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The Honorable Lyda Green 
Senate President 
State Capitol, Room 111 
Juneau, AK 99801-1182 

Dear Senator Green: 

STATE OF HAWAl'I 

OFFlCE OF HAWAIIAN AFFAIRS 
711 KAPl'OLAM BOULEVARD, SUITE 500 

HONOLULU, HAWAl'I 96813 

July 18, 2008 

FAX (808) 594·1865 

Hawai'i and the Native Hawaiian community are especially vulnerable to rising 
energy costs. For that reason, the Office of Hawaiian Affairs (OHA), a semi-autonomous state 
agency and trust created by the people of Hawai'i to better the conditions of Native 
Hawaiians, has been investigating potential cost savings to Native Hawaiian ueneficiaries 
from lower electricity costs and revenue-generating opportunities for OHA from being 
involved in the importation, storage and distribution of na�ural gas from Alaska. 

Recognition of natural gas' significant cost savings and environmental advantages to oil 
and renewable fuels first led to serious analysis of its use in Hawai'i by state and local 
policymakers in 2004. In 2006, OHA formed a partnership with the Hawai'i Natural Energy 
Institute {HNEI), the Hawai 'i Energy Policy Forum to update the 2004 study with a 
comprehensive analysis in April 2007 featuring natural gas from Alaska. The study was 
supervised by Dr. Fereidun Fesharaki, Chairman and CEO of FACTS Global Energy, an 
internationally reno':med energy consultant. 

The findings of the analysis, initially reported at the OHA-sponsored 2007 Hawaiian 
Business Conference and Economic Expo, demonstrated great promise for the Native 
Hawaiian community and all of Hawai'i from the importation of natural gas from Alaska. 
With infrastructure, shipping, and storage costs to be borne by the private sector, Alaska 
natural gas could replace approximately 95% of the fuel oil that Hawaiian Electric Company 
(HECO} currently uses in power generation on Oahu. 

According to the study, natural gas substitution in the power sector in Hawai'i would 
be approximately 1.35 million tonnes In 2013, increasing to 1.8 rnillion tonnes in 2022. 
Hawai 'i's natural gas demand exceeds the 1 million tonnes per annum that allow for 
reasonable economies of scale. Importing Alaska natural gas could reduce oil's share of the 
primary energy mix statewide by approximately 20% within 4-7 years of a decision to move 
forward. 
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Using natural gas instead of maintaining current fuel plans would reduce the global 
warming potential of Oahu's power generation by approximately 25% in 2013 and roughly by 
an average of 23.5% per annum through 2020. Most importantly, there are significant savings 
to  be gained from using natural gas. The study pointed out that potential annual fuel savings 
to consumers would translate to tens of millions of dollars as the price of natural gas to the 
power plants would be less than the price forecasted for the low sulfur fuel oil (LSFO) it will 
replace. 

Based on these findings, I wish to inform you that OHA supports the development of 
the natural gas pipeline from Prudhoe Bay to Valdez together with a liquefied natural gas 
(LNG} facility to enable shipment of LNG to other domestic markets in the US, such as the 
West Coast and Hawai'i, and to the growing markets in Asia. 

OHA believes a Prudhoe Bay to Valdez pipeline offers significant mutual benefits to 
both Alaska and Hawai'i. The short transportation distance from Valdez to the Hawaiian 
market makes Alaska LNG a highly competitive source of energy rclntlve to other fuels. Since 
Hawai'i is located along the route from Asia to these markets, potential synergies exist in lhe 
LNG shipping capacity by serving Hawai'i along the way. There are huge existing markets for 
LNG in Japan and Korea, and the enormous potential markets of China, India and the 
continental US. At the same time, Alaska natural gas helps Hawai'i achieve a number of 
policy objectives regarding global warming, energy and economic security, air quality 
improvement, consumer savings, and transition to a future renewable and hydrogen energy 
economy. 

If such a pipeline project were to proceed, OHA would be interested in working with 
Alaska to secure long-term natural gas contracts that could provide a reliable and affordable 
supply of energy for years to come. 

Due to the above consideration, I urge you to advance the development of the All­
Alaska Gasline/ LNG Project. Please do not hesitate to contact me if you have any questions 
or if I can be of service in any way. 

Sincerely, 

Clyde W. Namu'o 
Administrator 



Bcf/d 
Ul 
0 

� � � 
C 0 N � 0) (X) 0 N � 
., 

n 
0 0 0 0 0 0 0 0 

C'D 
. .

Jan-06 
m 
-

Feb-06 )> 
• Mar-06

Apr-06� 
C'D 

May-06 ::, 
CD Jun-06 
3 Jul-06 � 
0 Aug-06 ;:i. 
en 

Sep-06 �� 
0 

Oct-06 3 

() Nov-06 
� 
::, Dec-06 � 
C. Jan-07 � 

Feb-07 

• 
Mar-07 

-0 Apr-07 
� May-07 � 
::, Jun-07 
CD 

3 
Jul-07 

� Aug-07 
0 
;:i. Sep-07 en 

� 

0 Oct-07 
3 Nov-07 
� Dec-07 CD 
X 

Jan-08 o' 
0 

Feb-08 
[ 

Mar-08 � 
... , 
o, 

Apr-08 �: 
>, 
C, 

�· 
01 

Si 
-< 



Bcf/d 
Vl 

0 0 N N C,.t.) C,.t.) 
0 

...,.. ...,.. 

C 0 CJ'I 0 CJ'I 0 0, 0 CJ'I 
-, 
n 
CD Jan-06 . .

m Feb-06 -

l> • Mar-06 
r
z Apr-06 
G)

May-06 
3

"C Jun-06 
0
;::i Jul-06 
(/) 

-

0
Aug-06 

3 Sep-06 
-t Oct-06 ::t
�

Nov-06 � 
0) 

Dec-06C.

Jan-07
• Feb-07
r 
z Mar-07 
G) 

3 
Apr-07 

"C May-07 
0 

;::i 
(/) Jun-07 
- Jul-07 -, 
0 

3 Aug-07 

Sep-07-

=s-

CD Oct-07 -, 

0 Nov-07 0 
C: 

Dec-07 � 
--, 
ffi' Jan-OB 
(/) 

Feb-08 

Mar-08 

� Apr-08 
i� 
�t�



Transportation Cost Comparison (2019) 
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Netback Pricing at GCP Inlet (2019) 
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Financial Projections Disclaimer 

The purpose of this presentation is to provide background information and assist the recipients hereof in 
obtaining a general understanding of the Alaska Gasline Port Authority's ("AGPA") project. This 
document is not intended to form a sole basis of any investment decision or other decision to participate 
in the AGPA project and should not be considered as a recommendation or invitation by AGPA to make 
such decision. Each recipient hereof must make (and will be deemed to have made) its own 
independent assessment and appraisal of AGPA and its project after making such investigation, as it 
deems necessary in order to determine its interest and independently (and at its own cost) to have 
formed its own opinions and views. 

Although the information contained herein appears reasonable to AGPA on the basis of its present 
knowledge, neither AGPA nor any of its officers, directors, employees, or advisors accept liability or 
responsibility for the adequacy, accuracy or completeness of, nor make any representation or warranty, 
express or implied, with respect to the information contained in this document or on which this 
document is based or any other information or representations supplied or made in connection with this 
document. In addition, no representation, express or implied, is made that such information remains 
unchanged after receipt of this document. 

This presentation includes certain estimates and projections of the anticipated future performance of 
the AGPA project. Such estimates and projections reflect various assumptions made by AGPA and its 
advisors, concerning anticipated results, which assumptions may or may not prove to be correct. The 
actual outcome may be affected by changes in economic and other circumstances that cannot be 
foreseen or have not been anticipated. The reliance that can be placed upon the projections and 
forecasts Is a matter of commercial judgment. No representation is made by the AGPA or its advisors 
as to the accuracy of such estimates or projections or as to the reasonableness of any assumptions 
used. The financial projections contained herein have been prepared and set out for illustrative 
purposes only and should not be taken as a commitment as to future performance. 
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REPORT TO THE STATE OF ALASKA 
LEGISLATURE ON THE FEDERAL LAW GOVERNING 

EXPORT A TlON OF NORTH SLOPE GAS 

Prepared by 

William Walker 
Craig Richards 

Walker & Levesque, LLC 
731 N Street 

Anchorage, Alaska 99501 
(907) 278-7000

On Behalf of 

Alaska Gasline Port Authority 
411 4th Ave., Suite 200 

Fairbanks, Alaska 99701 
(907) 474-201 l



This report analyzes the law relevant to the export of Alaska Nol'th Slope natural 
gas. As will be discussed, two federal actions are required. Unique to North Slope gas, 
the President of the United State ("U,S'') must find the quantity, quality and price of the 
energy supplies available to U.S. consumers will not be effected by export. Additionally, 
for all domestically produced gas the Department of Energy ("DOE") must authorize 
export to any country for which the U.S. does not have a free trade trcnty (e.g., not 
Canada or Mexico). 

Authorization to export North Slope gas has been addressed solely in the context 
of the export license granted to the Yukon Pacific Corporation ("YPC") in 1989. After 
the requisite Presidential finding, DOE authorized the export for sale 111 Japan, South 
Korea, and Taiwan a total of up to 250 million metric tons ("MMT') of liquefied natural 
gas ("LNG"), at an average annually volume of 14 MMT - a bit less than 2 billion cubic 
feet per day ("bcfd") - for a period of 25 years beginning on the date or the first 
delivery. 1 The only other authorizations to export U.S. gas to a country to which the U.S. 
does not have a free trade treaty that the authors could locate involve the export of Cook 
Inlet natural gas from the ConocoPhillips/Marathon facility in Kenai. meaning the 
controlling precedent for DOE export approval involves export of Alaskan gas. 

(. Legal Standards Under \1/hich DOE Authorizes Export of North Slope Gas. 

A. The Natural Gas Act.

Section 3 of the Natural Gas Act, 15 U.S.C. § 717b (2006) ("NGA"), provides the 
Secretary of Energy shall allow the export of gas unless he finds it will not be consistent 
with the public interest. If the export is to a country with which the U.S. has a free trade 
agreement covering natural gas the export is deemed to be in the public interest and 
approved automatically.2 

[f not, the DOE must consider whether the export is in the 
public interest. 

"Section 3 creates a rebuttable presumption that a proposed export of natural gas 
is in the public interest and that [DOE] must grant such an application unless those who 
oppose the application overcome that presumption.''3

DOE has issued a set of guidelines to help interpret Section 3, the goals of which 
"are to minimize federal control and involvement in energy markets and to promote a 
balanced and mixed energy resource system."4 "In effect the guidelines represented a 
detennination that it is in the public interest to let market forces, with a minimum of 

1 Order Granting A111hori:mion to Export Liquefied Na111ral Gas.from Alaska, Department of Energy Order 
and Opinion No. 350, 1 F.E. 71.115, 71.144-45 (November 16, 1989), as amended by Order Denying 
Requests for Rehearing and Modifying Prior Order for Pwpose of Clarification, Opinion and Order No. 
350A, 1 F.E. 70.303. 71.273 (March 8. 1990). 
2 15 u.s.c. § 717b (2006).
3 Order Granting A111hori:ation to Export Liquefied Natural Gas from Alaska, Depar1ment of Energy Order 
and Opinion No. 2500 at 43 (June 3, 2008). 
4 Order No. 2500 at 44. 

2 of 12 



regulatory constraints, define efficient energy prodnr.tion and consumptions."5 Although 
the guidelines were originally promulgated for case,3 relating to the import of natural gas, 
DOE subsequently held the same policies will be applied to natural gas export 
applications. 6 

The federal government's primary responsibility in authorizing imports [or 
expons) will be to evaluate the need for the gas and whether the import [or 
export) arrangement will provide the gas on a competitively priced basis 
for the duration of the contract while minimizing regulatory impediments 
to a freely operating market. 7

DOE has also stated that "the principal focus of this agency's review of export 
applications in decisions under current delegated authority has continued to be the 
domestic need for the natural gas proposed to be exported."8

For YPC, and presumably for another North Slope export proj\!ct. DOE set forth a 
three-pronged approach for evaluating domestic need. 

First, the DOE detennines whether national or regional demand can

reasonably be expected to exceed anticipated available domestic supplies 
over the tenn of the proposed export. lf there is a reasonable expectation 
of demand in excess of avaiJable domestic supplies, the DOE detennines 
the extent to which this excess demand can be met by other energy sources 
as or more efficiently than the proposed export. lf there are sufficient 
alternative sources, the DOE analyzes whether there is any reason the 
public interest requires the proposed export, in particular, be used to meet 
the excess demand. 9

As to the last prong, although "[d]omestic need is the onJy explicit public interest 
consideration identified by DOE in Delegation Order No. 0204-111 ... the Department 
considers the potential effects of proposed exports on other aspects of the public interest. 
These other considerations include Alaskan interests, international effects, and the 
environment." DOE has in the past also looked at the effect of the export project on 
energy security. 10

B. ANGTA and the Reagan Findings.

s Order No. 350. I F.E. at 71,121. 
6 Order No. 2500 at 44 (citing Order No. 1473 at 14 and citing Yukon Pacific, Opinion and Order No. 350. 
I F.E. 70.259 at 71.128). 
7 Order No. 2500 at 44 (quoting New Policy Guidelines Relating to the Regulation of Imported natural Gas, 
49 Fed. Reg. 6684 (February 22, 1984) (brackets in original). 
R Order No. 2500 at 44-45 (citing DOE Delegation Order No. 0204-111 which. ,1hhough no longer in effect. 
directed in pan that exports be regulated based on a consideration of the domestic need for the gas to be 
exponed and such other matters as found in the circumstances of a panicular case 10 be appropriate). 
9 Order No. 350, I F.E. at 71,129. 
10 Id. at 71,134. 
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The Alaska Natural Alaska Natural Gas Transportation Act of 1976, 15 U.S.C. 
§ 719j (2006) ("ANGTA"), provides that before exportation of Alasku gas "to any nation
other that Canada or Mexico, the President must make and publish an express finding that
such exports will not diminish the total quantity or quality and not increase the total price
of energy available to the United States."

In 1998 President Reagan issued a finding that export ofNorth Slope gas would 
not affect adversely the quantity, quality or price of the energy supplies �wailable to U.S. 
consumers. 11

In particular, the President found that 'there exist adequate, secure. 
reasonably priced supplies of natural gas to meet the domestic demand of 
American consumers for the foreseeable future.' The president acted to Jet 
'the marketplace undertake a realistic consideration of various options 
concerning Alaska natural gas' by allowing 'any private party to develop 
this resource' and setting 'up competition for this purpose.' The 
President's Findings stated that 'operation of market forces is the best 
guarantee that Alaska natural gas will be developed efficiently nnd that 
there will be incentive to find additional reserves. 12

lf an off-slope LNG project sought a new export license, rather than to update the 
one issued to YPC in 1989, a new Presidential finding appears necessary. However, 
Congress granted the President broad power to limit natural gas exports (whether from 
Alaska or other locations) in the Energy Policy and Conservation Act of 2005, 42 U.S.C. 
§ 6212 (2006), significantly diminishing the significance of an upfront Prnsidential
finding for export of Alaska natural gas under ANGT A. 13 

AS to ypc·s export license, DOE detennined a North Slope export proposal will 
be viewed in light of ANGT A, and in fact a significant condition called the "ANGT A 
Condition" on the YPC export license prevented YPC from taking any action that would 
compel change of the ANGTA route or project timing. 1

.i DOE expressly stated, however, 
that the ANGTA condition did not apply to market decisions relating to access or 
development of North Slope reserves, and it instead related to increased costs of ANGT A 
infrastructure resulting from the export project. 15

Since, in order to avoid the multi-billion dollar liability associated with the 
ANGTA project legacy, TransCanada is no longer sponsoring an ANGTA project in 
Alaska. and the Alaska Natural Gas Pipeline Act of 2004, 15 U.S.C. § 720a(a) (2006) 
{"ANG PA), specifically authorized non-ANGT A Canadian highway projects, it would 

11 Presidential Finding Concerning A la ska Natural Gas. 53 Fed. Reg. 999 (January 15, 1988). 
2 Order No. 350. I F.E. at 71,122 (emphasis eliminated). 

13 Section 6212 provides that the President may restrict exports of: "(I) coal, petroleum products, natural 
gas, or petrochemical feedstocks, and (2) supplies of materials or equipment which he determines to be 
necessary (A) to maintain or further exploration, production, refining, or transportation of energy supplies. 
or (B) for the construction or maintenance of energy facilities within the United States." 
1�0rderNo.350. I F.E.at71,128, 142. 
IS Jd. at 71.142.
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appear ANGT A no longer has relevancy to the exportation of North Slope gas and will be 
ignored in this analysis except as to the requirement of a Presidential finding. 

Ill. Various Parties' Position Before DOE Regarding a YPC Export License. 

