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Executive Sumn1ary 

The purpose of this treport is to examine the future natural gas demand of Alaska 
communities and bu:sinesses. The study was prepared in a manner that provides 
quantitative information about natural gas usage to assist the Alaska Department 
of Natural Resourc:es, as well as other important stakeholder groups, in 
evaluating the possibilities of meeting certain Alaska energy needs through 
Alaska North Slope (ANS) gas. The major results of our study can be 
summarized as follows. 

• We developed a baseline forecast which assumes a business as usual 
environment over the forecast period. Alaska prices were assumed to be 
constant, in real dollars, over the forecast period, while income was 
assumed to be increasing at a real annual average rate of a half-percent 
per year. (Chapter 4, page 25) 

• Baseline residential natural gas demand is expected to grow at an 
average rate of 1.8 percent per year to 2020. Over the next ten years, 
residential baseline demand will increase by 3.5 Bcf per year, and will 
increase by 7.9 Bcf by 2020. (Chapter 4, Table 4.1) 

• Baseline commercial natural gas demand is expected to grow at an 
annual avera!~e rate of 1 percent per year to 2020. Over the next ten 
years, commt3rcial baseline demand will increase by 3.3 Bcf, and will 
increase by 6.3 Bcf by 2020. (Chapter 4, Table 4.2) 

• The baseline forecast estimates moderate to flat growth of industrial 
natural gas usage. Over the forecast period, industrial baseline demand 
will increase at an annual average rate of approximately half a percent. 
Industrial demand will increase by 4.0 Bcf by the year 2010, and by 8.0 
Bcf by 2020. (Chapter 4, Table 4.3) 

• Electric utility demand for natural gas will increase by 0.7 percent per year 
to 2020. Electric utility demand will increase by 1.4 Bcf by the year 2010, 
and by 5.1 Bc1f by 2020. (Chapter 4, Table 4.4) 

• Total baselinE~ natural gas usage is forecasted to grow at an annual 
average rate of little under one percent. Residential customers will 
account for :28.5 percent of this growth, commercial customers will 
account for 22.7 percent of this growth, industrial customers will account 
for 28.9 percelnt of this growth, and electricity utilities will account for 19 
percent of this growth. (Chapter 4, Table 4.5) 

xi 
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Summary of Baseline Forecast 

2000 17,518,229 28,566,567 73,238,676 35,656,886 154,980,358 
2005 19,198,104 30,564,363 75,226,290 35,406,497 160,395,253 
2010 21,059,031 31,851,818 77,214,690 37,031,714 166,836,744 
2015 23,121,582 33,362,837 79,203,895 38,899,627 174,587,94'1 
2020 25,409,386 34,837,741 81,193,900 40,790,982 182,232,010 

10 Year 
Increase 3,540,802 2,964,742 3,976,015 1,374,828 11,856,386 

20 Year 
Increase 7,89'1,157 6,271,174 7,955,225 5,134,096 27,251,652 

Baseline forecast excludes natural gas dispositions to the Kenai LNG Plant. See 
iscussion in Chapters 2 and 7. 

• The baseline forecast developed in this study was subjected to a number 
of sensitivity analyses to determine the impact of changes in economic 
assumptions on natural gas usage. (Chapter 5, page 37) 

• Under the high price/high income scenario, prices and income were 
expected to increase at a rate of one percent per year in real dollars. 
Under the low price scenario, prices were assumed to decrease at a real 
rate of one percent per year. Under the low income scenario, income was 
assumed to be constant in real dollars over the forecast period. (Chapter 
5, page 37) 

• Changes in price assumptions had larger influences on the baseline 
forecast than changes in income assumptions. (Chapter 5, Figure 5.2) 

• Under a low price forecast, total in-state natural gas usage would grow at 
a 0.05 percent rate higher than under the baseline forecast. The low price 
forecast assumes that prices will fall by an annual rate of one percent 
during the forecast period. The baseline forecast, on the other hand, 
assumes constant prices. (Chapter 5, Figure 5.1) 
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Summary of Forecast Sensitivities 

High Price Forecast Summary High Income Forecast Summary 

2000 17,500,093 28,451,442 73,197,507 35,569,901 2000 17,584,947 28,576,984 73,271,847 35,569,901 

2005 19,035,431 29,336,492 74,978,844 34,521,334 2005 19,631,736 30,629,414 75,426,724 38,947,146 

2010 20,735,890 29,585,393 76,760,215 36,105,921 2010 21,920,440 31,970,191 77,584,783 40,734,885 

2015 22,620,716 30,107,039 78,541,636 37,927,136 2015 24,479,334 33,536,403 79,746,048 42,789,590 

2020 24,712,105 30,663,720 80,323,106 39,771,208 2020 27,340,683 35,066,944 81,910,542 44,870,081 

0 Year Increase 3,235,797 1,133,951 3,562,708 536,020 Year Increase 4,335,493 3,393,207 4,312,935 5,164,984 

Year Increase 7,212,012 2,212,278 7,125,599 4,201,307 Year Increase 9,755,736 6,489,961 8,638,695 9,300,180 

Low Price Forecast Summary Low Income Forecast Summary 

2000 17,536,585 28,683,799 73,280,303 35,569,901 2000 17,451,674 28,532,498 73,205,369 35,569,901 

2005 19,365,289 31,915,682 75,477,994 36,291,659 2005 18,781,361 30,387,626 75,025,986 31,865,847 

2010 21,396,261 34,555,030 77,679,715 37,957,507 2010 20,261,517 31,807,560 76,846,603 33,328,543 

2015 23,652,356 37,571,398 79,885,529 39,872,118 2015 21,910,548 33,225,744 78,667,220 35,009,664 

2020 26,159,711 40,685,286 82,095,472 41,810,757 2020 23,749,813 34,635,893 80,487,837 36,711,884 

\l'_j 

Cl 0 Year increase 3,859,676 5,871,231 4,399,411 2,387,606 Year Increase 2,809,844 3,275,062 3,641,234 -2,241,358 ,....., 
Year Increase 8,623,126 12,001,487 8,815,169 6,240,856 Year Increase 6,298,140 6,103,395 7,282,468 1,141,983 

0 ,_. 
N 
0'1 xiii 00 
0 



• After examining a range of expanded service opportunities through the 
state, the lar~Jest concentrations of new service opportunities are in the 
South Centra,! and Interior regions of the state. There are approximately 
2.2 Bcf of expanded service opportunities in South Central region and 4.3 
Bcf of expanded service opportunities in the Interior. (Chapter 6, Table 
6.6) 

• There are opportunities for expanding natural gas usage by the addition of 
new industries. The two that were highlighted for investigation in this 
study included the addition of Internet server farms and a major 
petrochemical! industry. Both are energy-intensive industries. (Chapter 7) 

• It would take the addition of a relatively large Internet facility (i.e., about a 
one million square foot facility) to impact total in-state usage. We estimate 
that a high pctwer density, million square foot server farm could use up to 
4.3 Bcfperyear. (Chapter?, Table 7.1) 

• A major petrochemical facility, on the other hand, could have a more 
meaningful impact. Based upon statistics from typical world class facilities 
on the Gulf of Mexico, a 619 ton per year ethylene facility could use as 
much as 27 Bcf per year. (Chapter 7, Table 7.3) 

• All generating units in the state were examined to identify facilities those 
that could potentially shift their primary fuel to natural gas. Fuel oil and 
diesel facilitiE~s were the most attractive candidates. The highest 
concentration of these facilities were located in the Interior section of the 
state. There are approximately 200 MWs of capacity in this region that 
could shift from fuel oil to natural gas. Annual natural gas usage would be 
about 15 Bcf per year if all of the eligible facilities were to switch fuels. 
(Chapter 8, Tables 8.1 and 8.4) 

• There is a supply side efficiency opportunity for new central station gas 
fired generation. The economics of a 250 MW combined cycle fadlity 
stack up favorably with the marginal costs of existing generating units. 
This new generation could account for about 12.5 Bcf of natural gas usage 
per year. However, prior studies of power markets performed on behalf of 
the Regulatory Commission of Alaska, have noted that Alaska does not 
have a potential capacity need until the year 2014. If a new generating 
unit were to be added prior to that time, older generation could be 
displaced. (Chapter 8, Tables 8.10 and 8.11) 

• Supplying natural gas to concentrated opportunities for new in-state usage 
would require significant infrastructure investments. We examined a 
number of major concentrations of potential gas usage, and modeled the 
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typical costs of supplying natural gas to these potential applications. 
These results included: 

o New Service to the Interior: Positive opportunities for natural gas 
service: exist based on our initial analysis. This option warrants 
further study. Estimated household energy savings of shifting from 
fuel oil to natural gas were about 20 percent, while savings 
associated with shifting from electricity to natural gas were 
approximately 24 percent. (Chapter 9, page 120) 

o Fuel Switching: Small, but positive economic opportunities for 
switching fuel oil fired power plants to natural gas in the Interior 
region. Net fuel savings ranged between a third to a fifth of a cent 
per kWh generated. (Chapter 9, page 124) 

o Gas b)' Wire: There are competitive opportunities for new power 
generation. However, as noted earlier, the need for a major new 
power generation resource is questionable until the year 2014. 
(Chapte~r 9, page 128) 

o Expancfed Service to the Southcentral: Study results indicate 
that, in order to be competitive, spur line throughput must achieve 
volumes beyond levels that correspond to various individual and 
increme~ntal gas usage applications considered in this study. Some 
portion of gas usage, 30-to-40 Bcf per year, currently supplied by 
producing fields in the Cook Inlet Basin would be required to 
generate sufficient economies of scale. The decline rates of 
existing Cook Inlet fields, combined with the steady progression of 
demand! in the Southcentral and Interior regions suggest that, even 
with the near-term discovery of one Tcf of additional Cook Inlet 
reserves, a supply shortfall of 30-to-40 Bcf or more per year is likely 
to occur sometime between 2009 and 2015. Thus, a lateral spur 
pipeline that delivers gas into the Southcentral region could provide 
a long-term, economic solution to the supply-demand imbalance 
projected for this area. (Chapter 9, page 131) 

XV 
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CHAPTER 1: INTRODUCTION 

1.1: Research Ove1rview 

The purpose of this report is to examine the future natural gas demand and 
supply for Alaska communities and businesses. The study was prepared in a 
manner that provides a host of quantitative information about natural gas usage 
to assist the Alaska Department of Natural Resources, as well as other important 
stakeholder groups, in evaluating the possibilities of meeting certain Alaska 
energy needs throu~Jh Alaska North Slope (ANS) gas. Our study considers a 
number of opportunities including expanding natural gas service to retail 
customers, increased gas-fired power generation alternatives, and the addition of 
new industries to the Alaska economy. 

A number of demand models have been developed throughout the course of this 
report. The primary set of models estimate customer class specific natural gas 
usage. These models have been developed to understand the important 
empirical determinants of natural gas demand, as well as forecasting potential in­
state usage under a number of different economic scenarios. 

The report uses a ge~ographic information system (GIS) approach for identifying 
new regional sources of natural gas usage. Our GIS model identifies existing 
and potential sources of natural gas usage, and maps those locations to existing 
and future infrastructure development. Volumes by location and region are 
developed from this approach. Throughout the course of our report, we will 
define Alaska regions as identified below in Figure 1.1. These regions include: 
the Far North, the !Interior, the Southwest, the Southcentral, and the South 
Eastern portions of the state. 

Our GIS analysis was comprised of two approaches. First, we examine total 
regional in-state possibilities for expanded natural gas service regardless of 
distance and economics. This approach essentially defines the outer boundary 
of potential new natural gas usage in the state. Second, we examine the 
possibilities of expanding natural gas service within two major natural gas 
infrastructure systems: the existing local distribution networks in place in Alaska, 
and the proposed Alaska Highway Route (AHR). 

1 
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Figure 1.1: Definition of Alaska Regions 

We also examine the possibilities of new sources of natural gas usage. These 
include new natural gas power generation possibilities as well as a number of 
new commercial and industrial opportunities. The power generation options we 
consider can be broken into two classes. First, we estimate the opportunities for 
fuel switching at existing utility and non-utility fuel oil and diesel fired generation 
facilities. Second, we examine the possibilities of a "gas-by-wire" application 
where a larger central station power generation facility is located in close 
proximity to the AHR. Power generated from the gas-fired facility would then be 
moved by high voltage transmission lines to nearby communities. 

We also analyze the possibilities of adding new energy intensive industries to the 
Alaska economy. Th1ese include: the development of an internet server farm; the 
possibilities of a new petrochemical facility in the state; as well as expansion of 
existing LNG and ammonia-urea production. 

Lastly, no analysis of in-state demand would be complete without examining the 
cost implications of supplying natural gas to these identified possibilities. In a 
later chapter of our report, we examine the costs associated with stepping natural 
gas down from the high pressure AHR transmission line to potential regional 
natural gas usage applications. 

2 

SGI 012684 



1.2: Organization c•f Report 

This report is organi.zed into a total of ten chapters, three technical appendices, 
and a bibliography. The technical appendices and bibliography associated with 
this report are included in Volume 2. 

The first chapter is this introduction that gives an overview of the report and its 
organization. 

The second chapter of our report provides an overview of recent Alaska natural 
gas market trends. This chapter is a general overview over the past several 
years. A more detaHed analysis, over a longer time period, can be found in 
Appendix 1 (Volume 2). 

The third chapter of our report provides a general discussion of demand 
modeling and the techniques typically employed in this type of research. For 
those readers less interested in these technical details, this chapter of the report 
can be skipped without loss of context. For those readers looking for greater 
detail on natural gas demand modeling, Appendix 2 (Volume 2) has been 
provided for that purpose. 

The fourth chapter of our report provides our baseline forecast of natural gas 
usage by major customer class: residential, commercial, industrial, and power 
generation. This chapter highlights the results of our forecast, with little 
discussion of our actual model and its statistical results. Those readers looking 
for greater empirical detail, in terms of the statistical models and their results, 
should refer to Appendix 3 (Volume 2). 

The fifth chapter of our report subjects our baseline forecasts to a number of 
different assumptions about economic conditions in Alaska and how they could 
impact in-state natural gas usage. 

The sixth chapter of our report examines new retail service opportunities for 
natural gas. This chapter highlights our GIS approach and maps out new usage 
opportunities on a regional and geographic proximity basis. 

The seventh chapter of our report examines new natural gas opportunities 
through additions of new industries to the Alaska economy. This chapter 
provides some estimates of potential natural gas usage by the previously 
discussed internet server farm and the development of a new major 
petrochemical facility. We also consider expanded opportunities for natural gas 
usage at existing Alaska industries. In particular, expanded usage at existing 
LNG and urea production facilities. 

The eighth chapter of our report examines new opportunities for natural gas fired 
power generation. This chapter identifies fuel switching applications, and 
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potential natural gas usage volumes that could result from a shift in primary ·fuel 
at certain power generation stations and locations. We also examine a gas-by­
wire application in this chapter of our report. 

The ninth chapter of our report examines the cost of supplying natural gas to a 
number of the opportunities identified in the earlier chapters of our report. Our 
primary emphasis has been on the new service opportunities in relatively 
concentrated areas, in addition to power generation applications. 

The tenth chapter of our report presents our overall conclusions. Also included 
with this report, in Volume 2, is an exhaustive bibliography of the leading articles 
in natural gas industry supply and demand modeling. 
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CHAPTER 2: RECENT TRENDS IN ALASKA'S RETAIL NATURAL GAS 
MARKETS 

This chapter of our report will examine some of the more recent trends 
associated with the major natural gas consuming sectors in Alaska. A more 
detailed, longer run historical analysis has been presented in Appendix 1 . 

2.1: Data Used in tlhe Analysis of Alaska Natural Gas Usage 

The following discussion, as well as the models that we will develop in 
subsequent chapters, utilizes data from the EIA 176 database published by the 
U.S. Department of Energy, Energy Information Administration (EIA). This 
database is develop1ed and maintained from annual survey information collected 
by the EIA under EIA Form 176. All major interstate natural gas pipeline 
companies, intrastat'e natural gas pipeline companies, investor and municipally 
owned natural gas distributors, underground natural gas storage operators, 
synthetic natural gas plant operators, among other providers of natural gas 
service, are required to complete this form. The completion of this report is 
mandatory under the Federal Energy Administration Act of 1974. 

For a typical LDC, the EIA Form 176 requirements include annual reporting on 
the disposition of all gas flows over the company's system. This includes 
accounting for all gas sales, prices (average revenues), and customers for 
residential, commercial, industrial, and any other retail customer class. In 
addition, LDCs must report any transportation services (and volumes) for non­
core customers. Thus, if a commercial or industrial customer ~s within the city 
gate, but receives g1as from a third party, the LDC is required to report the 
volumes it transports to these customers even though the LDC is only providing 
transportation servicels. 

In the information reported for Alaska natural gas companies, two LDCs filed 
information on sales, customers, and transportation volumes. The majority of 
their disposition was associated with traditional retail sales (i.e., residential, 
commercial, industrial, etc.). However, starting in 1992, Enstar began reporting 
transportation volumes for one industrial customer.1 In 1995, the Company 
began reporting transportation volumes for commercial customers as well. Since 
1995, the number of non-core commercial customers for Enstar has grown 
significantly. In 1995, there were 62 commercial customers receiving 
transportation service only from Enstar. This increased to 187 in 1996; 401 in 
1997; and 768 in 1998. By 1999, this number has grown to 883 commercial 
customers taking only transportation service. 

1
1n such a situation, if an LDC is transporting gas on behalf of a customer within the city 

gate, then that customer is being served by a competitive third party, presumable a competitive 
retail natural gas marketer. Thus, identifying transportation customers within an LDC's service 
can give some indication of the degree of competition within that particular area. 
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Other companies w1lth pipeline assets are also required to report transportation 
and sales volumes Ewen if they are not an LDC. According to the data included 
in the EIA 176 database, there were 6 non-LDCs reporting either transportation 
and/or direct sales. These included Area Alaska, Inc., Chevron USA, Marathon 
Oil Company, Phillips Alaska Natural Gas Company, Ukpeaqvik Artie Slope, and 
Union Oil Company of California (UNOCAL). In 1999, these companies, 
collectively, served 11 commercial customers, of which 2 were transportation 
customers alone. In the same year, these companies collectively served 9 
industrial customers. Enstar provided transportation service to three industrial 
customers. 

