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Conclusions

(cont’d)
v.,' >

> However, larger volumes for pipeline deliveries produce higher
overall values (NPV) for resource owners under more likely price

scenarios

> 3.5 bcf/d pipeline > 2.7 bcf/d LNG by $11 Bn to $16Bn
> 4.5 bcf/d pipeline > 2.7 bcf/d LNG by $25Bn to $30Bn

> LNG project would produce somewhat higher NPVs if in the
long run:

> OQil prices stay high
> Gas/Oil price ratio In Asia stays strong
> Gas/Oil price ratio in U.S. remains weak

= LNG can be exported and project advances at some time
earlier than the pipeline



Conclusions

> Gaining Federal permission to export LNG to Asia will likely
be very difficult

> D.O.E. permission
> Potential Federal legislation
> Export via Y-line will face similar challenges

> Federal acceptance of exporting may be more favorable if majority
of gas is already flowing to U.S. markets

> But don’t count on it

> Oil experience along those lines was not particularly
favorable



Conclusions
(cont'd)

> Impact of potential delays

> Delay in pipeline relative to LNG does not change results
under more likely price scenarios

> Does the State have to choose between the two projects?

> Market-based outcome is more favorable

> Shippers can nominate to LNG project if they see it is
more economic

> Potential buyers of LNG can go “upstream” and negotiate
to buy gas

> Economics of LNG relative to pipeline not compelling
enough to suggest that the State needs to “intervene”

to make LNG happen at expense of pipeline
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Natural Gaa Conpary

Who We Are - ENSTAR Facts

Established 1961

Number of Meters - 128,000+

Number of Alaskans Served* - 345,600

Miles of Distribution Mains and Transmission
Mains - 3,100

Direct Impact on Alaska’s Economy - $306 mil
Number of ENSTAR Employees - 174

Rank among Alaskan energy Utilities - 1

New Customers in 2007 - 2,376
* 128000 Meters x 27 Alaskan Consumers per Meter
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ENSTAR
(Alaska Pipeline Company)

H Engineering/Construction
H 47 Years of Experience Iin Alaska

H Constructed and Operates 450 miles of Transmission
Mains and 2700 miles of Distribution Mains

v Represents ;s % of all gas transmission pipelines in Alaska
v Represents ... % of distribution mains in South-Central Alaska

fl Expertise
o Compression Plant Engineering & Construction
+ Pipeline Engineering
o Environmental/Permitting
» Construction Management

A IO ur G oesInto OurCustom ers
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South Central Gas Distribution
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Natural Gas Com pany

ENSTAR In-State Pipeline
Phase One

EN STAft

Natural Gas Conpary
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Historic & Projected Natural Gas Production
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Source: Division of Oil & Gas Report 2006
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Ninilchik/ Deep Creek
Kenai/ Cannery Loop

Swanson
River
North Cook Inlet
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Natural Gas Company

Gas Supply - April 2008 Outlook

O Beluga ® Marathon APL-4 Unocal
® Unocal Conditional Option O ConocoPhillips Marathon APL-6
® Undesignated ® ENSTAR storage
fe o.. h
| |
N
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Foothills

A llOur

Unit Area Map
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ENSTAR Line
Natural Gas for South Central Alaska

ENSTAR Line

iBrwwhni
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Pipeline Route & Cost

r Cook Inlet to Fairbanks
o Approximately :.. Miles Cost s++0 million
o Parks Highway Route

H Fairbanks to the Foothills
o Approximately -+ o miles Cost §. - Billion
+ Dalton Highway Route

Total Project Cost - $3.3 Billion for 20” Diam eter

Project Timeline - 5-6 Years
.-s Years of Permitting, Design & Procurement
. Years of Pipeline Construction

AH O ur G oesInto OurCustom ers
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Foothills Natural Gas Milestones

2007 | 2008 2009 2010 2011
Gubik 1st drilling season
ENSTAR Pipeline - Pliase 1
Gubik 2nd drilling season
Producer update
ENSTAR Go or No-Go Decision
Gubik 3rd drilling season
EWSTAR_Pigeline - Phase 2

Construction
FIRST GAS

) AH O ur G oeslInto OurCustom ers
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Advantaaes of the ENSTAR Line

Timing (First gas 2o+ )

Alaska controls its' own destiny

Long-term supply solution for the Railbelt communities

Not mutually exclusive with pipeline to Lower .

Compliments AGIA and the DENALI project

Could revive Agrium plant

Could extend life of Kenai LNG plant

Creates opportunities for natural gas-based industrial growth in South

Central Alaska
In-state markets qualify for lower tax burdens under Alaska's ACES

Achieves reasonable end user pricing for Alaskans
Ensures sufficient wellnead prices for exploration & development

m A llOur G oeslInto OurCustom ers
Natural Gai Company



Cost to Consumer

Switching to Alternative Fuels in South Central Alaska

$1,400,000,000
$1,200,000,000
$1,000,000,000
$800,000,000
$600,000,000
$400,000,000
$200,000,000

$0

M

Natural Gas Compa-

(200e COSES)

m Natural Gas $8.57/nimBtu
m Fuel Oil $24.91/mmBtu
mPropane $38.24/mmBtu

Propane
Fuel Oil $38.24/mmBtu
Natural Gas $24.91 /mmBtu
$8.57/mmBtu
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Accessible In-State Market

H ENSTAR
H South-Central Electric Companies

e Chugach, MLP, MEA, HEA

Fairbanks Natural Gas

Military Bases
o Elmendorf AFB & Fort Richardson
o Eielson AFB & Fort Wainwright

H Golden Valley Electric
§ Tesoro Refinery

H Flint Hills Refinery

H Agrium

H LNG Export

ENSTAg

Natural Gat Conpary

o —
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ENSTAR Pipeline Study
Throughput and Load Estimates