In analyzing various arguments that could be made today about why an export 
license should or should not be issued for North Slope gas, it is helpful to understand 
some of the positions of the same parties before DOE almost 20 years ago. Many 
arguments that would be made today have already been addressed and decided by the 
department. 

A. TransCanada.

TransCanada's predecessor sponsors of the Alaska Natural Gas Transportation 
System ("ANGTS") Canadian highway line. Alaskan Northwest and Foothills 
(hereinafter "TransCanada"), held the right to build the Alaskan portion of the highway 
line under ANGT A. TransCanada was the only major opposing party to the issuance of a 
YPC export license, and it prosecuted its case vehemently. 

For instance, TransCanada said YPC's application did not contain enough 
infonnation to be evaluated since YPC did not have gas purchase or resale contracts, 
sufficient details on project infrastructure. a completed environmental impact statement 
or a description of all the project's participants. 1

ti

TransCanada also asserted North Slope gas would be needed in the lower-48. 

They contend that the excess demand in the lower-48 states cannot be met 
by other energy resources as or more efficiently than by the proposed 
export volumes. The ANGTS sponsors assert that substitute fuels for 
North Slope gas, such as coal and oil. would be environmentally inferior 
to natural gas, which bums cleaner. They maintain that increasing 
dependence on coal and oil would contribute to ozone layer depletion in 
the atmosphere, 'acid rain', and the · greenhouse' problem of global 
warming, and alternative gas supplies, such as development of Canadian 
frontier gas, would be more costly. In addition, they assert that the 
commitment of North Slope gas reserves to foreign interests would 
jeopardize national energy security by depriving the U.S. of a source of 
available reserves to offset the declining energy base in the lower-48 states, 
and by increasing U.S. dependence on oil imports. 17 

TransCanada additionally argued that an LNG project would impair completion of 
a Canadian line because "there are not enough proven reserves of gas on the North Slope 
to support both ... projects." 18 The Canadian government through the State Department 

16 
Id. at 71.125. 

t1 
Id. 

18 
Id. at 71,125. 
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shared similar concems. 19 TransCanada actually sought a condition on the export license 
that its project have "first call on North Slope gas for delivery to the lowcr-48 states, if 
needed to meet contractual obligations and to preserve the project's economic 
viability[.]"20 

Finally, TransCanada urged "that any final authorization issued be subject to 
suspension, modification, or revocation upon a showing that continuation of the proposed 
export is no longer in the public interest."21 That is, TransCanada wanted YPC's export 
license to be subject to future reopening for additional public interest before export 
occurred. As will be seen, DOE rejected all of these arguments. 

B. State o(Alaska and Exxon.

The State of Alaska intervened on behalf of an export license because of the 
benefits to Alaska that an off-slope pipeline would bring. However, it had no preference 
for an LNG versus Canadian project asserting that the market would decide which ( or 
how many) systems get built, and opposed the imposition of conditions on export that 
would favor one gas development project over another.22

Exxon supported President Reagan's Findings for export and urged market­
responsive development of Alaskan natural gas. It asked that DOE not impose tem1s and 
conditions ''that would, in effect, place a stamp of approval on only one project or 
approach to development of Alaskan resources and discourage other projects or 
approaches. ,.�3

C. Sta toil.

Statoil. the Norwegian national oil company. stated its LNG exports and those of 
other over-seas suppliers would be able to meet any U.S. gas demand that might go 
unserved if North Slope gas was exported. 

IV. DOE's 1989 Decision Authorizing Export of North Slope Gas.

Unforrunately since 1989 little has changed in the debate about whether DOE
should allow the export of North Slope gas. On the bright side, risks associated with 
seeking an export license have been significantly reduced given DOE has already 
addressed many of the arguments a party opposing export can make. It is thus useful to 
review in detail DOE's rationale for issuing YPC an export license under Section 3 of 
NGA. 

19 
/d. at 71,126. 

lO Jd. 
11 Id.
H Id.
23 Id. at 71,126-27. 
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A. Use o(Economic Studies.

YPC and TransCanada both presented to DOE economic studies regarding when 
North Slope gas would become competitive in the lower-48. Quoting TransCanada, DOE 
held such studies were not useful in assessing the future of a particular project because 
the world was too complex and subject to change to forecast 12 or 20 years into the 
future.2

4 
"ln fact, the inherent imprecision of using economic studies to predict the

performance of a particular project is one reason that led to the shift from a government­
mandated regulatory approach to a market-oriented approach that leaves private 
commercial parties with the flexibility to detennine the basics of their projects."25 

DOE also rejected out of hand that the need for North Slope gas in domestic 
markets is evidenced by the many economic models predicting North Slope gas will be 

used to meet domestic demand. 

Unlike the real world where private parties take a hard look at the actual 
costs of bringing competing supplies to market, an economic model 
selects the 'competiti\'e· supply on the basis of assumptions ... ln the 
case of ANGTS, most economic models put the cart before the horse since 
they automatically assume North Slope gas will be used in the domestic 
market and then speculate when producers, pipeline sponsor�. and 
financial institutions will agree that the market justifies the �ommitment of 
billions of dollars to provide U1e means necessary to make this 'a priori' 
modeling assumption feasible in the real world.26

However, although DOE did not find economic forecasts and studies useful in evaluating 
specific projects. DOE did find their infonnation on supplies of various energy sources 
and anticipated demand helpful in evaluating domestic need as required under NGA 
Section 3. 

B. Domestic and Regional Need.

As previously stated, in looking at future domestic need over the life of the 
license, DOE first looks at whether national or regional demand will exceed domestic 
supplies over the tem1 of the proposed export. lf so, DOE looks at whether excess 
demand can be met with alternative energy sources as efficiently as by the proposed 
export. Finally, if there are sufficient alternative energy sources, DOE analyzes the 

public interest nonetheless requires the proposed exported gas to be used to meet excess 
domestic demand. 

l. Regional Need.

24 Id. at 71,129-30. 
ZS Id. 

at 71.130. 
26 

Jd. at 71,129 n. 36. See also Order No. 350A , I F .E. at 71,270 (reaffinning that the inclusion of Nonh
Slope gas in various economic studies does not demonstrate a domestic need for it). 
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In YPC's case, DOE held regional need in Alaska was not a relevant issue for 
North Slope gas.27 Interestingly, this is exactly the opposite position DOE took in 
granting the most recent extension for the Kenai export license. For Cook lnlet gas, DOE 
only� ,oked at regional and not domestic supply and demand dynamics.28 Given the 
Cook Inlet basin is maturing and will not be able to fully supply South Central - much 
less the Alaskan Interior- for the term of a Valdez export license (e.g., 25 years from 
first export), both domestic and regional supply and demand would likely be a factor if 
DOE revisits whether exportation of North Slope gas is in the public interest. Those 
advocating export of North Slope gas would argue that an LNG project would help meet 
projected gas shortfalls from Cook lnlet and would provide gas to new Alaskan markets 
in a manner more rapid than a project through Canada which would, if accepted by DOE, 
help the case for export. 

2. Domestic Need - lower-48 Supply and Reserves DOE Will
Consider in its Analysis.

In analyzing future projected domestic supply of natural gas, DOE rejected 
TransCanada's argument that only proven reserves in the lower-48 could be counted as

available supply. Instead DOE decided it would take a broad view of sources of gas that 
would be viewed as available to meet projected domestic demand. Thus for instance, 
DOE included in reserves estimates both unconventional (tight sands, D1.:vonian shale, 
coal seams, enhanced recovery, etc.) and conventional gas, and for conventional gas 
included allowances for reserves growth and additional exploration.29 

DOE also rejected TransCanada's argument that North Slope gas was needed 
because its cost of delivery to American consumers on a per molecule basis (i.e., in-field 
and transportation costs) would be lower than the c0st of deliver6 of many of the other
sources of gas included in DO E's estimate of national resen es.3 Rn the;- DOE thought the 
proper inquiry was whether "the costs of bringing some supplies to market may be so 
significantly higher than the anticipated market price that their use would be precluded in 
an efficient market."31 So in looking at whether North Slope gas is needed domestically, 
the DOE will not compare the cost of delivery of North Slope gas vis-a-vis other gas 
supplies, but whether the non-North Slope supplies can be developed given anticipated 
market prices. 

27 Order No. 350. I F.E. at 71.129 n. 35. 
28 DOE seemed to accept the applicants· as enions that there was no practical market for Cook Inlet gas in 
the U.S. because of the Jones Act. a lack of West Coast receiving temtinals, and the prohibitive cost of 
reaching East Coast receiving terminals. Order No. 2500 at 14 ("'The Applicants emphasize that 
the . .. Jones Act, would present a ubstantial regulatory hurdle. The Applicants also emphasize that there 
are not existing U.S. west coast LNG receiving tenninals and the cost of shipping Kenai LNG to U.S. east 
coast or gulf coast LNG Receiving tem1inals would vastly exceed the cost of transponing the same LNG to 
Japan and/or another cu ·tomer in the Pacific Rim due to the distances involved."). 
29 "Gas supply assumptions that focus solely on proved resenes and do not take into account the potential 
for reserve additions and production experience would severely dist on forecasts of domestic need." Order 
No. 350, I F.E. at 71.13 I. 
lO 

Id. at 71,269.
lt 

Id. 
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After reviewing various studies, DOE ultimately concluded that during the term 
of YPC's export proposal domestic need could be met by production from reservoirs in 
the lower-48 states without North Slope gas.32 An argument could be made that DOE 
might not reach the same conclusion today,33 although this is a technical decision that 
DOE would make only after it reviewed projected domestic supply and demand as it did 
in allowing Kenai and YPC exports. 

3. Domestic Need -Alternative Supply.

Even though DOE said in 1989 that North Slope reserves were not needed 
domestically, DOE nonetheless stated that it is not necessary for the purpose of a Section 
3 NGA determination that DOE find all future U.S. natural gas demand will be met by 
production in the lower-48 states. DOE may also look to alternative supplies, particularly 
gas imports. This includes whether import of LNG from overseas (e.g., East Coast 
imports), when combined with North American supply, will be sufficient to meet 
domestic demand without North Slope gas. 34

4. Domestic Need - Public Interest of Domestic Use of Noi·th Slope
Gas Rather than Available Alternative Supp�v. 

After examinjng whether lower-48 and alternative supplies nn; sufficient to meet 
domestic demand, DOE next considers whether there is a public interest in the North 
Slope gas proposed to be exported (rather than other energy supplies) being used to meet 
any anticipated demand in excess of domestic supply. Ham1onizing it· NGA analysis 
with ANGT A Presidential finding requirements, DOE looked at whether the proposed 
project's export of North Slope gas would have an impact on matters of supply, price and 
quality of domestic gas. 

a. Quantity.

A proposed export of North Slope gas will adversely affect the quantity available 
to American consumers only if it will cause available domestic supplies to be inadequate. 
Since DOE concluded at the time there were adequate lower 48 and alternative supplies, 
DOE detem1ined an export of about 2.0 billion cubic feet per day from Alaska would not 
adversely affect American consumers.35 Additionally, DOE said in the context of global 
energy interdependence it cannot necessarily be concluded that export of gas would 
diminish that available to American consumers. 

32 
Id. at 71, 130-32.

33 For instance. in 2004 when ANG PA was passed. it was the .. sense of Congress" that '"gas delivered from
Alaskan Nonh Slope ,,�II not displace or reduce the commercial viability of Canadian natural gas produced 
from the Mackenzie Delta or production from the 48 contiguous States.'' 15 U .S.C. § 7201 (6) (2006). In 
support of that proposition. it was also the sense of Congress in suggesting a Mackenzie project should go 
first that .. natural gas production in the 48 contiguous States and Canada will not be able to meet all 
domestic demand in the coming decades[.]" 15 U.S.C. § 7201 (2) (2006). 
34 Order No. 350. I F.E. at 71.134-35. 
35 

Id. at 71,134.

9 of 12 



(W)ith respect to North Slope gas, it would be unduly simplistic to
conclude that exports will necessarily diminish the quantity of energy
available to American consumers. In this case, the alternative to exporting
North Slope gas may be that it remains undeveloped, and thcrt!fore
available to no one; conversely, exporting such gas may make available on
the American market gas from foreign sources that would otherwise have
gone to the Pacific Rim.36 

Thus even if domestic and alternative supplies of gas were projected to be 
inadequate over the term of the license, export would stil1 be authorized if it was 
demonstrated that export would not diminjsh gas available to Amcricun consumers. This 
might be because, for instance, the gas would remain undeveloped without export, export 
of Alaskan gas would free up other supplies that would be made available to U.S. 
markets, or an export project would open the North Slope basin to exploration that would 
in tum result in additional gas being available to go to U.S. markets (either via LNG or a 
line through Canada). 

b. Quality.

In looking at the impact on the export of North Slope gas on the "quality" of 
energy available to American consumers. DOE focused on arguments made by 
TransCanada regarding the effects of export on the environment and U.S. energy security. 
DOE did not believe export of natural gas from the North Slope would lead to the use of 
less environmentally friendly energy sources (e.g., coal).37 

DOE also rejected TransCanada·s argument that export of North Slope gas would 
increase imports and thereby decrease energy security on the grounds that energy security 
must be viewed in global terms and the development of North Slope gas would contribute 
to the overall pcrfonnance of the North American energy market.38 "DOE believes that 
true energy security lies in encouraginf the most efficient operation of the orth
American and global energy market. "3 

c. Price.

In performing the public interest analysis and looking at whether North Slope gas 
should not be exported, notwithstanding there are sufficient projected lower-48 or 
alternative supplies, DOE will consider whether American consumers will pay more than 
they would if North Slope gas was not exported. 

ln general, conditjons in the domestic market will establish the price for 
whatever natural gas is used to meet domestic need, regardless of the 
source of that gas. Neither North Slope gas nor any other specific supply 

JI> Id. at 71,134. 
37 

Id. at 71,135. 
38 

Id.
39 

Id. 
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will be the tail that wags the market price of natural gas. Till.' export of a 
particular gas supply, such as North Slope gas, would exert upward 
pressure on the market price only if there were not adequate nltemative 
supplies of energy to meet domestic need at a market-responsive price. 
Even then, the export would exert upward pressure only if the costs of 
producing and delivering the exported gas to the domestic market would 
be Jess than the costs of the energy supplies actually used to meet the 
marginal demand:10 

In YPC's case, DOE felt export of North Slope gas would not havo an impact on 
domestic prices, and found the presented economic studies "did not constitute the 
substantial evidence necessary to overcome the DO E's analysis of the fundamental 
market conditions, the section 3 presumption in favor of export approval, and the 
President's Finding."41

B. Other Public Interest Considerations.

In addition to the Section 3 NGA analysis relating to domestic need for North 
Slope gas, DOE considered a number of other public interest factors. 

1. fa.port ·s Impact on North Slope Exploration and Development.

TransCanada indicated that the proposed export of North Slope gas might result in 
the non-production of some North Slope gas and questioned whether competition will 
spur exploration for and development of North Slope gas.42 

DOE disagreed and stated an 
export project would spur development of the l 00 + trillion cubic feet of stranded proven 
and potential gas reserves. 

Thirteen years have passed since the passage of ANGT A and no North 
Slope natural gas has been produced commercially. The introduction of 
competition will encourage a realistic assessment of the potential of North 
Slope natural gas and its early and more efficient development. It also 
will provide an incenti e for discovering and developing additional 
reserves of natural gas on the orth Slope.43

2. Alaskan Imerests.

In both the Kenai and YPC export authorizations DOE has recognized that 
significant benefits accrue to the State of Alaska and its economy from export:'" 

40 lei.
41 

Id. at 71,136. 
42 

/d. at 71,137. 
43 Id.
44 Order No. 2500 at 55-57; Order No. 350. I F.E. at 71,137. 
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3. Environmental Concerns.

For YPC and Kenai exports it was also found that environmental concerns are not 
important elements in DOE's public interest analysis.45 Rather environmental issues 
relating to project construction are properly handled in other forums such as proceedings 
relating to pipeline and export tenninal site authorization. 