The EIA database that we used in our historic trends analysis, as well as 
in the development of our forecasting models, excludes information from other 
natural gas uses that are reported separately to the DOE. These include field 
uses of natural gas in oil and gas production, internal company use of natural 
gas, pumping and compressor station use of natural gas, and liquefied natural 
gas (LNG). None of these gas usage activities are included in the commercial 
and industrial series analyzed in this chapter, nor were these natural gas uses 
included in commercial or industrial forecasting models. Gas Dispositions to the 
Kenai LNG Plant an~ excluded from the EIA data series because the LNG it is 
exported and not considered as an in-state requirement. However, the role of 
LNG in Southcentral Alaska is important since it accounts for close to 36 percent 
of total gas dispositions in the Cook Inlet area (see discussion in Chapters 7 and 
9). 

In addition to usage and price information included in the EIA Form 176, we 
compiled additional information to supplement the data we would use to specify 
our demand equation. This includes energy price information for alternative fuels 
such as diesel, fuel oil, and electricity. This information was also collected from 
the US Department of Energy, and is published every year in the Annual Energy 
Report. We also coiJ,ected employment and state gross product information from 
the US Department of Commerce, Bureau of Economic Analysis (SEA). 

2.2: Recent Trends in Retail Natural Gas Prices 

Over the past several years, most Alaska customer classes have experienced 
price decreases for natural gas service. These trends have been presented in 
Figure 2.1. In this figure, customer class retail prices are measured as average 
revenues (expressed in non-inflation adjusted, money-of-the-day dollars). 
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Figure 2.1: Recent Trends in Alaska Natural Gas Prices by Sector 

Source: US Department of Energy, Energy Information Administration. Natural Gas Annual 

As seen from the figure, residential rates tend to be the highest of all Alaska 
customer classes. Commercial rates are the next highest, with the differential 
between commercial and residential rates falling by close to 50 cents per Mcf 
over the past decade. Since 1990, the relative ranking of pr~ces for electric 
utilities and industrial customers has shifted. Prior to 1996, electric utilities 
generally paid less on a Mcf basis for natural gas service than industrial 
customers. This changed in 1996, with electric utilities paying slightly higher 
rates. Since electric utilities in Alaska tend to sign longer term fuel agreements, 
this shift could reflect different contract terms and conditions. 

Natural gas retail prices are usually composed of two parts: the base rate and the 
purchased gas acquisition (PGA) rate. The base rate covers the cost of 
providing service and return on, and of, investment for the local distribution 
company. The PGA, on the other hand, is the cost of obtaining natural gas, 
which is a pass-along to end-users. The different between the total retail rate 
and the PGA can be thought of as the cost of providing non-fuel related service. 
Figure 2.2 presents the relative changes of residential retail prices and PGA 
adjustments for Enstar, the state's largest natural gas local distribution company. 
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Figure 2.2: Resid~ential Retail Rates and Gas Acquisition Costs -- Enstar 

Source: U.S. Department of Energy, EIA Form 176. 

As seen in Figure 2.2, retail prices have, in general, followed shifts in gas 
acquisition charges paid by LDCs. The lower area highlighted in the figure 
represents the acquisition cost of the LDC, while the higher area represents the 
total residential price~. The difference between these two areas represents the 
non-fuel distribution charges associated with the residential rate, which has been 
relatively stable at an average of $1.50 per Mcf over the past five years. 

A comparable analysis has been provided in Figure 2.3. This figure compares 
residential markups,<! commercial markups, and the differentials between gas 
acquisition charges and wellhead prices. All three series tend to move in the 
same direction indicatted that most of the recent trends in retail rates are driven 
by the cost of gas th;at is incurred by LDCs. The graph presented in Figure 2.3 
compares relative price markups for Enstar. 

2Residential mark-ups are defined as the residential retail price less the overall system 
gas acquisition cost. Commercial mark-ups are simply the commercial retail price less the same 
gas acquisition cost. 
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Figure 2.3: Comparison of Residential, Commercial, and Wellhead to PGA 
Markups - Enstar 

Source: U.S. Department of Energy, EIA Form 176. 

2.3: Recent Trends in Natural Gas Customer Growth 

Over the past 1 0 years, residential natural gas customer growth has been 
relatively strong. Figure 2.4 presents annual number of residential and 
commercial customers while Figure 2.5 presents the annual number of industrial 
customers. Residential customer growth over the past decade has averaged at 
an annual rate of about 2.5 percent, while commercial customers have grown at 
an annual average ra~e of 1.3 percent. Industrial customer growth has been very 
limited, and over the past decade has hovered between 8 and 11 customers. 
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Figure 2.4: Annual Number of Residential and Commercial Customers 

Source: US Department of Energy, Energy Information Administration. Natural Gas Annual. 

10 

SGI_Ol2692 



12 

10 

f 
Cl) 

8 E 
0 -VI 
:I 
0 6 '0 .. 
Cl) 
.c 
E 4 :I 
z 

2 

0 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 

Figure 2.5: Annual Number of Industrial Customers 

Source: US Department of Energy, Energy Information Administration. Natural Gas Annual. 

2.4: Recent Trends in Natural Gas Usage 

Industrial customers are the largest users of Alaska natural gas. Total industrial 
natural gas usage averaged around 73 Bcf annually during the past decade. 
Usage for these customers took a decided dip between 1996 and 1998, but has 
rebounded since that time. The same trend is noticeable for electric utility 
customers of natural gas who averaged about 30 Bcf per year over the past 
decade. Both customer classes have tended to have relatively flat usage growth 
throughout the 1990s. 
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Figure 2.6: RecEmt Trends in Alaska Natural Gas Usage (Annual Mcf) 

Source: US Department of Energy, Energy Information Administration. Natural Gas Annual 

Residential and commercial customers, have both smaller, and more stable 
usage patterns than their larger industrial and electric utility counterparts. Over 
the past decade, res~dential usage has grown by an annual average rate of 2.8 
percent, while commtercial usage has grown by 2. 7 percent over the same time 
period. In recent times, usage for residential customers has averaged around 15 
Bcf per year, while commercial usage has averaged about 24 Bcf per year. 

Figure 2. 7 presents recent trends in residential average usage. As noted in 
earlier graphs, residential customer growth has been relatively steady and 
consistent over the past decade. Usage, on the other hand, has moved 
sporadically. In some years usage has been up dramatically, like the 12 percent 
increase in 1998-1999, while in other years it has fallen, like the 6.3 percent 
decrease in 1996-1997. As a consequence, average usage has tended to move 
in fits and spurts. 

12 

SGI_012694 



200 

; 150 

I 
~ 
(.) 
::E "100 

50 

0 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 

Figure 2.7: Residential Average Usage 

Source: US Department of Energy, Energy Information Administration. Natural Gas Annual 

Figure 2.8 presents average usage for commercial customers. Unlike the recent 
trends with residential customers, commercial customers have exhibit more 
stable average usage growth over the past decade. Average usage 'for 
commercial customers has grown at an average rate of about 1 .4 percent over 
the past 1 0 years. 
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Figure 2.8: Commercial Average Usage 

Source: US Department of Energy, Energy Information Administration. Natural Gas Annual 
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CHAPTER 3: REVIIEW OF DEMAND AND SUPPLY MODELING LITERATURE 

This chapter of our neport presents an overview of general issues associated with 
demand modeling, an overview of various different approaches to modelling 
natural gas demand, as well as an overview of the methods that we will employ 
in the development of our baseline natural gas demand models. 

For the more general reader, this chapter of the report can be skipped without 
loss of context of the overall study. For those readers looking for additional detail 
on the modeling of natural gas demand, Appendix 2 was prepared for this 
purpose. 

3.1: General Issues; in Modeling Demand 

Modeling natural gas demand and supply in local, regional, and national markets 
is important for a number of reasons. These models give researchers and other 
market observers information about the structure and composition of demand 
and supply. Futhermore, the results of these models inform researchers about 
the magnitude of future demand and its sensitivity to key determinants such as 
energy prices and income. This information is used to understand: 

• Past trends and the determinants of realized demand and supply; 

• The responsiveness of demand and supply to changes in its 
important determinants; and 

• Future demand and supply under different assumptions about 
future scenarios. 

From its most basic perspective, the relationships of demand and supply can be 
summarized as: 

• Demand is a function of prices, income, and tastes and 
preferences; and 

• Supply is a function of input factor prices, technology, and other 
factors. 

Transforming these theoretical relationships into measurable statistical equations 
is difficult. The way empirical data is measured may not conform with the 
structure implied by theory. For instance, theory suggests that the quantity 
demanded is a function of prices and other important variables. Yet the 
"appropriate" prices may not be readily available or easily generated. 
Furthermore, in many energy pricing situations, prices are set in a multitude of 
different manners (i.E~, average rates, two-part tariffs, increasing block rates, 
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decreasing block rates, time of day and seasonal pnctng, etc.) Data 
measurement problems in terms of definition, sampling, and aggregation 
complicate model specification and statistical estimation. 

Most quantitative analyses of supply and demand are broken into two types: 
cross sectional and time series. Cross sectional models typically examine causal 
relationships across a collection of variables over a fixed period of time. As 
suggested by the nomenclature, time series models focus on time dependency. 

Cross sectional models are used to examine existing determinants of either 
supply and demand. These models are structural in nature since they attempt to 
flush out causality and typicially employ many different determinants of demand 
or supply as independent (explanatory) variables. Thus, a model of the industrial 
demand for energy, could consider a number of different explanatory factors that 
include economic characteristics (i.e., relative energy prices, output levels, etc.) 
and technical characteristics of the facilities (i.e., number of boilers, fuel switching 
abilities, heat to pow1ar ratios, etc.). 

Cross sectional models provide useful information on the relative statistical 
importance of these variables at a given period of time but are less useful in 
estimating how relationships change over time. Thus, their ability to serve as a 
springboard for forecasting is limited. In addition, these types of approaches 
usually require detailed disaggregate information (usually at the firm or 
production or consumption unit level), that can be difficult to acquire, particularly 
for independent research. 

Time series models, on the other hand, are more useful in examining the 
dynamic determinants of demand or supply. The advantage of time series 
models is that they can convey information about how supply or demand 
relationships have varied historically, and where particular "structural breaks" in 
certain trends have occurred. These models are equally useful as a starting 
point for forecasting since most forecasts are developed from historical trend 
relationships. Their disadvantage is that data availability usually limits the range 
of the determinants measuring the supply or demand relationship. 

Another consideration in time series models is that they can be developed in two 
different fashions. The first is traditionally referred to as a "structural 
econometric" approach while the second is commonly referred to more generally 
as a "time series" approach. 1 The structural econometric approach is concerned 
with the estimation o1f relationships suggested by economic theory across time. 
For instance, in demand analysis we might look at the relationship of energy 
demand relative to prices, income, weather, and other relevant variables. Such 
models serve two purposes. First, they allow economic hypotheses to be tested 

1A seminal text on the econometric analysis of time series is Andrew Harvey. (1991) The 
Econometric Analysis of Time Series. Second Edition. Cambridge, Massachusetts: The MIT 
Press. 
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empirically.2 Second, they provide a framework for making rational and 
consistent predictions (i.e., forecasting). 

Pure time series approaches, on the other hand, are more generalized trend 
analyses based on statistical extrapolation techniques rather than theoretic 
relationships. Traditional time series analysis forecasts the time path of a 
variable with models. that explicitly contain stochastic components to measure 
their dynamic relationships. 3 Difference equations, such as moving averages of 
either the error term, the dependent variable, or both, are at the core of these 
types of approaches. Uncovering the dynamic path of a :series improves 
forecasts since the measurable components of the series can be extrapolated 
into the future. 

There is a third modeling option known as cross-sectional/time series models. 
These approaches, as the name suggests, merge these two approaches to 
maximize the relativE~ benefits, and minimize their relative shortcomings. The 
problem is that, in many instances, pooled cross sectional approaches require 
relatively advanced statistical techniques, as well as being very data intensive. 

Another important qwestion in measuring either supply or demand relationships is 
the determination of which of the two general approaches should be facilitated. 
In many instances, this is usually done by purpose of the study as well as the 
practical limitations of the data. If a researcher is interested in examining the 
price elasticity of the residential demand for natural gas, then a cross sectional 
analysis of account-specific information would be a useful approach. However, 
many researchers outside of natural gas local distribution companies usually 
have limited or no access to this type of information. The US Department of 
Energy, however, does report aggregate information by customer class across 
time, thus some type of time series approach may be more readily facilitated. 

Lastly, determining the appropriateness of a particular model is an important 
specification issue. Often, applied modeling can emphasize goodness of fit of a 
particular model to the expense of all other considerations. However, more 
balanced consideration should include such factors as: 

• Consistency with theory. Ensuring the quantitative estimates of 
model parameters exhibit mathematical signs and magnitudes 
consistent with economic theory (i.e., negative price elasticities and 
positive ~ncome elasticities). 

• Consiste,ncy with goals. Obviously specifying and measuring time 
series models can be more important for forecasting goals, while 
cross SE~ctional models can be more important for research 

2 /bid., 1. 
SWalter Enders. (1995). Applied Econometric Time Series. New York: John Wiley and 

Sons, Inc. 
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questions related to the relative importance of structural 
determinants. 

• Parsimony. Ensuring that models that are not overly specified and 
are straightforward. 

• Robustness. Ensuring that models are not overly dependent upon 
unique specifications or time periods under consideration. 

The modeling of supply and demand for natural gas builds on a broad arena of 
industry-based enerfw modeling. Natural gas supply modeling, for instance, is 
conditioned by a number of earlier studies in petroleum supply modeling. Natural 
gas demand modeling is heavily linked to the electric power industry. 

The study of natural gas supply and demand also is linked to technical­
engineering models, sociological models, economic models, and hybrid models 
that employ varying combinations of these factors. Econometric analysis, as 
opposed to time se1ries approaches, has dominated much of the supply and 
demand modeling lib3rature. The preference for these econometric approaches 
is probably to be 13xpected. First, econometric approaches are useful in 
explaining the changes in natural gas disposition that result from general 
changes in the industry-particularly, the response to shifts in price and the 
general degree of price volatility in the industry since the early 1970s. 

Second, while data measurement and implementation is still a challenge in the 
analysis of energy demand and supply, accessibility of the information has 
improved considerably. Reporting requirements and data collection developed at 
the U.S. Department of Energy gives researchers a consistent source of 
information to examine and corroborate existing studies in the energy industry. 
With the advent of the internet, the electronic availability of the information 
enhances the ability to concentrated important efforts in understanding empirical 
relationships rather than collecting basic information on industry disposition and 
trends. 

Third, over the past twenty years, econometric approaches have become more 
accessible to industry practitioners as software packages have reduced the 
programming work needed to do the earlier models by an exceptional order of 
magnitude. Today, many readily available statistical packages can estimate 
either supply or demand models in matter of seconds. The reduction in 
computational difficulty has helped facilitate the development of a large body of 
analysis related to important energy relationships. 
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3.2: Empirical Studies of Natural Gas Demand 

One of the pioneering authors in demand modeling, for many sectors that go 
beyond just energy demand modeling, is HendrickS. Houthakker. His studies in 
energy demand modeling were extensive, and provided some of the first insights 
into the importance many structural determinants of energy demand. His work is 
still commonly cited in principal textbooks of microeconomic theory.4 

Houthakker's work in energy demand modeling, developed in the early 1950s, 
was a basis for his broader work in overall demand modeling.5 

On the more practical side, there is a considerable amount of work in natural gas 
demand modeling that rests outside the traditional academic literature. This work 
is associated with the modeling conducted within the process of regulated natural 
gas distribution companies, commonly referred to as local distribution companies 
or LDCs. These LDCs use forecasting models for internal planning process in 
meeting supply (commodity) and capacity (transportation and storage) needs. 6 

Many of the theoretic; developments of natural gas demand modeling have come 
from the academic literature. A good portion of this analysis has focused on 
residential, and to a lesser degree commercial, demand for natural gas. These 
models are primarily econometric in nature since the purpose of many are to get 
accurate estimates of price, income, and weather related sensitivities of natural 
gas demand. 

Another practical consideration in reviewing the literature on natural gas 
modeling is its relationship with its sister energy industry, electricity. A number of 
the earliest works in energy demand concentrated in the area of electricity (i.e., 
Houthakker) and not natural gas. It seems likely that one of the initial reasons for 
more comprehensive development of demand modeling in the electricity industry 
is associated with its greater degree of data availability. Thus, any survey of 
natural gas demand modeling will have to include some references to the 
development in the power industry as well. 

There are a number of surveys in the literature dedicated to natural gas and 
energy demand modeling in general. One of the earliest and most 
comprehensive surveys of energy demand modeling was prepared by Douglas 
R. Bohi for the Electric Power Research Institute (EPR1). 7 While the overall 

4
Hendrick S. Houthakker and Lester D. Taylor. (1966). Consumer Demand in the United 

States, 1929-1970. Cambridge: Harvard University Press. 
5For instance see: Hendrick S. Houthakker. (1951), "Some Calculations of Electricity 

Consumption in Great Britain." Journal of the Royal Statistical Society. Series A, 114, Part Ill, 
351-71. 

6
A general primer on the role of natural gas demand forecasting and how it relates to 

overall LDC planning can be found in: Charles Goldman, et al. (1993). Primer on Gas Integrated 
Resource Planning. Berkeley, California: Lawrence Berkeley Laboratories. 

7
Douglas R. Bohi. Price Elasticities of Demand for Energy: Evaluating the Estimates. 

Palo Alto: Electric Power Research Institute. 
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purpose of the study was to examine price elasticities, the study is an exceBent 
overview of demand modeling since price elasticities are usually outputs derived 
from an overall analysis of demand determinants. An update to this study was 
prepared in 1984 by Bohi and Zimmerman. 8 

A more recent study, which emphasizes the development of the literature in 
residential energy demand modeling, was presented by Reinhard Madlener.9 In 
the survey, Madlenrer attempts to update the earlier Bohi work, as well as 
breaking the existing econometric literature into a number of useful different 
categories. These l1nclude studies associated with log-linear functional forms, 
transcendental logarithmic (translog) functional forms, qualitative choice models 
(also know as discrete choice models), household production theory (end-use 
modeling), and pooled time series-cross sectional models. 

Madlener presents a table associated with each of these types of models. This 
table has been replicated, with additional comments and analysis, in Appendix 
Table A.2.1. The following discussion provides a brief overview of the literature 
along the lines develloped by Madlener. A more detailed discussion of each of 
the general demand modeling methods is provided in Appendix 2. 

3.2.1: Log-Linear and Double Log Models: The typical log-linear and 
double log models are relatively straightforward and tend to be the model of 
choice, particularly for industry practitioners. The benefit of the log-linear and 
double log form is thrat coefficients can easily be translated into elasticities. In 
the double log form, the parameter for price is interpreted as the price elasticity of 
demand, while the parameter estimate for income can be interpreted as the 
income elasticity of demand. 