Load Profile MMcfd 2014 2015 2016 2017 2018 2019
ENSTAR 33.71C 95.110t~ 96.54C  97.990; _ 99.460  100.950
South-Central Electric Companies 57.000 47.200 49.200 51.200 52.200  53.200
Fairbanks NG 6.000 10.000 18.000  20.000  21.000  22.000
Military Bases and Additional
Commercial 13.000 13.000 14.000 14.000  14.000  14.000
Golden Valley Electric 8.770 8.770 8.770 8.770 17.530 17.530
Tescro Refinery 11.000 11.000 11.000 11.000  11.000  11.000
Flint Hills Refinery 13.700 13.700 13.700 13.700  13.700  13.700
Agrium, Inc. 131.510  131.510 131.510 131.510 131.510 131.510
LNG Export 134.250  134.250 134.250 134.250 134.250 134.250
Total 468.930 464.530 476.960 482.410 494.640 498.140
15
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Assumptions

R Project based on utility grade gas
R 20” diameter high grade steel pipeline

H Operating pressure -2500 psi
R Operating pressure & design allow for additional
hydrocarbon spiking

M SSS AH O ur G oeslInto Our Custom ers
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Current ENSTAR Pipeline Status

H Contracted engineering, environmental, and construction companies to
assist with theproject

H Update meetings scheduled with Anadarko in Alaska July .t
R Aerial Photography

Southern Route (FBX to Big Lake)
* Approximately 70% of data has been acquired
« Data processing is just beginning - complete by Aug 31, 2008

Northern Route (North Slope io P irbanks)
* All data has been acquired
 Processing will be complete in approximately 30-days

H LIDARData

e Approximately 90% of da a has been acquired
* Processing complete by July 11, 2008

| Field Work

» Work is underway - numerous trips for route reconnaissance, river crossing
investigations, pinch point investigations, geotechnical studies, seismic studies,
constructability, etc, will occur between now and October 2008.

ENSJAR

Natural Gaa Conparny
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Current ENSTAR Pipeline Status

R Agency and Stakeholder Communications

e Initial communications have occurred with the following agencies or
organizations: BLM/JPO, (three regions), ADOT (both Northern and Southern
Regions), COE, DNR, National Park Service, NGO'’s (including National
Parks Conservation Association, Alaska Center for the Environment,
Trustees for Alaska, and Defenders of Wildlife), CIRI, Doyon, Alyeska
Pipeline Service Company, and Conoco Philips.

e« Communications are planned with Fairbanks Northstar Borough, Denali
Borough, Mat-Su Borough, Fish and Wildlife, University of Alaska, EPA,
USGS, Mental Health Trust, AHTNA, and others.

H Data Gathering

e Research data is being gathered and stored to a project library. To be used
as reference material for the project. Data includes geotechnical, seismic,
environmental, regulatory, engineering, and construction design information.

R Document Management System

e DMS developed to store data (GIS, environmental, regulatory) relevant to the
project. Data is stored and is available for all entities that are involved with

the project.

A IO ur G oesInto OurCustom ers
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Development Plan Priorities

H Continue regulatory permit acquisition
H Prepare economic & financial models
H Address environmental work

H Public outreach & public involvement

Alaska Support Alliance, Fairbanks Economic Development Corporation,
Rotary Clubs, South Central Chambers, ASRC, CIRI, Doyon, KTUU, KTVA,

Anchorage Daily News, Fairbanks Daily News Miner, Peninsula Clarion,

Talk Radio Programs, Platts Gas Daily

Continued updates planned

H State ROW application preparation

ENSTAR

Natural Ga* Comrparny
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Questions and Comments
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Disclaimer

This report did not involve the collection or generation of any new or original data. All conclusions and
judgments presented in this report are based on information obtained at the time of the assessment. This
report is intended to be used in its entiretfv. Taking or using in any way excerpts from this report are
not permitted because, when taken out of context, such excerpts run the risk ofbeing misinterpreted and
are not representative of its findings; therefore, any party doing so does so at its own risk.

In preparing this report, SAIC has relied on verbal and written information provided by secondary
sources and interviews, including information provided by customer. Because the assessment consisted
ofevaluating a limited supply of information, SAIC may not have identified all potential items of
concern and/or discrepancies and, therefore, SAIC warrants only that project activities under this
contract have been performed within the parameters and scope communicated by ANGDA and reflected
in the contract. SAIC has made no independent investigations concerning the accuracy or completeness
of the information relied upon.
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Alaska Natural Gas Needs and Market Assessment:
2008 Update of Industrial Sector

1.0 Purpose

The objective of this report is to provide an updated assessment of the potential value of gas-
intensive industries in South Central Alaska if a pipeline is constructed that provides Alaska
North Slope (ANS) gas to this region. The original study, Alaska Natural Gas Needs and Market
Assessment, was conducted for the US Department of Energy, National Energy Technology
Laboratory, and released in April 2006. The 2006 Study addressed gas supply and demand from
all sectors in Central and South Central Alaska, including residential, commercial, power, and
industrial needs. Industrial demand included both gas-intensive industries (i.e., LNG, fertilizer,
petrochemical, GTL, and LPG), and other industries for which demand is primarily for power.
An investment model was applied to assess potential gas-intensive industries, which are
particularly sensitive to their feedstock (i.e., gas) prices. Since 2006, oil, natural gas, and
product prices have risen considerably, both domestically and internationally, requiring an
update to the financial modeling previously performed for gas-intensive industries.