4. International Effects -Free Trade and Ba!tm(·e rf Payments. 

DOE believes international effects of a proposed export project are significant in 
the public interest detennination, and weigh in favor of export. First. increasing exports 
has a positive effect on the U.S. balance of payments and mitigates trnde imbalances with 
receiving Asian countries (Korea, Japan and Taiwan).46 

Second, "Competition in world energy markets promotes the efficient 
development and consumption of energy resources, as welt as lower prices, whereas 
economic distortions can arise from artificial barriers to the free flow of energy resources. 
Accordingly, DOE believes that the public interest in free trade generally supports 
approval of proposed exports. "47

5. YPC Cannot Pass on Project Cost to U.S. Consumers.

DOE believes that the primary purpose of its analysis of potential exports under 
the GA is to protect American consumers. In that vein, and with YPC's acquiescence, 
as a condition to its license YPC was prohibited from passing on to consumers in the 
Jo, er-48 states any of the risks or costs associated with the LNG project.48 However, 
DOE did make clear YPC was not prohibited from sending North Slope gas to U.S. 
markets.49

6. YPC lvfust File Gas Sale and Transportation Contracts with DOE.

To assist in monitoring compliance with the condition (and again with YPC 
acceptance) that U.S. consumers not bear the cost of the export project, DOE also 
required the submission of all contracts and other documents for the acquisition, 
transportation, and sale of North Slope gas when executed.50 It is receipt of these 
contracts that DOE recently stated was the precondition to export that would result in 
DOE "address[ing]. at that time what, if any, further review and actions would be 
required should [YPC] seek to use the authorization:·s1

�5 Order No. 2500 at 58: Order No. 350. I F.E. at 71,139.
# Order No. 2500 at 58: Order No. 350, I F.E. at 71,136. 
47 Order No. 350, I F.E. at 71,138. 
'8 

Id. at 71.136.
'

9 
Id. at 71.137 . 

.so Id. at 71.136-37. 
51 Lener 10 John Harris. Speaker of the Alaska House of Representatives, from Robert F. Corbin, Manager, 
Natural Gas Regulatory Activities. Office of Oil and Gas Global Security and Supply. Office of Fossil 
Energy (June 13. 2008). 
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r. UJ

Prepared Testimony of Harold Heinze of ANGDA

Before Senate Finance on July 22, 2008 

The ANGDA gas spur line project links Delta Junction to the Cook Inlet area 
through Glennallen. It is integral to the delivery of North Slope gas for in-state 
utility use from either the AGIA licensee TC Alaska or the producer sponsored 
Denali pipeline projects. 

Strong legislative support and funding has allowed ANG DA to: (1) acquire a 
conditional state right-of-way between Palmer & Glennallen, (2) conduct field 
wetland delineation between Beluga & Delta Junction, and (3) publish a myriad 
of focused studies on in-state gas issues. 

ANGDA's strategy has focused on an aggressive time line of activities to assure 
that the In-state gas needs will be understood and that local utilities will have the 
best opportunity to participate in the FERC open season of the "big pipelinea. In 
the first quarter of 2009, ANGDA will have the information to conduct a 
negotiated in-state open season to allow early interaction with the design and 
contract terms of either of the "big plpellne" project proposals. Alaska's gas 
needs will only represent 5% of the bigger project and the local utilities are 
greatly advantaged by being considered up-front as one of the anchor tenants. 

With the passage of AGIA the competitive pressure will accelerate the pace of 
preparations for the FERC open season. Legislative action now on the ANGDA

appropriation request of $25 million will maintain a leadershlp position to get 
North Slope gas to Alaskans under the best fiscal terms and under the most 
favorable timeline. 

The requested $25 million appropriation funds contractor efforts to complete the 
pre-build preparations related to: 

• Route survey and options for rights-of-way acquisition
• Design of access roads & field preparation
• Preliminary pipeline and facility design
• Project management to include a finalized Project Execution Plan
• Logistics planning to include preparation of pipe yards & port

improvements
• Materials specifications, materials take-off list, and options on long-lead

items
• Finalization of financing and bonding for the project
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Past ANGDA funding includes; 

Total operating budget expenditures of $1.6 million total over 5 years 

Total capital appropriations of $11.5 million (includes $4 million just available) 

With $4.5 million capital appropriation spent or committed at this time 

Remaining $7.0 million capital appropriation is authorized, but not committed at 
this time is planned for contracting over the next year: 

• TAPS proximity design
• Feasibility of high-density plastic pipe as an interim link between Delta

Junction and Fairbanks
• Recalibration of cost estimates and project schedule
• LDIR data acquisition
• Preparation of spur line project EIS
• Identification of & engagement with value added industrial companies
• Gas purchase agreements
• Contract and bonding documents for aggregation of utility gas needs
• Local gas take-off point design and preliminary NGL "straddle plant11

designs
• Joint venture partnership documents, Initial financing plan, request for

Certificate of Necessity (demonstrate fit, willing, and able), and letter
agreement with shippers

• Design of feeder pipelines from Gubik, Nenana, Point Thomson, Yukon
Flats, and Copper River basins

• Propane Distribution Project • Propane purchase on North Slope for
"pilot" project & tank rental

• Public outreach
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Will LNG li11uefactien 11reject tlevele19ment 11r•s1fer? 
Sina 1995, the volumCJ of liquefied nnrural g:u (LNG) 

dc:llvc:rc-d h:ivc risc11 at a ,uc: of aver 7%/yr. Forecasts indicnte 
thar LNG ddivcric, will c.:oncinue ro grow at thiJ rate over 
the forcxablc future and th11t LNG marker pricing will con· 
,inuc to n:ad, historic lc:vds with recc:ntquote, exc:ttdlng long 
term fon:ca.su by 10%-20%. Consensus b thac rhert will bell 
ahorr.age of LNG rupplie, by 2014. Under normal condition,. 
:announcements of new LNG llqucf:icrlon projects would fol• 
low, in response to these market force,. However, dncc the 
bcr-fMftB of 2006. tb.c only LNG train aucflorlud hu ticcn 
cv 4.2 121lllio1Mpy Pharo LNG train funded in July 2006. 
LNG projects continue to experience delays worldwide. 

W�y 1, the martcet reacting In this manner? ln a 
word: RISK. LNG ll4ucfaetlon projects arc huge, complex 
prognm1 located in remote areu req11lri11g slgniflCllnt ucv,, 
lnframucrure. The luge capacities associated with e11ch pro· 
posed pru}ccr, coupled wilh future m11r�t unccnalndcs 2nd 
lengthy tima•to·market for newly authorized projccr� (type· 
cally fi¥C ynn from authorhadon to coanmcrdal operation), 
eq>O# 1hcsc projcca to increased risk relative t o  competing 
proj«u. Ullf)r�� ptlce escalation further complicates 
project flnancl.al viablliry. Sina! 2(10S, aH Indications arc ttm 
LNG ptaj«< coa, i..� cscalaccd ac thee ean,e 20%/yr rate :u 
other ufntrcam project,, cmuing II high degree of economic 
unceminty for liquefaction projects. 

wtlat.,. tt'tcie *'venl What focrors ;tte driving tht.k 
1h:up inc:rcucs in the price of LNG facilifial Demand for 
cnginccring. proaarcmcnr and conuruction (El'C) services, 
cqulprncnr and marcrial ls Clll)erlcncwg ruord growrh. with 
all ,t:C1uu uf 1he m.ui<c:t r:ipldl)" expanding lnfmrrucrure 11fccr 
years of neglect. Th!. g rowth Is ,ttnlnln� existing re$t1urces 
in scvcril areas. Marker conditions imp"ring LNG facility 
projecu include: 

• Ooubling of 1hc EPC proji:tt tcchnlcul resource rcqul�·
n1ent, bciw� 2005 :and 2007, whl1 CERA reporrlng a po,slble 
I 0%-1 S'MI ddlcit of people tu s1:11T f!l'(ljects hy 2010. 

• A�ragc current shop loads at 70%-100% of 11vailablc
1::11ud1y. u opposed to 60% avc,..�gc load over the previous 10 
years 

• f.,c:a&adoca in fWO lccy commoditic• fo, LNG £.cillcy con•
muc:tion-scalnlas steel pipe, alld huge compr,,.ors and ga, 
curblne,-wich coral iACffUtto(90%-l,O,. and 201ft-50� 
r�ecri.,dy, duriAg 200G aAd 2007. Escalarlon for 2008 ls 
expew!d to slow co I O<K»-20% for nalnless nee! plpt and 
5%-15% for et,mprtrJOra i&nJ curbinl!,. 

• Consiralnu Ofl chc avaHablh1y oi .tcJlkJ and w1utdt1ed
labor eo 111f1PCM1 COftlCl1KUOft, with a potcndal snortr.JI of 15� 
Jn sltiJlcd labor In 2008. 
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What are some straqgl" to mitigate lmpac:t17 Suat­
cglcs to combat and manage cost uncertainties confronting the 
LNG EPC market and to lower proj«r rlskl Include: 

• Commltfflfflt of £!JC c:ontnccon ear1y In chc project devd·
oprAent cyc)e to re.serve key projccc manAStm«M, �ring 
11"4l construction iaource, 

• Utilization of mwlrif"c concraccors to broaden acuu to 
key ttSOUCCt'S 

• Ellrly purchulng of k� m1Kcrial1 and c,qult'fflfflt
• Earty suppllc:t hmgr:atlon to Improve supply certainty for

crltlcnl components 
• S<fcamlloed WMk p,eceNtt tf the tftt and !hlfrlng oft.hot

to a mnrc Cl.>UIAAled y11,d e11virot1ntfflt rhro• mocklfllf'tea· 
tion, tbctcby rcdw:ing construction cost risks 

• Moditkatlon of conttllctlng stratcglci to iffif>«>VC risk shar·
Ing and rcdu� rbk prctnlum, and contingtncles. 

The use of rhtac sU'lrtgics will ace to 1111tlg11.rc kc:)• c:o!IU and to 
sch�ulc rldu, Improve the «onomk viabillry of po«nt'41 i,tojecn 
and bring n higher degree of ccrtainry to project cxccu<ion. MP 

IIILJeCllAPNV 

•ruing ,h, li"d 1rurh• ,ho111 r..,,.,.,,- N11io...i Pn,..i.urn c,....,,il, J,,lr 2007 
·LNC:llktll' 10 he 111 IMIC ... ,,,,1, tiy 201), ··� '°'''"'; H)'lr,w/w l'r11ru1-,. )"'1

2007, p.17. 
u"1b1kl11• l!nttg lkwt"h AMo<ra, ... 'f.ftsJ,...,lft& 1'ila11 s,-aa-'lwpl, n,n.

<11'-Llu ,o c,,. .. Fuulwt Onar 111 Sou,, Oil ac C.. ProJucthM Ptu)«1, 1b,u111h 
JOIO,Cl!RA." Ocr. 4, 2007, 

•20011 Mow,lal M .. t.n Ou11-a..· FI-S•JIIJ CJ,,,;,, s.lod,w, Ja,,...,,. loot. 
·�inm prnl<cr ""'' "'-""lfll IIJII• of rt••l111, "'1' C.'UllA..• IIJ,/#eN•.,• l'nlcfflllft,

J•lr 2001, r.. 17. "''''"· 1: ,nil J, S,1M1I. 'Upcl.111 an I.NG 11,dll,y l:on11nu-1lno.' on;, Msy ,. ?OCII,
H ..... ,..,,, r.,..,.. 

The euthor ;, vice p,esld9nt ol up$11t.m op1Hllum at fluOt Co,p. tw NS o;er 
l1 �" ol t,ipttleno In ttw qlnffliog .ind aiml/UCtlon ftdusuy. � CMNr � 
Flllll( h.K Included aulgMWIIIS In pllXMl tnginM,ing. plptlint ,nga,w.lng. tngl, 
neef11\9 INl\lglmtnl and projtct INM91ffltftt. al Ml M 91N'M IIIIINglf of lllf 
HouAon otflcf. Ht ls 0/tSfndy rtsoontlblt lor dlrt<1Jno Fklot'S o,oje(t 00tt•dDns 
for I.HG fdU., on ., 9lob;il Mil. 
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UQUEflED NATURAL GAS DEVELOPMENTS 

f 

Developing mid-scale LNG projects 
from the contractor's perspective 
Modular llquefactlon methods reduce construction and operating 
costs for smaller reserve developments 

8. PRICE, J, FOSSELLA, S. HOFFART, Black & Veatch Corp., Overland Park, Kansas

T
� glob:il mnrkc:1 for liq111:flcd nur.1r11l gas (LNG) contlnurs
ro t;tt,w rapidly. ·trididonaUy, base-load LNG plane; have 
provided the 111ajorily of this supply. Al. rhe lndwtry hos 

grown. bnsc-loaJ pl11n11 h.avc: grown incre•tlngly luger. Thlt
ha, normally mc11nr bcm:r economics of ,c.ile on projc:c1 cos,. 
Reccnrly, however, bue-load p!Anu have become much more 
romplcx. and the cost Is c:salaring In an uncontroll� 6'.hion. Tiu: 
growing �dlseconomica" of icnlc for brgcr uni rs 11 directing more 
:mention to development of mld-sc:alc LNG projcas thar could 
i:owr the gap botwten LNG supply and de1twwl. 

T'M appe:al of mld-,cale proji:cn ls th:At rhcy rcquirt smaller 
reserve bases, less total inmrmtnt and 1hould allow dc:vdopmcnt 
In • shc>rter rln\cframe. The projecrs nlwt be robust mough ro 
oYCm>mc $Orne lnfna4ru�'tun: CUii" thitt occur re;a,dlw of projccr 
sale. The: rlmcfumc: for <kvdop111cn1 anJ kty dt!eisloo poinu, u 
wdl the as application of 1pproprlarc: t«hnolog)' co thc:R projc:eu 
Is ,�-esnry ro control cosu and bring projects onlinc: In a rlmcly 
ffllln�r. Mid-� proj«ts att bclng Jcvdo� In a modular fash· 
Ion ro c:Nblc: r.1pld Jcployrnent and future cicJIIIUlon. Recent con 
estimates for a variety of plan, throughpur, h11vc shown that mid­
scale fiicillrles an tnttt economic hurdles and become reality. 

lackground, The development ofLlrgNcalc: bue-load LNG 
fucllitles has domlnatt!d the Industry for dc:ada. Recent LNG 
plant deign., havt become mo� comple1t with 1yircfflJ of multiple: 
refrigeration loops and C'Jcr in(rc:1Uln5 c.1pacitka. New proJ«11 
are in dte lO million cpy (MMcpy) slic: range. Thls growth 111 
complexity and COJt has ruuhcd In project devclopmcnu rcqulr· 
ins large capital apcnJIMes :tpptOllehing $1,000/tpy of apac­
iry. Also, with the larger project sizes, dcvclopn\f:nC rln\t!I ha\lf 
stretched from six y� (0 mo� than a decade, further lnhihldna 
rhc:,c projects for do1l11g the dcmal\d/supply gap. Thcte fucllhlri 
also pose an enormous risk fur the: engirtttrlnr and coruuucrlon 
Industry. Recent :announced los,es on major pro}t!Cts arc serious 
wucs for thuK involved. 

Operators arc: hro:1dcnlns rhc search for LNG tap1clry by 
luuking at mid-scale ptojccu. Generally, these projccu QtC In 
du: O.S MMtpy ro 2.5 MMtpy ran,c 11nd lnYOIW much smaller 
l't'SCrvc b:ua. Smaller facilities have appe11I l>ci:awe of their potcn· 
rial for. 

• l.owcr rota! magnitude oflnveument and risk
• �It of multiple smaller Ullln.s, ,aging In prod11�on
• U,c of scandard industry equipment t)'f>CJ and sius
• Shonrr datdopmcnt rimet
• Rcdu� impact on local labor marker,.

80/�0 'd lct8€8Zl06t 

'11icrc � some iffllCS to Ix OY<'tcomc with mld-Kak dcwiop­
menu. l11fnucructun! cam for LNG uora,e, loading l)'ltem1 1114 
jetties mwt Ix uddrmcd. In wrnc Qa.SQ, rdL'lblc, long-cc:nn g;u mp­
ply b .an luuo ns owners focus on larga- fC5n'VCS, Anally, the mid­
scale projccc must ,di lnro a large LNG mukct that ls m up f'or 
�load plams with large off'-ralcc, and loug-rern1 iagtftlntnta. 

lo addrus the lsauc of mld-itak �lopmcma, a lea complc:z 
and lower cosr LNG technology la needed. New LNG llquefoc­
rlon proccssc. can provide bo1h c01t �ucdon anJ operational 
wnpUchy. Th�e pm�s an b: u,cd on a wide array of LNG 
liicilltles ranging from small fl..lllc pak•shavlng uniu co bue--io.J 
dcvdopmcnu. 

Mid-scale projc:cu can 1bo be JevclopcJ for floating appli­
cations. These concepu bcneflt frorn compact, modular unlu. 
Ship dealgna with LNG production uniu fronl 1.1 MMtpy 
lO 3 MM tpy have been developed and appea r cconomlc11Uy 
feuiulc:. Bargc-mounteJ facilltlct h11vc been developed from 
l. l MMrpy to 6 MMrpy, rc:pre,cndng ba,e-load applicarlons
on Ooadng auucturea.

ll'roffll H .. ctlon, The firn teep In addrc:ulng 11n e<onoml· 
l"al ao lutlon to the mid-KIiie: planr dm:lopmcnt la selecting the 
liquefaccion ptOGCS5. which best flrs the ,ii:c range: of the project. 
Base-load process design, with multiple refrigerants and exrrcmc 
cumplcilrla do 00( ,ale down wdl to the mld-scaJc mes. The 
objective in mid-scale uniu Is nnr to chase rhc: last rc:rcmtagc of 
efllclency but to ,elm a proca, with good efficiency and with rhc 
lowest equipment cowu. Slmplldty of desl&n ii a key issue whh 
mkl-101le unlc11 to •chlcve low capital C04t objtctlve,. 