3.2.2: Transcendental Logarithmic (Translog) Models: Translog 
models became popular in the 1970s with the advent of the Christensen, et al. 
(1973) approach of estimating industrial production, and later with cost functions 
and consumer-utility functions. 10 This approach was applied to the electric power 

8Douglas R. Bohi and Martin B. Zimmerman. (1984). "An Update on Econometric 
Studies of Energy Demand Behavior." Annual Review of Energy. 9: 105-54. The Bohi and 
Zimmerman (1984) elasticity estimates vary considerably but two general conclusions emerge. 
First, price elasticities for residential tend to be under 1.0. Two, elasticities are higher (in absolute 
value) as the analysis moves residential to commercial, to industrial customers. Elasticities 
increase in absolute value since larger customers tend to have more fuel substitution 
opportunities. 

9Reinhard Madlener. (1996). Econometric Analysis of Residential Energy Demand: A 
Survey. Journal of Energy Literature. 2:3-32. 

10Laurits Christensen, Dale Jorgenson, and Lawrence Lau. (1973) "Transcendental 
Logarithmic Production Frontiers." The Review of Economics and Statistics. 55:28-45. Laurits 
Christensen, Dale Jorgenson, and Lawrence Lau. (1975) "Transcendental Logarithmic Utility 
Functions." The American Economic Review 65: 367-83. 
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industry in 1976, and has become commonplace for a considerable amount of 
the energy economic:s research. 11 

The translog specification is a quadratic function with its elements expressed in 
terms of their natural logarithm. This specification is a second order 
approximation around a given point for the Cobb-Douglas production function. 
The Cobb-Douglas production function allows declining marginal products for all 
inputs, and also assumes that opportunities exist to substitute inputs in 
production without gaining or losing output. 

The advantage of thE~ trans log approach is that it provides some structure on the 
assumed production/utility function under investigation. The parameters 
associated with the own and cross-price terms provide estimates of own and 
cross-price elasticities of demand. In additional, the translog approach allows for 
a more flexible functional form that enables empirical validation of utility-function 
properties. For example, while the Cobb Douglas function imposes unitary 
elasticity of substitution among inputs, the translog enables the data to determine 
the degree of input substitutability. In general, this flexible functional form 
enables the data to determine if the assumed functional form is correct, and 
imposes fewer a-priori restrictions on model specification. 

The approach, however, is not without its potential problems. First, translog 
models require a si!~nificant amount of information, which can be difficult to 
attain. Second, these models can be relatively difficult to apply and interpret. 
This has led many practitioners to steer clear of these approaches. Third, the 
parameter estimates in many instances do not tend to be robust or stable, and 
can lead to some erroneous results. Last, the model tends to lend itself better to 
cross-sectional analyses, and, as a result, is not a very useful tool for forecasting. 

3.2.3: Qualitative Choice and End Use Models: Most demand models 
prior to the early to mid 1970s, and even to this day, use continuous variables to 
measure energy consumption. There are equally interesting empirical 
applications, however, that examine not how much of a particular resource is 
utilized, but whether or not that resource is utilized at all. Such approaches are 
discrete in nature and have led to the development of qualitative choice, or 
discrete choice mode~s of energy usage. 

Discrete choice models are those in which the dependent variable is a discrete 
variable. The simplest application is one where the dependent variable is a 
binary choice variable that represents a simple positive or negative response. 
The dependent variable takes the value 1 if the choice is made, and 0 if the 
choice is not made. Independent variables are then used to estimate parameters 
influencing that choice!. 

11 Laurits Christensen and William Greene. (1976). "Economies of Scale in U.S. Electric 
Power Generation." Journal of Political Economy. 84 (4): 655-76. 
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Discrete choice models can be powerful tools to examine individual customer 
choice behavior and the factors influencing those decisions. Sensitivities, 
developed through the calculation of odds ratio statistics, can then be derived. 
These odds ratio statistics give some indication on how the probability of making 
a particular discrete energy consumption decision change as the independent 
variables change. In some natural gas and energy end use applications, these 
models provide interesting information on appliance usage and potential changes 
in penetration rates resulting from shifts in natural gas prices. 

These qualitative based models, however, usually require specific and relatively 
comprehensive end use information. Typically, data used in these types of 
analyses are from individual consumer surveys. Thus, such empirical 
approaches are limilted, if customer, or decision making unit information is not 
available. In addition, these types of models can tend to be more static in nature 
making it difficult to use for long forecasting and trend analysis. 

3.3: Methods and Data Used to Develop the Baseline Demand Model 

As noted above, there are a number of empirical modeling techniques that have 
been facilitated in the literature. However, one of the most common and 
successful approaches for examining natural gas demand are the log-linear and 
double log models first developed in the 1960s. Our baseline models of natural 
gas demand are based upon those approaches. There are a number of 
advantages associatE3d with the traditional double-log models. These include: 

• They are straightforward approaches that are parsimonious and 
easier to implement; 

• They arre general models that are applicable to a wide range of 
data; 

• In the absence of detailed, account specific survey data, these 
models serve as the best approach for fitting demand curves for the 
broad customer classes we are examining (i.e., residential, 
commercial, and industrial); 

• The majority of the past academic and trade literature has been 
based upon these approaches; and 

• These approaches have the advantage of providing considerable 
descript~ve information in addition for being good tools for 
developiing forecasts. 
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This study has developed baseline models for each major consuming sector in 
Alaska's natural gas markets. These include residential, commercial, industrial, 
and electric utility. 

In looking at natural gas demand, the goal was to find a consistent source of 
information that was documentable and widely accepted as authoritative. Based 
upon our past experience, we have found that the information provided by the 
Department of Energy, Energy Information Administration (EIA) provides the 
most comprehensivE~, and documentable source of information for natural gas 
usage. This information is compiled annual by the EIA in EIA Form 176. A 
discussion of EIA Form 176, and the data collected in this annual survey. 

The descriptive statistics for all the variables that were utilized in the baseline 
demand models are presented in Table 3.1. 
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Table 3.1: Descriptive Statistics for Baseline Model Dataset (1986 -1999) 

NG Usage, Mcf/yr 

NG Usage, Mcf/yr 

ndustrial NG Usage, Mcf/yr 

Utilities NG Usage, Mcf/yr 

of Residential Customers 

of Commercial Customers 
of Industrial Customers 

Revenue from Residential Customers (1999 $/Mcf) 
Revenue from Commercial Customers (1999 $/Mcf) 

Revenue from Industrial Customers (1999 $/Mcf) 
Degree Days at Fairbanks (Base 65 degrees F.) 

Capita Income (1999 $) 

anufacturing Gross State Product (1999 $ MM) 

76 "Annual Gas Supply and Disposition Report", 1986-1999 

National Climatic Data Center website 

14 14,364,367 1,561,998 12,090,998 

14 23,010,401 3,015,288 20,002,655 
14 70,717,120 7,004,328 59,341,410 

15 31,306,872 2,323,032 28,024,737 

14 75,892 7,242 65,953 

14 12,290 643 11,243 

14 9.29 1.77 7.00 

14 4.20 0.42 3.58 

14 2.91 0.45 2.18 

14 1.38 0.16 0.99 

14 13,605 802 12,244 

14 27,383 713 25,966 

14 1,226 199 684 

Variables 

Usage, number of customers, and average revenue for all customer classes except electric 

Industrial NG Usage 

Heating Degree Days 

Per Income and Gross State Product 
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CIHAPTER 4: BASELINE IN-STATE NATURAL GAS DEMAND FORECASTS 

The results from our baseline in-state natural gas demand models are 
summarized in this chapter of the report. A more detailed description of the 
statistical models used in this forecast is presented in Appendix 3. 

Our baseline in-state natural gas demand forecasts are developed under a set of 
"business as usual" assumptions. We have forecast in-state natural gas demand 
for each major customer class to the year 2020 under the assumption that trends 
over the past five years will be maintained into the forecast period. In the 
following chapter of our report, we will examine the sensitivities of these 
forecasts to changes in the underlying assumptions associated with these past 
trends. 

We use a three-fold approach to forecast baseline natural gas demand. First, we 
estimate econometr1ic time-series models. Natural gas usage in each major 
sector (residential, commercial, industrial and electric power generation) is the 
dependent variable to be explained. Explanatory variables include personal 
income, gross state product, prices, weather, and other important determinants 
of natural gas demand. The magnitude of these impacts (i.e., elasticities) and 
their statistical properties are presented in Appendix 3. 

Second, we estimate traditional time series trend models. The time series 
approach extrapolates the underlying trend in natural gas usage over time for 
each sector. This approach is useful because it is simple to apply and straight 
forward to interpret. The detailed statistical results, along with a discussion of 
each of these types of methods, are also presented in Appendix 3. 

Third, we average the results of the separate econometric and time-series trend 
models described above to form a combined forecast. This approach helps pick 
up the peaks, valleys, and underlying trends in data and is a useful tool for 
forecasting. The forecast information from each of these approaches has been 
provided in tables in this chapter of our report. The detailed results from each of 
the approaches, and their related statistical output, have been provided in 
Appendix 3. 

4.1: Residential Baseline Forecast 

The results from our residential in-state demand model are presented in Table 
4.1. 
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Table 4.1: Residential Baseline Demand Forecast (2000-2020) 

1986 12,090,998 12,198,225 12,198,225 

1987 12,256,280 12,499,708 12,406,056 12,452,882 

1988 12,529,140 12,808,641 12,540,566 12,674,604 

1989 13,588,767 13,125,210 13,655,173 13,390,191 

1990 14,164,886 13,449,602 14,151,008 13,800,305 

1991 13,561,759 13,782,013 13,445,474 13,613,744 

1992 14,349,944 14,122,639 14,537,644 14,330,141 

1993 13,857,568 14,471,683 13,585,834 14,028,759 

1994 14,895,199 14,829,354 14,873,428 14,851,391 

1995 15,230,778 15,195,865 14,947,440 15,071,653 

1996 16,179,216 15,571,435 15,908,103 15,739,769 

1997 15,146,116 15,956,287 15,415,471 15,685,879 

1998 15,616,617 16,350,651 15,926,681 16,138,666 

1999 17,633,864 16,754,761 17,594,905 17,174,833 

2000 17,168,859 17,867,599 17,518,229 

2001 17,593,192 18,087,424 17,840,308 

2002 18,028,012 18,310,890 18,169,451 

2003 18,473,578 18,537,190 18,505,384 

2004 18,930,157 18,766,257 18,848,207 

2005 19,398,021 18,998,187 19,198,104 

2006 19,877,448 19,232,955 19,555,201 

2007 20,368,724 19,470,649 19,919,686 

2008 20,872,142 19,711,255 20,291,698 

2009 21,388,002 19,954,860 20,671,431 

2010 21,916,612 20,201,450 21,059,031 

2011 22,458,286 20,451,117 21,454,701 

2012 23,013,349 20,703,866 21,858,607 

2013 23,582,129 20,959,711 22,270,920 

2014 24,164,967 21,218,750 22,691,858 

2015 24,762,210 21,480,954 23,121,582 
2016 25,374,215 21,746,434 23,560,325 
2017 26,001,345 22,015,159 24,008,252 
2018 26,643,974 22,287,242 24,465,608 
2019 27,302,487 22,562,653 24,932,570 
2020 27,977,274 22,841,498 25,409,386 

Root Mean Error 0.01753 
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The results from ou1r in-state residential demand forecast show relatively healthy 
growth in natural gas usage from the existing residential customer base in 
Alaska. Overall, we forecast that natural gas demand will grow at an annual 
average rate of about 1.8 to 1.9 percent per year, under baseline conditions, until 
2020. Baseline conditions included a half percent increase per year in per capita 
income and zero percent increase in real retail residential natural gas prices. In 
the next chapter of our report, we examine the sensitivity of this forecast to 
changes in those underlying assumptions. 

Under our baseline forecast, residential in-state natural gas usage will grow from 
a 1999 level of 17 Bet to 25 Bet by the year 2020. A graph of this longer run 
trend is presented below in Figure 4.1 
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Figure 4.1: Residential Baseline Demand Forecast (2000-2020) 
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4.2: Commercial Baseline Forecast 

Our commercial in-state demand forecast is presented in Table 4.2. A graph of 
these longer run trends is presented in Figure 4.2. Under business as usual 
conditions, we forecast long-term commercial natural gas usage to grow at a 
relatively moderate JPace. The average annual rate of growth over the forecast 
period varies from a high of 1.7 percent in the 2003-2004 time JPeriod, to around 
1.0 percent or less for the period 2010 onwards. 

Commercial natural gas usage is forecast to grow from a 1999 level of 28 Bcf to 
a 2020 forecast level of 35 Bcf. This forecast assumes zero percent real 
changes in commercial natural gas prices and a half percent annual increase in 
per capita income. Deviations from this forecast assumption, and its implications 
for commercial natural gas usage, will be considered in the following chapter. 
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Table 4.2: Commercial Baseline Demand Forecast (2000-2020) 

1986 20,874,011 20,872,099 
1987 20,224,143 21,459,238 
1988 20,842,041 20,808,703 20,952,886 
1989 21,738,412 21,424,696 21,111,727 

1990 21,621,850 22,320,431 21,608,730 
1991 20,897,429 22,203,516 20,147,636 
1992 2'1 ,299,274 21,477,732 20,996,129 
1993 20,002,655 21,877,606 20,617,698 
1994 20,697,859 20,580,149 22,079,885 
1995 24,978,977 21,272,817 24,597,540 
1996 27,314,942 25,553,385 27,507,854 
1997 20,908,231 27,892,388 27,310,569 
1998 2'?,078,631 27,486,776 25,963,527 
1999 27,667,159 27,655,530 27,727,955 
2000 28,242,988 28,890,145 
2001 28,818,167 28,999,111 
2002 29,392,686 29,012,758 
2003 29,966,545 29,338,263 
2004 30,539,746 29,796,778 
2005 31,112,288 30,016,438 
2006 31,684,173 29,997,933 
2007 32,255,402 29,832,200 
2008 32,825,975 29,696,295 
2009 33,395,893 29,666,724 
2010 33,965,156 29,738,479 
2011 34,533,766 29,843,132 
2012 35,101,723 29,920,323 
2013 35,669,028 29,946,149 
2014 36,235,682 29,937,088 
2015 36,801,685 29,923,989 
2016 37,367,038 29,929,179 
2017 37,931,743 29,955,787 
2018 38,495,799 29,993,163 
2019 39,059,207 30,028,044 
2020 39,621,969 30,053,513 

re Error 
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Figure 4.2: Commercial Baseline Demand Forecast (2000-2020) 

4.3: Industrial Base;line Forecast 

The results from the industrial in-state demand forecast are presented in Table 
4.3. A graph of thesta longer run trends is presented in Figure 4.3. Our forecast 
assumes no greater than average growth in either the number of industrial 
customers, or their average usage. In addition, the baseline forecast assumes 
that current economic conditions and prices will hold relatively stable. 

The average annual rate of growth for industrial natural gas usage over the 
forecast period is hal'f of one percent. Industrial natural gas usage is forecast to 
grow from a 1999 level of 7 4 Bcf to a 2020 forecast level of 81 Bcf. · 

Given the relatively limited historic growth of industrial customers and usage, our 
forecast for future use is somewhat limited. We anticipate relatively constant 
growth, under baseline conditions, for industrial consumption. The addition of 
new industrial customers, however, could impact this forecast. In later chapters 
of this report, we examine the addition of new industries to Alaska and their 
implications for industrial and large volume customer usage. Sensitivities to our 
baseline forecast are also considered in the subsequent chapter. 
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Table 4.3: Industrial Baseline Demand Forecast (2000-2020) 

1986 60,438,785 65,983,516 60,953,186 
1987 67,467,489 66,711,763 70,090,074 
1988 67,804,860 67,440,010 68,568,283 
1989 59,341,410 68,168,256 73,723,646 
1990 76,849,333 68,896,503 73,991,984 
1991 75,637,177 69,624,750 74,064,575 
1992 80,937,950 70,352,997 70,766,558 
1993 75,794,979 71,081,244 69,802,135 
1994 61,404,028 71,809,491 67,148,789 
1995 64,977,342 72,537,737 71,056,370 
1996 75,616,070 73,265,984 70,741,268 
1997 73,599,299 73,994,231 71,538,235 
1998 75,946,906 74,722,478 73,864,793 
1999 74,224,056 75,450,725 70,231,772 
2000 76,178,972 70,298,379 
2001 76,907,218 70,365,044 
2002 77,635,465 70,431,784 
2003 78,363,712 70,498,588 
2004 79,091,959 70,565,442 
2005 79,820,206 70,632,373 
2006 80,548,453 70,699,354 
2007 81,276,699 70,766,412 
2008 82,004,946 70,833,520 
2009 82,733,193 70,900,705 
2010 83,461,440 70,967,941 
2011 84,189,687 71,035,253 
2012 84,917,933 71,102,616 
2013 85,646,180 71,170,057 
2014 86,374,427 71,237,547 
2015 87,102,674 71,305,116 
2016 87,830,921 71,372,748 
2017 88,559,168 71,440,431 
2018 89,287,414 71,508,192 
2019 90,015,661 71,576,003 
2020 90,743,908 71,643,893 

Error 0.10026 
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Figure 4.3: Industrial Baseline Demand Forecast (2000-2020) 

4.4: Electric Utility Baseline Forecast 

Our electric utility demand model was prepared in a manner different from than 
the other customer classes. First, we developed a long run trend forecast of 
power generation for Alaska's electric utilities. Second, we used the long run 
average trend for the gas-fired portion of the fuel mix to determine what 
proportion of that generation would come from gas-fired units. Third, we utilized 
the long run trend in power plant heat rates to estimate the future operat~ng 
efficiency of total in-state power generation. This efficiency rating allows us to 
estimate the amount of natural gas that would be used for power generation 
under business as usual conditions. The forecast assumes that no new power 
generation facilities will be brought on line during the forecast period. 

The results from the baseline electric utility demand forecast can be found in 
Table 4.4 while a graph of forecast electric utility natural gas usage has been 
provided in Figure 4.4. Baseline forecast electric utility usage is anticipated to 
grow from a level of 31 Bcf in 1999 to 41 Bcf by the year 2020. Sensitivities to 
this forecast are also considered in the following chapter of this report. 
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Table 4.4: Electric Utility Baseline Demand Forecast (2000-2020) 

1986 34,409,000 
1987 30,530,000 
1988 30,841,000 
1989 32,746,000 
1990 34,366,142 
1991 31,329,758 
1992 28,953,390 
1993 28,024,737 
1994 29,047,703 
1995 29,808,627 
1996 31,154,273 
1997 33,509,748 
1998 28,784,955 
1999 30,527,841 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
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Figure 4.4: Elc~ctric Utility Baseline Demand Forecast (2000-2020) 

4.5: Total Forecast Baseline In-State Demand 

00 ...... 
0 
N 

The aggregation of our baseline forecasts for each customer class can be 
summed to analyze total in-state demand until 2020 under business as usual 
conditions. The total baseline forecast is developed from our combination 
forecast. Total in-state, baseline usage, is presented in Table 4.5, while Figure 
4.6 presents a graphical representation of annual baseline usage levels. 