2.0 Key Findings

The resuns of this study suggest the following key findings:

= The recent rise in natural gas and product prices has improved feasibility of the assessed
natural gas-intensive industries in South Central Alaska.

= Under base case price assumptions, petrochemicals and liquid petroleum gas (LPG) are
potential sources of large increments of natural gas liquids (NGL) demand. They could
provide an additional 127,000 barrels per day (bbl/d) of NGL consumption, 201 million

cubic feet per day (MMcf/d) of gas equivalent.

= Both the current liquefied natural gas (LNG) export facility in Nikiski and a greenfield
gas-to-liquids (GTL) plant may require sales contracts in premium markets for economic
feasibility under the low price scenario. Natural gas demand from these industries is
estimated at 375 MMcf/d and 464 MMcf/d for LNG and GTL, respectively.

= The investment climates for all assessed industries will remain highly uncertain given
ongoing volatility in energy and product prices.

= The greatest uncertainty is associated with GTL due to the combination of evolving
market, costs, and technology.

Alaska Natural Gas Needs and Market Assessivent: 2008 Uodate of the Industrial Sector
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3.0 Scope and Assumptions

31 Gas Pipeline Operation

Natural gas and natural gas liquids (NGL) demand by industry is assessed based on the
assumption of a dense-phase wet gas line that delivers ANS natural gas and NGL to South
Central Alaska through a spur pipeline that branches off from the proposed Alaska Natural Gas
Pipeline (ANGP) that would transport natural gas from the ANS to Canada and the Lower 48
States. The gas-intensive industries assessed in this report are assumed to be located in South
Central Alaska due to expected lower operating and capital costs and proximity to export
terminals and major trade routes.1As determined in the 2006 Study, an NGL-rich stream will
generate the greatest level of industrial demand in Alaska.

The route of the pipeline to South Central Alaska is not determined in this update. However, for
the purpose of modeling the pipeline tariff, it is assumed that the Alaska Natural Gas Pipeline
(ANGP) from ANS to the Lower 48 States is constructed with the spur line branching off in
Central Alaska (e.g., Delta Junction, or Fairbanks). As in the 2006 Study’s largest wet gas
pipeline scenario, pipeline capacity from the ANS to Central Alaska is at least 4.5 Bcfd, and the
spur line capacity is approximately 1 Bcfzd, with operations commencing in 2015.

Also as in the 2006 Study, the wet gas spur line is assumed to be enriched with NGL extracted at
a separator plant in Central Alaska. Surplus dry gas frc nthe separator (i.e., in excess of South
Central needs) is then re-injected into the ANGP for deliveiy to the Lower 48 States. The
extracted NGL are assumed to be transported through a spur line to meet demand from two, new
South Central industries: petrochemicals and LPG. The amount of enrichment in the spur line is
adjusted based on the main line gas composition to meet the industrial demand for ethane (i.e.,
the petrochemical industry). In contrast, the LPG industry demand is adjusted based on the
average gas composition in the ANGP from the ANS, and the resulting amount of propane and
butane in the enriched mixture removed by the Central Alaska separator. Assumed gas
composition at the separator inlet and outlet is described in Appendix A.

32 Industrial Demand

The potential industries represented in this update are the same as those in the original study’s
largest wet gas spur line scenario, which calculates petrochemical and GTL demand based on
sizing and siting “World Class” facilities. In this study, the GTL complex was sized to a 50,000
bpd capacity, which demand 464 MMcfd. LNG industrial demand is based on retrofit of the
current, nearly 40-year old plant in Nikiski and expansion to 3.0 MMTPA, demanding 375
MMcfd. Fertilizer industry demand is based on renovation of the 40-ycar old Agrium-owned
facility in Kenai, and would demand 145 MMscfd. The Agrium facility is currently mothballed
due to dwindling supply from the Cook Inlet and associated high feedstock prices. LPG industry

1The 2006 Study considered industry at Fairbanks and the North Slope, but found that locating industry in South Central Alaska
to be the most economically viable. Residential and commercial gas demand growth were the stron?est and anchor customers
such as the ConocoPhillips LNG terminal and the Agrium fertilizer plant on the Kenai Peninsular were then operational,

providing a ready source of demand.

Alaska Naturd Gas Needs and Market Assessiment: 2008 Uockte of Die IndLstrid Sector



demand is calculated as the amount of extra propane and butane in the wet gas line, which is
determined by the spur line volume and liquids content.

Table 1shows the gas and NGL capacity and demand for the potential industries considered in
this update report. Only the LPG industry capacity and demand differs from the 2006 Study.
This Study updates ANS gas composition and reflects the “Rich Gas Case” composition
descnoed in the Alaska Gasline Inducement Act (AGIA) Request for Applications (RFA),

released in July, 2007.

Table 1 Potential Inostry Capacity and Demend for Netural Gas and NGL

1 c - Demand as MMcf/d methane equivalent
............ - apacity (NGL feedstock)
- 1.25 MMTPA ammonia,
Fertilizer * 1 MMTPA urea 145
LNG ** 3.0 MMTPA 212
GTL 50,000 bpd low sulfur diesel 480
. 122
Petrochemical 1.27 MMTPA ethylene (76,000 bpd ethane)
78***
LPG 50,000 bpd LPG (41,000 bpd pro*, tne, 9,000 bpd butane)
Total Potential Demands 1,041.

*  Assumes upgrade of the existing fertilizer plant

**  Assumed expansion of the existing LNG facility at Nikiski
** Under the "Lean Gas Case" composition described in the AGIA RFA, LPG capacity and demand would be

reduced to approximately 24,000 bpd propane and 4,800 bpd butane, which is equivalent to 45 MMcf/d
methane.