In the 11Nl1-sale pro;�, area, thlft proccm, In! consld«ed. 
The Am Is the t1Cp11nd1r '""""' which w« hlgh-rressurc pa 
!!Xpanded In turbocxpandm 10 drive che pruceu and u-hlcve a 
p:m1al llqueficrion of rhc feed gas (approximatc:ly 18,is). The bal­
QnCe of the fttd ga haa to be disposed of :1t low pr"5urc. This can 
won< wdl in pcak-lhavlng appllatlo,u ne11 cran,contloental pipe­
Una. However, in mid-scale developmenu, the tall gas mus, be 
recon,prascd to conserve chis raour". Thi, coinprenion ,ddidon 
nialius die ,xpander procas not only the highest power consumer 
but IUc> the hlahest COil of all me ptocnsa conddered. 

A '"°"d process chat Qn be considered is die ni""f"' rrftit, 
m1lo11 !"''ns. This procus ia almUar to rite cxpanckr process in 
du, a '4rgc clra1latlng p urran, 11 wed c.o provide rffllgerarion 
In addition to ualng turbunpanden. Thu method I, alao vicry 
ln�icnc and hu I capital con companbh: with rhe expander 
process. Ju application has bem llmltc:d to smaller unit1. 

lfflMOCAJION NiOCISSING MY - I ,. 
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Thr workhonc of rhc 11n1II sale: LNG lndwtry Is the 1J11fk-
111Jxtd IY}i'/rrnrn,(SMR) proc:cs,. 'Ibis proCdS has bcm proven In 
11umcmu1 appllc:atlo1u and a varkry of slUi, The SM R process, 
,huwn In Fig. J, n:p�enu a streamlined j<>Jutlon ro the mid· 
M:alc: planr design. The proc:ca ii applied a, a tingle rcfriprvtion 
'f"C:111 rc:gardlcs1 of slit. Inherently inodulat ln nacu,c., chc: SMR 
proc:c,1 c::an be used in single: or muhlplc parallel tra.hu ovc:r a 
broad range: uf project sizes. A comparison of mcsc proc:eues h:ls 
been co�n:J In dcttil In previous publlcaclon,. 1•1 

A m:cnr ind1.Ur1y paper summariud chc: applka1ion of the 
c:xp,mdcr ..nd nicrogc:11 procc&L·' The: e1u1mplc applic,11doris c:ov­
c:rc:d :it«! c:oinparcd ro rhc SM R proc� as summarlud In Table: 
I. In ciscnc:c, rhc c,cpandcr •nd Nl processc:, require :ibonr 50%
mmc: power rhan rhc SMR procns. Thi, Is in line:, bu1 even
higher than prcvic>u1dy drc:J.1 Since refrigeration co111prcssors
and drivers on: the ht.am of liqucfuc:tlon processes, this larse 
nurgln rcprcsc:ncs not only an extreme c:fJlclency ddlclt but also 
11 11u1Jor cos1 dellcir for rhe expander and nlcrogcn procc:ssc:s u 
comp11rcd co cht SMR. 

' 
FIG , I • • t ' ' ' I 
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Prowtt •ppllcatJon•. The rw" key components in 1he 1141· 
utt'xd(1n system aR rhe tcfrlg,cratiun comprCSJOr ""d the analn 
cxch3ngct (cold box). In the SMR prom,, the Rfrlgcntion com­
pressor ls a slng&c•body, intercooled ct>mprwor, Fig. 2 shCJW• a 
ryplal unir used in mid-Kale applic:adone. becawe the c:nm11res­
sor is a 1inglc: c.':IIC, • barrd-srylc: unit c.-.in be used, which f.c:JUwc:s 
inspection and muln1cnance activities. 

The main exchanger I• conmuaed of place-ten hear m:hang­
cn. A single plarc-fln l:lld111nger can be used for apacldu up 
10 about 20 MMscfd. For larger sizes, mulciplt plarr fln a,res 
a.re usnl in 11 parallel iusembly, A cood example: o( a l,MMcpy 
(1ppmxima1dy 130-MMscfd) unh 11 thown In Fig. 3. Thls unit 
has c:lght plate-An cores In :t slnglt 1:olJ box package. This moduk 
is 7 m " 8 m x 14 m (w x I "h), weighing about 220 m«ric 10111. 
For larger c:ipacldcs, mulclple bom arc applied. 

In the n1ld•h."lllc sizes, a Yitrh:1y of gas 1urbines 11.e uud t.o 
ad1iev1: th4: dcsltrd c11paclty. Table 2 lisrs a repl'l'SCntariw mix of 
Nrhinc:J to be: cunaldt!rcd, While the D:lJc. .. loaJ planu have b«n 
dominated by frnmc u,rbinea, d,r mld-,cale inJwrry IJ focwcd 
on the actt1-dtriv:itlvc 1inlcs Jue 10 lower fuel mes anJ ca,c of 
maint!"'llancc. Table 3 shows sornc: 11ppliaallon �mplc-s of tur• 
blne driven and colJ box sius. Up to aliou1 1 MMtpy, a Jingle 
c:onip�s,or/cxch1ngt!t c:omblnatlon Is a good cholu. for l:irp 
units, such as 2-MMtpy unlra, dual cornpn:Hors 1tnd cold box« 
:m: co11,ldtrcd. l'hus, 11lr1ually any sh.c of unit an hf develofxd 
in a mudu.lar fashion. 

HeavlH eJCtractlon, Depending on the composlrlon of die 
feed gas 10 bt liquefied, heavy hydrocarbon& must be l'ffllOVed to 
prcvmr plugging duo to 10lldifka1lon :u low 1cmpc:1111urc. For thi1 
reason, u shown In Fig, l, 11 panlally condensed feed gas is drawn 
out of !he rnaln exchanger ar a spcdAtd mid-point rcmpc:raNrc:. 

•I • •

... . .  . . .. .

. , . .'' 
f I(; I L ' 



TABLli ,. Proms tffldendn for upander, nitrogen 
.......... Mtioll p,oCftlll 

Nllfflbct of LM60DO to m1k1 1.S MMtpil 

3• 
]• 

2 
LNG Pl'••dloft wlttl 2 • LM6000 chllltd 

,.s· 

SMR 2.1 

After 1he condensed hc:wy llquld Is scpana1ed1 the gn, is 1T.U1rncd 
co the rrtri�c hear CJ<cl111n�r whcrt It is furihc:r cooled, llquc:­
fled :md sub-cooltd. If the hc:avy liquid Is of s11ffidcn1 quanriry. 
fr.1c1lonation of this liquid Into pr1.1Juccs wch a, c:rh:inc, liquefied 
lJClmlcum g.u (LPG), bucancs and psolinc 1na)' be: economically 
1111ra1.1ivc. 'rhe,c; proJuas rn, also be Uffl.l fur rmigcr.mt makeup. 
In rhc: majorhy of cases, a single C1� conclc:1uarc produc:t is 1hc: 
only liquid product. Alrcrnarivdy, a full,r;ingc of nirural gas liquid 
(NGL) products can be produced. The f.tdiltks 3t SkikJ:i, �ria, 
r«OYet 60% of the ed\anc; and C$$C01ially .ill CJ+ from rhc feed 
p,. lnrcgra!lon of 1hc NGL recovery has bc:cn :Kcomplishc:d, ns 
shown In Fig. 4. 

Feed gas flHlblllty. Mid-scale proj• 
«u arc; oft�, 10 be: dcvdopcd for sc 1'2Jld.ed 
� users. As S\ICh, the g:u may conic fron1 
:tssod:ircd gas, un4$$oclued gu or pipe· 
llnc supplies. Also, unconwnrlonal rourca 
such QI coal-lk!d mechane (CBM) may also 
bt altcm11tivc fucdl for these plants. Many 
of rhc dtvt!lopmcr11s undtrway t!nvlslon 
fc;cd g:11 from iCYCW aources. For enmplt, 
a rr«nr projccr Involved six difTc:rcm fttd 
m,:ims. A proc.'dS wlrh rhc flcxihiliry 10 

h411Jk d� diffcR'fl I feeds Js nccd«f. T:d,lc 
4 sumnu1rrll$ rhc diffcrmccs in the varl• 
ous sourcc:i, The usodated ga� tcmd, co be: 
ridm In NGLs ;and hC2Y)' hydroc11rbo111 
while CBM gas h:u little or no CJ+ con­
.iilucnts but can be: high in nirrc>btcil. The 
SMR prouss has been used in multiple 
inar:in� co sp:111 thb bfOlld r!ngc offeccb. 

Mld-sc.le appllcatlons. Mld-ccalc; 
planu m1d to hi: i:unsidcrc:d In <he 0.5 
MM1py ro 2 MMrpy sites, Often, rhc 
dc,i� I$ to phaR in producrlon in 0.5 
MMrpy or I MMrpy sh:c:s. In a1\y c"cnr, .a 
si.nglc 160,000 m3 or 180,000 m' r.ank Lt 
nCEded ro iuppon commtrclal sbed LNG 
cargo ,hips. This she t:ank can supporr 
up to about 2.5 MMtpy of producrlon, 
depending on the lhlpping logl11lc1. An 
oamplc: of a two•rraln layout Li shown In 
As. 5, The compacmm and dmplldty of 
the p�n• plnnt ald, In developing rhu 
process planr on a minlmal plot sp� nr 
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abour 60 Acea. Tiu! uml sd1cdulc for chesc fw:Ultif's w!U gcncr:ally 
be driven by the LNG t:11\k schedule. However, 111 some cutS, the 
ITl!lri11e dtvelopmcnt c:111 become • crhkal pn1h Item. TinU!llnes 
of 36-40 momhs arc cypic.d. 

C.pltal coat estimates. Cost estimates have b«i, �loped 
for cotnpltte 1nld•scalc llquef.action plgnU from 0.5 MMtpy to 

61 
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2 MM1py. Fig. 6 surnmarlzcs rhc,c diecrctc c1rimatt• with :a 
1otal cum: u( c.oi< vt, cap-.idry. This curve ii lnccnded ro Include 
chc complete nclllcy with single tank 1111d ship lo.ding. One 
item, which Is �ry difficulc co gcnerall:u: without dtc-1pccifk 
daca Is rhc ship-loading Jcuy. Thu,. two cur�• arc shown. One 
ttprc,ent, a limplc, 1hon jerry with minimal dredging, and 
rhc second a more complex application whh a long uesde and 
stsnlflanc Jrcdging. These i,rcientcd c:1>1ts arc baR<i on Gulf 
Coast labor races and arc u1eful for ttudy purpoteJ. Of courtt, 
alte-specifk connrucclon com and logistics c:in impact these 
numbcn 1r�tly. 

Pio.ting LNG systems. FloiAllng LNG ,ynems have bttn 
consldtlt'd for many yem. At gu dtvelopmenll move F.mbcr 
offihore the loaclon of rhe Uqucfacdon plant on a Roaring suuc• 
1u� h:a.unc:ral advantages. 'I'hc cllmlnadon of a harbor and Jetty 
,mocl:arcd wich an <lllfflOR plant Is a ,tgnlflcanr cost nvlngs. In 
addlrlon, whh an onshore plant, lung pipelines from produc• 
don platforn11 are nc:ccnaty. Th� LNG liquefaction fuciliry c:a.n 
be lnt�n� with the gas production sy,rcm, thus ellmln:uing 
production platforms entirely. Offshore 1yan:m, r�ulre compact 
proccu designs, which conserve valunblc d1:dt space. TM modu· 
l1&r nature of the SMR process flu well with this objective. The 
low profile nature of the: main hear exchanger and low �uip­
rricnt counr are Jl;tl1\ct �dvantagi:� for offshore design. The fu:t 
that 110 pure component cefrlgenanu are Involved In the proccsa 
lead1 co 2 sn1all inventory of refrigerant components. Thu ls an 
lmpumnt fimor in h11urd anaJysl1 of offiltorc syncms. 

TAIIU :Z. GIi t.rbitte opdons for LNG prafeds 

Mo41el 150 btlnt, hp (MW) Flltl,8t&&Alphr Effldacy,,. 

LM2500 31,100(23.3) 6,750 )7.7 

11116512 39,600(2"5) 6,705 31.0 
LM2500+ 42,070 (31.4) 6,117 ,,., 

fTlmt SD 43,690 (32.6) 1,650 2U 
11116761 44.SOO 03.2) 6,290 40.5 

LM)500+(G4) 45,590 (34.0I 6,175 41.2 
Ff11111N 58,3to 14J.S) 7.650 33J 
UMOOOK 59,355(4'3) 5,941 42.1 

TIMI 701411(52.5) 5,9Jf 42.1 

FfMlt n 115,630 (16.2) 1,no 33.0 

80/LO 'd LZ18€8ZL061 

Two types of flontlng sy11c:m, hive been Jc:veloped: ship­
bucd design• and b1&rge•mounted factlltic,. An example of 
a 2,MMcpy, two train development footprint 1, ,hown In 
Fie, 7. The offshore: environment lcndt luelf to muld,lcvcl 
layouts, which facllicarc: compKtncss and rhe amangcment of 
c:quipmcnt. 

Barge-mounted sys�nu have abo bttn considered co accotn· 
modatc LNG production pl'C>CalU. llarga of similar sm: ro the 
ship-mounted systems ha� been �loped. However, the huge· 
mounted concept c11n and h111 bttn cxp:inckd ro accalnmod.te 
llargtr LNG liquefaction prOCC$$ fxillrles. Projccu up ro 6 MMtpy 
h:avc been deVdoped u,tng 1he SMR .,roc:ea and have been cov· 
crcJ in prcvlou, publlcatlons:U The process design for 6 MMtpy 
can be ba.scd 011 Integrated 11'11J111 of2 MM<py or 3 MMtpy or 
muhlpk trains of I MMtpy <kpendlng on chc client dc:sin! for 
RciiblUt)' and phutd devclopmc111. 1-'la, 8 shows :i cl"OIHcct.ion 
of a 2 • 3 MMtpy module. 

TABLE a. Plailt ap1dty 'lflltS 

Not11lul Drlm HplHH Flltl 

apadty, ll)lll'llple at Jere effklfllty 
MMqiy at JO"C IIO.. cortl 

0.6 lM250C>t 35,000 ]1.5 h4 

0.7 lM2SOO+(G4) 31,400 ]1.9 hi 

o., lM6000 •s.200 38.1 11, 

I MTl'flll 511,'400 40.0 1 •• 

2 2 • M Trtnl 2, 51,.aoo 40.0 la8 

TABLa 4. Fetd 911 ranges

Auod1tedg11 NoHSSOdltld or 
plptl1N911 

F1td gas p,euure Medium lf,gh I.ow 

Htl'lln Rktllow,yrldl Some Nrwll 

lyp,oduru 
COl'ldrnsalt Vii Minor amot,1111 No 
NGL ¥ts No No 

co, 2-12" 2-3% o.n. nu, 

Nl1nlgen <1'Yt low to rnedluln 4-IS'rt 

,, 

:.·a,----.--·_··._...,.. ___ __, ______ _ 
,. 
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FIG 7 1 1 1 • 1 

Outlook. �klpmcnu of mid-scale :anJ floating LNG pl'OC(.$$ 
fac:illrles arc acrivcly being pur�ucd worldwide to bro;adcn rhc 
wgct rarnoin for pa dcmopme111. The SMR proc:aa, wlch Ir.a 
con1pac:t me and low coat, 11 an ln1cgral part o( the equation ro 
,nakc ,udt fadlldca cconomladly fualblc. Facility coeu have been 
dewlopcd which now make 1hac projects compeddve with larger 
,ale dn.::lofmcnc,. • 
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1. LNG Export Issues
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Export License - Overview of Federal Law 

• ANGTA requires Presidential finding before North Slope gas
can be exported

• NGA requires DOE to authorize all U.S. gas exports

• Export approval for Canada and Mexico automatic
• DOE has only addressed export for Kenai and YPC

• 1969 to present DOE authorized Kenai export

• 1990 DOE finalized authorization for YPC to export 14 MMT
( rv 1. 9 bcf /d) for 25 years starting at first delivery
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Export License - DOE's Market Driven Approach 
� 

• NGA creates rebuttable presumption that license will issue

• DOE's stated goal

• let market forces define efficient energy markets

• minimize federal involvement

"Competition in world energy markets promotes the efficient 
development and consumption of energy resources, as well 
as lower prices, whereas economic distortions can arise 
from artificial barriers to the free flow of energy resources. 
Accordingly, the DOE believes that the public interest in 
free trade generally supports approval of proposed 
exports." (DOE Order 350). 
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Export License - Domestic Need 

DOE uses a three pronged public interest analysis to 

determine if the presumption to allow export has been 

overcome: 

1. Will national or regional demand exceed available domestic
supply?

2. If insufficient domestic supply, are alternative supplies available
to meet demand?

3. If there is sufficient domestic or alternative supply, does some
other public interest overcome presumption of export?

a. Environment

b. Alaskan interests

c. Energy security

d. Internationa I effects

e. Impact on North Slope development

f. Lower-48 natural gas prices

Source DOE Order No. 350 (YPC); DOE Order No. 2500 (2008 Kenai). 
5 
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Export License - Domestic Need 

1. Will domestic demand exceed available domestic
supply?

• U.S. supply and demand over term of license estimated
• DOE takes a broad view of available U.S. reserves,

including allowance for

• reserves growth

• new discoveries

• non-conventional gas resources
• E.g., Tight sands, shale, coal seams and enhanced recovery

• In 1989 DOE said domestic supply sufficient to meet
anticipated U.S. need

• Today, domestic reserve additions from shale gas have
potential to fulfill domestic need



Export License - Alternative Supply 

2. Are alternative supplies available to meet demand if
DOE projects insufficient domestic supply?

• DOE looks at availability of gas for import including LNG
from overseas

• "unduly simplistic to conclude that [ANS] exports will
necessarily diminish the quantity of energy available to U.S.
consumers"

• Alternative may be ANS gas is stranded
• Export will open ANS to exploration and development
• AI\JS LNG to Asia may free up other LNG to go to U.S.