We anticipate that baseline forecast natural gas usage over the forecast period 
will grow by 27 Bcf. Residential customers will account for 24 percent of this 
growth, commercial customers will account for 22 percent of this growth, 
industrial customers will account for 22 percent of this growth, and electricity 
utilities will account for 32 percent of this growth. Sensitivities to the overall 
baseline forecast, and total forecast use by the year 2020, are explored in the 
next chapter of our report. 
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Table 4.5: Tc•talln-State Baseline Demand Forecast (2000-2020) 

1986 127,812,794 
1987 130,477,912 
1988 132,017,041 
1989 127,414,589 
1990 147,002,211 
1991 141,426,123 
1992 145,540,558 
1993 137,679,939 
1994 126,044,789 
1995 134,995,724 
1996 150,264,501 
1997 149,163,394 
1998 147,427,109 
1999 150,052,920 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
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Figure 4.5: Total In-State Natural Gas Usage, Baseline Forecast (2000-2020) 
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CHAPTER 5: SENSITIVITY ANALYSIS OF BASELINE FORECAST 

Our sensitivity analyses consisted of exammmg potential variations to our 
baseline forecast under varying economic assumptions. We examined two 
different scenario categories that could impact customer class natural gas usage: 
changes in prices; and changes in income. Specifically, each customer class 
baseline forecast was subject to the following scenarios: 

(1) High Price Scenario: customer class natural gas prices were 
assumed to increase at an annual average rate of one percent, in 
real dollars, over the forecast period. 

(2) Low Price Scenario: customer class natural gas prices were 
assumed to decrease at an annual average rate of one percent, in 
real dollars, over the forecast period. 

(3) High Income Scenario: state personal income was assumed to 
increase at an annual average rate of one percent, in real dollars, 
over the forecast period. Gross state manufacturing product, the 
income proxy used for our industrial models, is assumed to 
increase by one percent per year as well. 

(4) Low Income Scenario: state personal income was assumed to grow 
at an average annual rate of zero percent, in real dollars, over the 
forecast period. Gross state manufacturing product was also 
assumes to be constant in real dollars. 

Our baseline assumptions are comparable to estimates prepared by the 
University of Alaska':s Institute for Economic and Social Research (ISER). The 
most recent ISER base case forecast anticipates statewide average personal 
income growth of around one percent until the year 2020. Low personal income 
growth scenarios used in the ISER models utilize a 0.62 percent average annual 
growth rate, while the high personal income growth scenario is 2.13.1 

5.1: Residential Baseline Forecast Sensitivity 

Under our baseline forecast, we estimate that residential natural gas usage will 
increase from an annual level of approximately 17.5 Bcf in 2000 to a level of 21 
Bcf in 2010. The increase at the end of the forecast period, 2020, is anticipated 
to be 25.4 Bcf. The total increase in residential natural gas usage over the ten 
year period is anticipated to be 3.5 Bcf and 7.9 Bcf for the twenty year period. 
This represents approximately a 20 percent increase over the ten year period 

1Scott Goldsmith. Economic Projects for Alaska and the Southern Railbelt: 2000-2025. 
Anchorage: Institute of Social and Economic Research, October 3, 2001. Pages 2, 47, and 65. 
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and 45 percent increase over the twenty year period. The annual average rate of 
growth under the baseline forecast is 1.8 percent. 

As noted earlier, we subjected each of our customer class forecasts to a number 
of sensitivities to measure the potential shift in usage that could result from either 
price or income swings. A comparison of the forecast residential usage levels 
under our various price scenarios are in Table 5.1. 

Under our high natural gas price scenario, we estimate lower levels of residential 
natural gas usage (11olding other variables constant). Under a high natural gas 
price scenario, residential annual natural gas usage will grow from a level of 17.5 
Bcf in 2000 to a level of 20.7 Bcf in 2010 to a level of 24.7 Bcf in 2020. 

Total residential usage during the forecast period is anticipated to grow at a 
slower rate than th1a baseline forecast. Overall, we anticipate a 1. 7 percent 
annual average rate of growth if the longer run price decrease trend is 
dampened. Over a 10 year period (2000-2010) we anticipate residential natural 
gas usage to grow by 3.2 Bcf, and by 7.2 Bcf over the twenty year long run 
forecast period (2000-2020). This represents an 18.4 percent and 41.2 percent 
increase over the short run (2000-2010) and long run (2000-2020) forecast 
periods, respectively. 

We also examined a scenario where natural gas prices fell at a greater rate than 
our baseline forecast. Under our low natural gas price scenario, there would be 
slightly greater residential natural gas usage. Under our low price scenario, we 
anticipate residential natural gas usage to grow at an annual average rate of 2 
percent. During the short run period, this usage would grow by approximately 
3.9 Bcf, and by 8.6 Bcf over the long run horizon. 
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Table 5.1: Forecast Residential Natural Gas Usage Under 
Different Price Scenarios 

2000 17,518,229 17,500,093 17,536,585 
2001 17,840,308 17,794,479 17,886,835 
2002 18,169,451 18,095,331 18,244,930 
2003 18,505,384 18,402,367 18,610,612 
2004 18,848,207 18,715,675 18,983,999 
2005 19,198,104 19,035,431 19,365,289 
2006 19,555,201 19,361,751 19,754,627 
2007 19,919,686 19,694,810 20,152,221 
2008 20,291,698 20,034,739 20,558,223 
2009 20,671,431 20,381,722 20,972,847 
2010 21,059,031 20,735,890 21,396,261 
2011 21,454,701 21,097,441 21,828,684 
2012 21,858,607 21,466,526 22,270,300 
2013 22,270,920 21,843,304 22,721,302 
2014 22,691,858 22,227,984 23', 181,928 
2015 23,121,582 22,620,716 23,652,356 
2016 23,560,325 23,021,717 24,132,845 
2017 24,008,252 23,431,145 24,623,578 
2018 24,465,608 23,849,231 25,124,821 
2019 24,932,570 24,276,139 25,636,776 
2020 25,409,386 24,712,105 26,159,711 

3,540,802 3,235,797 

7 891 157 7 2 

If state personal income were to increase above its past five year rates, we see 
significant opportunities for residential natural gas usage growth. Under our high 
income assumption, residential natural gas usage will increase from a level of 
17.6 Bcf in 2000 to 21.9 Bcf in 2010 to 27.3 Bcf in 2020. This represents a 24.7 
percent increase over the short run forecast period, and a 55.5 percent increase 
over the longer run forecast period. Under the high income scenario, residential 
natural gas usage would be approximately 1.9 Bcf above the long run baseline 
estimated growth levels. However, some caution should be given to these 
results. In order for ithese usage levels to be obtained, economic growth would 
have to remain uncharacteristically high over the entire forecast period. 
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The implication of low-income growth on residential natural gas usage over the 
different forecast pE~riods is summarized in Table 5.2. Under the low-income 
assumptions, we anticipate much lower levels of natural gas usage. The 
average annual rate of growth during the forecast period would be approximately 
1. 6 percent. Total usage over the short run period ( 1 0 years) would increase by 
2.8 Bcf, and by 6.3 Bcf over the long run forecast horizon. 

The residential usag1e levels associated with different income levels are in Table 
5.2. 

Table 5.2: Forecast Residential Natural Gas Usage Under 
Different Income Scenarios 

2000 17,518,229 17,584,947 17,451,674 
2001 17,840,308 17,975,876 17,706,062 
2002 18,169,451 18,376,091 17,966,365 
2003 18,505,384 18,785,358 18,232,270 
2004 18,848,207 19,203,831 18,503,889 
2005 19,198,104 19,631,736 18,781,361 
2006 19,555,201 20,069,301 19,064,823 
2007 19,919,686 20,516,715 19,354,420 
2008 20,291,698 20,974,220 19,650,301 
2009 20,671,431 21,442,059 19,952,614 
2010 21,059,031 21,920,440 20,261,517 
2011 21,454,701 22,409,617 20,577,167 
2012 21,858,607 22,909,852 20,899,726 
2013 22,270,920 23,421,367 21,229,362 
2014 22,691,858 23,944,434 21,566,245 
2015 23,121,582 24,479,334 21,910,548 
2016 23,560,325 25,026,305 22,262,453 
2017 24,008,252 25,585,635 22,622,141 
2018 24,465,608 26,157,632 22,989,802 
2019 24,932,570 26,742,544 23,365,628 
2020 25,409,386 27,340,683 23,749,813 

3,540,802 4,335,493 

7 891157 9 755 736 
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5.2: Commercial Elaseline Forecast Sensitivity 

Under our baseline forecast, we estimate that commercial natural gas usage will 
increase from an annual level of approximately 28.6 Bcf (2000) to 31.9 Bcf 
(201 0) to 34.8 Bcf (2020). The total increase in commercial natural gas usage 
over this period is 3.3 Bcf (2000-201 0) and 6.3 Bcf. Over the long run forecast 
period, we anticipate annual average growth to be one percent. This is 
consistent with historic trends when one out-lying year (1994-1995) is excluded 
from analysis. 

Under our high price scenario, we estimate much lower levels of commercial 
natural gas usage. Our high commercial natural gas price scenario forecasts 
annual use to grow 1from a level of 28.5 Bcf in 2000 to 29.6 Bcf in 2010 and 30.7 
Bcf in 2020. The annual average rate of growth during the period is less than 
one half percent. Total commercial usage over the forecast period, under our 
high natural gas price assumption, will grow by 1.1 Bcf over the short run 
forecast period (2000-201 0) and by 2.2 Bcf over the longer run forecast period 
(2000-2020). For the year 2010, this would represent a 3.9 percent increase in 
commercial natural gas usage over the short run period and a 7.8 percent 
increase over the longer run period. Under our high price assumption, usage 
would be approximately 2.2 Bcf below the baseline short run forecast estimate 
and 4 Bcf over the longer run forecast period. The changes associated with each 
of our different price scenario forecasts are presented in Table 5.3. 
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Table 5.3: Forecast Commercial Natural Gas Usage Under 
Different Price Scenarios 

2000 28,566,567 28,451,442 28,683,799 
2001 28,908,639 28,602,525 29,224,552 
2002 29,202,722 28,671,009 29,760,330 
2003 29,652,404 28,890,366 30,464,513 
2004 30,168,262 29,170,069 31,249,292 
2005 30,564,363 29,336,492 31,915,682 
2006 30,841,053 29,395,288 32,457,978 
2007 31,043,801 29,392,036 32,921,074 
2008 31,261,135 29,407,258 33,402,273 
2009 31,531,308 29,473,177 33,946,905 
2010 31,851,818 29,585,393 34,555,030 
2011 32,188,449 29,713,250 35,188,542 
2012 32,511,023 29,831,304 35,811,692 
2013 32,807,588 29,930,419 36,408,946 
2014 33,086,385 30,018,098 36,989,250 
2015 33,362,837 30,107,039 37,571,398 
2016 33,648,108 30,205,861 38,169,861 
2017 33,943,765 30,315,356 38,787,369 
2018 34,244,481 30,431,127 39,417,553 
2019 34,543,626 30,548,081 40,051,786 
2020 34,837,741 30,663,720 40,685,286 

3,285,251 1,133,951 5,871,231 

174 278 

Under our low price~ forecast, commercial natural gas usage would increase 
considerably given this class' strong price sensitivity (i.e., price elasticity of 
demand). The average annual rate of growth under our low price scenario is well 
over 1.5 percent per year. Over the short run forecast period, commercial usage 
will grow by 5.9 Bcf and almost 12 Bcf over the longer run forecast period. 
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Table 5.4: Forecast Commercial Natural Gas Usage Under 
Different Income Scenarios 

2000 28,566,567 28,576,984 28,532,498 
200'l 28,908,639 28,929,557 29,150,269 
2002 29,202,722 29,234,126 29,474,563 
2003 29,652,404 29,694,762 29,803,121 
2004 30,168,262 30,222,057 30,103,978 
2005 30,564,363 30,629,414 30,387,626 
2006 30,841,053 30,916,930 30,668,380 
2007' 31,043,801 31,130,068 30,951,703 
2008 31,261 '135 31,357,778 31,237,019 
20091 31,531,308 31,638,622 31,522,587 
2010 31,851,818 31,970,191 31,807,560 
2011 32,188,449 32,318,083 32,091,903 
2012 32,511,023 32,651,874 32,375,815 
2013 32,807,588 32,959,461 32,659,420 
2014 33,086,385 33,249,113 32,942,736 
2015 33,362,837 33,536,403 33,225,744 
2016 33,648,108 33,832,619 33,508,427 
2017 33,943,765 34,139,374 33,790,782 
2018 34,244,481 34,451,290 34,072,809 
2019 34,543,626 34,761,652 34,354,512 
2020 34,837,741 35,066,944 34,635,893 

3,285,251 3,393,207 3,275,062 

271174 489 961 395 

Table 5.4 presents our forecast sensitivity analysis for changes in commercial 
usage resulting from different assumptions of future economic activity. Higher 
sustained economic ~~rowth in the state could result in the growth of commercial 
natural gas usage, holding other factors constant. As seen in the table, under a 
high income scenario, commercial natural gas usage would increase by 22.7 
percent over the long run forecast period and by approximately 22.4 percent 
under a low income scenario. 
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5.3: Industrial Baseline Forecast Sensitivity 

Under our baseline forecast, we anticipate that industrial natural gas usage will 
grow at a relatively slow pace. Customer growth and usage in this class has 
been relatively constant over the recent past, and without the addition of new 
industries, it seems unlikely that there would be a significant relative shift in 
industrial usage. However, despite the relatively low percent growth for industrial 
use, it is a meaningful amount in absolute levels. 

Table 5.5: Forecast Industrial Natural Gas Usage Under 
Different Price Scenarios 

2000 73,238,676 73,197,507 73,280,303 
2001 73,636,131 73,553,767 73,719,514 
2002 74,033,625 73,910,037 74,158,897 
2003 74,431 '150 74,266,303 74,598,436 
2004 74,828,701 74,622,570 75,038,129 
2005 75,226,290 74,978,844 75,477,994 
2006 75,623,904 75,335,110 75,918,010 
2007 76,021,556 75,691,388 76,358,194 
2008 76,419,233 76,047,661 76,798,539 
2009 76,816,949 76,403,938 77,239,049 
2010 77,214,690 76,760,215 77,679,715 
2011 77,612,470 77,116,500 78,120,555 
2012 78,010,275 77,472,776 78,561,547 
2013 78,408,118 77,829,065 79,002,711 
2014 78,805,987 78,185,348 79,444,037 
2015 79,203,895 78,541,636 79,885,529 
2016 79,601,835 78,897,930 80,327,188 
2017 79,999,800 79,254,219 80,769,008 
2018 80,397,803 79,610,512 81,210,997 
2019 80,795,832 79,966,805 81,653,146 
2020 81,193,900 80,323,106 82,095,472 

3,976,015 3,562,708 4,399,411 

7 5 7 599 8 169 
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Under our baseline forecast, we anticipate industrial usage to grow around 1 
percent per year. For the short run forecast period (2000-201 0), this would entail 
about a 5.4 percent increase or 4 Bcf. Over the long run forecast period we 
anticipate baseline growth of about 8 Bcf - or about an 11 percent increase. If 
prices increase, we forecast industrial natural gas usage growth would decrease 
slightly. Alternatively, should prices decrease, industrial natural gas usage would 
increase slightly. 

We also considered the impact of changing economic conditions on industrial 
usage patterns in Alaska. Under most income scenarios, there are limited shifts 
in industrial usage over both the short run and longer run forecasting horizon. 
Given the relatively steady baseline forecast, changes in our differing income 
assumptions (as we!l as price) typically result in level shifts in usage. 

Table 5.6: Forecast Industrial Natural Gas Usage 
Under Different Income Scenarios 

2000 73,238,676 73,271,847 73,205,369 
2001 73,636,131 73,702,568 73,569,492 
2002 74,033,625 74,133,416 73,933,615 
2003 74,431,150 74,564,396 74,297,739 
2004 74,828,701 74,995,497 74,661,862 
2005 75,226,290 75,426,724 75,025,986 
2006 75,623,904 75,858,085 75,390,109 
2007 76,021,556 76,289,566 75,754,232 
2008 76,419,233 76,721,175 76,118,356 
2009 76,816,949 77,152,918 76,482,479 
2010 77,214,690 77,584,783 76,846,603 
2011 77,612,470 78,016,776 77,210,726 
2012 78,010,275 78,448,903 77,574,849 
2013 78,408,118 78,881,154 77,938,973 
2014 78,805,987 79,313,533 78,303,096 
2015 79,203,895 79,746,048 78,667,220 
2016 79,601,835 80,178,686 79,031,343 
2017 79,999,800 80,611,453 79,395,467 
2018 80,397,803 81,044,357 79,759,590 
2019 80,795,832 81,477,384 80,123,713 
2020 81,193,900 81,910,542 80,487,837 

3,976,015 4,312,935 3,641,234 

7955 695 7 
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5.4: Electric Utility Baseline Forecast Sensitivity 

We also examined a number of different scenarios for power generation. Our 
sensitivity analysis of power generation differed somewhat from the analysis 
done for retail natural gas usage for residential, commercial, and industrial 
customers. Our sensitivities were based upon changes that our economic 
drivers (price, income) had on electricity usage. From there we forecast the 
changes associated with gas fired power generation, and natural gas usage. 

Table 5.7: Forecast Electric Utility Natural Gas Usage 
Under Different Price Scenarios 

2000 35,656,886 35,569,901 35,569,901 
2001 32,949,652 32,125,910 33,773,393 
2002 33,655,948 32,814,549 34,497,347 
2003 34,119,758 33,266,764 34,972,752 
2004 34,899,977 34,027,477 35,772,476 
2005 35,406,497 34,521,334 36,291,659 
2006 35,330,693 34,447,426 36,213,961 
2007 35,813,699 34,918,357 36,709,042 
2008 36,248,792 35,342,572 37,155,012 
2009 36,677,751 35,760,807 37,594,694 
2010 37,031,714 36,105,921 37,957,507 
2011 37,353,364 36,419,530 38,287,198 
2012 37,759,602 36,815,612 38,703,592 
2013 38,149,476 37,195,739 39,103,213 
2014 38,529,726 37,566,483 39,492,969 
2015 38,899,627 37,927,136 39,872,118 
2016 39,272,923 38,291,100 40,254,746 
2017 39,657,179 38,665,750 40,648,609 
2018 40,036,768 39,035,849 41,037,687 
2019 40,414,176 39,403,821 41,424,530 
2020 40,790,982 39,771,208 41,810,757 

1,374,828 536,020 2,387,606 

096 307 

Table 5.7 presents the results from our electric utility baseline demand sensitivity 
analysis for changes in retail electricity prices. Under our baseline scenario, we 
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anticipate electric generation demand for natural gas to grow during the short run 
forecast period at approximately 3.9 percent. Over the longer run, we forecast 
generation use of natural gas to grow by about 14.4 percent. 