In both the 2006 Study and this update, it is recognized that pentanes will also be in the spur line
gas stream, and will be separated out in South Central Alaska. Pentanes can likely be readily
sold for blending into local gasoline, however the'r quantity and associated total value is quite
small compared to the other gas stream components (i.e., approximately 1,400 bpd pentanes
versus over 50,000 bpd LPG), thus pentanes are not further considered in this assessment.

33 Fnanoial Assumptions

As in the 2006 dy, this update of industrial gas needs is market based and does not include
analysis of gas pt.ee discounts or special incentives by the state to encourage in-state industrial
development. Also as in the 2006 Studly, it is assumed that, as a result of the integration of the
South Central gas market with Canadian and Lower 48 gas markets, Alaskan gas prices will be
based on Lower 48 gas prices adjusted for tariff. Thus, the price of natural gas in South Central
Alaska is determined as the narket price for natural gas at Henry Hub", minus the difference in
estimated tariff rates between Henry Hub and South Central Alaska. In this update report, these

3This is (he pricing point for North American natural gas futures on the New York Mercantile exchange. It is located in Erath.
Louisiana.

Alaska Naturd Gas Needs and Market Assessirent: 2008 Unckte of the Indust 1 Sector
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differences are estimated to be $2.51 and $3.12 in the “Low" and “High” case scena
respectively.

All results presented in this update report are in 2007$ unless specified otherwise. As in the
original study, the financial analysis assumes the following for each industry:

= Project Life - 20 years. This is a common industrial project life.

= Discount Rate - 12% rate. This varies among industries and projects, and may be
relatively low for industries with higher risk (e.g., GTL).

« Federaland state taxes - were assumed at the rates of 35% and 4.5% of taxable income,
respectively.

= CostAdjustment- to adjust for the higher costs in Alaska compared to the Lower 48,
construction and operations costs were multip.ied by 1.3 for South Central Alaska.

® (CostofCapital (during construction) - 6%.

= Financing - all projects were assumed to be equity financed as turn-key projects.

The financial analysis of each industry is designed to determine the netback value of the
feedstock (i.e., dry natural gas, ethane, or propane) to each industry. Netback value represents the
maximum price for natural gas and NGL that each industry can afford to pay given global ice
for products, transportation costs, capital and operating costs, discount rate, and taxes.

The industry-specific inputs to the financial analysis for capital and operating costs, and shipping
costs are the same values used in the 2006 Study after adjustments based on changes in Producer
Price Indices from 2005 to 2007, as published by the Bureau of Labor Statistics. Table 2, below,
displays the updated cost assumption for each industry assessed - these costs were held constant
in both the high and low market price scenarios.

Table 2 Cost Ass monrsnfor Potenta ncstries (Gilirs)

Capital Low Price Scenario High Price Scenario
Industry Coats
op "™Nc *. Operating Costs  Shipping Costs
Fertilizer * $257 $316 $55 $589 $57
LNG ** $880 $642 $128 $1,271 $135
GTL $3,112 $772 $103 $1,504 $108
Petrochemical $2,993 $722 $80 $1,046 $82
LPG $844 $440 $66 $740 $69

*  Assumes upgrade of the existing fertilizer plant
**  Assumed expansion of the existing LNG facility at Nikiski

Alaska Natural Gas Wtk and Merkel Assessivent: 2008 UYockate of the IndLetr. * Sector
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4.0 Methodology

This analysis employs the same investment model adapted to each industry that was used in the
2006 Study. Input parameters include facility specifications (i.e., size, efficiency, etc.),
production costs, and projected product prices on world markets. Model outputs include the
netback value ofgas to each industry. As an example, the value ofgas to a fertilizer plant is
calculated as the average annual price of fertilizer on the world market minus the average annual
cost of transportation, and present value of combined capital and operating costs to convert
Alaskan natural gas to a fertilizer.

For this update, model input parameters were changed to reflect increases in forecasted gas and
oil prices, and related increases is the price of industrial products that would be produced from
the modeled industries. Forecast natural gas and oil prices are based on the Energy Information
Administration (EIA) forecasts published in the Annual Energy' Outlook 2008 as the "‘reference”
case for Lower 48 prices. The EIA forecast prices for gas and oil are viewed by many energy
analysts as conservative, thus this forecast is used as the “low” price scenario in this report. The
June 3, 2008 futures prices of natural gas and crude oil on NYMEX for 2012 were used to
represent a high price scenario in 2012, with the subsequent high-price scenario forecast through
2030, following the same annual percentage change as in the low price scenario. Historical and
forecast prices of Lower-48 natural gas and crude oil are shown in Figure 1.

Figure 1. Lower-48 Crude Oil and Natural Gas Prices: Historical and High and Low Forecast
Scenarios (2007%)
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As described in the assumptions disc ssed above, the price of natural gas in South Central
Alaska was determined as the market price for natural gas at Henry Hub, minus the difference in
estimated tariff rates between Henry Hub and S*uth Central Alaska-

Forecast product prices for each of the modeled industries are based <1 their historical
relationship with natural gas and crude. Historical natural gas prices have a tighter relationship
with ammonia and LNG, thus high and low natural gas price forecasts arc the basis of the
ammonia and LNG price forecasts. Historical crude prices have a tighter relationship with
polyethylene, propane, and diesel; thus high and low crude price forecasts are the basis c. the
product forecasts for petrochemical, LPG. and GTL industries. Figure 2 shows the high scenario

forecast of product prices.