• DOE recognizes gas markets are global

• Today, increased global LNG production and U.S. receiving
capacity means alternative supplies are available

7 



Export License - Public Interest Factors 

3. If there is sufficient supply, does some other public
interest overcome presumption of export?

Energy Security 
• "DOE believes that the true energy security lies in

encouraging the most efficient operation of the North
American and global energy markets."

• Also since 2005 President has broad authority to stop
export of all gas

International Effects 
• Competition promotes efficiency and lower prices
• Impact on Asian balance of payments and trade

imbalances significant
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Export License - Public Interest Factors 

U.S. Prices 

• DOE wants to insure exporting ANS gas will not drive up
lower-48 natural gas prices

• DOE does not consider

• Various projections anticipating ANS gas will go to U.S.

• Economic studies of Canadian vs. LNG project

• Rather DOE asks whether available non-ANS gas can be
delivered given anticipated prices?

• Answer in 1990 and now is yes!

• By 2030 about half of U.S. demand will be met with non­
conventional gas (EIA Annual Energy Outlook 2008)

• Non-conventional gas, as marginal supplier, will set price

• ANS gas to the U.S. will not change the cost of meeting
marginal demand or thus price to U.S. consumer

9 



Export License - Public Interest Factor (Price) 

Impact on North Slope development 
• DOE unsympathetic to argument that proven ANS reserves

needed for Canadian pipeline

• Canadian project does not have right to ANS reserves

• The market will decide

• DOE noted 13 years had passed since ANGTA and the ANS
gas remained undeveloped

• DOE said export will encourage

• Assessment of ANS potential

• Earlier development of ANS proven reserves

• Discovery and development of additional ANS reserves

10 



Export License - Looking Forward 

• AGPA strongly believes

• YPC license will be honored, and

• Regardless a new license would issue

• YPC license update

• DOE stated YPC could not pass project costs on to U.S.
consumers

• Filing with DOE all contracts for acquisition,
transportation, and sale of gas precondition to export

• New license

• Presidential finding

• DOE will undertake same export analysis it did for YPC

• Circumstances have not materially changed
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2. LNG _Project-Economics.
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LNG Project Analyses Presented to Legislature 

• Economics of an LNG project vs. Pipeline to Canada

• Port Authority: LNG more attractive than pipeline to Canada

• Administration: LNG less attractive than pipeline to Canada

• EconOne: LNG either more or less attractive, depending on
assumptions

• Assumptions used are key:

• capital cost of project components

• difference in prices in Asian LNG market and Alberta gas
market

Q different assumptions result in different netback prices 

13 
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Port Authority Project 

OVERALL FLOW SCHEME (Gas Compositions Year 2007 Winter Conditions) 

Legend: 

A. Lean Gas Case

B. Rich Gas Case

Notes: 

A: 2,742 
B: 2,739 

28
°

F 

2,220 psig 

Pipeline 

(Compressor Stations) 

PB to OJ: 48-inch 

DJ to AB: 42-inch 

A: 2,700 
B: 2,700 

15.S"f

1,300 psig 

All flow rates are in MMSCFD; Base Case LNG Plant Availability Assumption: 95% 

PB: Prudhoe Bay; DJ: Delta Junction; AB: Anderson Bay 

The difference between the inlet and outlet streams is fuel consumption 

A: 36 (25 MBPD) 

B: 139 (92 MBPO) 

LNG Plant 

(Three Trains) 

A: 2,468 
B: 2,365 

LPG 

LNG 

Tanks 



Capital Cost Assumption Comparison 

Pipeline from Prudhoe 
Bay to Valdez 

LNG Facilities 

• 2. 7 Bcfd LNG Project

Port Authority 

$13.2 billion 

$8 billion 

Administration 
(PSO) 

$11.4 billion 

$14 billion 

• Cost estimate includes EPC costs, owner's costs during construction, and

development costs

• escalation after 2007, property taxes during construction, and AFUDC are

excluded

Q Administration uses substantially higher capital costs for the LNG Facilities 
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LNG Plant Capital Cost Estimates 

Bechtel's "bottom-up" EPC cost estimate for LNG Plant: 
• 2007 EPC cost estimate
• Extensive technical work
• Site-specific and project-specific conditions accounted for
• Proven, well-established plant design
• Fewer cost uncertainty factors than the pipeline

Administration's "top-down" LNG plant capital cost: 
• Not developed from detailed project-specific technical work
• Derived by "data mining" of database of other LNG projects
• Generic cost-per-ton estimate applied to Anderson Bay

Note: Administration's methodology as described in Chapter 4, Section E.3 of the Written Findings 
and Determination by the Commissioners of Natural Resources and Revenue for Issuance of License 
under AGIA 

16 



LNG Plants Are Not the Same 

• LNG projects are not the same: project location, project
scope, feed gas composition and other project-specific
factors make valid project comparisons difficult

• Variations in LNG plant scope and configuration:

• many LNG projects include cost of gas treatment
• liquid slug removal

• condensate stabilization

• acid gas removal

• water removal

• mercury removal

• for the Alaska LNG project, gas treatment occurs at the
GCP on the North Slope

17 



LNG Plants Are Not the Same (2) 
,, 

• Feed gas pressure

• high pressure feed gas from the pipeline to Valdez

• significant reduction in the cost of compression at the
Valdez LNG Plant

• Ambient temperatures at project site

• most LNG projects rn warm climate

• Valdez plant benefits from cold climate

• Site preparation, marine terminal facilities, etc: highly
location-specific

• Bechtel estimate based on Anderson Bay site

• Different EPC market conditions for different projects

18 



"Bottom-Up" Approach is Preferable 
� 

• Limitations of "database mining" approach should be
recognized

• inherent difficulty in comparing projects of different
scope, in different locations and subject to different
conditions

• Mixing the "top-down" approach for LNG Plant with a
"bottom-up" approach for the pipeline:

• introduces an inconsistency in methodologies

• validity of economic comparison between the two
projects is compromised

19 



Asian LNG and North American Gas Prices 

• Asian LNG Prices:

• bilateral, long-term sales and purchase agreements

• price formulas with oil price indexation provisions

• pricing provisions reflect market supply and demand
dynamics at time of contract execution

• at each point in time, multiple active supply contracts,
negotiated at different times, with varying pricing
provisions

• North American gas prices

• price discovery is driven by a gas spot market at
regional trading hubs (e.g., Henry Hub, AECO, etc.)

20 



Evolution of Asian LNG Prices 

::, 
14 

� 12 
� 

C: 10 

·-

8 

End-2006 

Mid-2006 

E,uly 2006 

Pr•-2000 
6 ...J ��2.:;�������_;,;;._;;i;j Late 200�

4 

2 

10 20 30 

- L•g.1cy J.1�.1n1se
� Kog.1s 2005 
-tit- E.1rly NWS Renew.11s

R.1sG.1s • Kog.1s end 2006 

40 

Som-ct!: Gas Srraregtes Coi!s11ltl11g 

50 60 70 
-Chin.I
.- New J.1p,mes•
- L.1ttr NWS Renew.11s
-crude Oil P.1rity

Early 2005 

2002-2004 

80oil Price in $/bbl

• Recent LNG sales contracts in the Asian LNG market have been executed
on terms highly favorable to sellers

• Kogas contract from late 2006: LNG price formula reportedly above parity
with oil
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Price Assumption for Alaska LNG (E. Asia DES) 

• Gas Strategies' report to the Administration projects the following
price scenarios for Alaska LNG (LNG Price in $/mmBtu, Oil Price in
$/bbl)*

• Base Case: LNG Price = 0 .1485 * Oil Price + 0. 90
• High Case: LNG Price = 0.162 * Oil Price + 1.00
• Low Case: LNG Price = 0.9 * Henry Hub - 0.50

• The Port Authority assumptions:

• current highly seller-favorable market expected to swing back towards
relatively more buyer friendly terms

• Gas Strategies' Base Case forecast appears reasonable and has been
incorporated in Port Authority analysis

• High Case generates very favorable results for the Alaska LNG Project

* Note: For simplicity, this presentation uses the term "Oil Price" interchangeably with JCC, Brent
and WTI prices. In a detailed analysis, the price variations between different crude prices should
be taken into consideration.
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North American Prices: WTI and Henry Hub 
' 

WTI and Henry Hub Historical Prices (monthly averages) 

140 
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-WTI Crude Oil Price ($/bbl)

-Henry Hub Spot Gas Price ($/mmBtu)
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WTI and Henry Hub Price Ratio 

WTI to Henry Hub Price Ratio 
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4 

2 
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Significance of Assumed Oil/Henry Hub Price Ratio 

• Higher crude oil to Henry Hub price ratio means:

• differential between Asian LNG prices and North
American gas prices is higher

• netback prices from LNG Project are relatively more
attractive

• Recently observed price ratios are significantly higher than
historical values

• What is the appropriate assumption for assumed crude oil
to Henry Hub price ratio for the future?

25 



DOE EIA Forecast Price :Ratios (AEO 2008) 

US DOE Energy Information Administration Annual Energy Outlook 2008 

16 

14 

0 

a: 12 
CD 

·.::
Q.

10 - -

Jl - - -

:, 
:c 

� 

:c 

0 6-

-

6 -Refence Case
CD 

4'tJ - High Economic Growth Case:, � 
Low Economic Growth Case(.) 

-

2 -High Price Case

-Low Price Case

0 

26 



Administration's Forecast (Wood Mackenzie) 

80.00 

70.00 

60.00 

.Jl 

m 
... 50.00 
G> 
Cl. 

Q) 

g 
40.00 

N � 
30.00 

� 

20.00 

10.00 

.... • • •
• . . 

. . . 

. . • 

. 

• 
.
. 

.. ..
. . 

--VVTJ 

-HH

. ...

···········

. . ..•..•.••
...

1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 

14.00 

12.00 

ii 
al 

E 
10.00 E 

... 

8. 
8.00 co 

0 

� 

6.00 :J: 
:J: 
� 
C 

4.00 
t,s 

0 

t,s 

a:: 

2.00 

Source: Commissioners' Findings, Appendix N: Wood Mackenzie Gas and Power Long Term 
Outlook Briefing Paper 



Price Ratio Forecast Comparison 

• Crude oil to Henry Hub price ratios:
• historical average 1998-2008: 8.1

• DOE EIA Annual Energy Outlook 2008 (average 2008-2030):

• Reference Case: 10.2

• High Growth Case: 10.1

• Low Growth Case: 10. 5

• High Price Case: 13.4

• Low Price Case: 8. 5

• NYMEX futures market recent prices (average 2008-2016): 12.5

• Wood Mackenzie (Administration's analysis)*

• above 10 until 2011

• decreases to around 8-to-9 from 2012

* Source: Commissioners' Findings, Appendix N: Wood Mackenzie Gas and Power Long Term
Outlook Briefing Paper
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Netback Comparison: Capital Cost Assumptions 

2007 billions Source of Assumption 

Dt=Vt:lggmt=ni Phil&� tg1t1: 

LNG Project 0.65 Administration 

Pipeline to Canada Project 0.69 Administration 

Ex�,11tign Phil&� tilgitill tg1t1: 

GCP for 2. 7 Bcfd LNG Project 4.9 Administration � 

GCP for 4.5 Bcfd Pipeline Project 8.2 Administration 

GCP for 3.5 Bcfd Pipeline Project 6.4 Administration 

2. 7 Bcfd Pipeline Prudhoe Bay-Valdez 11.1 Administration 

4.5 Bcfd Pipeline Prudhoe Bay-Border 10.5 Administration 

4.5 Bdd Pipeline Yukon-Alberta 12.4 Administration 

3.5 Bcfd Pipeline Prudhoe Bay-Border 9.7 Administration 

3.5 Bcfd Pipeline Yukon-Alberta 11.4 Administration 

LNG Facilities 7.8 Bechtel/Port Authority 
-
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Netback Comparison: Other Assumptions 

Assumption 
Source of 

Assumption 

D:E for Tariff (Pre-Completion) 70:30 Admin/TCPL 

D:E for Tariff {Pre-Completion) 75:25 Admin/TCPL 

Return on Equity 14% Admin/TCPL/EconOne 

Cost of Guaranteed Debt 5.50% EconOne 

Cost of Non-Guaranteed Debt 7.00% EconOne 

LNG Plant Availability Factor 95% Bechtel 

LNG Sales Price (DES E. Asia) 0.1485*JCC+0.90 Administration 

LNG Shipping Costs (incl. fuel and boil-off) rv$1.10/mmBtu 1 MOL/ PA 

Pipeline Gas HHV 1133 Btu/scf Administration 

Capex Escalation 4% p.a. Administration 

Opex Escalation 3% p.a. Administration 

Notes: 1 Nominal dollars in 2019 
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Netback Prices: EIA Price Forecasts 

• Oil and HH prices from DOE EIA's 2008 Annual Energy Outlook
• 3 price scenarios shown: Reference Case, High Price and Low Price Cases

m 

E 
E 

� 
co 
0 
0 
N 

Average Real Netback Price at GCP Inlet 

14.00 

12.00 

10.00 

------�- 11.43 

8.00 

6.00 

4.00 -

2.00 

0.00 

EIA AEO 2008 

Reference Case 

a 2.7 Bcfd LNG 

EIAAEO 2008 

High Price Case 

• 4.5 Bcfd Pipeline

T 

3.39 3.15

EIAAEO 2008 

Low Price Case 

• 3.5 Bcfd Pipeline
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Netback Prices: $60/bbl Oil Price Cases 

• Flat $60/bbl oil price ( constant 2008 USO)
• 3 scenarios for oil/HH price ratio: 10: 1, 9: 1 and 8: 1

Average Real t��tback Price at GCP Inlet 

6.00 

5.00 4.81 

3.99 

::::::s 4.00 -

3.00 -

0 
2.00 0 

1.00 

0.00 

10:1 Oil to HH Price 9:1 Oil to HH Price 8:1 Oil to HH Price 

Ratio Ratio Ratio 

•2.7 Bcfd LNG • 4.5 Bcfd Pipeline • 3.5 Bcfd Pipeline
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Netback Prices: $80/bbl Oil Price Cases 

• Flat $80/bbl oil price ( constant 2008 USO)
• 3 scenarios for oil/HH price ratio: 10:1, 9:1 and 8:1

Average Real Netback Price at GCP Inlet 

8.00 

7.00 

6.00 

:::, 
5.00 

E 
E 4.00 

CX) 3.000 
0 

2.00

1.00

0.00

7.14 
6.92 

10:1 Oil to HH Price 9:1 Oil to HH Price 8:1 Oil to HH Price 

R�o R�o R�o 

•2.7 Bcfd LNG • 4.5 Bcfd Pipeline • 3.5 Bcfd Pipeline
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Netback Prices: $100/bbl Oil Price Cases 

• Flat $100/bbl oil price (constant 2008 USD)
• 3 scenarios for oil/HH price ratio: 10:1, 9:1 and 8:1

12.00 

10.00 

:, 8.00 

6.00 

4.00 

2.00 

0.00 

Average Real Netback Price at GCP Inlet 

9.00 

10:1 Oil to HH Price 9:1 Oil to HH Price 8:1 Oil to HH Price 
Ratio Ratio Ratio 

•2.7 Bcfd LNG • 4.5 Bcfd Pipeline • 3.5 Bcfd Pipeline
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Netback Prices: LNG Capex Sensitivity 

• Oil and HH prices from EIA 2008 Annual Energy Outlook - Reference Case

• 3 LNG Plant capital cost scenarios: Base Case, 40% increase and 80% increase

8.00 

7.00 

6.00 !-

E 
E 

co 3.00 0 
0 

2.00 

1.00 

0.00 

Average Real Netback Price at GCP Inlet 

5.31 

LNG Capex 

Base Case 

•2.7 Bcfd LNG

4.25 - 4.48 4.48

LNG Capex 

Base Case + 40% 

• 4.5 Bcfd Pipeline

LNG Capex 

Base Case + 80% 

• 3.5 Bcfd Pipeline
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Netback Prices: Debt Guarantee Sensitivity 

• Oil and HH prices from EIA 2008 Annual Energy Outlook - Reference Case
• Pipeline to Canada debt cases: 100%, 50% and 0% Federal guarantee

Average Real Netback Price at GCP Inlet 

8.00 

7.00 

6.00 
5.31 5.31 5.31 

:, 
5.00- ---

E 
E 
fA-

4.00

C0 3.000 
0 

2.00

1.00

0.00

100% Pipeline Debt 50% Pipeline Debt 0% Pipeline Debt 

Guaranteed Guaranteed Guaranteed 

• 2. 7 Bcfd LNG • 4.5 Bcfd Pipeline • 3.5 Bcfd Pipeline
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Netback Comparison Conclusions 

• LNG generates higher netback prices than a Canadian
pipeline under a wide range of oil and gas price
assumptions

• Gas Strategies High Case LNG price scenario, not used in this
analysis, results in greater netback price advantage

• High netback prices for LNG are preserved under substantial
LNG plant cost increases

• Under comparable assumptions, Port Authority and
EconOne analyses arrive at similar results
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Netback Comparison Conclusi�ns (cont'd) 

• LNG Project achieves higher per-unit netback prices but
lower absolute cash flow NPV, due to smaller gas volume

• Port Authority views lower volume requirements as an
advantage that enhances likelihood of success

• LNG and pipeline to Canada should proceed - there are
sufficient ANS gas resources for both

• The first 2. 7 Bcf/d volumes could be monetized at
highest value via LNG, with subsequent expansions
allowing for full ANS gas monetization

Stand-alone analysis of 2. 7 LNG vs. 4.5 Pipeline ignores 
expansion potential 
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Financial Projections Disclaimer 

The purpose of this presentation is to provide background information and assist the recipients hereof in 
obtaining a general understanding of the Alaska Gasline Port Authority's ("AGPA") project. This 
document is not intended to form a sole basis of any investment decision or other decision to participate 
in the AGPA project and should not be considered as a recommendation or invitation by AGPA to make 
such decision. Each recipient hereof must make (and will be deemed to have made) its own 
independent assessment and appraisal of AGPA and its project after making such investigation, as it 
deems necessary in order to determine its interest and independently (and at its own cost) to have 
formed its own opinions and views. 