If retail electricity prices increase by one percent, in real dollars, per year, we 
anticipate a slowing of electricity demand, and as a result, natural gas fired 
generation. The short run increase in power generation usage of natural gas 
falls to 1.51 percent under our high price scenario, and to 11.8 percent over the 
longer run forecast period. 

Under a low retail electricity price scenario, we see moderate growth in the 
amount of natural gas fired generation. Over the short run period, this increase 
is about 6. 7 percent, while over the longer run there is approximately at 17.5 
percent increase in natural gas demanded by electric generators. 

We have also examined the potential changes in natural gas fired power 
generation from shifts in our underlying economic output assumptions. If state 
income wer~ to grow by one percent, in real dollars, per year, we forecast a 
relatively significant amount of gas fired power generation. Gas usage by power 
generation increase by about 14.5 percent over a ten year period, and 26.1 
percent over the longer forecast period, assuming relatively strong economic 
growth. 

Alternatively, if economic growth were to proceed on a relatively flat pace, we 
see power generation dipping in the short run, but rebounding slightly over the 
long run forecast period. In the short run, we forecast natural gas usage to fall by 
about 6.3 percent. Gas usage by power generation would increase over the 
longer run, but at a very moderate rate (3.2 percent). 
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Table 5.8: Forecast Electric Utility Natural Gas Usage Under 
Different Income Scenarios 

2000 35,656,886 35,569,901 35,569,901 
2001 32,949,652 36,244,617 29,654,687 
2002 33,655,948 37,021,543 30,290,353 
2003 34,119,758 37,531,734 30,707,782 
2004 34,899,977 38,389,974 31,409,979 
2005 35,406,497 38,947,146 31,865,847 
2006 35,330,693 38,863,763 31,797,624 
2007 35,813,699 39,395,069 32,232,329 
2008 36,248,792 39,873,671 32,623,913 
2009 36,677,751 40,345,526 33,009,975 
2010 37,031,714 40,734,885 33,328,543 
2011 37,353,364 41,088,701 33,618,028 
2012 37,759,602 41,535,562 33,983,642 
2013 38,149,476 41,964,424 34,334,529 
2014 38,529,726 42,382,699 34,676,754 
2015 38,899,627 42,789,590 35,009,664 
2016 39,272,923 43,200,216 35,345,631 
2017 39,657,179 43,622,897 35,691,462 
2018 40,036,768 44,040,445 36,033,091 
2019 40,414,176 44,455,593 36,372,758 
2020 40,790,982 44,870,081 36,711,884 

1,374,828 5,164,984 -2,241,358 

5134 180 1 141 

5.5: Total Usage Baseline Forecast Sensitivity 

Under our baseline forecast, we estimate that total natural gas usage will 
increase from an annual level of approximately 155 Bcf (2000) to 182 Bcf (2020). 
The total increase in total natural gas usage over this period is 27 Bcf. For the 
year 2020, this increase represents a 17.6 percent increase from its 1999 levels 
under our baseline forecast. 

If natural gas prices were to increase at an annual average rate of one percent, 
· we estimate much lower levels of total natural gas usage. Our high price case 
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estimates annual use to grow from a level of 155 Bcf in 2000 to a level of 175 Bcf 
in 2020. Total usage over the forecast period, under our high natural gas price 
assumption, will grow by 20.8 Bcf over the forecast period. For the year 2020, 
this would represent a 13.4 percent increase in total natural gas usage. Under 
our high price assumption, usage would be approximately 6.5 Bcf below the 
baseline estimate. 

If natural gas prices were to decrease at an annual average rate of one percent 
over the forecast period, we estimate higher total natural gas usage. Our low 
price forecast for total natural gas usage is 155 Bcf in 2000, and grows to a level 
of 191 Bcf by the year 2020. This represents an increase of 35.6 Bcf over 2000 
total usage levels - or a 23 percent increase. Under our low price scenario, total 
natural gas usage will be approximately 8.4 Bcf above its baseline level. 

Table 5.9: Forecast In-State Natural Gas Usage Under 
Different Price Scenarios 

2000 154,980,358 154,718,943 155,070,588 
2001 153,334,730 152,076,681 154,604,295 
2002 155,061,745 153,490,926 156,661 ,503 
2003 156,708,696 154,825,800 158,646,312 
2004 158,745,146 156,535,791 161,043,895 
2005 160,395,253 157,872,101 163,050,624 
2006 161,350,851 158,539,575 164,344,576 
2007 162,798,743 159,696,591 166,,140,531 
2008 164,220,859 160,832,230 167,914,047 
2009 165,697,439 162,019,644 169,753,495 
2010 167,157,253 163,187,419 171,588,512 
2011 168,608,985 164,346,721 173,424,979 
2012 170,139,507 165,586,218 175,347,131 
2013 171,636,103 166,798,526 177,236,172 
2014 173,113,957 167,997,914 179,108,184 
2015 174,587,941 169,196,528 180,981,401 
2016 176,083,191 170,416,609 182,884,641 
2017 177,608,996 171,666,470 184,828,565 
2018 179,144,660 172,926,720 186,791,058 
2019 180,686,203 174,194,846 188,766,237 
2020 182,232,010 175,470,138 190,751,225 

12,176,895 8,468,477 16,517,924 

27 52 20 751 195 35 
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If state personal inc:ome were to increase at one percent per year, we forecast 
opportunities for total natural gas usage growth. Under our high income 
assumption, total nattural gas usage will increase from a level of 155 Bcf in 2000 
to 189 Bcf in 2020. This represents a 22.1 percent increase over the forecast 
period. Under the high income scenario, total natural gas usage would be 
approximately 6.9 Bcf above the baseline estimated growth levels. 

If state personal income were to remain constant over the forecast period, total 
natural gas usage growth would grow by about 6.4 Bcf less than the baseline 
estimate. Under our low income assumption, total natural gas usage will grow 
from a level of 155 Bcf in 2000 to 176 Bcf in 2020. This represents a 13.5 
percent increase ove~r the forecast period. 

Table 5.10: Forecast In-State Natural Gas Usage Under 
Different Income Scenarios 

2000 154,980,358 155,003,678 154,759,441 
2001 153,334,730 156,852,618 150,080,509 
2002 155,061,745 158,765, 176 151,664,896 
2003 156,708,696 160,576,250 153,040,912 
2004 158,745,146 162,811,359 154,679,708 
2005 160,395,253 164,635,020 156,060,819 
2006 161 ,350,851 165,708,078 156,920,937 
2007 162,798,743 167,331,417 158,292,685 
2008 164,220,859 168,926,844 159,629,589 
2009 165,697,439 170,579,124 160,967,656 
2010 167,157,253 172,210,299 162,244,222 
2011 168,608,985 173,833,176 163,497,824 
2012 170,139,507 175,546,192 164,834,032 
2013 171,636,103 177,226,405 166,162,283 
2014 173,113,957 178,889,779 167,488,831 
2015 174,587,941 180,551 ,375 168,813,176 
2016 176,083,191 182,237,825 170,147,855 
2017 177,608,996 183,959,360 171,499,851 
2018 179,144,660 185,693,724 172,855,292 
2019 180,686,203 187,437,174 174,216,611 
2020 182,232,010 189,188,250 175,585,427 

Ten Year 
Increase 12,176,895 17,206,621 7,484,781 

Twenty Year 
Increase 27 34 20 
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5.6: Conclusions 

The sensitivity analysis for the baseline forecast was developed to examine a 
range of gas usage levels that could be realized under differing economic 
conditions. The main factor influencing these potential shifts in usage are the 
income and price e1lasticities of demand that have been estimated for each 
customer class. Overall, price impacts tend to have greater implications for 
usage relative to income impacts. This is particularly true for commercial 
customers that can exhibit price elasticities of -0.8 in the short run and -1.8 in 
the long run. 

Sensitivity ranges (i.e, high, low) for price and income were developed from a 
fixed range over longer run 1 0 year averages. A given symmetrical range around 
this historic averages were developed for comparison purposes. The approach 
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is similar to that developed by ISER in its Alaska forecast. However, our ranges 
are admittedly smaller, and more conservation than some of the outer ranges 
considered in the ISER analyses. Our sensitivity analysis is designed to answer 
a "what if' question, i.e., explore changes in the dependent variable due to lower 
or higher levels of the independent variables. In that sense, the levels of the 
independent variables represent not so much a "forecasted" values, but rather 
certain discrete levj~ls, which, in our view, correspond to a qualitative label of 
"high" and "low". 

There are a number of other sensitivities to in-state usage that can be 
considered. These sensitivities include examining the implications of shifts in 
natural gas usage of large individual users. Currently, there are two significant 
industrial users of natural gas in Alaska: the LNG facility owned by Phillips and 
Marathon in Kenai, and the Agrium, Inc. ammonia-urea facility, located in 
neighboring Nikiski. Combined, these facilities account for close to 130 Bcf per 
year in natural gas usage. Expansions or closure of these facilities could have 
significant implications for in-state usage. The role that these facilities play in 
determining in-state usage trends is examined in greater detail in Chapter 7. 
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CHAPTER 6: EXPANDED RESIDENTIAL SERVICE 

6.1: Regional Analysis of Expanded Residential Service Opportunities 

In terms of the residential market, we examined two potential opportunities for 
increased natural gas usage: 

(1) Expanding coverage of natural gas service to those remote areas 
that currently have no existing or proposed gas service. 

(2) Increasing natural gas market penetration rates in areas that 
already have gas service. 

In order to analyze these potential opportunities we used a geographic 
information system (GIS) to combine demographic gee-referenced information 
with information on existing and proposed natural gas service areas. This 
approach allowed us to establish a spatial framework for residential natural gas 
service in Alaska, which is required for the analysis. 

According the 2000 U.S. Census of Population and Housing, Alaska has a 
population of 580 thousand people, which make up 205 thousand households. 
Approximately two thirds of the population reside in the Southcentral region. The 
Interior and the Southeast region account for 11 percent each, while the Far 
North region has only 4 percent. Anchorage, located in the Southcentral region, 
is the only large city in the state, it alone accounts for 45 percent of the total 
Alaskan population. Together, the cities of Juneau and Fairbanks, with 
populations of about 30,000 each, account for 10 percent of statewide 
population. 

Figure 6.1 shows the geographic distribution of settlements within Alaska 
according to size. The distribution of population in the state is very uneven, with 
majority of the popu~ation concentrated in three major urban clusters: Anchorage; 
Juneau; and Fairbanks. The size of the dots in Figure 6.1 represents the size of 
the settlements throughout the state. Very small dots, for instance, represent 
settlements with less than 500 households (conventionally, population is 
measured in number of people; however, we are using number of households 
because a household represents a gas service customer). As can be seen on 
the map, Alaska has three major areas with population greater than 4,500 
households: Juneau in the Southeast, Anchorage in the Southcentral area, and 
Fairbanks in Interior Alaska. There are a considerable number of settlements in 
Alaska with fewer than 500 households. 
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Number of Households 
• < 500 
• 500- 1500 
• 1500-2500 
• 2500-3500 
• 3500-4500 

>4500 

Figure 6.1 Geographical Distribution of Settlements in Alaska 
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Our next step after identifying settlement distributions and locations throughout 
the state was to identify those settlements that are currently being served by 
natural gas distribution systems. In addition to identifying current systems, we 
also identified those areas that have plans for future services. This information 
was collected from the Regulatory Commission of Alaska (RCA). The 
settlements with existing or proposed natural gas services are provided in Table 
6.1. The geographic distribution of these settlements and their gas service status 
is presented in Figure 6.2. 
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Table 6.1 Settlements with Existing or Proposed Natural Gas Service 

572 

Southcentral 2,454 

Southeast AIGC 1,397 

Southeast AIGC 1,811 

Southeast AIGC 30,711 

Southeast AIGC 710 

Southeast AIGC 7,922 

Southeast AIGC 854 

Southeast AIGC 139 

Southwest AIGC 6,334 

Southeast AIGC 1,375 

Southeast AIGC 3,224 

Southeast AIGC 8,835 

Southeast AIGC 862 

Southcentral AIGC 4,036 

Southeast AIGC 2,308 

Southeast AIGC 680 

Far North BUECI 4,581 

Southcentral ENSTAR 260,283 

Southcentral ENSTAR 2,635 

Southcentral EN STAR 1,202 

Southcentral ENSTAR 6,942 

South central ENSTAR 4,327 

Southcentral EN STAR 4,533 

Southcentral ENSTAR 3,759 

Southcentral ENSTAR 4,705 

South central EN STAR 5,469 
South central EN STAR 182 

Interior FNG 30,224 

Far North NORGASCO 5 

Source: Regulatory Commission of Alaska and 2000 U.S. Census of Population 
and Housing. 
AIGC =Alaska Interstate Gas Company. 
BUECI = Barrow Utilities & Electric Cooperative, Incorporated. 
FNG =Fairbanks Natural Gas, LLC. 
Note: Not all the settlements receive residential gas service. AIGC is planning to 
provide gas service. 
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NG Service 
e AIGG 
e BUEGI 
e ENSTAR 
e FNG 
e NORGASCO 
12. No NG Service 

Figure 6.2: Geographical Distribution of Natura! Gas Service in Alaska 
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Figure 6.2 shows that there are a large number of settlements that are currently 
not listed as having gas service. Areas covered by existing or proposed systems 
are restricted to Southcentral and Southeastern Alaska. Based upon publicly 
available information, there are other small pockets in northern Alaska and one in 
Interior Alaska. 

Table 6.2 shows the distribution of Alaska population and households. The top 
portion of the table presents the numbers for each of the series, while the bottom 
half of the table shC!WS the relative distribution. An important statistic reported in 
this table is that 30 percent of Alaska's population and 28 percent of its 
households are not being served by natural gas. 

Table 6.2 Distribution of Alaska Population and Households 
by Existing or Proposed Natural Gas Service 

No NG service 

AIGC 

BUECI 

EN STAR 

FNG 
NORGASCO 

No NG service 

AIGC 

BUECI 

ENSTAR 
FNG 

NORGASCO 

176,272 

74,224 

4,581 

294,037 

30,224 

5 

30.4% 

12.8% 

0.8% 

50.8% 

5.2% 

0.0% 
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1,371 

107,052 

11,075 

1 

28.0% 
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0.7% 
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0.0% 
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Alternatively, some 72 percent of Alaska's households currently reside in places 
with natural gas service. As seen in Table 6.3, 52 percent of all households in 
Alaska five within the Enstar's service zone. Enstar, the state's largest focal 
distribution company (LDC), provides natural gas to residential and commercial 
customers in Anchorage, Big Lake, Chugiak, Eagle River, Ekfutna, Girdwood, 
Houston, Kenai, Kn~k, Nikiski, Palmer, Peters Creek, Soldotna, Sterling, Wasilla, 
and Whittier. Enstar contemplates expanding gas distribution service to 
Ninilchik, Anchor Point, Homer and other lower Kenai Peninsula communities. 

Table 6.3: Proposed Kenai Kachemak Pipeline Project 

South central 
Homer Southcentral 
Kasilof Southcentral 

Ninilchik Southcentral 

ENSTAR 
EN STAR 
EN STAR 

EN STAR 

3,946 
471 
772 

Unocaf Alaska and Marathon Oil Company have formed the Kenai Kachmak 
Pipeline, LLC and recently announced an open season for a 58-mile gas 
transmission pipeline between Kenai and Anchor Point near the southern end of 
the Kenai Peninsula. The KKPL initially would transport gas from new fields 
currently under exploration in the southern Kenai Peninsula into the existing 
pipeline distribution system operated by Enstar and Kenai-Nikiski Pipeline. 
Enstar eventually may construct a distribution segment between Anchor Point 
and Homer. The KKPL is expected to begin operation in 2004. Pipeline capacity 
is still unknown and will depend on exploration success. When all phases are 
completed, gas service could become available to the communities of Ninilchik, 
Anchor Point, Clam Gulch, Kasilof, and Homer. Collectively these southern 
Kenai Peninsula communities contain approximately 2,900 occupied households, 
representing about a three-percent addition to the existing 105,000 Enstar 
customer base. This would imply about 500 to 600 million cubic feet per year of 
potential residential gas service, not including commercial and electric power 
generation potential. 

Alaska Interstate Gas Company (AICG) has proposed to develop a gas service, 
which would serve places containing 14 percent of all Alaska households, 
primarily in Southeast. According to the RCA 2000 Annual Report, AIGC was 
scheduled to begin serving Juneau, Ketchikan, and Sitka on July 1, 2001; 
Cordova, Craig, Klawock, Kodiak, Petersburg, Valdez, and Wrangell by July 1, 
2005; and Angoon, Haines, Kake, Klukwan, Metlakatla, Skagway, and Yakutat by 
July 1, 2010. However it is important to point out that, except for Valdez, these 
relatively small and remote communities are located apart from the road- or rail-
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connected energy belt and apart from known natural gas reserves or gas 
transmission lines. 

Table 6.4 examines the distribution of settlement size and number of households 
with and without natural gas service. According to the information available to 
our study, there are some 297 settlements with fewer than 500 households that 
do not have access to natural gas service. The total number of households that 
live in these small, non-gas service areas is approximately 25,000. There are 26 
settlements in Alaska that range between 500 and 2,400 households that do not 
have access to natural gas service. These places account for approximately 
29,000 households. There is one settlement in Alaska that has a total of 4,100 
households that is currently listed as not having access to natural gas service. 
This is an area around the campus of University of Alaska at Fairbanks, a census 
designated place (COP), College, located just outside the corporate limits of 
Fairbanks. 

