooney, for details.
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Asillustrated in Figure 3, datareported by the consulting firm Global Insight
(formerly known asDRI-WEFA) indicatethat the price of carbon plate hasmorethan
doubled during the past five years.” Asof late 2001, DRI-WEFA reported that spot
prices for plate were between $250 and $300 per ton. This was consonant with an
overall depression in steel prices. DRI-WEFA at the time stated that the “...
composite of eight carbon spot prices setsanew low amost every month, and in the
past seven years has fallen 44%.”% Carbon steel plate was one of many steel mill
products protected from imports by specia tariffs, known as safeguard remedies,
between March 2002 and December 2003, when they were terminated by President
Bush. During 2003, steel pricesbeganto strengthen, and carbon plate averaged $303
per ton for the year. After the the safeguards ended, steel prices escal ated instead of
falling, as one might expect, because of a global recovery in demand. The carbon
plate price average doubled to $633 per tonin 2004. For 2005, the average price was
even higher at $744, and it was till at asimilar level in mid-2006. Global Insight
forecasts carbon plate prices to decline over the next two years, but only gradualy,
and to alevel still more than double the price early in the decade.®® Whilethe price
of flat-rolled steel is expected to fall because of reduced light vehicle output by the
major U.S. domestic producers, Global Insight analyst John Anton has also stated
that, “Not all productswill decline, as marketsfor structurals and plate are still tight

82

Figure3illustratestheparallel increasein large-diameter pipe prices consonant
with the underlying increase in price of steel plate. Asof late 2001 and early 2002,
the price of large-diameter pipe was generally around $600 per ton. As shown in
Figure 3, the price of coiled plate was less than half that level. By late 2005, the
average reported price of large-diameter pipe was more than $1,000 per ton, with
plate, now more than $750 per ton, accounting for the increase. By mid-2006, the
price of pipe was approaching $1,200 per ton, with the cost of coiled plate close to
$800.

The increased cost of steel could account for a substantial share of the recent
increasein cost estimatesfor the Alaskanatural gaspipeline. Actual pricesfor large
guantities of steel pipe for major projects are negotiated by the steel supplier and
seller, and are not made publicly available. But average monthly transaction prices
arereported in Preston Pipe & Tube Report, the only data source for large-diameter
steel pipe prices. In aprevious section of the report, it was noted that a producers

" Figure 3 uses a price series for coiled plate. Thisisthe steel used for the highest grade
steel pipe of the largest diameter, which isnow spiral-welded. Much large diameter pipeis
also made from “cut-to-length” plate. The prices of the two types of plate are close and
generally move in tandem.

8 Based on data from Purchasing magazine. DRI-WEFA. Seel Industry Review (4" Qtr.
2001), p. 18 and table 16.

8 Global Insight. Steel Industry Review (2™ Qtr. 2006), tabs. 1.11-1.12. Even higher prices
of $840-880 per ton were quoted on the West Coast, fromwhich plate could be provided for
mills to manufacture large-diameter pipe to be used in Alaska; American Metal Market
(AMM), “West Sees More Steel Plate But Prices Holding Ground” (Aug. 31, 2006).

8 Global Insight. Steel Monthly Report (Sept. 2006), p. 2.



CRS-26

study in 2002-2003 estimated atotal pipeline cost of $18 billion to $19.6 billion for
the Alaska Highway route, and that more recent estimates were at least $25 hillion.
An informed 2006 estimate for the tonnage of pipe needed is at least four million
tons (which is also the midpoint of the estimate quoted earlier by A1SI).%2 The data
in Figure 3 show an increase in the average price of steel from about $300 to about
$750 per ton, and for large-diameter pipe from around $600 to about $1,100 per ton.
But pipe for use in Arctic conditions would probably require the highest grade of
stedl available (seebelow), sotheincreasein price sincethe earlier project estimates
were produced may be on the order of at least $500-600 per ton. That would imply
anincreased cost of steel pipe for the project of about $2.0-2.5 billion, which alone
could account for half or more of the increase in overall project cost estimates.

North American Large Pipe Production Capacity

Section 111 of the 2004 Alaska Natural Gas Pipeline Act expresses the sense
of Congress that, as “an Alaska natural gas transportation project would provide
specific significant economic benefits to the United States and Canada ...” its
sponsors “should make every effort to ... use steel that is manufactured in North
America...”® The relative capabilities of U.S. and Canadian industries to supply
stedl for the project would depend on anumber of variables, including thetimeframe
for completing the project, the final route chosen, and the pipeline specifications.
The North Slope natural gas producers have indicated that they would require apipe
of maximum capacity, to ensure the ability to transport a high enough volume of gas
to earn an adequate return on aprivately financed system. When the 800-mile Trans
Alaska oil pipeline was built in the 1970s, it used 500,000 tons of specia cold-
weather steel 48-inch diameter pipe imported from Japan.®* There are a number of
guestions today about the capacities of the North American industry to supply the
stedl that might be required to construct an Alaska natural gas pipeline.