Figure 2: High Scenario Product Price Forecast for LNG, LPG, Polyethylene, Ammonia, and Diesel
(20079%) _
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The average low and high forecast product price from 2015 to 2030 is used in the investment
model, a summary of these prices is provided in Table 3. Unless specified otherwise, prices in
Table 3 represent average world prices — in general, market locations are specified for prices
representing products that may be sold to regions that are expected to have consistent price

premiums.
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Tatle 3: Average Forecast Prices (Model Input): 2015-2030

raaprygw ar h

C-omnnoriXy r- ! 'S E 3 R

Natural Gas, Henry Hub ($/MMBtu) $6.44 $13.52
Natural Gas, SC Alaska (S/MMBtu) $3.93 $10.41
Crude Oil Price ($/Bbl) $52.26 $150.69
LPG ($/ton) $453 $1,305
Diesel. North America ($/MMBtu) $11.47 $33.08
Diesel, Japan ($/MMBtu) $14.14° $35.75*
LNG, Southern California ($/MMBtu) $6.09 $13.17
LNG. Japan ($/MMBtu) $7.05 $16.74
Ammonia ($/ton) $322 $676
Polyethylene ($/ton) $1,097 $2,081

a Based on the world crude oil forecast plus a $0.37/gal premium in Japan based on average
prices in 2007.

5.0 Industry Investment Analysis Results

51 Product Markets

Product markets were re-assessed for this update. Japan is identified as a potentials highly
desirable market for Alaskan LNG, diesel from the GTL complex, and LPG. These products
have been sold at a significant premium in Japan in recent years. Shipping costs from Alaska to
Japan are roughly equivalent to, or less than other suppliers competing for the Japanese market.
Potential markets assessed in this study are shown in Table 4 for each assessed product.

Table 4: Potential Markets for Alaskan Industrial Products

- 1
Product Modeled Markets
Fertilizer US West Coast, China, Japan
LNG Japan, Bri.tish Colombia. US / Mexico West
Coast, China, Korea
GTL (ULSD) US West Coast, BC. Japan
Petrochemical US Gulf. Korea, China
LPG US West Coast, China, Japan

The previous markets for Alaskan fertilizer, the US west coast and Asia, are good candidates for
future markets. As indicated by the netback analysis shown below, Alaskan fertilizer,
petrochemical and LPG industries value natural gas well-within, or above the range of forecasted
natural gas market prices in South Central. This suggests favorable economics for these

Alaska Naturd Gas Needs and Martel Assessrent: 2008 Upchte of the Industrial Sector
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industries, with flexibility in the regions their product may be sold. China and Korea are viewed
as likely markets for petrochemical products, both of which are projected to have increasing
demand. Price premiums in Japan make it a very desirable market for LPG. Combined with the
relatively larger expected growth in LPG demand in China, the Asian market is viewed as a
likely market for Alaskan LPG.

Based on the assumptions used in this analysis, Alaskan GTL and LNG industries may be
relatively more sensitive to product prices than the other modeled industries. Under the “low”
price scenario and associated assumptions, products from Alaskan GTL and LNG industries may
require that sales be to regions that place relatively high premiums on their products (i.e., Japan),
or their operation may cease to be economically favorable.

The relatively high capital investment required for the modeled GTL complex in conjunction
with its relatively high sensitivity to market prices, and the greater risk associated with this less
common technology, may make the development of this industry less desirable than some of the

other industrial options.

52 letback Results

Based on the assumptions of this updated analysis, the maximum value of natural gas for each of
the assessed industries is shown in Table 5. Netback prices that are below the forecast range of
South Central natural gas (i.e., the average forecast price for each scenario plus or minus $0.50)
suggest particularly risky investments based on the assumptions applied in this study.

Tatte 5 Nethack price of Natural Gas and Associated Prockict Prices: 15480

Low Price Sctfi&rtc High Price [Syenario
(SCNO Price: , 43to (8C NG Market Irise: $7.7* to
S 4 ) «0.76MI
Product Wee Netback Netback

(STMMBLtu) ($/MMBtu)

Fertilizer ‘(Ammonia) $322 ton $5.87 $676/ ton $13.45
LNG . Southern California $6.09/ MMBtu $3.24 $13.17 $9.63
LNG. Japans $7.05/ MMBtu $4.11 $16.74/ MMBtu $12.87
GTL (Diesel), N. America $11.47/MMBtu $2.45 $33.08/ MMEiu $14.89
GTL (Diesel), Japan $14.14/MMBtu $3.99 $35.75/ MMBtu $16.43
Petrochemical $1,097/ton $5.19 $2,081. ton 4.20.72
$453/ ton $4.65 $1,305/ MMBtu $19.92

LPG

The two industries that have the lowest increase in netback under the high price scenario (i.e.,
LNG and fertilizer) have product price forecasts that are based on natural gas prices (which
increase less in the high scenario than crude prices), in addition to relatively low capital

Aad>aNaturd Gas Needs and Market Assessvent: 2008 Update of the Industrid Sector



investment. In general, when market prices are relatively high, industries with greater capital
investment benefit disproportionately more than industries with lower capital investment.

Figure 3 shows gas and NGL volumes as dry gas equivalents on a thermal basis on the x-axis,
and the netback price on the y-axis, where netback price is maximum price of dry gas each of the
assessed industries can pay while remaining economically viable under the modeled
assumptions. The horizontal bar in Figure 3 represents the expected price range of South Central
dry gas (i.e., the average low forecast price of $3.93/MMBtu, plus or minus $0.50). If South
Central gas prices are higher than the maximum (i.e., netback) value for gas shown for a
particular industry, then gas consumption from that industry will likely be severely curtailed, or

may never develop.

B R R e

—

1CE

Quantity of NG In MVcfd

Sue AC

Figure 4 shows a similar graph the high market price scenario. In this case, the horizontal bar
represents the expected price range of South Central dry gas with the average high forecast priu

of $8.26/MMBtu, plus or minus $0.50.