Table 6.4: Distribution of Alaska Households by Settlement Size and 
Existing or Proposed Natural Gas Service 

<0.5 

<1.5 

<2.5 

<3.5 

<4.5 

All 

<0.5 
0.5-1.4 
1.5-2.4 
2.5-3.4 
3.5-4.4 
>4.5 

All 

10 287 

20 306 

24 313 

27 313 

27 314 

30 314 

4 
3 
0 
3 

30 

297 

326 

337 

340 

341 

344 

7 
0 

0 

314 

2,450 

13,603 

20,768 

29,865 

29,865 

147,305 
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297 
29 
11 
3 

3 

344 

24,599 

39,798 

53,158 

53,158 

57,262 

57,262 

2,450 24,599 
11,153 15,199 
7,165 13,360 
9,097 0 

0 4,104 
117,440 0 

27,049 
26,352 
20,525 

9,097 
4,104 

117,440 

147,305 57,262 204,567 

; ' ' .::';~; ' :; 
;·,~ 

"" 

X'seitt~rliint$'. HC>tise116lds 

27,049 96.6% 90.9% 

53,401 93.9% 74.5% 

73,926 92.9% 71.9% 

83,023 92.1% 64.0% 

87,127 92.1% 65.7% 

204,567 91.3% 28.0% 

SGI 012744 



The next step in our analysis was to estimate the amount of natural gas that 
could be used if the identified unserved areas of Alaska were offered access to 
natural gas service. This estimate has been provided in Table 6.6. Our analysis 
of new potential res~dential in-state demand has been conducted in a "boundary" 
fashion. That is, we have identified the outer range of new residential growth 
possibilities. The outer range is estimated assuming that every household will 
use natural gas at current average consumption rate. The first 1two lines in Table 
6.6 identify existing residential consumption and customers. Line 3 through line 
5 estimate those households that currently have access to natural gas service, or 
have plans for service in the near future. 

Line 6 and line 7, however, estimate those households that either do not have 
access to natural gats service or do not utilize their ability to access natural gas 
service. Line 7 divided by line 2, therefore, would give the current percent of 
customers not taking natural gas service (not shown). Lines 8 through 11 
estimate natural gas usage (based on the observed average consumption per 
customer) for the various types of residential households: those with natural gas 
service; those with proposed natural gas service; and potential usage for those 
that currently do not have residential natural gas service. 

Line 10 shows the potential residential gas usage levels in areas without access 
to natural gas if service were extended to these areas. The largest concentration 
of these volumes, seen as a percentage in the far right hand columns, is in the 
Southcentral region of Alaska. Nearly 50 percent of expanded service usage 
volumes could come from this region. The next two largest opportunities for 
regional development appear to be in the Southwest region (21 percent) and the 
Interior region (19 percent). 

We also conducted a number of additional analyses that estimated potential 
residential usage if the penetration rates of existing, proposed, and potential 
regions were expanded to 1 00 percent. This estimate would reflect the 
maximum coverage of gas usage in Alaska if all households were served. These 
estimates have been provided on line 12 through line 16. Line 14, for instance, 
estimates total gas usage if existing and proposed regions expanded their 
penetration rates to 1 00 percent. 
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Table 6.6: Summary Analysis of Potential Residential In-State Natural Gas Usage 

Potential Residential NG Consumption In Alaska 
Assuming Universal Access and 100%Market 
Saturation 

Places with households include Cordova and Valdez 
Metlakatla, Petersburg, Sitka, Wrangell and Yakutat (Southeast); and 
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Currently, the Southcentral region dominates both the total number of 
households with access to natural gas service, and, as a result, total residential 
natural gas usage. Table 6.6, line 3 shows that this region currently accounts for 
close to 90 percent of all households with access to natural gas service. Line 4, 
however, reveals that new (proposed) service opportunities are being created in 
other regions. These new expansion plans are primarily in the Southeastern 
region (84 percent of new service proposed for this area). 

Another focus of the analysis is to identify households in existing natural gas 
service areas that do not receive service. Overall, Alaska has an approximate 
residential natural gas service penetration rate of 80 percent, while the 
Southcentral region has a somewhat higher average residential penetration rate 
of 82 percent. We have identified some 11,075 households in the Interior region 
that are within a defined natural gas utility service area. This region includes the 
Fairbanks North Star Borough and is examined in greater detail at the end of this 
chapter. 

Lines 8 through 11 of Table 6.6 estimates the natural gas usage associated with 
households in different Alaska regions. A large portion of the estimated natural 
gas usage is in the Southcentral region. In addition to identifying the existing 
distribution of regional natural gas usage, we have also identified new 
opportunities for natural gas service volumes that are presented on line 10. We 
have identified a pobential for 8.9 Bet if service were expanded to unserved areas 
of Alaska. This increased usage assumes that the currently unserved areas 
achieve a penetration rate comparable to the state-wide average. 

As indicated above, close to 50 percent of our identified new sources of 
expanded residential natural gas usage are located in the Southcentral region. 
Approximately 40 percent of those potential expanded service usage is in the 
Interior (19.0 percent) and Southwest (20.5 percent) regions of the state. The 
remaining new expanded service usage opportunities are in the Far North (8 
percent) and Southe~ast (3 percent) regions. Line 11 sums the existing gas 
usage and the new potential expansions, to estimate a new in-state residential 
natural gas usage level based upon 1999 average usage trends and levels. 

The analysis also considers opportunities for expanding gas usage in areas that 
currently have natural gas service coverage through increasing the market 
penetration rates. Line 12 and line 13, for instance, estimate the levels of gas 
usage that could occur in existing and proposed service areas if service 
penetration rates were increased from their existing levels to 1 00 percent. These 
opportunities from service expansion have been summed on line 14. We 
estimate approximately 7.4 (29.2-21.8) Bcf of additional usage opportunities if 
service penetration levels were increased to their maximum. 

Approximately 7 4 percent of the expanded service opportunities are located in 
Southcentral Alaska. Close to 16 percent of the expanded service opportunities 
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are located in Southeast Alaska. The total service expansion opportunities are 
much less in the remaining areas, primarily because these areas currently have 
no to little service to expand upon. 

Line 15 examines new residential usage opportunities in currently unserved 
areas from a different perspective. Here, we estimate total usage opportunities if 
service were expanded in these regions, and penetration rates reached 100 
percent. This estimate, therefore, is higher than that presented in line 10. We 
estimate the possibility of 11.3 Bcf of increased residential usage in currently 
unserved areas if 1 00 percent penetration rates were achieved. 

Line 14 and line 15 can be compared to examine new residential natural gas 
usage opportunities in existing areas (line 14) with new growth opportunities in 
unserved areas (line 15). Both estimates assume 100 percent penetration, so the 
comparison, as well as the sum (line 16), represent the boundary, or outermost 
opportunities for expanded residential natural gas usage. Comparing lines 14 
and 15, we see that increasing market penetration rates in areas with existing or 
proposed service {i'.5 Bcf per year) yields slightly less additional consumption 
than expanding service into the unserved regions (8.9 Bcf per year). 

We have presented three figures to try to simply the analysis presented in Table 
6.6. Figure 6.3 presents a pie chart showing the break-out of the estimated 
usage potentials in unserved areas, versus the estimated usage in existing LDC 
service territories for the state. Usage in unserved areas would represent 
approximately 29 percent of the total (or 8.9 Bcf per year). The remaining usage 
is associated with areas that already have natural gas service opportunities. This 
figure is based upon the estimates that assumed new areas will achieve 
penetration rates comparable to the statewide average. 

EStimated Usage 
for Served and 
Planned Areas 

EStimated Usage 
for Unserved 

Figure 6.3: Estimated Usage in Served and Unserved Areas Assuming 
Statewide Average Penetration Rates 
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Figure 6.4 is a similar representation, but shows total usage, and percentages, 
assuming 1 00 percent penetration of both unserved and served areas. Of the 
maximum total residential usage potential, usage in unserved areas represents 
about 28 percent of total, or 11.3 Bcf. Usage in areas currently served by LDCs 
increases to 29.2 Bcf, or 72 percent of total. 

Estimated Usage 
for Served and 

Estimated Usage 
for Unserved 

Figure 6.4: Estimalted Usage in Served and Unserved Areas Assuming 100 
Percent Penetration Rates 
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The last figure (Figure 6.5) we have presented compares the estimated usage in 
unserved areas with the estimated usage from expanding the statewide average 
penetration level from roughly 80 to 100 percent. As seen in the figure, the 
percentages and levels are roughly the same. Estimated usage in unserved 
areas could be approximately 8.9 Bcf while usage from expansion of current LDC 
penetration rates is 7.4 Bcf. 

Estimated Usage 
for System 
Expansion 

55% 

Estimated Usage 
for Increased 

LDC Penetration 

Figure 6.5: Comparison of Estimated Usage in Unserved Areas versus 
Increased Penetration Rates in Existing LDC Areas 

The results of our detailed analysis reveal some interesting insights into new 
residential natural gas usage opportunities. Our analysis supports the two major 
conclusions: 

(1) On a regional basis, Southcentral Alaska has the largest opportunities 
for expanding residential natural gas service beyond its current LDC 
service areas; 

(2) On a statewide basis, potential growth in residential natural gas usage 
associated with increasing the penetration rates of existing local 
distribution systems almost equals potential growth associated with 
extending the service into remote areas. 
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6.2: Residential Proximity Analysis to Existing and Proposed Natural Gas 
Infrastructure 

We also conducted an alternative analysis that examined the possibilities of 
expanding natural gas service to customers living within proximity to existing and 
proposed natural gas infrastructure of the state. The two sets of natural gas 
infrastructure that we examined included: 

(1) Expansions to the existing natural gas utilities (LDCs); 

(2) Service expansion opportunities in geographic proximity to the 
Alaska natural gas transportation pipeline. 

In both cases, for any given area, physical proximity to sources of natural gas 
infrastructure becomes a critical factor in determining costs of the provision of 
natural gas. Our geographic proximity analysis proceeded along the following 
lines: 

1. We used the geographic boundary files developed by the U.S. Census 
Bureau to produce a map of Alaskan settlements (cities, towns, villages, 
census designated places, etc.) in their administrative (or census­
designated) boundaries. 

2. We used the newly released STF1 file for Alaska from the 2000 U.S. 
Census of Population and Housing to identify the number of occupied 
households in each settlement. 

3. We used information contained in the 2000 Annual Report of the Alaska 
Regulatory Commission to identify settlements with either existing or 
proposed natural gas service. As a result, we have classified all the 
settlement in Alaska as either having existing or proposed natural service 
(EPNGS) or as not having existing or proposed service (NOEPNG). 
These areas have been presented earlier in Figure 6.2. 

4. For every EPNGS settlement we created four proximity zones in five-mile 
increments. For instance, a five-mile proximity zone is created by 
extending administrative borders of a settlement outward by five miles. A 
1 0-mile zone, however, covers a territory around a settlement that is 
between 5 andl 10 miles of its existing geographic definition. Thus, adding 
up the opportunities in each five-mile increment will result in the 
cumulative total new natural gas usage opportunities. 

5. When buffers in each distance range had multiple EPNGS settlements, we 
merged each of these settlements into a single proximity zone. Given the 
concentration of many existing service areas, we created four proximity 
zones for Alaska. Thus, a five-mile Alaska zone covers all the territory 
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within five miles of the EPNGS area. These concentrations have been 
presented in Figure 6.6. The upper left hand side of this figure shows the 
state-wide concentrations. The upper right hand side is a zoomed-in view 
of the northern Alaska concentrations, while the lower part of the figure 
provides a zoomed-in view of the southern Alaska region. 

6. Following the description of the proposed Alaska Highway Route (AHR) 
for the natural gas transportation pipeline, we developed a digital 
boundary for the proposed pipeline route (this region will be labeled 
"AHR").1 

7. Similar to the procedure described above for EPNGS buffers, we 
developed four proximity zones in the increment of five miles around the 
AHR. These boundaries have been presented in Figure 6.7. 

8. We overlaid boundaries of NOEPNGS settlements separately with 
EPNGS zones and with AHR zones. Thus, every NOEPNGS settlement 
was classified according to proximity (within 5 miles, within 1 0 miles, 
within 15 miles, within 20 miles, and beyond 20 miles) to the examined 
natural gas infrastructure. 

9. Finally, we aggregated the number of occupied households living in 
NOEPNGS settlements by region and by proximity to sources of natural 
gas supply. Tables 6.7, 6.8, and 6.9 present the results of our analysis. 
We have also estimated usage associated with these household estimates 
and have presented them in Tables 6.10 and 6.11. 

1For purposes of our analysis, the AHR includes spurs into the Southcentral region. 
These spurs, and our mapping of the AHR, is based upon the presentation provided by Alaska 
DNR Commissioner Pat Pourchot which is available on the Alaska Highway Natural Gas Council 
homepage: www.gov. state.ak. us/gascouncil 

70 

SGI 012752 



Distance to EPNGS (miles) 
<5 
5-10 
10-15 
15-20 

Figure 6.6: Proximity Zones around Existing and Proposed Natural Gas Systems in Alaska (EPNGS ) 
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Distance to AHR (miles) 
~5 

5-10 
. 10-15 
15-20 

Figure 6.7: Proximity Zones Areas Around the Proposed Alaska Highway Route (AHR) 
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Table 6. 7 reports the number of households in settlements without natural gas 
service (NOEPNGS), while Table 6.8 shows the frequency distribution of 
households within each region and for Alaska as a whole. In both tables, 
statistics for the proximity zones close to existing natural gas systems (EPNGS) 
are provided in the columns while the statistics for proximity zones close to 
Alaska Highway Route (AHR) are presented in the rows. These tables should be 
read in a cumulative and not incremental fashion. 

For instance, Table 6.7 shows that in the lower most corner of the table, there 
are 57,262 households (intersection of "Row Total" and "Column Total") living in 
settlements that have no existing or proposed natural gas service. Of that 
amount, some 26,220 households do not live within 20 miles of either an existing 
natural gas distribution system (EPNGS) or the Alaska Highway Route (AHR) 
pipeline. These households (26,220) amount to some 45.8 percent of total non­
served Alaska households. Thus, close to half of the households in Alaska 
reside within settlements that are not within 20 miles of neither the proposed 
major transportation route, nor an existing local distribution system. 

On the other extreme, we have provided estimates of those households that are 
close to existing LDC systems and the AHR. Consider the bottom most section 
of Table 6.7 that has the Alaska totals. In the upper row (within 5 miles) we 
estimate that there are 10,325 households that are in settlements that are within 
both 5 miles of existing LDC systems (EPNGS) and the proposed highway route 
(AHR). Thus, some 18 percent of the non-served households reside in 
settlements that are within 5 miles of both the existing LDC systems and the 
AHR. The percentage can be found in the same cell on Table 6.8 

We can also examine the geographic distribution of households within areas 
served by LDC systems and AHR separately. Consider the same section of 
Table 6.7 (the Alaska total section). We find that there are 11,934 households 
that are in settlements within 10 miles of the AHR and within 5 miles of an 
existing LDC system, representing 20.8 percent of the total unserved households 
in Alaska (Table 6.7 for cumulative percent). Moving to the right hand side of this 
section of bottom of Table 6.7 we find that there are 12,490 households that 
reside within 5 miles of the AHR and within 20 miles of an existing LDC system. 
This represents 21.8 percent of the unserved households (Table 6.7). 

Table 6.9 presents summary of the major mileage categories and the households 
that fall into the proximity zones we have identified. Estimates for each region 
are provided in this table. In addition, to the right of the Alaska total is the sum of 
the households in the combined Interior and Southcentral regions. 

We conclude from the geographic proximity analysis that approximately 19,000 
occupied households, representing the potential for 3.8 Bcf per year of natural 
gas usage, are located within 20 miles of the proposed AHR and an existing gas 
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service area. These households are located primarily in the Southcentral and 
Interior regions allld represent about one-third of all occupied households, 
statewide that currently are not served by natural gas distribution systems. 
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Table 6.7: Distribution of Alaskan Households without Existing or 
Proposed Acce:ss to Natural Gas Service by Proximity to Potential 
Sources of NatiUral Gas Supply 

~ 
Distance to EPNGS Settlements 

Region Within 5 Within 10 Within 15 Within 20 Beyond Row 
miles miles miles miles 20 miles Total 

Distance to AHR 
Within 5 miles 0 0 0 0 13 13 
Within 1 0 miles 0 0 0 0 13 13 

Far Within 15 miles 0 0 0 0 13 13 
North Within 20 miles 0 0 0 0 25 25 

Beyond 20 miles 0 0 0 0 4,525 4,525 
Column Total 0 0 0 0 4,550 4,550 

Within 5 miles 5,555 5,732 7,403 7,720 1,761 9,481 
Within 1 0 miles 5,555 5,732 7,403 7,939 1,761 9,700 

Interior 
Within 15 miles 5,555 5,732 7,403 7,939 1,787 9,726 
Within 20 miles 5,555 5,732 7,403 7,939 1,822 9,761 
Beyondl20 miles 0 0 0 0 1,695 1,695 
Column Total 5,555 5,732 7,403 7,939 3,517 11,456 

Within 5 miles 4,770 4,770 4,770 4,770 1,400 6,170 
Within 1 0 miles 6,379 6,417 6,417 6,417 1,409 7,826 

South Within 15 miles 9,259 9,297 9,297 9,297 1,771 11,068 
Central Within 20 miles 11,162 11,219 11,219 11,219 2,150 13,369 

Beyond 20 miles 4,849 5,474 5,561 5,778 7,954 13,732 
Column Total 16,011 16,693 16,780 16,997 10,104 27,101 

Within 5 miles 0 0 0 0 0 0 
!Within 10 miles 0 0 0 0 0 0 

South !Within 15 miles 0 0 0 0 0 0 
East Within 20 miles 19 19 19 19 0 19 

Beyond 20 miles 434 590 926 1,160 615 1,775 
Column Total 453 609 945 1,179 615 1,794 

Within 5 miles 0 0 0 0 0 0 
Within 10 miles 0 0 0 0 0 0 

South Within 15 miles 0 0 0 0 0 0 
West Within 20 miles 0 0 0 0 0 0 

Beyond 20 miles 743 817 841 930 11,431 12,361 
Column Total 743 817 841 930 11,431 12,361 

Within 5 miles 10,325 10,502 12,173 12,490 3,174 15,664 
Within 1 0 miles 11,934 12,149 13,820 14,356 3,183 17,539 

Alaska Within 15 miles 14,814 15,029 16,700 17,236 3,571 20,807 
Total Within 20 miles 16,736 16,970 18,641 . 19,177 3,997 23,174 

Beyond 20 miles 6,026 6,881 7,328 7,868 26,220 34,088 
Column Total 22,762 23,851 25,969 27,045 30,217 57,262 
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Table 6.8: Relative Frequency Distribution of Alaskan Households without 
Existing or Pmposed Access to Natural Gas Service by Proximity to 

Potential Sources of Natural Gas Supply 

~ 
Distance to EPNGS Settlements 

Region Within 5 Within Within Within Beyond Row 
miles 10 miles 15 miles 20 miles 20 miles Total 