Theincrease in oil and gas prices in 2005-06 has encouraged North American
drilling activity and increased demand for all steel products used in the oil and gas
industry, including large-diameter pipefor long-distance gastransmission. But there
are currently only afew large-diameter pipe producers active in North America:®

e Ipsco, Inc., originally a Canadian company, which now has more of
itsassetsin U.S. millsand its operational headquartersinlllinois, is
the largest producer of large-diameter pipe. It operates a pipe mill
in Regina, Saskatchewan, with an annual capacity of 350,000 tons,

8 |psco Inc. Northern Pipelines (presentation to U.S. federal agencies, Apr. 2006), p. 22.
8 15U.S.C. § 720i.

& U.S. Dept. of the Interior, with Argonne National Laboratory. “ TAPS History,” in TAPS
Renewal Environmental Impact Statement, [http://tapseis.anl.gov].

8 Data for the following list based on Ipsco, Northern Pipelines, table on p. 25; Oregon
Steel Mills corporate website; and, AMM, “A Big Backlog and Even Bigger Potential in
Large-Diameter Pipe” (Sept. 11, 2006 print ed.), pp. 6-7. On the Ipsco-NS deal, see Wall
S. Journal, “Ipsco to Buy NSfor $1.46 Billion in Steel-Tube Push” (Sept. 11, 2006), p. A2;
AMM, “Ipsco’s $1.5B Buy of NS Shores Up OCTG Stance” (Sept. 12, 2006).
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and acapability to make pipeupto 80incheswide. Plateissupplied
from a mill there, and from mills in lowa and Alabama. The
company is also building anew R&D facility in Regina devoted to
pipe technology. Ipsco recently announced a deal to acquire NS
Group, a Kentucky-based pipe and tube manufacturer, but it
specializes in smaller diameter oil country tubular goods (OCTG)
products, not large-diameter pipe.

e Oregon Steel Mills, aU.S.-based steel minimill company, currently
operates alarge-diameter pipe mill in Camrose, Alberta. Originally
this was a joint venture with the Canadian steelmaker, Stelco.
Oregon Stedl acquired full control of the facility, which has an
annual capacity of 180,000 tonsof piperanging from 20to 42 inches
in diameter. Oregon Steel isalso opening in late 2006 anew large-
diameter pipe mill complex in Portland, Oregon. It will have an
annual capacity of 175,000-200,000 tons of 24 to 60 inch diameter

pipe.

e Berg Steel Pipe, asubsidiary of Europipe, jointly owned by German
and French steel interests, manufactures pipe in Panama City,
Florida. Berg buys domestic or imported plate for manufacturing
pipe with a diameter from 24 to 72 inches. It recently announced
plans to expand with a second mill along the Gulf Coast, but this
would be for pipe of lesser diameter.

Ipsco and Oregon both operate minimills.  Nucor, the largest operator of
minimills in North America, makes plate at two mills in North Carolina and
Alabama, and can supply plateto customersfor pipemaking operations.®” Amongthe
large integrated companies, both U.S. Steel and Bethlehem Steel have closed some
steel pipemaking operations in recent years, though U.S. Steel makes smaller
diameter pipeand tubing for OCTG applications.?® U.S. Steel hasnot in recent years
been amajor market force in plate. In 2003, it agreed to trade its plate operation at
Gary, Indiana, to Bethlehem’s successor, Mittal Steel, for a different type of
operationin the samevicinity.® According toits corporate website, Mittal produces
plate at its large integrated mill in Burns Harbor, Indiana, as well as rolling some
grades of plate at two plantsin Pennsylvania.® Both minimills and integrated steel

8 See “Nucor Steel — Hertford” and “Nucor Steel Tuscaloosa, Inc.” on Nucor Corp.
website. AISI confirmed that Nucor does supply plate for OCTG pipe applications.

8 The Bethlehem pipemaking operation in Steelton, PA, was acquired by Dura-Bond
Industries, apipe coatings specialist, and isnow operated by them. It manufactureslinepipe
of upto 42" indiameter. The Dura-Bond website did not report any long-distance oil or gas
pipeline projects completed, nor was thisfacility included in the report compiled by Ipsco.

8 CRS Report RL31748, The American Steel Industry: A Changing Profile, by Stephen
Cooney.

% See “Plate” listing under “Flat Products’ at Mittal Steel USA website.