Alaska Natural Gas Neaeds and Martel Assessrent: 2008 Upchte of the Industrid Sector
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In comparing netback values under the low and high price scenarios, the industries with tne
greatest increase in netback value under the high price scenario versus the low price scenario are
those with products that have price forecasts based on the forecasted price of crude oil (i.e., GTL,
petrochemical, and LPG). This is in part, a result of the greater difference between low and high
forecasts prices for crude than for natural gas, i.e., high scenario natural gas prices are 2.1 times
greater than low scenario prices, while high forecast prices of crude oil are 2.88 times greater

than low forecast prices, as shown in Figure 1.

Because these analyses were conducted using assumptions that are inherently uncertain (i.e.,
projections of average market prices), none of the maximum price values should be considered
accurate. However, the relative ranking of the industrial netback values in the South Central
Alaska locations is not likely to chanp with modest assumption adjustments, with the possible
exception of GTL. GTL is more sensitive to assumption modifications due to the larger gas
demand and the higher uncertainty over project costs. The assumptions used in the GTL industry
assessment are considerably more speculative than in other industries as a result of the
uncertainty surrounding newer GTL technology and the still-emerging uhra-low-sulfur diesel

fuel market.

Alaska Natura Gas Needs and Maiket Assessment: 2008 Upchte of the Inoustrid Sectar
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6.0 Recommendations

There are many options and combinations of options that may have potential for Alaska with the
development of ANGP and a spur pipeline. The relative merits of the options are complex and
the long-term price forecasts for natural gas and oil and petroleum products on the world market
always have a significant degree of uncertainty. Potential industries could be assessed on more
detailed levels, with probabilistic analyses that account for cost and market risk to help provide
additional i isight into the complex interactions of options and economic benefits. Ultimately,
these detaile  nalyses will likely be performed by serious investors. However, some over-
reaching concepts are applicable to multiple industries and their integration, and thus may be
best studied at an integrated level. Recommended integrated studies, include the following:

= A large-capacity spur pipeline will impact the design and operation of ANGP and could
have significant economic impacts on that project. These issues were not analyzed in this
study and could be more fully understood by running sensitivities to determine the impact
of different-capacity spur pipelines on the value of ANGP.

= The uncertainties surrounding the completion of ANGP and consequently the spur
pipeline are well understood. Alternative supply options exist, such as a smaller capacity
bullet line from the ANS to Central Alaska. A comparative assessment of the alternative
supply options would determine the costs and benefits of each supply option and help
identify the optimal strategy for meeting natural gas demand.

= The potential location of various industries at North Slope or Central Alaska (e.g., GTL
or petrochemical) may affect the desirability of further industry development in South
Central. Ifindustrial development at North Slope or Central Alaska is pursued further,
the effects of industries located closer to the wellhead on state-wide industrial
development may warrant further assessment.

= The results of this study suggest that the state of Alaska should explore the level of
industry interest in investing in Alaska.

Alaska Natural Gas Neads and Market Assessirent: 2008 Undate of the Indlustrial Sector
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Appendix A: Gas Composition of a Dense Phase, Wet Spur Line

The spur line will provide a means to deliver a portion of the stranded natural gas at Alaska
North Slope to a market. While the primary component of this gas is methane, it also contains a
significant amount of natural gas liquids (NGL), i.e., ethane, propane, butane, and pentane. The
economics of sending the stranded Alaska North Slope natural gas to market may depend on the
inclusion of NGL because these components have a higher value per volume than methane.3 A
non-traditional, high-pressure pipeline allows transport of NGL without development ofa
separate liquid phase in the line, avoiding the slug flows that occur when a low pressure line
includes moro NGL than found in dry gas. The pressure of a wet gas line is set based on the
NGL composition.

The composition of natural gas components in a wet gas line can vary greatly depending on-

= Gas source. There are several different potential sources of natural gas at Alaska North
Skreach source has a different proportion of methane and NGL.

= Volume ofwetgasfrom which NGL are separated. The recovered NGL are used to
enrich the South Central Spur line.

e Percent recovery ofNGL. This is determined by the separation technology used for
enriching the Spur and used to remove NGL at the end of the Spur (i.e., Anchorage/
Nikiski).

This update assesses each of the two gas compositions described in the Alaska Gasline
Inducement Act (AGIA) Request for Applications (RFA), released in July, 2007. Separation
efficienc> assumptions are based on straddle separator plant efficiencies for recently designed
plants in Canada, which have 95% separation efficiencies of ethane, and essentially 100%
separation efficiencies of all other NGL. Based on recent designs, extraction of individual NGL
from the liquid stream is assumed to be 100%.

The volume of gas from which NGL arc separated is assumed to be the volume from which
sufficient ethane would be removed to enrich the spur line with enough ethane to meet the
demand of a world-class ethylene plant that uses ethane as a sole feedstock (i.e., 70,000 to
80,000 bpd ethane). The volume of raw gas that is transferred to the spur pipeline without
processing by the straddle separator is assumed to be the volume that would allow the f nal spur
line methane output to meet the projected dry gas demand for residential, commercial, and power
sectors in addition to an industrial GTL complex. The propane and butane associated with the
gas needed to meet the ethane and methane demand is the supply available for an LPG industry.

Calculations of spur pipeline composition are provided for both the “Rich” and “Lean” gas cases
delineated in the AGIA RFA. Assumed demand includes South Central residential, commercial,

5 Michael Baker, Jr,, Inc. 2005. Transport of North Slope Natural Gas to Tidewater. Submitted to the Alaska Natural Gas
Development Authority (ANGDA), April, 2005.