Although the information contained herein appears reasonable to AGPA on the basis of its present 
knowledge, neither AGPA nor any of its officers, directors, employees, or advisors accept liability or 
responsibility for the adequacy, accuracy or completeness of, nor make any representation or warranty, 
express or implied, with respect to the information contained in this document or on which this 
document is based or any other information or representations supplied or made in connection with this 
document. In addition, no representation, express or implied, is made that such information remains 
unchanged after receipt of this document. 

This presentation includes certain estimates and projections of the anticipated future performance of 
the AGPA project. Such estimates and projections reflect various assumptions made by AGPA and its 
advisors, concerning anticipated results, which assumptions may or may not prove to be correct. The 
actual outcome may be affected by changes in economic and other circumstances that cannot be 
foreseen or have not been anticipated. The reliance that can be placed upon the projections and 
forecasts is a matter of commercial judgment. No representation is made by the AGPA or its advisors 
as to the accuracy of such estimates or projections or as to the reasonableness of any assumptions 
used. The financial projections contained herein have been prepared and set out for illustrative 
purposes only and should not be taken as a commitment as to future performance. 
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- Monitor TC Alaska activities to ensure that it

fulfills its license obligations

- Work to ensure that the first open season is

��s�ccessfwl.��=-

- Monitor and audit pipeline expenditures.

- F-acilitate the issuance of environmental permits

;;���and oth-ei governn1ent approvals. 





- Royalty Valt;JatioA and RIV/RIK switGhing regulati0ns

- Possible fiscal certainty regulations

. -

• Deterrm·ine possilDle additi@nal state

indtJeements to �elp ensure suc:cess of the

first: 0p,en seas0m 'l<UJ'\A..°{) -1-CLJI\VliC.._f / hniinw,JI / c{JYY/rr::::,;;_}x 
� + 

i=-- Resource assessments, manage State's relationsrnip 

with TC Alaska, ongoing assessment of project costs 

and economic conditions 





- Project management

- Worldwide gas investment opportunities

- Pipeline development accounting



... .,... 

2. Monitor commercial developments

and conditions

3. Oversight & Environmental Permit Coordination $1,000,000

Total $15,000,000 
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This report analyzes the l w relevant to the export of Alaska North Slope natural 
gas. As will be discussed, two deral actions are required. Unique to North Slope gas, 
the President of the United Stat ("U.S") must find the quantity, quality or price of the 
energy supplies available to U . .  consumers will not be effected by export. Additionally, 
for aJI domestically produced g the Department of Energy ("DOE") must authorize 
export to any country for which�U.S. does not have a free trade treaty (e.g., not Canada 

prt!Mexico). 

�( The only authorization to export Alaska North Slope gas was to the Yukon Pacific 
Corporation ("YPC") in 1989. After the requisite Presidential finding, DOE authorized 
the export for sale to Japan, South Korea, and Taiwan a total of up to 250 million metric 
tons ("MMT'') of liquefied natural gas ("LNG"), at an average annually volume of 14
MMT - a bit less than 2 billion cubic feet per day ("bcfd") - for a period of 25 years
beginning on the date of the first delivery. The only other authorizations to export U.S. 
gas to a country to which the U.S. doe not have a free trade treaty that the authors could 
locate involve the export of Cook Inlet natural gas from ConocoPhillips/Marathon facility 
in Kenai, meaning prior DOE authorizations to export Alaskan gas is the controlling law. 

I. Legal Standards Under Which DOE Authorizes Export of North Slope Gas

A. The Natural Gas Act

Section 3 of the Natural Gas Act, 15 U.S.C. § 717b (2006) ("NGA"), provides the 
Secretary of Energy shall allow the export of gas unless be finds it will not be consistent 
with the public interest. If the export is to a country with which the Untied States has a 
free trade agreement covering natural gas, the export is deemed to be in the public 
interest and approved automatically.2 If not, the DOE must consider whether the export 
is in the public interest. 

"Section 3 creates a rebuttable presumption that a proposed export of natural gas 
is in the public interest and that the Department of Energy ("DOE") must grant such an 
application unless those who oppose the application overcome that presurnption.''3 

DOE has issued a set of guidelines to help interpret Section 3, the goals of which 
"are to minimize federal control and involvement in energy markets and to promote a 
balanced and mixed energy resource system.''4 

"ln effect the guidelines represented a 
detennination that it is in the public interest to let market forces, with a minimum of 

1 Order Granting Authorization to Export Liq11efied Natural Gas from Alas/ca, Department of Energy Order
and Opinion No. 350, I F.E. 71,115, 71,144-45 (November 16, 1989), as amended by Order Denying 
Req11ests/or Rehearing and Modifying Prior Order for Purpose of Clarification, Opinion and Order No. 
350A, 1 F.E. 70,303, 71,273 (March 8, 1990). 
2 15 u.s.c. § 717b (2006).
3 Order Granting A111horira1ion to fa:port Liq11efied Natural Gas from Alaska, Department of Energy Order 
and Opinion No. 2500 at 43 (June 3, 2008). 
4 Order No. 2500 at 44. 
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regulatory constraints, define efficient energy production and consumptions. ,,s AJthough
the guidelines were originally promulgated for cases relating to the import of natural gas, 
DOE subsequently held the same policies will be applied to natural gas export 
applications. 6 

The federal government's primary responsibility in authorizing imports [or 
exports] will be to evaluate the need for the gas and whether the import [or 
export] arrangement will provide the gas on a competitively priced basis 
for the duration of the contract while minimizing regulatory impediments 
to a freely operating market.7 

DOE has also stated that "the principal focus of this agency's review of export 
applications in decisions under current delegated authority has continued to be the 
domestic need for the natural gas proposed to be exported. "8 

For YPC, and presumably for another North Slope export project, DOE set forth a 
three-pronged approach for evaluating domestic need. 

First, the DOE determines whether oa6onal or regional demand can 
reasonably be expected to exceed anticipated available domestic supplies 
over the term of the proposed expon. If there is a reasonable expectation 
of demand in excess of available domestic suppUes, the DOE determines 
the extent to which this excess demand can be met by other energy sources 
as or more efficiently than the proposed export. If there are sufficient 
alternative sources, the DOE analyzes whether there is any reason the 
public interest requires the proposed export, in particular, be used to meet 
the excess demand.9 

As to the last prong, although' [d]omestic need is the only explicit public interest 
consideration identified by DOE in Delegation Order No. 0204-11 l ... the Department 
considers the potential effects of proposed e>..'Ports on other aspects of the public interest. 
These other considerations include Alaskan interest, international effects, and the 
environment." DOE has in the past also looked at the effect of the export project on 
energy security. 10 

B. ANGTA and the Reagan Findings

s Order No. 350, I F.E. at 71,121. 
6 Order No. 2500 at 44 (citing Order No. 1-473 at 14 and citing Yukon Pacific, Opinion and Order No. 350, 
I F.E. 70,259 at 71,128). 
7 Order No. 2500 at 44 (quoting New Policy Guidelines Relating to the Regulation of Imported natural Gas,
49 Fed. Reg. 6684 (February 22, 1984) (brackets in original). 
1 Order No. 2500 at 44-45 (citing DOE Delegation Order No. 0204-111 which, although no longer in effect,
directed in part that exports be regulated based on a consideration of the domestic need for the gas 10 be 
ex'Ported and such other matters as found in the circumstances of a particular case to be appropriate). 
9 0rderNo. 350, I F.E. at 71,129. 
10 Id. at 71,134.
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The AJaska Natural AJaska Natural Gas Transportation Act of 1976, 15 U.S.C. 
§ 719j (2006) ("ANGT A"), provides that before exportation of Alaska gus "to any nation
other that Canada or Mexico, the President must make and publish an express finding that
such exports will not diminish the total quantity or quality and not incrcuse the total price
of energy avaiJable to the United States."

In 1998 President Reagan issued a finding that export of North Slope gas would 
not affect adversely the quantity, quality or price of the energy supplies available to U.S. 
consumers. 11 

ln particular
., 

the President found that 'there exist adequate, scoure, 
reasonably priced supplies of natural gas to meet the domestic demand of 
American consumers for the foreseeable future.' The president acted to let 
'the marketplace undertake a realistic consideration of various options 
concerning AJaska natural gas' by allowing 'any private party to develop 
this resource' and setting 'up competition for this purpose.' Th1.: 
President's Findings stated that 'operation of market forces is the best 
guarantee that AJaska natural gas will be developed efficienl'ly t1nd that 
there will be incentive to fmd additional reserves. 12 

If an off-slope liquefied natural gas ("LNG") project sought a new export license, 
rather than update the one issued to Yukon Pacific Corporation ("YP(."') in 1989, a new 
Presidential finding would likely be required. Note, however, that Congrl.!ss granted the 
President broad power to limit natural gas exports (whether from Alaska or other 
locations) in the Energy Policy and Conservation Act of 2005, 42 U.S.C. § 6212 (2006), 
significantly diminishing the significance of an upfront Presidential finding for export of 
AJaska natural gas under .A.NOT A. 13 

AS to YPC's export license, DOE determined a North Slope export proposal wiJl 
be viewed in Hgbt of ANGT A, and in fact a significant condition called the "ANGT A 
Condition" on the YPC export license prevented YPC from taking any action that would 
compel change of the ANGT A route or project timiog.14 DOE expressly stated. however,
that the ANGT A condition did not apply to market decisions relating to access or 
development of North Slope reserves, and it instead related to increased costs of ANGT A 
infrastructure resulting from the export project.15 

Since, in order to avoid the $10 billion liability associated witl1 the ANG TA 
project legacy, TransCanada is no longer sponsoring an ANGTA projt:ct in AJaska, and 
the Alaska Natural Gas Pipeline Act of 2004, 15 U.S.C. § 720a(a) (2006) ("ANGPA). 

11 Presidential Finding Concerning Alaska Natural Gas, 53 Fed. Reg. 999 (January 15, 1988).
12 Order No. 350, I F.E. at 71,122 (emphasis eliminated).
13 Section 6212 provides that the President may restrict exports of: "(I) coal, petroleum products, natural 
gas, or petrochemical feedstocks, and (2) supplies of materials or equipment which he determines to be
necessary (A) to maintain or further exploration, production, refining, or transportation of energy suppUes, 
or (B) for the construction or maintenance of energy facilities within the United States." 
14 Order No. 350, I F.E. at 71,128, 142.
15 Id. at 71,142.
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specifically authorized non-ANGTA Canadian highway projects, it would appear 
ANGT A no longer has relevancy to the exportation of North Slope gas and will be 
ignored in this analysis except as to the requirement of a Presidential finding. 

Ill. Various Parties' Position Before DOE Regarding a YPC Export License 

In analyzing various arguments that could be made today about why an export 
license should or should not be issued for North Slope gas, it is helpful to understand 
some of the positions of the same parties before DOE almost 20 years ago. Many 
arguments that would be made today have already been addressed and decided by the 
department. 

A. TransCanada

TransCanada's predecessor sponsors of the Alaska Natural Gas Transportation 
System ("ANGTS") Canadian highway line, Alaskan Northwest and Foothills 
(hereinafter "TransCanada"): held the right to build the Alaskan portion of the highway 
line under ANGT A. It was the only major opposing party to the issuance of a YPC export 
license, and TransCanada prosecuted its case vehemently. 

For instance, TransCanada said YPC's application did not ·onmin enough 
information to be evaluated since YPC did not have gas purchase or resale contracts, 
sufficient details on project infrastructure, a co111fleted environmental impact statement
or a description of all the project" s participants. 1 

TransCanada also asserted North Slope gas would be needed in the lower-48. 

They contend that the excess demand in the lower-48 states cannot be met 
by other energy resources as or more efficiently than by the proposed 
export volumes. The ANGIS sponsors assert that substitute fuels for 
North Slope gas, such as coal and oil, would be environmentally inferior 
to natural gas, which burns cleaner. They maintain that increasing 
dependence on coal and oil would contribute to ozone layer depletion in 
the atmosphere, 'acid rain', and the 'greenhouse' problem of global 
warming, and alternative gas supplies, such as development of Canadian 
frontier gas, would be more costly. In addition, they assert that the 
commitment of North Slope gas reserves to foreign interests would 
jeopardize national energy security by depriving the U.S. of a source of 
available reserves to offset the declining energy base in the lower-48 states, 
and by increasing U.S. dependence on oil imports. 17

TransCanada additionally argued that an LNG project would impair completion of 
a Canadian line because "there are not enough proven reserves of gas on the North Slope 

16 
Id. at71,125. 

11 
Id. 

5 of 12 



to support both ... projects." 18 The Canadian Government through the State Department 
shared similar concems.19 TransCanada actually sought a condition on the export license
that its project have "first call on North Slope gas for delivery to the lower-48 states, if 
needed to meet contractual obligations and to preserve the project's economic 
viability(.] "20

Finally, TransCanada urged "that any final authorization issued be subject to 
suspension, modification, or revocation u�on a showing that continuation of the proposed
export is no longer in the public interest." 1 That is, TransCanada wanted YPC's export 
license to be subject to future reopening for additional public interest before export 
occurred. As will be seen, DOE rejected all of these arguments. 

B. Stare of Alaska and Exxon

The State of Alaska intervened on behalf of an export license because of the 
benefits to Alaska that an off-slope pipeline would bring. However, it had no preference 
for an LNG versus Canadian project asserting that the market would decide which (or 
how many) systems get built, and opposed the imposition of conditions on export that 
would favor one gas development project over another.22 

Exxon supported President Reagan's Findings for export and urged market­
responsive development of Alaskan natural gas. It asked that DOE not impose terms and 
conditions "that would, in effect, place a stamp of approval on only one project or 
approach to development of Alaskan resources and discourage other projects or 
approaches. "23

C. Staroil

Statoi1, the Norwegian national oil company, stated its LNG exports and those of 
0th.er over-seas suppliers would be able to meet any U.S. gas demand U1at might go 
unserved if North Slope gas was exported. 

IV. DO E's 1989 Decision Authorizing Export of North Slope Gas

Unfortunately since 1989 little has changed in the debate about whether DOE
should allow the export of North Slope gas. On t.J:ie bright side, risks associated with 
seeking an export license have been significantly reduced given DOE has already 
addressed many of the arguments a party opposing export can make. It is thus useful to 
review in detail DOE's rationale for issuing YPC an export license under Section 3 of 
NGA. 