CRS-28

mills since 2003 have faced much higher input costs, which have driven the price of
plate higher along with increased industrial demand.**

These data portend alimited North American capacity in the face of adramatic
recent increase in demand for steel in pipelines. James Declusin, CEO of Oregon
Steel, stated that when his company decided to proceed with the new large-diameter
pipe mill, it projected total ongoing demand for about 2.5 million tons per year —
and, “ Since then there have been even more projects on the drawing board.” His
large-diameter pipe facilities are “booked through mid-2008,” and there are reports
of demand remaining at a high level through 2009-10.% John Tulloch, a senior
executive at Ipsco, noted that |arge-diameter pipe historically accounts for 10-20%
of U.S. stedl plate usage. Though “we had been at 10% or lower for awhile there,
now we are at the higher end of that range, much closer to 20%."%

Globally, thelpsco report al so countsabout three million tonsof annual capacity
in large-diameter steel pipe outside North America. Thisisdivided roughly equally
between the Europi pe consortiumin Germany (Berg' s parent company) at 1.6 million
tons, and three major Japanese steelmakers (Nippon Steel, Sumitomo and JFE) at
about a haf-million tons each.*

Steel industry sources emphasize that the capability of the industry to supply
pipe for the Alaska natural gas project will aso depend on the timing and
specifications for the pipe. The maximum diameter being considered is 52 inches,
capabl e of delivering 6.0 billion cubic feet of gas per day (bcf/d), asindicated in data
provided by AlSI. But 52-inch pipe has only been produced in very limited amounts
in North America (or anywhere else). Moreover, the Alaska natural gas producers
in the pipeline consortium have indicated that they want to specify a measure of
strength, X100 or X120 grade pipe, that is beyond the X80 grade — currently the
highest available.

Initsreport, Ipscoflatly stated that, “ No North American producer can currently
supply the pipe proposed for the Alaska pipeline ... no pipeline operating uses these
specifications ... if the line is as specified today (48"-52" [diameter] x 0.80”
[thickness] x X100), we are not able to supply the pipe without major capital
expendituresand lead time.” The company added that it was* proceedingwith X100
trials,” but that the specificationswoul d require* designing out of market capability.”
Moreover, “due to extremely large volume [it is] very unlikely [that] it will be
supplied by one supplier ... [and the] proposed gauge and grade requirements will
necessitate capital investment by any potential supplier throughout the world.”

1 CRS Report RL32333, Steel: Price and Policy Issues, by Stephen Cooney.

2 AMM, “Big Backlog,” p. 6. AMM also reports European pipe mills, including Berg's
parent companies, booked up through 2007 or 2008; “ Sal zgitter Plant Sold Out of Pipe until
2008 (Oct. 5, 2006), p. 6.

% AMM, “Rigged for Profits,” p. 5.
% |psco, Northern Pipelines, pp. 24-25.

% |psco, Northern Pipelines, pp. 14-15, 22-23. In an interview with CRS, an Ipsco
(continued...)
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Use of this size and grade of pipe would create logistica complexities in
pipeline construction and operation, requiring, for example, 48 compressor stations
aong the Alaska route. Using a 48-inch pipe might reduce operational and
construction difficulties somewhat, and it could be made from X80-rated steel, but
would reduce capacity to 4.0 bcf/d. Downsizing to a 42-inch pipe would
substantially reduce pipe manufacturers’ retooling costs, but would also reduce
capacity to 2.0 bcf/d.*® By comparison, construction and operational difficulties
would be much less along the Mackenzie River route. Only 10 compressor stations
would berequired along theriver valley route, and atotal of only 465,000 tons of 30-
inch mainline pipe, which, for example, Ipsco states it could now provide
commercialy. lpsco was also the largest supplier of pipe for the Alliance pipeline
cited by AlSI, and delivered 716 miles of 36-inch, X 70 pipe.*’

U.S. steel industry sources expect that North American steel companiescan and
would make the investment, and provide the expertise necessary, to supply steel for
an Alaskanatural gaspipeline. President Andrew Sharkey of AlSI stated intheletter
cited earlier to then-Senator Frank Murkowski that “North American steel and pipe
industries stand ready to work with all other interested parties to arrive at the best
pipeline design necessary to accomplish the objective.” He further advocated that
North American steel suppliers be fully included in the design of pipeline and be
given an opportunity to compete for steel procurement.%®

The ExxonMobil High-Strength Pipeline Steel Project

Analternative type of pipeto that supplied from currently available sources has
been advanced by one of the three producers of Alaskaoil and gas, the ExxonMobil
Corporation. It hopes to achieve substantial cost reductions by using innovative
technology in building the pipeline.