Distance to AHR 
Within 5 miles 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 
!Within 10 miles 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 

Far Within ·15 miles 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 
North Within 20 miles 0.0% 0.0% 0.0% 0.0% 0.5% 0.5% 

Beyond 20 miles 0.0% 0.0% 0.0% 0.0% 99.5% 
Column Total 0.0% 0.0% 0.0% 0.0% 100.0% 

Within 5 miles 48.5% 50.0% 64.6% 67.4% 15.4% 82.8% 
Within 1 0 miles 48.5% 50.0% 64.6% 69.3% 15.4% 84.7% 

Interior 
Within 15 miles 48.5% 50.0% 64.6% 69.3% 15.6% 84.9% 
Within 20 miles 48.5% 50.0% 64.6% 69.3% 15.9% 85.2% 
Beyond 20 miles 0.0% 0.0% 0.0% 0.0% 14.8% 
Column Total 48.5% 50.0% 64.6% 69.3% 100.0% 

Within 5 miles 17.6% 17.6% 17.6% 17.6% 5.2% 22.8% 
Within 10 miles 23.5% 23.7% 23.7% 23.7% 5.2% 28.9% 

South Within 15 miles 34.2% 34.3% 34.3% 34.3% 6.5% 40.8% 
Central Within 20 miles 41.2% 41.4% 41.4% 41.4% 7.9% 49.3% 

Beyond 20 miles 17.9% 20.2% 20.5% 21.3% 29.3% 
Column Total 59.1% 61.6% 61.9% 62.7% 100.0% 

Within 5 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 10 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

South !Within 15 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
East Within 20 miles 1.1% 1.1% 1.1% 1.1% 0.0% 1.1% 

Beyond 20 miles 24.2% 32.9% 51.6% 64.7% 34.3% 
Column Total 25.3% 33.9% 52.7% 65.7% 100.0% 

!Within 5 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 1 0 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

South Within 15 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
West !Within 20 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Beyond 20 miles 6.0% 6.6% 6.8% 7.5% 92.5% 
Column Total 6.0% 6.6% 6.8% 7.5% 100.0% 

Within 5 miles 18.0% 18.3% 21.3% 21.8% 5.5% 27.4% 
!Within 10 miles 20.8% 21.2% 24.1% 25.1% 5.6% 30.6% 

~Iaska Within 15 miles 25.9% 26.2% 29.2% 30.1% 6.2% 36.3% 
Total !Within 20 miles 29.2% 29.6% 32.6% 33.5% 7.0% 40.5% 

Beyond 20 miles 10.5% 12.0% .12.8% 13.7% 45.8% 
Column Total 39.8% 41.7% 45.4% 47.2% 100.0% 
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Table 6.9: Summary of Distribution of Alaskan Households without Existing 
or Proposed Access to Natural Gas Service by Proximity to Potential 

Sources of Natural Gas Supply 

Far South South South Alaska Interior and 
Interior South 

North Central East West Total Central 
Within 5 miles 
ofEPNGS 0 5,555 16,011 453 743 22,762 21,566 
Within 5 miles 
ofAHR 13 9,481 6,170 0 0 15,664 15,651 
Within 5 miles 
ofEPNGS and 
AHR 0 5,555 4,770 0 0 10,325 10,325 

Within 1 0 miles 
ofEPNGS 0 5,732 16,693 609 817 23,851 22,425 
Within 10 miles 
ofAHR 13 9,700 7,826 0 0 17,539 17,526 
Within 10 miles 
ofEPNGS and 
AHR 0 5,732 6,417 0 0 12,149 12,419 

Within 15 miles 
ofEPNGS 0 7,403 16,780 945 841 25,969 24,183 
Within 15 miles 
ofAHR 13 9,726 11,068 0 0 20,807 20,794 
Within 15 miles 
ofEPNGS and 
~HR 0 7,403 9,297 0 0 16,700 16,700 

Within 20 miles 
ofEPNGS 0 7,939 16,997 1,179 930 27,045 24,936 
Within 20 miles 
ofAHR 25 9,761 13,369 19 0 23,174 23,130 
Within 20 miles 
ofEPNGS and 
AHR 0 7,939 11,219 19 0 19,177 19,518 

Beyond 20 
miles of both 
EPNGS and 
t\HR 4,525 1,695 7,954 615 11,431 26,220 9,649 
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Table 6.10: Potential Natural Gas Usage by Alaskan Households without 
Existing or Proposed Access to Natural Gas Service by Proximity to 
Potential Sourc:es of Natural Gas Supply, Mcf 

~ 
Distance to EPNGS Settlements 

Within 5 Within 10 Within 15 Within 20 Beyond 20 
miles miles miles miles miles Row Total 

Region Distance to AHR 
Within 5 miles 0 0 0 0 2,578 2,578 
Within 1 0 miles 0 0 0 0 2,578 2,578 
Within 15 miles 0 0 0 0 2,578 2,578 
Within 20 miles 0 0 0 0 4,958 4,958 

Far Beyond 20 miles 0 0 0 0 897,308 897,308 
North Column Total 0 0 0 0 902,265 902,265 

Within 5 miles 1 '101 ,557 1,136,656 1,468,015 1,530,876 349,206 1,880,082 
Within 1 0 miles 1,101,557 1,136,656 1,468,015 1,574,304 349,206 1,923,510 
Within 15 miles 1,101,557 1,136,656 1,468,015 1,574,304 354,362 1,928,666 
Within 20 miles 11101,557 1,136,656 1,468,015 1,574,304 361,303 1,935,606 
Beyond 20 miles 0 0 0 0 336,119 336,119 

Interior Column Total 1,101,557 1,136,656 1,468,015 1,574,304 697,421 2,271,725 

Within 5 miles 945,891 945,891 945,891 945,891 277,620 1,223,511 
Within 10 miles 1,264,956 1,272,491 1,272,491 1,272,491 279,405 1,551,896 
Within 15 miles 1,836,060 1,843,595 1,843,595 1,843,595 351,189 2,194,784 
Within 20 miles 2,213,425 2,224,728 2,224,728 2,224,728 426,345 2,651,073 

South Beyond 20 miles 961,557 1,085,494 1,102,746 1,145,777 1,577,278 2,723,056 
Central Column Total 3,174,981 3,310,222 3,327,474 3,370,505 2,003,623 5,374,128 

Within 5 miles 0 0 0 0 0 0 
Within 10 miles 0 0 0 0 0 0 
Within 15 miles 0 0 0 0 0 0 
Within 20 miles 3,768 3,768 3,768 3,768 0 3,768 

South Beyond 20 miles 86,062 116,997 183,626 230,028 121,955 351,983 
East Column Total 89,830 120,765 187,394 233,796 121,955 355,750 

Within 5 miles 0 0 0 0 0 0 
Within 1 0 miles 0 0 0 0 0 0 
Within 15 miles 0 0 0 0 0 0 
Within 20 miles 0 0 0 0 0 0 

South Bey_ond 20 miles 147,337 162,011 166,770 184,419 2,266,767 2,451,186 
West Column Total 147,337 162,011 166,770 184,419 2,266,767 2,451,186 

Within 5 miles 2,047,448 2,082,547 2,413,906 2,476,767 629,404 3,106,171 
Within 10 miles 2,366,512 2,409,147 2,740,506 2,846,795 631,189 3,477,984 
Within 15 miles 2,937,616 2,980,251 3,311,610 3,417,899 708,129 4,126,028 
Within 20 miles 3,318,749 3,365,151 3,696,510 3 802,799 792,605 4,595,404 

Alaska Beyond 20 miles 1,194,956 1,364,502 1,453,142 1,560,224 5,199,426 6,759,650 
Total Column Total 4,513,705 4,729,653 5,149,653 5,363,024 5,992,031 11,355,055 
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Table 6.11: Summary of Potential Natural Gas Usage by Alaskan 
Households without Existing or Proposed Access to Natural Gas Service 

by Proximity to Potential Sources of Natural Gas Supply, Mcf 

Interior and 
South South South Alaska South 

Far North Interior Central East West Total Central 
Within 5 
miles of 
EPNGS 0 1,101,557 3,174,981 89,830 147,337 4,513,705 4,276,538 
Within 5 
miles of 
lt\HR 2,578 1,880,082 1,223,511 0 0 3,1 06,171 3,103,593 

Within 10 
miles of 
EPNGS 0 1,136,656 3,310,222 120,765 162,011 4,729,653 4,446,878 
Within 10 
miles of 
AHR 2,578 1,923,510 1,551,896 0 0 3,477,984 3,475,406 

Within 15 
miles of 
EPNGS 0 1,468,015 3,327,474 187,394 166,770 5,149,653 4,795,489 
Within 15 
miles of 
AHR 2,578 1,928,666 2,194,784 0 0 4,126,028 4,123,450 

Within 20 
miles of 
EPNGS 0 1,574,304 3,370,505 233,796 184,419 5,363,024 4,944,809 
Within 20 
miles of 
~HR 4,958 1,935,606 2,651,073 3,768 0 4,595,404 4,586,679 

Beyond 20 
miles of 
both 
EPNGS and 
lt\HR 897,308 336,119 1,577,278 121,955 2,266,767 5,199,426 1,913,397 
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6.3: Gas Opportunities in the Interior Region 

One of the nearest concentrations of potential gas usage in Alaska is in the 
Interior section of the state. Table 6. 7 shows that of the 15,664 unserved 
households in the state, some 5,555 (35 percent) are in the Interior region. Over 
50 percent of all the unserved households in the state that are within 10 miles of 
the proposed AHR project are in the Interior region of the state. Some 41 
percent of all households in the state living within 20 miles of both types of 
infrastructure (distribution and proposed transmission) are in the Interior region.2 

We explore the degree of residential geographic concentration, and its 
implications for potential gas demand in this section. 

6.3.1: Overview of the Greater Fairbanks Region: The Fairbanks 
North Star Borough (FNSB) encompasses nearly 7,500 square miles of interior 
Alaska near the con·fluence of the Tanana and Chena Rivers and is located in the 
proximity of the Alaska Highway route for the proposed gas pipeline. As seen in 
Table 6.12, Borough population was 82,840 in 2001. Some 53,300 people reside 
in the ten communities and two military bases in the NSB region. The remaining 
29,500 FNSB inhabitants reside in unincorporated places in the greater 
Fairbanks North Star Borough area. The City of Fairbanks, with a population of 
30,224 is Alaska's s,econd largest community and the Borough hub. College, a 
separate community located three miles northwest of Fairbanks, is the location of 
the University of Alaska at Fairbanks and includes an additional 11 ,400 
residents. 

The greater FNSB area has been inhabited by Koyukon Athabascans for 
thousands of years. During the gold rush era of the 1890s, Fairbanks began a 
steamboat landing. The University of Alaska Fairbanks was established in 1915. 
Eielson Air Force Base, established during Worth War II, is 26 miles south of 
Fairbanks, near the City of North Pole (1 ,570 population) and accounts for an 
additional 5,400 Borough residents. The area continued to grow with 
construction of the AI can Highway and with the Trans-Alaska oil pipeline. 

The FNSB contains 29,800 occupied housing units plus an additional 3,500 
vacant or seasonal dwellings. Approximately one third of these are located in 
unincorporated places. Average occupied household size in the borough is 2.68, 
down from 2.70 in 1990. 

Average temperatures in the greater FNSB range from -22 degrees Fahrenheit 
during winter to 72 degrees Fahrenheit during summer. Seasonal extremes can 
far exceed these this temperate range. According to the Stone and Webster 
Railbelt lntertie Reconnaissance Study (1989, lntertie Study), heating degree 
days in the Fairbanks area are approximately 40 percent greater than 

2There are 7,939 unserved households in the Interior region compared to a state-wide 
total19,777. See Table 6.1 for details. 
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Anchorage. The average occupied household would consume approximately 
235 Mcf of natural gas per year. 3 

1989. 

3
Stone and Webster Engineering Corporation. Railbelt lntertie Reconnaissance Study, 
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T bl 6 12 F . b k N rth St 8 hP I f dH Ch t . f 2000 2001 a e . . a1r an s 0 ar oroug1 opu a ton an ousmg arac er1s 1cs, -
Average 

Household 
Population Housing Units Size2 

Occupied Vacant Total 
Item In Group 

In Occ HHs Qs Total Total Seasonal 
(a) (b) (c) (d) (e) (f) (g) (h) 

1 College 10,651 751 11,402 4,104 397 54 4,501 2.60 
2 Ester 1,600 80 1,680 727 87 22 814 2.20 
3 Fairbanks1 28,325 1,899 30,224 11,075 1,282 121 12,357 2.56 

4 Fox 300 - 300 119 40 2 159 2.52 
5 Harding Lake 216 - 216 98 391 371 489 2.20 
6 Moose Creek 541 1 542 223 57 - 280 2.43 
7 North Pole 1,561 9 1,570 605 48 1 653 2.58 
8 Pleasant Valley 623 - 623 219 27 13 246 2.84 
9 Salcha 854 - 854 317 71 36 388 2.69 
10 Two Rivers 482 - 482 177 15 7 192 2.72 
11 Subtotal 45,153 2,740 47,893 17,664 2,415 627 20,079 2.56 

12 EilesonAFB 5,090 310 5,400 1,448 83 - 1,531 3.52 
13 Subtotal 50,243 3,050 53,293 19,112 2,498 627 21,610 2.63 

14 Unincorporated 29,517 30 29,547 10,665 1,016 366 11,681 2.77 

15 Fairbanks NSB 79,760 3,080 82,840 29,777 3,514 993 33,291 2.68 
16 Fairbanks NSB 74,139 3,581 77,720 26,693 5,130 -na- 31,823 2.70 

(1990) 
1 Includes Fort Wainwright. 
2 Equal to ratio of population in occupied households (a) to occupied housing units (d). 
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6.3.2: Residential Sector Gas Usage: Residential space heating is 
accomplished primarily with fuel oil. Electricity, and to a lesser extent, coal and 
wood, provide only modest baseload space heating requirements. 4 The high 
incidence of population in unincorporated places, and general lack of population 
density in the FNSB, is a barrier to widespread gas utility service throughout the 
area. The authors and expert reviewers of the 1989 lntertie Study determined 
that a subset equal to 38 percent of the Borough, representing the areas of 
Fairbanks, North Pole, Farmers Loop, and Beaver Loop comprise the "gas 
service area" that may be economically served by a gas utility.5 The number of 
households in the Fairbanks North Star borough gas service area in 2001 is 
estimated to be approximately 11,300. 

Fairbanks Natural Gas, LLC has operated as a local distribution company for 
residential and commercial natural gas service in the city of Fairbanks since 
1998. Gas from the Enstar system is liquefied in a small facility near Wasilla and 
transported by cryogenic tanker trailers to its local distribution pipeline system in 
Fairbanks. As shown in Table 6.13, the residential and commercial natural gas 
customer base has expanded from 50 in 1999 to 300 in 2001. Average gas 
usage per customer is about 560 Mcf per year. Retail prices varied from $6.29 to 
$7.59 per Mcf, dep1ending on customer class and volume of gas usage. The 
average retail price of gas was $7.19 over the three-year period, 1999-2001. 

Table 6.13: Fairbanks Natural Gas, LLC Customers and Gas Usage, 1998-
2002 

The 1989 lntertie Study projected households to grow on average 2 percent 
annually from the year 2000 to 2010. The statewide annual average household 
growth used for base~ case projections by the Institute of Social and Economic 
Research (2001)6 is 1.19 percent during the period 2000-2009. The upper 
range of growth assumes a set of optimistic conditions such as an increase in the 
real price of ANS Crude, development of ANWR, and the construction of the gas 

4
U.S. Department of Energy, Energy Information Administration. Residential Energy 

Consumr,tion Survey. 
Ibid, Vol. 1 0. 

6
1nstitute for Social and Economic Research, Economic Projections: Alaska and the 

Southern Rai/belt 2000-2025, October ,2001. 
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pipeline, among other large projects. While the success of the other events is 
not assured, the construction of the gas pipeline is a necessary condition for the 
delivery of ANS g1as to Fairbanks. Given its location on the pipeline route, 
Fairbanks is assumed to grow at the forecasted statewide rate of 1.5 percent 
through 2009. At this rate, occupied households in the gas service area would 
grow to 12,558 in 2009 (Table 6.14). 

The 1989 lntertie Study used historical residential gas usage in Anchorage, 
adjusted for 40 percent more heating degree-days, to forecast average annual 
residential gas utility usage in Fairbanks. This forecast was based on the 
demand for each existing fuel source and an assumed gas market penetration 
factor. In turn, this penetration rate is driven largely by the difference bet\lveen 
the price of natural gas and its substitutes. As shown in Table 6.14, the 
penetration rate used for the Fairbanks gas service area residential sector varies 
from 25 percent to 83 percent. The high penetration rate is based on the 
assumption that the price of gas will be half that of fuel oil, per million BTUs. This 
rate is lower than Enstar's experience in the Southcentral region, which is ranges 
from 90 percent, 95 percent, and 98 percent for electricity, fuel oil and propane 
substitutes, respectively. 
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Table 6.14: Summary of Potential Natural Gas Usage in the Fairbanks North Star Borough Area by Sector in 2009 

Line 
No. 

1 

2 

3 

4 

5 
6 

7 

8 

Residential Sector 

Projected Total Occupied HHs in 20091 

Proportion of HHs in Gas Service Area2 

Number of HHs in Gas Service Area 

Penetration Rate in 20092 

Number of HHs Obtaining Gas Service 

Average Annual Household Gas Usage (Mcf/Yr)2 

Potential Residential Gas Usage in 2009 (BcfNr) 

9 Commercial Sector 

10 FNSB Commercial Space in 1997 (Million Sq Ft)3 

11 Non-Residential Commercial Space to be Heated (Miffion Sq Ft)3 

12 Projected Non-Res Commercial Space in 2009 (Million Sq Ft) 

13 Average Commercial Gas Usage (Mcf per Square Foot)2 

14 Penetration Rate in 20092 

15 Potential Commercial Gas Usage in 2009 (BcfNr) 

24 TOTAL FNSB AREA (Bet per Year) 

Table Notes: 

Formula 

Une4x Line 5 

(Line 6 x Line 7)/1 ,000,000 

(Line 12 x Line 13 x Line 14)/ 
1,000 

Sum (Lines 8 and 15) 

Low Medium High 

33,048 

38.0% 

12,558 

25.0% 50.0% 83.0% 

3,140 6,279 10,423 

235 

0.7 1.5 2.4 

18.5 

13.3 

15.9 

206 

25.0% 50.0% 83.0% 

0.8 1.6 2.7 

1;6 3.1 5.2 

Annual average growth is assumed to equal to 1.5% based on the analysis in Institute for Social and Economic Research, Economic Projections: Alaska and 
the Southern Railbelt 2000-2025, October 2001. 