18 Id. at 71,125. 
19 Id. at 71,126. 
io Id.
21 Id.
n Id.
23 Id. at 71,126-27.
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A. Use of Economic Studies

YPC and TransCanada both presented to DOE economic studies regarding when 
North Slope gas would become competitive in the lower-48. Quoting TransCanada, DOE 
held such studies were not useful in assessing the future of a particular project because 
the world was too complex and subject to change to forecast 12 or 20 years into the 
future.24 "In fact, the inherent imprecision of using economic studies to predict the 
perfonnance of a particular project is one reason that led to the shift from a government­
mandated regulatory approach to a market-oriented approach that leaves private 
commercial parties with the flexibility to determine the basics of thl.lir projects."25

DOE also rejected out of hand that the need for North Slope gas in domestic 
markets is evidenced by the many economic models predicting North Slope gas will be 
used to meet domestic demand. 

UnJike the real world where private parties take a hard look ut the actual 
costs of bringing competing suppHes to market, an economic model 
selects the 'competitive' supply on the basis of assumptions ... In the 
case of ANGTS, most economic models put the cart before the horse since 
they automatically assume North Slope gas will be used in lltl' domestic 
markei and then speculate wt1en producers, pipeline sponsors. and 
financial institutions will agree that the market justifies the commitment of 
billions of dollars to provide the means necessary to make this 'a priori' 
modeling assumption feasible in the real world.26 

However, although DOE did not find economic forecasts and studies useful in evaluating 
specific projects, DOE did find their information on supplies of various energy sources 
and anticipated demand helpful in evaluating domestic need as required under NGA 
Section. 

B. Domestic and Regional Need

As previously stated, in looking at future domestic need over the life of the 
license, the DOE first looks at whether national or regional demand will exceed domestic 
supplies over the term of the proposed export. lf so, DOE looks at whether excess 
demand can be met with alternative energy sources as efficiently as by the proposed 
export. Finally, if there are sufficient alternative energy sources, DOE analyzes whether 
for some other reason the public interest nonetheless requires the proposed exported gas 
to be used to meet excess domestic demand. 

1 . Regional Need 

24 
id. at 71,129-30. 

15 Jd. at 71,130. 
26 

id. at 71,129 n. 36. See also Order No. 350A , I F.E. at 71,270 (rea .ffirming that the inclusion of North 
Slope gas in various economic studies does not demonstrate a domestic need for it) 
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In YPC's case, DOE held regional need in Alaska was not a relevant issue for 
North Slope gas.27 Interestingly, this is exactly the opposite position DOE took in 
granting the most recent extension for the Kenai export license. For Cook Inlet gas, DOE 
only looked at regional and not domestic supply and demand dynamics.28 Given the
Cook Inlet basin is maturing and will not be able to fully supply South Central - much 
less the Alaskan Interior - for the term of a Valdez export license (e.g., 25 years from 
first exp011), both domestic and regional supply and demand wou.ld likely be a factor if 
DOE revisits whether exportation of North Slope gas is in the public interest. Those 
advocating export of North Slope gas would argue that an LNG project wou.ld help meet 
projected gas shortfalls from Cook Inlet and would provide gas to new Alaskan markets 
in a manner more rapid than a project through Canada which would, if accepted by DOE, 
help the case for export. 

2. Domestic Need - Lower-48 Supply and What Reserves DOE Will
Consider in ifs Analysis

In analyzing future projected domestic supply of natural gas, DOE rejected 
TransCanada's argument that on.ly proven reserves in the lower-48 coul.d be counted as 
available supply. Instead DOE decided it would take a broad view of sources of gas that 
would be viewed as available to meet projected domestic demand. Thus for instance, 
DOE included in reserves estimates both unconventional (tight sands, Devonian shale, 
coal seams, enhanced recovery, etc.) and conventional gas, and for conventional gas 
included allowances for reserves growth and additional exploration.29

DOE also rejected TransCanada's argument that North Slope gas was needed 
because its cost of delivery to American consumers on a per molecule basis (i.e., in-field 
and transportation costs) would be lower than the cost of delive�1 of many of the other
sources of gas included in DOE's estimate of national reserves.3 Rather DOE thought the

proper inquiry was whether "the costs of bringing some supplies ro market may be so 
significantly higher than the anticipated market price that their use would be precluded in
an efficient market. "31 So in looking at whether North Slope gas is needed domestically, 
the DOE will not compare the cost of delivery of North Slope gas vis-a-vis other gas 
supplies, but whether the non-North Slope supplies can be developed given anticipated 
market prices. 

27 Order No. 350, I F.E. at 71,129 n. 35.
18 DOE seemed to accept the applicants' assertions that there was no practical market for Cook Inlet gas in 
the U.S. because of the Jones Act, a lack of West Coast receiving terminals, and the prohibitive cost of 
reaching East Coast receiving terminals. Order No. 2500 at 14 ("The Applicants emphasize that 
the ... Jones Act, would present a substantial regulatory hurdle. The Applicants also emphasize that there 
are not existing U.S. west coast LNG receiving terminals and the cost of shipping Kenai LNG to U.S. east 
coast or gulf coast LNG Receiving terminals would vastly exceed the cost of tr:msponing the same LNG to 
Japan and/or another customer in the Pacific Rim due to the distances involved."). 
29 "Gas supply assumptions that focus solely on proved reserves and do not take into account the potential
for reserve additions and production experience would severely distort forecasts of domestic need." Order 
No. 350, I F.E. at 71, I 31.
30 

Id. at 71,269.

31 Id. 
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After reviewing various studies, DOE ultimately concluded that during the term 
of YPC's export proposal domestic need could be met by production from reservoirs in 
the lower-48 states without North Slope gas.32 An argument could be made that DOE 
might not reach the same conclusion today,33 although this is a technical decision that 
DOE would make only after it reviewed projected domestic supply and demand as it did 
in the Kenai and YPC decisions. 

3. Domestic Need -Alternative Supply

Even though DOE said in 1989 that North Slope reserves were not needed 
domestically, DOE nonetheless stated that it is not necessary for the purpose of a 
NGA§ 3 determination that DOE find all future U.S. natural gas demand will be met by 
production in the lower-48 states. DOE may also look to alternative supplies, particularly 
gas imports. This includes whether import of LNG from overseas (e.g., East Coast 
imports), when combined with North American supply, wiU be sufficient to meet 
domestic demand without North Slope gas.34 

4. Domestic Need- Public Interest of Domestic Use of North Slope
Gas Rather than Available Alternative Supply

After examining whether lower-48 and alternative supplies are sufficient to meet 
domestic demand, DOE's next considers whether there is a public interest in the North 
Slope gas proposed to be exported (rather than other energy supplies) being used to meet 
any anticipated demand in excess of domestic supply. Harmonjzing its NGA§ 3 analysis 
\:vith ANGTA Presidential finding requirements, DOE looked at whether the proposed 
project's ex'Port of North Slope gas would have an impact on matters of supply, price and 
quality of domestic gas. 

a. Quantity

A proposed export of North Slope gas will adversely affect the quantity available 
to American consumers only if it will cause available domestic supplies to be inadequate. 
Since DOE concluded at the time there were adequate lov,1er 48 and alternative supplies, 
DOE determined an export of about 2.0 billion cubic feet per day from Alaska would not 
adversely affect American consumers.35 Additionally, DOE said in the context of global 

32 
Id. at 71,130-32. 

33 For instance, in 2004 when ANGPA was passed, it was the "sense of Congress" that "gas delivered from 
Alaskan North Slope will not displace or reduce the commercial viability of Canadian natural gas produced 
from the Mackenzie Delta or production from the 48 contiguous States." 15 U.S.C. § 7201 (6) (2006). In 
support of that proposition, it was also the sense of Congress both that "natural gas production in the 48 
contiguous States and Canada will not be able to meet all domestic demand in the coming decades'' and 
"Federal and State officials should acknowledge that the smaller scope, fewer permitting requirements, and 
lower cost of the Mackenzie Delta project means it will most likely be completed before the Alaska Natural 
Gas Pipeline." 15 U.S.C. § 7201 (2) and (4) (2006). 
34 Order No. 350, I F.E. at 71,134-35. 
35 

Id. at 71,134. 
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energy interdependence it caJU1ot necessariJy be concluded that export of gas would 
diminish that available to American consumers. 

[W]ith respect to North Slope gas, it would be unduly simplistic to
conclude that exports will necessarily diminish the quantity of energy
available to American consumers. [n this case, the alternative to exporting
North Slope gas may be that it remains undeveloped, and therefore
available to no one; conversely, exporting such gas may make available on
the American market gas from foreign sources that would otherwise have
gone to the Pacific Rim.36 

Thus even if domestic and alternative supplies of gas were projected to be 
inadequate over the term of the license, export would still be authorized if it was 
demonstrated that export would not diminish gas available to American consumers. This 
might be because, for instance, the gas would remain undeveloped without export, export 
of Alaskan gas would free up other supplies that would be made available to U.S. 
markets, or an export project would open the North Slope basin to exploration that would 
in tum result in additional gas being available to go to U.S. markets (either via LNG or a 
line through Canada). 

b. Quality

In looking at the impact on the export of North Slope gas on lhc "quality" of 
energy available to American consumers, DOE focused on arguments made by 
TransCanada regarding the effects of export on the environment and U.S. energy security. 
DOE did not believe export of natural gas from the North Slope would lead to the use of 
less environmentally friendly energy sources (e.g., coal).37

DOE also rejected TransCanada's argument that export of North Slope gas would 
increase impons and thereby decrease energy security on the grounds that energy security 
must be viewed in global terms and the development of North Slo�e gas would contribute
to the overall performance of the North American energy market. 3 "DOE believes that
true energy security lies in encouragin& the most efficient operation of the North
American and global energy market."3 

c. Price

In performing the public interest analysis and looking at whether North Slope gas 
should not be exported, notwithstanding there are sufficient projected lower-48 or 
alternative supplies, DOE will consider whether American consumers wilJ pay more than 
they would if North Slope gas was not exported. 

'
6 

Id. at 71,134. 
37 Id. at 71,135.

38 Id. 

39 Id.
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In general, conditions in the domestic market will establish the price for 
whatever natural gas is used to meet domestic need, regardless of the 
source of that gas. Neither North Slope gas nor any other specific supply 
will be the tail that wags the market price of natural gas. The export of a 
particular gas supply, such as North Slope gas, would exert upward 
pressure on the market price only if there were not adequate alternative 
supplies of energy to meet domestic need at a market-responsive price. 
Even then, the export would exert upward pressure only if the costs of 
producing and delivering the exported gas to the domestic market would 
be less than the costs of the energy supplies actually used to meet the 
marginal demand.40

ln YPC's case, DOE felt export of North Slope gas would not have an impact on 
domestic prices, and found the presented economic studies "did not constitute the 
substantial evidence necessary to overcome the DOE's analysis of the fundamental 
market conditions, the section 3 presumption in favor of export approval, and the 
President's Finding."41

B. Other Public Interest Considerations

In addition to the NGA § 3 analysis relating to domestic need for North Slope gas, 
DOE considered a number of other public interest factors. 

I. Export's Impact on North Slope Exploration and Development

TransCanada indicated that the proposed export of North Slope gas might result in 
the non-production of some North Slope gas and questioned whether competition will 
spur exploration for and development of North Slope gas.42 DOE disagreed and stated an
export project would spur development of the 100 + trillion cubic feet of stranded proven 
and potential gas reserves. 

"'Id. 

Thirteen years have passed since the passage of ANGT A and no North 
Slope natural gas has been produced commercially. The introduction of 
competition will encourage a realistic assessment of the potential of North 
Slope natural gas and its early and more efficient development. It also 
will provide an incentive for discovering and developing additional 
reserves of natural gas on the North Slope.43

2. Alaskan Interests

41 
Id. at 71,136. 

42 Id. at 71,137. 
•; Id. 
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Export License - Over�i.ew of Federal Law 

• ANGTA requires Presidential finding before North Slope gas
can be exported

• NGA requires DOE to authorize all U.S. gas exports

• Export approval for Canada and Mexico automatic
• DOE has only addressed export for Kenai and YPC

• 1969 to present DOE authorized Kenai export

• 1990 DOE finalized authorization for YPC to export 14 MMT
("' 1. 9 bcf/d) for 25 years starting at first delivery

' . 

· Export License· - DOE's· Market Driven· Approach
• • 0 - • ' 

• NGA creates rebuttable presumption that license will issue

• DOE's stated goal

• let market forces define efficient energy markets

• minimize federal involvement

"Competition in world energy markets promotes the efficient 
development and consumption of energy resources, as well 
as lower prices, whereas economic distortions can arise 
from artificial barriers to the free flow of energy resources. 
Accordingly, the DOE believes that the public interest in 
free trade generally supports approval of proposed 
exports." (DOE Order 350). 

3 



Export License - Domestic Need 

DOE uses a three pronged public interest analysis to 

determine if the presumption to allow export has been 

overcome: 

1. Will national or regional demand exceed available domestic
supply?

2. If insufficient domestic supply, are alternative supplies available
to meet demand?

3. If there is sufficient domestic or alternative supply, does some
other public interest overcome presumption of export?

a. Environment

b. Alaskan interests

c. Energy security

d. International effects

e. Impact on North Slope development

f. Lower-48 natural gas prices

Source DOE Order No. 350 (YPC); DOE Order No. 2500 (2008 Kenai). 

Export License - Domestic Need 

1. Will domestic demand exceed available domestic
supply?

11 U.S. supply and demand over term of license estimated
• DOE takes a broad view of available U.S. reserves,

including allowance for

• reserves growth

• new discoveries

• non-conventional gas resources
• E.g., Tight sands, shale, coal seams and enhanced recovery

• In 1989 DOE said domestic supply sufficient to meet
anticipated U.S. need

• Today, domestic reserve additions from shale gas have
potential to fulfill domestic need

s 
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Export License - Alternative Supply 

2. Are alternative supplies available to meet demand if
DOE projects insufficient domestic supply?

• DOE looks at availability of gas for import including LNG
from overseas

• "unduly simplistic to conclude that [ANS] exports will
necessarily diminish the quantity of energy available to U.S.
consumers"
• Alternative may be ANS gas is stranded
• Export will open ANS to exploration and development
• ANS LNG to Asia may free up other LNG to go to U.S.

• DOE recognizes gas markets are global

• Today, increased global LNG production and U.S. receiving
capacity means alternative supplies are available

Export License - Public Interest Factors 

3. If there is sufficient supply, does some other public
interest overcome presumption of export?

Energy Security 
• "DOE believes that the true energy security lies in

encouraging the most efficient operation of the North
American and global energy markets."

• Also since 2005 President has broad authority to stop
export of all gas

International Effects 
• Competition promotes efficiency and lower prices
• Impact on Asian balance of payments and trade

imbalances significant

7 
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Export License - Public Interest Factors 

U.S. Prices 
• DOE wants to insure exporting ANS gas will not drive up

lower-48 natural gas prices

• DOE does not consider

• Various projections anticipating ANS gas will go to U.S.

• Economic studies of Canadian vs. LNG project

• Rather DOE asks whether available non-ANS gas can be
delivered given anticipated prices?

• Answer in 1990 and now is yes!