In seeking to achieve such a technology breakthrough, ExxonMobil
representatives on April 22, 2003, signed a letter of intent with two Japanese
companies, Nippon Steel Corporation (NSC) and Mitsui & Co. Ltd., “to
commercialize a jointly developed new steel, which is 20-50% stronger than
aternative pipeline steelsin use today. The agreement includes possible upgrades
to an NSC pipe mill.” The announcement also noted that the formulation for the
steel had first been devel oped in ExxonMobil Upstream Research |aboratories, and
that further work to make commercial production viable hasalready occurred jointly

% (...continued)

representative pointed out that the 4 million ton figure was based on the full projected
pipelinelength to the U.S. Midwest, and that the highest Arctic grade of steel would not be
required for the more southern sections of the pipeline.

% Estimates and data from 2002 analyses supplied by member companiesto AlSI task force
established on the Alaska Natural Gas Pipeline (provided to CRS on April 22, 2003).

9 |psco, Northern Pipelines, pp. 12, 21.
% AISI letter and statement to Sen. Murkowski, April 17, 2002.
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with Nippon Steel.* Thetechnical announcement indicated that the new steel would
be rated X100 and X120, grades that hitherto have not been manufactured
anywhere.®® Press commentary on the ExxonMobil announcement stated that pipe
made from the new grade of steel would be lighter in weight, and therefore easier to
handle— meaning significant potential reductionsin construction costs. Inaddition
to production and long-distance pipelineinterestsin Alaskaand the M ackenzie Delta,
ExxonMobil aso has interests in a Sakhalin-to-Japan gas pipeline project and the
west-east pipeline project being considered to bring gas from Central Asia to
China.'®*

CRS contacted ExxonMobil in August 2006 regarding further progress on the
high-strength steel project. Inresponse, acompany representativereplied, “ Technical
and developmental aspects of the X120 high-strength steel pipeline continue to be
studied by ExxonMobil, and there is no new information that we can convey at this
time regarding its applicability to specific projects or the timing of its commercial
availability.” 1%

The ExxonMobil proposal for a technologically innovative grade of steel for
pipeline construction would not rely on U.S. (or Canadian) steel industry technology.
The new grade of steel could be produced under license, athough tooling and set-up
costswould besubstantial for multiple manufacturersworkingin different locations.
But therequired order for an Alaskanatural gaspipelinemay besolargeastorequire
sharing of the work by multiple mills anyway.

Conclusion®

The Alaska natural gas pipeline would be a major capital investment. If, or
when, itisbuilt, theinvestment decision will depend on acomplex set of factorsthat
will determineits potential profitability. Thosefactors, onthe expected revenue and
cost sides, arelinked to conditionsin two markets: natural gasand steel. If apipeline
is to be constructed, estimates provided in this report suggest that its throughput of
natural gas might equal about one third of potential U.S. future demand growth for
natural gas. LNG terminalswill bethe primary competition for the pipelineinfilling

% ExxonMobil. “ExxonMobil Signs Letter of Intent with Nippon Steel and Mitsui & Co.
Ltd. to Commercialize Advanced High Strength Steel,” pressrelease, April 22, 2003.

190 Technical details are presented in Proceedings of the Thirteenth (2003) International
Offshore and Polar Engineering Conference, val. IV (2003), “Steel Development,” at
[http://www.isope.org].

101 Ojl Daily, “Exxon Steel Deal Boosts ANS Gas Prospects,” April 23, 2003. But there has
also been specul ation about the future of ExxonMobil’ s Sakhalin project, in view of actions
taken in 2006 by the Russian government against foreign-owned operators of energy
projectsinthe Far East region; Andrew Neff, “ Death by a Thousand Cuts— Rising Resource
Nationalismin Russia,” presented at Global Insight World Economic Conference (Oct. 26,
2006).

102 Email from Robert H. Davis, media adviser, ExxonMobil Corp., Aug. 18, 2006.
103 Written by Robert Pirog and Stephen Cooney.
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thispotential demand. Should the expected demand growth fall short of projections,
natural gas prices will likely decline affecting the potential profitability of both the
pipeline and the LNG terminals.

On the cost side, the pipeline could generate a major steel order for the North
American industry. However, the size of the pipe, as well as other required
specifications, suggest that it will be expensive. Steel prices have been rising over
the past several years, resultingin substantial increasesinthe estimated material scost
of the pipeline. Additionally, innovative production capacity to producetherequired
pipe might have to be constructed first particularly since no one anywhere has yet
produced pipe with the dimensions and grade specified to date, further affecting the
economics of the project.

The joint venture between ExxonMobil and the two Japanese steel companies
appears to present an option that could spur a debate with respect to whose
technology, and whose steel, would be used in this major investment project.