Aladka Naturd Gas Neeos and Market Assessment: 2008 Upckte of the Industridl Sector
12




and power sectors (a combined demand estimated to be 0.26 Bscfd), in addition to continued
demand from the Agrium fertilizer plant, expansion of the ConocoPhillips LNU facility, and new
development of GTL, petrochemicals, and LPG industries (a combined demand estimated to be

1.18 Bscfd.

Table A1shows calculations of spur pipeline composition under the Lean Gas Case, in which
930 MMscfd is processed by a straddle plant separator with an ethane removal efficiency of
95%, and 100% removal efficiency of other NGL. Separated NGL are added as enrichment to a
1.4 Bcfd gas spur pipeline. This entire stream is processed by a second straddle separator in
Anchorage/Kenai with efficiencies that are the same as those of the first straddle plant.

Tab|6Dl LeanGBSCBSG Spur |InegEJSCOITDOSI’[I0nandVO|un‘E lAssumes idealgas behavioral

60 F and 14psia)

T W]

M K MV

23]
3 37 ] ]
- ! ;
s rackle output plus 1.3)Befol ges directly framitho main

These spur line inputs and straddle plant efficiencies yield roughly 75,000 bpd ethane, meeting
the needs of a world class ethylene plant. This line would also supply roughly 25,500 bpd of
propane and butane for an LPG industry, and 1,700 bpd pentanes for sale to other users, i.e., for
blending into gasoline.4 In addition, the spur line would yield approximately 1.2 Befd dry gas to
meet the dry gas demand of the South Alaskan residential, commercial, power and industrial

sectors.

Table A2 shows calculation of spur pipeline composition under the Rich Gas Case scenario, in
which 450 MMcfd is processed by a straddle plant separator with an ethane removal efficiency
0f95%, and 100% removal efficiency of other NGL. Separated NGL arc added as enrichment to
a 1.4 Bcfd spur pipeline. This entire stream is processed by a second straddle separator in
Anchorage/Kenai with efficiencies that are the same as those of the first straddle plant.

4Pennine is also referred to as ‘natural gasoline™ because it is a major component of gasoline.

Alaska Natural Gas Needs and Market Assessrent: 2008 Yacate of the Inolstrial Sector
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These spur line inputs and straddle plant efficiencies yield roughly 76,000 bpd ethane, meeting
the needs of a world class ethylene plant. This line would also supply roughly 50,000 bpd of
propane and butane for an LPG industry, and 1,400 bpd pentanes for sale to other users, i.e., for
blending into gasoline.5 In addition to the NGL streams, the spur line would yield approximately
1.2 Bcfd dry gas to meet the demand for the South Central Alaskan residential, commercial,
power, and industrial sector~

5Pentane is also referred to as "natural gasoline™ because it is a major component of gasoline.
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Horizontal axis shows potential NG demand for each
industry based on world class-size facilities for LPG,

petrochemical, and GTL
LNG was based on the continued use of the Kenal

liquefaction facility
Vertical axis shows maximum price of NG that each industry

can afford a tt e projected productprices
Forecasted market prices in SC Alaska are overlaid

in South Centra! Alaska (2015-2035)
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2006 2008 Update
PRODUCT

Report Low Case High Case

LNG, California

’ $5.07 $6.09 $13.17
(YMVBRL)
LING, Japan $6.10 $7.05 $16.74
(YMVBRL)
Diesel (MVBtuU) $9.46 $11.47 $33.08
LPG (tor) $383 $453 $1,305
Ammonia ($ton) $224 $322 $676

Polyethylene (%ton) $1,065 $1,097 $2,081



Maximum NG Price $/MMBtu

¢ Horizontal axis shows potential NG demand, by industry, for new world-class
size petrochemical, LPG, and GTL facilities

¢ LNG and fertilizer are based on upgrades and continued use of Kenai facilities

¢ Vertical axis is the maximum price of NG each industry can afford

¢ Low forecast NG prices in SC Alaska are overlaid (horizontal band)

100

200

300

LNG
Japan
M arketPrices in South Central Alaska
LNG
California
400 500 600 700 800 900 1000 1100 1200

Quantity of NG in M M cfd



Maximum N5 Price $/MMBtu
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Estimated Capital Costs By Industry

INDUSTRY & Millions
LPG $844
GTL $3,112
LNG $880
Ammonia $257
Petrochemicals $2,993

Total $8,086



Revenue Costs
High Casp
_ Low Case
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ShortListo fcompanies thatmay be interested in developing
Alaskan Industry...

LNG LPG Petochem GTL  Fertilizer
Conoco- BP Dow Shell Agrium
Phillips Conoco- Exxon-Mobil  BP
Exxon-Mobil  Phillips Shell Sasol

BP AmeriGas DuPont

MMHMi



B a se d on th e a s s um p to n s in th is a n aly s is . ..

¢ Recent increases in NG and product prices improves the
feasibility of NG-intensive industries in Alaska

¢ All assessed industries appear feasible under the
applied high price scenario

¢ Under the low price scenario, LNG and GTL industries
may need contracts in premium markets (e.g., Japan) for
feasibility

¢ The greatest uncertainty is associated with GTL due to
the combination of evolving market, costs, and
technology






Producer Price and PorVProducer Costs for Various Suppliers
to Sell to Japan at $6.44/MMBtu
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and the Great Circle

Shortest distance between East Asia and the NW American Coast

North Pacific great circle route \r----
\ rj UNITED
A STATE'S
-< 'Jj. ALASKA
8nstoi ,,
Pnnce
W illiam Sound
Dsn
Rot Vancouver
Island Unatosko
Island
UNITED
>3,000 vesselpassagesl/year
STATES
S
Los Angclw