• By 2030 about half of U.S. demand will be met with non­
conventional gas (EIA Annual Energy Outlook 2008)

• Non-conventional gas, as marginal supplier, will set price

• ANS gas to the U.S. will not change the cost of meeting
marginal demand or thus price to U.S. consumer

Export License - Public IntereJt Facto� (Pfice) 

Impact on North Slope development 
• DOE unsympathetic to argument that proven ANS reserves

needed for Canadian pipeline

• Canadian project does not have right to ANS reserves

• The market will decide

• DOE noted 13 years had passed since ANGTA and the ANS
gas remained undeveloped

• DOE said export will encourage

" Assessment of ANS potential

• Earlier development of ANS proven reserves

• Discovery and development of additional ANS reserves

9 
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· Export License - Looking Forward

• AGPA strongly believes

• YPC license will be honored, and

• Regardless a new license would issue

• YPC license update

• DOE stated YPC could not pass project costs on to U.S.
consumers

• Filing with DOE all contracts for acquisition,
transportation, and sale of gas precondition to export

• New license

• Presidential finding

• DOE will undertake same export analysis it did for YPC

• Circumstances have not materially changed

2. LNG Project Economics

II 
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LNG Project Analyses Presented to Legislature 

• Economics of an LNG project vs. Pipeline to Canada

• Port Authority: LNG more attractive than pipeline to Canada

• Administration: LNG less attractive than pipeline to Canada

• EconOne: LNG either more or less attractive, depending on
assumptions

• Assumptions used are key:

• capital cost of project components
• difference in prices in Asian LNG market and Alberta gas

market

q different assumptions result in different netback prices 

Port Authority Project 

OVERALL FLOW SCHEME (Gas Compos1t1ons Year 2007 Winter Cond1t1ons) 

legend 

A. lean Gas Case 

e. Rich Gas Case 

Notes 

A; 2,7,2 
B: 2,739 

21
°
F 

2,.220 pslg 

Pipeline 

(Compressor Stations) 

PB to DJ: 41-lnch 

OJ to AB: ,2.1nch 

A: 2,700 
B: 2,700 

15.5'F 

1,300 pslg 

/1:A flow ra1e.• .-e 1n "IMSCFO, Base Case LNG Plant Availability Assumption 95� 

PB Prudhoe Bay- OJ. Delta Juncilon. "8· Andenon Bey 

The drllerenc,e t>er..een Ille inlet and outlet sueams Is fuel c:onsumpbOn 

A: 36 (25 MBPO) 

B: 139 (92 MBPO) 

LNG Plant 

(TIINe Traina) 

A: 2,'61 
B: 2,345 

LPG 

LNG 

Tank& 
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Capital Cost Assumption Comparison 

Pipeline from Prudhoe 
Bay to Valdez 

LNG Facilities 

• 2. 7 Bcfd LNG Project

Port Authority 

$13.2 billion 

$8 billion 

-

Administration 
(PSO) 

$11.4 billion 

$14 billion 

• Cost estimate includes EPC costs, owner's costs during construction, and

development costs

• escalation after 2007, property taxes during construction, and AFUDC are

excluded

c) Administration uses substantially higher capital costs for the LNG Facilities

LNG Plant Capital Cost Estimates 

Bechtel's "bottom-up" EPC cost estimate for LNG Plant: 
• 2007 EPC cost estimate
• Extensive technical work
• Site-specific and project-specific conditions account,ed for
• Proven, well-established plant design
• Fewer cost uncertainty factors than the pipeline

Administration's "top-down" LNG plant capital cost: 
• Not developed from detailed project-specific technical work
• Derived by "data mining" of database of other LNG projects
• Generic cost-per-ton estimate applied to Anderson Bay

15 

Note: Administration's methodology as described In Chapter 4, Section E.3 of the Written Andlngs 
and Determination by the Commissioners of Natural Resources and Revenue for Issuance of License 
under AGIA 
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LNG Plants Are Not the Same I 

• LNG projects are not the same: project location, project
scope, feed gas composition and other project-specific
factors make valid project comparisons difficult

• Variations in LNG plant scope and configuration:

• many LNG projects include cost of gas treatment
• liquid slug removal

• condensate stabilization

• acid gas removal

• water removal

• mercury removal

• for the Alaska LNG project, gas treatment occurs at the
GCP on the North Slope

LNG Plants Are Nof'flle Same ( 2) 

• Feed gas pressure

• high pressure feed gas from the pipeline to Valdez

• significant reduction in the cost of compression at the
Valdez LNG PIJnt

• Ambient temperatures at project site

• most LNG projects in warm climate

• Valdez plant benefits from cold climate

• Site preparation, marine terminal facilities, etc: highly
location-specific

• Bechtel estimate based on Anderson Bay site

• Different EPC market conditions for different projects

17 
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"Bottom-Up" Approach is Preferable 
,. 

• Limitations of "database mining" approach should be
recognized

• inherent difficulty in comparing projects of different
scope, in different locations and subject to different
conditions

• Mixing the "top-down" approach for LNG Plant with a
"bottom-up" approach for the pipeline:

• introduces an inconsistency in methodologies

• validity of economic comparison between the two
projects is compromised

Asian LNG and North American Gas Prices 

• Asian LNG Prices:

• bilateral, long-term sales and purchase agreements

• price formulas with oil price indexation provisions

• pricing provisions reflect market supply and demand
dynamics at time of contract execution

• at each point in time, multiple active supply contracts,
negotiated at different times, with varying pricing
provisions

• North American gas prices

• price discovery is driven by a gas spot market at
regional trading hubs (e.g., Henry Hub, AECO, etc.)

19 
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Evolution of Asian LNG Prices 
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• Recent LNG sales contracts in the Asian LNG market have been executed
on terms highly favorable to sellers

• Kogas contract from late 2006: LNG price formula reportedly above parity
with oil

Price Assumption for Alaska LNG (E. Asia DES) 

• Gas Strategies' report to the Administration projects the following
price scenarios for Alaska LNG (LNG Price in $/mmBtu, Oil Price in
$/bbl)*
• Base Case: LNG Price = 0.1485 * Oil Price + 0.90
• High Case: LNG Price = 0.162 * Oil Price + 1.00
• Low Case: LNG Price = 0.9 * Henry Hub - 0.50

21 

• The Port Authority assumptions:

• current highly seller-favorable market expected to swing back towards
relatively more buyer friendly terms

• Gas Strategies' Base Case forecast appears reasonable and has been
incorporated in Port Authority analysis

• High Case generates very favorable results for the Alaska LNG Project

• Note: For simplicity, this presentation uses the term "Oil Price• Interchangeably with JCC, Brent
and WT! prices. In a detailed analysis, the price vanations between different crude prices snould
be taken lnto consideration.

22 
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North American Prices: WTI and Henry Hub 

WTI and Henry Hub Historical Prices (monthly averages) 
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· Significance of Assumed Oil/Henry Hub Price Ratio

• Higher crude oil to Henry Hub price ratio means:

• differential between Asian LNG prices and North
American gas prices is higher

• netback prices from LNG Project are relatively more
attractive

• Recently observed price ratios are significantly higher than
historical values

• What is the appropriate assumption for assumed crude oil
to Henry Hub price ratio for the future?
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DOE EIA Forecast Price Ratios (AEO 2008) 
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Administration's Forecast (Wood Mackenz.ie) 
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Source: Commissioners' Findings, Appendix N: Wood Mackenzie Gas and Power Long Term 
Outlook Briefing Paper 

Price Ratio Forecast Comparison 

• Crude oil to Henry Hub price ratios:
• historical average 1998-2008: 8.1

• DOE EIA Annual Energy Outlook 2008 (average 2008-2030):

• Reference Case: 10.2

• High Growth Case: 10.1

• Low Growth Case: 10.S

• High Price Case: 13.4

• Low Price Case: 8.5

• NYMEX futures market recent prices (average 2008-2016): 12.S

• Wood Mackenzie (Administration's analysis)*

• above 10 until 2011

• decreases to around 8-to-9 from 2012

• Source: Commissioners' Findings, Appendix N: Wood Mackenzie Gas and Power Long Term
Outlook Briefing Paper
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' Netback Comparison: Capital Cost Assumptions 

I 2007 billions I Source of Assumption 

Development Phase costs: 

LNG Project 

Pipeline to Canada Project 

Execution Phase Capital costs; 

GCP for 2.7 Bcfd LNG Project 

GCP for 4.5 Bdd Pipeline Project 

GCP for 3.5 Bdd Pipeline Project 

2. 7 Bdd Pipeline Prudhoe Bay-Valdez 

4.5 Bdd Pipeline Prudhoe Bay-Border 

4.5 Bcfd Pipeline Yukon-Alberta 

3.5 Bcfd Pipeline Prudhoe Bay-Border 

3.5 Bdd Pipeline Yukon-Alberta 

LNG Facilities 

0.65 

0.69 

4.9 

8.2 

6.4 

11.1 

10.5 

12.4 

9.7 

11.4 

7.8 

. 

Netback Comparison: Other Assumptions 

D:E for Tariff (Pre-Completion) 

D:E for Tariff (Pre-Completion) 

Return on Equity 

Cost of Guaranteed Debt 

Cost of Non-Guaranteed Debt 

LNG Plant Availability Factor 

LNG Sales Price (DES E. Asia) 

LNG Shipping Costs (Incl. fuel and boll-off) 

Pipeline Gas HHV 

Capex Escalation 

Opex Escalation 

Notes: 1 Nominal dollars in 2019

I Assumption I 
70:30 

75:25 

14% 

5.50% 

7.00% 

95% 

0.1485*JCC+0.90 

-$1.10/mmBtu 1 

1133 Btu/scf 

4% p.a. 

3% p.a. 

Administration 

Administration 

Administration 

Administration 

Administration 

Administration 

Administration 

Administration 

Administration 

Administration 

Bechtel/Port Authority 

Source of 
Assumption 

Admln/TCPL 

Admln/TCPL 

Admln/TCPL/EconOne 

EconOne 

EconOne 

Bechtel 

Administration 

MOL/ PA 

Administration 

Administration 

Administration 
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I 

Netback Prices: EIA Price For�casts \

• 011 and HH prices from DOE EIA's 2008 Annual Energy Outlook
• 3 price scenarios shown: Reference Case, High Price and Low Price Cases

14.00 

12.00 

10.00 

8.00 

.E 
6.00 

C 
C 

4.00 

2.00 

0.00 

Average Real Netb&.ck Price at GCP Inlet 

EIAAEO 2008 

Reference Case 

11.43 

EIAAEO 2008 
High Price Case 

EIAAEO 2008 

Low Price Case 

a 2.7 Bcfd LNG • 4.5 Bcfd Pipeline • 3.5 Bcfd Pipeline

Netback Prices: $60/bbl Oil Price Cases 

• Flat $60/bbl oil price (constant 2008 USO)
• 3 scenarios for oil/HH price ratio: 10:1, 9:1 and 8:1

6.00 

5.00 

:, 4.00 

.E 3.00
.,. 

C 
C 2.00 

1.00 

0.00 

Average Real Netback Price at GCP Inlet 

11'.>:1 011 to HH Price 9:1 011 to HH Price 8:1 011 to HH Price 

Ratio Ratio Ratio 

a 2.7 Bcfd LNG a 4.5 Bcfd Pipeline • 3.5 Bcfd Pipeline
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Netback Prices: $80/bbl Oil Price Cases 

• Flat $BO/bbl oil price (constant 2008 USD)
• 3 scenarios for oil/HH price ratio: 10:1, 9:1 and 8:1 

8.00 

7.00 

6.00 

::s 
5.00 

E 

.E 
tit 

4.00 

co 
0 
0 

2.00 
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0.00 

Average Real Netback Price at GCP Inlet 

10:1 Oil to HH Price 9:1 011 to HH Price 8:1 Oil to HH Price 

Ratio Ratio Ratio 

• 2.7 Bcfd LNG • 4.5 Bcfd Pipeline • 3.5 Bcfd Pipeline

Netback Prices: $100/bbl. Oil Price Cases 

• Flat $100/bbl oil price (constant 2008 USD)
• 3 scenarios for oil/HH price ratio: 10:1, 9:1 and 8:1

12.00 

10.00 

::s 8.00 

E 

.E 6.00 
tit 

co 

4.00 0 

2.00 

0.00 

Average Real Netback Price at GCP Inlet 

10:1 OIi to HH Price 9:1 011 to HH Price 8:1 Oil to HH Price 

Ratio Ratio Ratio 

a 2. 7 Bcfd LNG a 4.5 Bcfd Pipeline a 3.5 Bcfd Pipeline 
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Netback Prices: LNG Capex Sensitivity 

• Oil and HH prices from EIA 2008 Annual Energy Outlook - Reference Case

• 3 LNG Plant capital cost scenarios: Base Case, 40% Increase and 80% Increase

8.00 

7.00 

6.00 

:, 
5.00 

E 
E 4.00 

co 
0 
0 

3.00 

2.00 

1.00 

0.00 

Average Real Netback Price at GCP Inlet 

5.31 

LNG Capex 
Base Case 

LNG Capex 
Base Case + 40% 

LNG Capex 
Base Case + so•;. 

• 2.7 Bcfd LNG • 4.5 Bcfd Pipeline • 3.5 Bcfd Pipehnc

Netback Prices: Debt Guarantee Sensitivity 

• Oil and HH prices from EIA 2008 Annual Energy Outlook - Reference Case
• Pipeline to Canada debt cases: 100%, 50% and 0% Federal guarantee

Average Real Netback Price at GCP Inlet 

8.00 

7.00 

6.00 
5.31 5.31 5.31 

:, 
5.00 

4.00 
tit 

co 3.00 0 
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100% Pipeline Debt 50% Pipeline Debt 0% Pipeline Debt 
Guaranteed Guaranteed Guaranteed 

• 2. 7 Bcfd LNG • 4.5 Bcfd Pipeline 113.5 Bcfd Pipeline 
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Netback Comparison Conclusions 

• LNG generates higher netback prices than a Canadian
pipeline under a wide range of oil and gas price
assumptions

• Gas Strategies High Case LNG price scenario, not used in this
analysis, results in greater netback price advantage

• High netback prices for LNG are preserved under substantial
LNG plant cost increases

• Under comparable assumptions, Port Authority and
EconOne analyses arrive at similar results

Netback Comparison Conclusions (cont'd) 

• LNG Project achieves higher per-unit netback prices but
lower absolute cash flow NPV, due to smaller gas volume

• Port Authority views lower volume requirements as an
advantage that enhances likelihood of success

• LNG and pipeline to Canada should proceed - there are
sufficient ANS gas resources for both

• The first 2. 7 Bcf/d volumes could be monetized at
highest value via LNG, with subsequent expansions
allowing for full ANS gas monetization

• Stand-alone analysis of 2. 7 LNG vs. 4.5 Pipeline ignores
expansion potential

37 

38 



Financial Projections Disclc?imer 

The purpose of this presentation ls to provide background Information and assist the recipients hereof In 
obtaining a general understanding of the Alaska Gasllne Port Authority's ("AGPA") project. This 
document is not intended to form a sole basis of any Investment decision or other decision to participate 
In the AGPA project and should not be considered as a recommendation or invitation by AGPA to make 
such decision. Each recipient hereof must make (and will be deemed to have made) Its own 
independent assessment and appraisal of AGPA and its project after making such investigation, as it 
deems necessary in order to determine its interest and independently (and at Its own cost) to have 
formed its own opinions and views. 

Although the Information contained herein appears reasonable to AGPA on the basis of its present 
knowledge, neither AGPA nor any of its officers, directors, employees, or advisors accept liability or 
responsibility for the adequacy, accuracy or completeness of, nor make any representation or warranty, 
express or implied, with respect to the information contained in this document or on which this 
document Is based or any other Information or representations supplied or made In connection with this 
document. In addition, no representation, express or implied, is made that such Information remains 
unchanged after receipt of this document. 

This presentation includes certain estimates and projections of the anticipated future performance of 
the AGPA project. Such estimates and projections reflect various assumptions made by AGPA and Its 
advisors, concerning anticipated results, which assumptions may or may not prove to be correct. The 
actual outcome may be affected by changes in economic and other circumstances that cannot be 
foreseen or have not been anticipated. The reliance that can be placed upon the projections and 
forecasts Is a matter of commercial judgment. No representation ts made by the AGPA or its advisors 
as to the accuracy of such estimates or projections or as to the reasonableness of any assumptions 
used. The financial projections contained herein have been prepared and set out for Illustrative 
purposes only and should not be taken as a commitment as to future performance. 
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907 373 4724 P. 01

JUL 2 � 2111 

Senator Charles Hu18ins, Chairman 
Senate Natural Resources Committee 
State Capitol 
Juneau, Alaska 99801 

Dear Senator Hugins: 

3819 Locamo Drive 
Anchorage, AK 99508-502 l 
IS July 2008 

I often have found consultants to be "hired guns" who tend to report whatever the 

client wants to hCIII', and f doubt that many have visited the North Slope. The fint 20 

oonsultanttt' written reports to the companies for the TAPS (before being rcorgenlnd 

under the name Alyeska) rii,eline wen, found to be internally in(.onsistent and 

inconsistent with one anc,ther. That caused the 4-yNll' del11y in the Oepartmenl of the 

Interior's (001) grantin; the: (".onstTuction i,ermit, during which time passage �f the 

NF.PA g"ve the envimnmental groups and the Natives leverage and the right to sue. 

The TAPS original estimate of $900 million for constnJction of the hot-oil 

pipeline was made by company lease lawyers; one million per mile for the 800-mile 

pipeline, $100 million for the Valdez tenninal (later found to be located on rotten rock), 

and zero for the 00nditioning plant at Prudhoe. 760 miles of the pipeline were to be 

buried. A more realistic original figure ( 1969 dollars) would have been on the order of 

about $5 billion, but the: all-union craft requirement, required pipeline engineering, S

years of inflation. and 427 miles (Alyeska, in retrospect, would have preferred 460 milffl) 

of the pipeline above 8found incn,asc,d the Alyeska com to about $9 billion. The 200-

foot right-of-way (increased from the usual SO feet) was pnt.ed to Alyeska, and I doubt 

that they would look very kindly to heavy equipment digging around close to the hot-oil 

pipeline for safety and environmental reasons. There also is no F'ElS for the 360-milc: 

area between Big Delta and the Canadian border, or for the 965-milo-long Canadian 

section. 

Th� DOI, which wrote the stipulations for conitruction nf ond the monitoring of 

th; Alyc11ka pipclim;, pos� plo&ists and engineer.t who had walked and studied 

virtwilly every milt of the pipcli� route during the quarter oentury prior to the 

construction of the pipeline. That pve the 001 a le�-up in writing the oonstniction 
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stipulations and monitoring requirements. 1be State did nol adopt lhac requirements for 
the 1atherinJ lines which arc on State property. where the 206,000--sallnn Rftill, and the 

other recent problems requiriftl rq,lacement, have occ,uned. There the approach haft 
been more the tradition.I one of clean up/repair/replace and cast blame. 

.Enclosure 

": Senator Johnny Ellis 
Representative Bena Gardner 
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