Potential for backhaul shipping (i.e., reduced rates negotiated for return
trips that would otherwise not have had cargo) depends on the surplus
ofimports versus exports for the required vessel type.
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Background

Study Assumptions & Methodology
Study Conclusions

Study Update

Summary



<@ The 2006 spur pipeline feasibility
study evaluated:

m Level of sustainable dry gas &
NGL demand in SC Alaska

Residential
Commercial
Industry
Power

B Maximum feasible price of natural
gas (NG) by sector in SC Alaska

B Spur pipeline size, costs, and
market storage requirements.

a Cook inlet gas supply

< This assessment updates the
Industrial sector analysis



B Assisted DOE and SAIC
In understanding and
framing the issues

B Assisted in obtaining
current and complete data

B Provided critical review of
approach, analysis, and
results.

utel

Organization/Member

Alaska Industrial Development and Export
Authority: Ron Miller, Executive Director

Alaska Natural Gas Development Authority: Harold
Heinze, CEO

Anchorage ML&P: James Posey, General Manager

ASRC Constructors, Inc.: Marvin Swink
Chugach Electric Association: Lee Thibert, GM

Distribution Division | Bradley Evans, GM -
Generation and Transmission Division

ENSTAR Natural Gas: Tony lzzo, President

Fairbanks Natural Gas, LLC: Dan Britton, President

Kenai Peninsula Borough: Bill Popp, Oil, Gas and
Mining Liaison
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(D) A Bottom-up Approach to determine sustainable NG demand

e Current Uses
* New Uses (Blue Sky)

(2) Integrated Market Analysis to show the impact of an integrated Lower
48 NG and global product markets on the development of SC Alaska’s

NG market
« Competitiveness with Lower 48 markets.
« Competitiveness with global product markets.

(3) Insummary - Current and potential users of NG (and NG liquids)?
What products? Inwhat Quantity? At what price?



4.5

Bc%pd
from
N.Slope
W L.
\R/B‘- 1.4 Bcfpd
life
1.4 Bcfpd
Spur Line

1.2 Bcfpd - Natural Gas
75.000 bpd - ethane

45.000 bpd - LPG

1,400 bpd - pentane .



¢ Industry assumptions updated in 2007$
m Capital costs
B Operating costs
B Product prices
B NG feedstock prices
B NG composition

¢ Two price scenarios
* Low Case

B High Case
B Both scenarios assume a rich NG stream

18



Low Forecast: EIA, Annual Energy Outlook 2008
High Forecast: June 2008 Future’s Strip & EIA Average Price from

180 Historical . Forecast 2015 to 2030
160
140 Crude Oil High
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Industry feasibility assessment based on economic
feasibility when fuel prices are the average forecast price

from 2015 to 2030, + $0.50

LOCATION

Henry Hub
($/MMBLtu)

SC Alaska
($/MVBtu)
World Oil Price
($ /bbl)

2006 2006 Update 2008 Update
Report Low Case High Case
$5.60 $6.44 $13.52
$.81 $3.93 $10.41
$47.83 $52.26 $150.69
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Prices for Potyethylene, Propane, LNG, Ammonia, and Diesel

Average Price from

Historical Forecast 2015-2030

2007$/MT

1995 2000 2005 2010 2015 2020 2025 2030



Markets with the highestprojected demandgrowth and
highestprices were modeled.

WARODUCTS ~ MODELED MARKETS

SILNG Japan, British C_olombia, US / Mexico
West Coast, China, Korea

[1GTL (Diesel) US West Coast, BC, Japan

[JAmMMonia US West Coast, China, Japan

1 Petrochemicals  US Gulf, Korea, China

[ILPG US West Coast, China, Japan



INDUSTRY

Fertilizer

Petro—_

chemical

ethylene

CAPACITY
2006 2(1)8
Study Update
62,000 bpd low 50,000 bpd low
sulfur diesel SUIfurdiesel
1.7 MMTPA 3.0 MMTPA
1.25 MMTPA 1.25 MMTPA
ammonia ammonla
1 MMTPA Urea 1 MMTPA Urea
03,000 bpd 50’000 bpd
propane & butane
1.27 MMTPA 1.27 MMTPA

ethylene

NG DEMAND (MMcfd)

2006

Study

116 NG

equivalent

120 NG

equivalent

2008
Update

78 NG
equivalent

120 NG
equivalent
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All-Alaska Project

Mitsubishi global LNG player
Involved in Kenai for 40 years
Very familiar with Alaska LNG
Want to add ANS gas to portfolio

Mitsubishi/AGPA relationship
e 1 year relationship with AGPA
Mitsubishi wanted to follow AGIA process and findings before
committing
« Agreement finalized this week

Contingent on AGIA not diminishing Mitsubishi’s ability to
advance project

Other participants expected



All-Alaska Project

e Base case project volume . ; bcf/d

Less gas required at start-up
Expansion as reserves proven up

First Gas to Alaskans

e Timing
e« 2017 not 2020
And 2017 ignores YPC permits



AGIA LNG Findings

Maior Areas of Disagreement

* Project economics
Cost of liquefaction
Initial project volumes

e EXxpansion
ANS btu content
Value added

» Alaska jobs

e Jones Act
LNG Is “complex”



LNG Export Authorization
Granted

« DOE Export Analysis
e Presumption of export
e Allow market to work
e Balance of payments

 Valdez Export License (DOE Order 350 & 350-A)

e Japan, Korea & Taiwan
14 MTA for 25 years, starting at first shipment

TransCanada only opposing party

“Exxon urged ... market-responsive development of
Alaskan natural gas” and DOE not to “place a stamp of
approval on only one project or approach to development of
Alaskan resources and discourage other projects or
approaches.”