2 83% based on Stone and Webster Engineering Corporation. Railbelt lntertie Reconnaissance Study, 1989. 
3 Special tabulation by Carl McManus, Deputy Appraiser for FNSB (1997). 
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It is important to remember that a key factor in energy mode switch is recovery of 
upfront investment cost of heating system conversion to the alternate fuel. The 
rule-of-thumb for gas utilities' market planning is that if a customer can recoup 
their cost of conversion within three years then the penetration rate will be over 
95 percent, at increments of 30 percent to 35 percent each year over a three to 
five year period.7 Although wood heat is not exactly homogenous with 
thermostat-controlled central heating furnaces, they serve the same ultimate 
purpose. The 1989 lntertie Study concluded that only 10 percent of all the 
residences currently burning wood in the greater Fairbanks gas service area 
would switch to natural gas. 

As shown in Table 6.14, potential residential gas usage for space heating and 
projected in 2009 in the greater Fairbanks area varies from between 0.7 to 2.4 
Bcf per year, depending on the rate of gas service penetration. By comparison 
current gas usage for space heating in the Enstar system in Southcentral is 
approximately 36 Bcf. 8 

6.3.3: Commercial Sector Gas Usage: The potential for gas 
consumption by commercial users in the FNSB, such as office buildings and 
hospitals is summarized in Table 6.14. Commercial energy consumption of gas 
is assumed to depend on the amount of commercial square footage in use. In 
1997, Fairbanks North Star Borough has 18.5 million commercial square feet on 
their tax roles.9 Of that total, 13.3 million square feet represent nonresidential 
space to be heated. The 1989 lntertie Study assumed that commercial building 
square footage would increase in step with increases in population. This rate will 
cause commercial, heated square footage to grow to approximately 15.9 million 
square feet by 2009 and require between 0.8 and 2. 7 Bcf per year, depending on 
the rate of gas service penetration (Table 6.14). 

7 Communication between ADNR and Dan Dieckgraeff of Enstar, July 1997. 
8
This figure is for residential and commercial usage only. DOE reported total retail safes 

by Enstar for 1999 is 45.6 Bet (includes some direct served utility and industrial usage). Gas 
usage for the region, including the Agrium plant, LNG production, other utility generation, and 
lease use of natural gas is 213 Bcf. 

9
Special tabulation provided to ADNR by Carl McManus, Deputy Appraiser for FNSB, 

(1997). 
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CHAPTER 7: NEW AND EXISTING INDUSTRIAL USAGE OPPORTUNITIES 

This chapter investigates the natural gas requirements for new and existing 
industries in Alask:a's economy. The two new industries that we examined 
included the addition of a major Internet server facility as well as a major 
petrochemical facility. We also consider the possibilities for expanded natural 
gas use in the LNG plant operated by Phillips and Marathon and the ammonia­
urea plant, recently acquired from Unocal by Agrium, Inc., botry located near 
Kenai, Alaska. 

7.1: New Natural Gas Usage Opportunities: Internet Server Facility 

Data centers, also referred to as "server farms" or "dot-com hotels" are buildings 
that house computer equipment to support information and communication 
systems. 1 It is commonly recognized that these data centers have energy usage 
requirements that are generally higher than most residential or commercial 
buildings. The exact usage levels of the facilities, however, are much disputed 
given how new this sector is to the economy, as well as some common 
misunderstandings about the energy requirements of the different types and 
sizes of these facilities. 

A recently released report prepared at the University of California, Berkeley and 
the Lawrence Berkeley Livermore (LBL) Laboratories, has offered a number of 
new insights into these facilities and their energy usage levels. One of the 
considerable contributions of this study has been to define a set of common 
metrics upon which to estimate Internet server energy usage. A brief digression 
on these matrices i:s helpful in terms of understanding how we estimated the 
potential energy needs of a new Internet facility in Alaska. This discussion will 
focus on the power requirements of the new facilities. Later, these power 
requirements wiil be translated into new natural gas usage opportunities. 

Power requirements in data centers are commonly referred to as the "power 
density" of the facility as measured in watts per square foot (W/sq.ft). What is 
commonly not clarified is exactly what square feet of an internet server facility is 
the most relevant. Data centers, for instance, can vary considerable in both size 
and composition. 

1This chapter of our report borrows heavily from recently completed research conducted 
at the University of California, Berkeley and the Lawrence Berkeley Livermore {LBL) Laboratory. 
This recent research provides an excellent analysis of Internet server farm energy requirements 
and debunks many recent estimates showing considerable energy demand growth from Internet 
facilities. This chapter of our report will refrain from repeated citations, however, the reader is 
encouraged to review the following report for analysis and energy usage estimates that we have 
used to estimate new Internet natural gas usage opportunities: Jennifer D. Mitchell-Jackson. 
Energy Needs in an Internet Economy: A Closer Look at Data Centers. M.S. Thesis. University 
of California, Berkeley, 2001. 
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A data center, like many commercial establishments, can be characterized by its 
gross floor space. Multiplying this gross floor space by a given power density 
factor can lead ove!restimates of power requirements for these facilities. In order 
to get an accurate representation of these uses, data center building 
compositions need to be disaggregated into its component parts. Understanding 
the uses and decomposition of an Internet server facility highlights the need for 
two important distinctions: 

Computer power density: the power drawn by the computer equipment 
divided by the central computer room floor area; and 

Building power density: the total facility power requirements divided by 
the building gross square feet. 

The recent LBL study found that close examination of these characteristics are 
important since energy usage at these facilities is often overstated due to the 
usable size of a given facility and the utilization of the equipment within a given 
relevant space. The LBL study, using actual data from Internet facilities and 
building information found that actual power density for a typical facility was 
much less than commonly accepted estimates. For the facility under 
investigation in the LBL study, researchers found that actual power requirements 
were 1.4 MWs compared to the "misinformed forecast" of 7.5 MW.2 

Our analysis uses the LBL ranges of computer floor power densities to estimate 
ranges of potential power and gas requirements for a typical facility. In addition 
to three potential power density factors, we used a range of computer floor sizes 
(in square feet) to estimate the potential total energy requirements. Our analysis 
assumes that all new Internet power requirements will be generated with natural 
gas fired generators. Thus, our estimates are an outer boundary of the potential 
gas usage that could result from a new internet facility. 

Lastly, our analysis assumes that power requirements will be generated on-site. 
We examine three different types of small-scale power generation technologies: 
a small gas turbine; a reciprocating engine; and a fuel cell. Various heat rate 
assumptions were used to convert power requirements to natural gas usage 
requirements. The summary results from our findings are presented in Table i'.1 

2
The misinformed forecast took total design power density and multiplied this by total 

building square feet. Thus size and utilization were overestimated. 
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Table 7.1: Summary of Internet Server Power and Gas Usage 

420 3,495,240 34,952 3,495,240 45,438 3,495,240 20,971 

720 5,991,840 59,918 5,991,840 77,894 5,991,840 35,951 

1,020 8,488,440 84,884 8,488,440 110,350 8,488,440 50,931 

1,050 8,738,100 87,381 8,738,100 113,595 8,738,100 
Facility, Medium Power 

1,800 14,979,600 149,796 14,979,600 194,735 14,979,600 
Facility, High Power 

2,550 21,221,100 212,211 21,221 '100 275,874 21,221 '100 

1,680 13,980,960 139,810 13,980,960 181,752 13,980,960 

2,880 23,967,360 239,674 23,967,360 311,576 23,967,360 

4,080 33,953,760 339,538 33,953,760 441,399 33,953,760 
C/) 

0 
,"'""" 
0 
f-l. 
N 
--.::) 
--.::) 
f-l. 
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The Internet facility usages presented in Table 7.1 are comparable to a recently 
announced Internet server farm that is considering development in Alaska. 
Netricity, L.L.C. has proposed to develop an Internet server farm that would 
provide web-hostin!g services and be connected to clients and users by the fiber 
optic system that runs the length of the trans-Alaska crude pipeline. 3 According 
to the proposal, the $1 billion facility would house 500,000 Internet servers in a 
one billion square foot building, with gas usage of approximately 120 MMcf/d. 
The facility would generate approximately 400 MW of electricity. Assuming that 
all of this electricity is used on site, this level of power usage (400 watts per 
square foot) is considerably higher than the high power density example 
illustrated above (85 watts per square foot).4 

7.2: New Natural Gas Usage Opportunities: Petrochemical Facility 

The potential gas usage opportunities associated with new petrochemical 
industries in Alaska is the subject of this section. In part, this analysis was 
stimulated by the opportunities that are currently being explored by Williams 
Energy Company. In a presentation before the Alaska Highway Natural Gas 
Policy Council, Williams announced that it was initiating a study of the 
petrochemical oppo11unities within the state. One potential option that has been 
discussed is the development of a project producing ethylene and propylene. 

The Williams proposal is based upon a facility that would use over one Bcf/d of 
natural gas. The plant would take ethane from the natural gas stream to crack 
ethylene. The ethylene, in turn, is used to develop polyethylene pellets, which 
would be shipped by rail to Anchorage or Seward for tanker shipment to global 
markets. Most of the residual gas (methane) would be re-injected back into the 
natural gas pipeline serving the facility. The plant would employ close to 350 full 
time personnel and a potential payroll of $18 million per year, with as much as 
$15 million a year paid to the Alaska Railroad for transportation services.5 This 
petrochemical facility opportunity, according to company spokespeople, is still 
under investigation. 

Almost all ethylene produced is consumed as feedstock for manufacturing other 
petrochemicals. Although some ethylene is shipped across the oceans in large 
quantities, the preference is usually to ship first-generation products such as 
polyethylene, or ethyl benzene.6 The economics for the production of ethylene 
depends to a large extent on the prices for feedstocks and co-products and 
transportation charges. In the U.S., the feedstocks of choice have been the 

3Petroleum News Alaska, Volume 7, Number 101-1, August 1, 2001 
"The Netricity proposal is not clear on exactly what square feet are being presented in ~ts 

overall proposed project size. As noted earlier, power density is higher when concentrated on 
core computer room density. 

5Kay Cashman. "Williams Wants To Operate Gasline. Petroleum News Alaska. 
(December 2, 2001): 11. 

6
Kirk-Othmer Encyclopedia of Chemical Technology. Fourth Edition, Volume 9. New 

York: John Wiley and Sons: 908. 
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lighter feeds of ethane and propane. Approximately 70 percent of U.S. ethylene 
production is from E~thane, propane, and butane. Ethane feed generally gives the 
lowest cost of production and the lowest capital investment relative to other 
feedstocks? Cheaper alternative feedstocks, in some instances, can offset this 
advantage. 

In the U.S., the Gulf Coast produces and consumes the majority of the ethylene 
production. In fad, six of the 10 largest plants in the U.S. are in Texas and 
louisiana. These plants are served by an extensive system of pipelines 
connecting the production and consuming plants. Currently operational U.S. 
ethylene plants, their locations, and typical feedstocks are provided in Table 7.2. 
These facilities are provided in the annual International Survey of Ethylene From 
Steam Crackers, Oil and Gas Journal, April 2001. 

7/bid., 910. 
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Chocolate Bayou, TX 

Phillips Chemical Co Cedar Bayou, TX 30% 25% 

Phillips Chemical Co Port Arthur, TX 794,000 70% 30% 

Phillips Chemical Co Sweeny, TX 181,000 80% 20% 

Phillips Chemical Co Sweeny, TX 318,000 100% 

Phillips Chemical Co Sweeny, TX 680,000 80% 20% 

Phillips Chemical Co Sweeny, TX 907,000 38% 37% 25% 

Westlake, LA 447,000 100% 

Freeport, TX 590,000 50% 50% 

Freeport, TX 950,000 10% 70% 20% 

Plaquemine, LA 500,000 80% 20% 

Plaquemine, LA 680,000 20% 30% 50% 

Seadrift, TX 440,000 100% 

Taft, LA 590,000 25% 25% 50% 
Taft, LA 410,000 25% 25% 50% 
Texas City, TX 680,000 95% 5% 

Orange, TX 590,000 100% 

Longview, TX 684,000 25% 67% 7% 1% 
Channelview, TX 875,000 5% 95% 

Chemicals, LP Chocolate Bayou, TX 875,000 5% 95% 
Chemicals, LP Clinton, 10 544,000 100% 
Chemicals, LP Corpus Christi, TX 476,000 80% 20% 
Chemicals, LP Lake Charles, LA 771,000 10% 30% 60% 
Chemicals, LP LaPorte, TX 385,000 80% 20% 

Morris, IL 789,000 60% 20% 20% 
Baton Rouge, LA 550,000 80% 20% 
Baytown, TX 882,000 

Beaumont, TX 1,890,000 50% 15% 35% 
Houston, TX 816,000 90% 10% 
Point Comfort, TX 356,000 33% 33% 34% 
Odessa, TX 714,000 

Port Arthur, TX 230,000 60% 
Port Neches, TX 551,000 

Corpus Christi, TX 136,000 

Deer Park, TX 151,000 15% 5% 50% 
Norco, LA 952,000 45% 5% 5% 45% 
Norco, LA 626,000 5% 35% 
Marcus Hook, PA 225,000 50% 50% 

Petrochemicals Corp Calvert City, KY 181,000 100% 
Petrochemicals Corp Sulphur, LA 590,000 65% 35% 

Sulphur, LA 436,000 100% 
Geismar LA 567 10% 
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Estimating the amount of natural gas used by a typical petrochemical facility like 
an ethylene plant is a very complicated process. These plants, which are 
constructed at what is referred to as "world class scale," can amount to billions of 
dollars of investment. Thus, prior to development, a substantial amount of work 
is conducted in optimizing plant design, including the use of feedstocks. Critical 
to this analysis is the liquids composition of the ANS gas stream, which is under 
the producers' control and would be influenced by requirements for gas cycling 
for EOR as well as by relative prices for various components in the gas stream. 

While large ethylene plants can use a significant amount of natural gas, it is 
important to keep in mind that only the ethane, propanes, and butanes of the gas 
are actually used for production. One of the byproducts of the cracking process 
is methane - often referred to as residual gas. In some instances, this unused 
methane can actually be injected back into the natural gas pipeline.8 

Given the myriad number of variables associated with estimating natural gas use 
at a "typical" ethylene plant, we have opted to use a "comparable facilities" 
approach to estimating potential natural gas usage at facilities located in 
Louisiana. These facilities and their typical annual natural gas consumption are 
presented in Table 7.3. These facilitates are all of "world class scale." In 
addition, one of these facilities is an ethylene and propylene facility owned and 
operated by Williams Energy. 

8
1t is common industry practice to refer to ethylene "crackers" when referring to the 

production process of converting ethane to ethylene. However, this is a misnomer. Ethylene is 
not cracked by rather is a product of the cracking process. For a straightforward description of 
the ethylene production process, see Donald L. Burdick and William L. Leffler. Petrochemicals in 
Non-Technical Language. Houston, Pennwell Books: 1990. 
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Table 7.3: Typical Gas Usage at Major Ethylene Facilities in Louisiana 

Westlake, LA 447,000 
Plaquemine, LA 500,000 80% 20% 
Plaquemine, LA 680,000 20% 30% 50% 50,000 136.99 
Taft, LA 590,000 25% 25% 50% 
Taft, LA 410,000 25% 25% 50% 7,908 21.67 
Baton Rouge, LA 550,000 80% 20% 20,020 54.85 

Norco, LA 626,000 5% 35% 60% 13,540 37.10 
Energy Services Geismar, LA 567,000 90% 10% 6,200 16.99 

Combined Plant Totals 
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7.3: Expanding Natural Gas Usage at Existing Industrial Facilities 

Currently, there are two significant industrial users of natural gas in Alaska: the 
LNG facility owned by Phillips and Marathon in Kenai, and the Agrium, Inc. 
ammonia-urea facility, located in neighboring Nikiski. A graph of the historic 
natural gas consumption for each industrial facility is presented in Figure 7 .1. 
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Figure 7.1: Annual LNG and Ammonia-Urea Use of Natural Gas 

Source: Alaska Department of Natural Resources. 

Phillips and Marathon share ownership in the LNG liquefaction facility and 
tankers located in Kenai, Alaska. The LNG facility began operating in 1969. The 
plant consumes 220 million cubic feet of natural gas per day (78 Bcf per year). 
The facility produces about 1.5 million metric tons of high-methane LNG per year. 
The LNG is sold to Tokyo Electric and Tokyo Gas companies. Today, the 
Phillips-Marathon LNG plant supplies approximately one percent of Japan's LNG 
consumption. The Kenai plant is a baseload LNG facility. Most other U.S. 
commercial LNG plants are peak saving operations, meaning small LNG plants 
typically located near utilities. Peak-shaving LNG plants liquefy and store gas 
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delivered by pipeline at low demand periods for later use during peak periods. 
Baseload plants like the Phillips-Marathon plant in Kenai serve markets that are 
located far away from sufficient supplies to enable economic deliveries by 
pipeline. As seen in Figure 7.1, the use of natural gas at the LNG facility has 
been relatively constant since 1996. Given the steady, long term nature of these 
contracts, this relatively steady use of natural gas is not unexpected. 

The economics of LNG are complicated and dependent upon a number of 
factors, not the least of which is forecasting the demand for LNG in Asian and 
world markets, as well as the direction of cost trends in other competing areas 
around the world. There have been a number of studies of expanded LNG 
production opportunities in Alaska over the past several years. Developing an 
alternative to these comprehensive studies was beyond the scope of this study. 

However, we have ~~xamined the trends in past LNG natural gas usage over 'the 
past several years to see if few additional production opportunities exist. As we 
noted above, the trends in gas usage are relatively stable, and outside year-to­
year variations, we see little opportunities to expand production beyond its 
current levels. Currrently, the Kenai LNG facility is operating slightly below its all­
time high level of usage of natural gas of 81 Bcf that occurred in 1996. In 2000, 
LNG uses of natural gas were at 78.5 Bcf, so conceivably, there may be an 
additional 2.8 Bcf of additional usage at the facility. 

We have also examined the potential use of natural gas by the state's other large 
industrial natural gas user: The Agrium ammonia-urea plant in Southcentral 
Alaska. This plant produces anhydrous ammonia (NH3) and urea fertilizer based 
on technology dating back to the 1960s. Plant output capacity is approximately 
two million tons per year, divided roughly between ammonia and urea. Natural 
gas (methane) is combined with nitrogen at high temperatures to produce NH3 

plus carbon dioxide and sulfur by-products. NH3 is the feedstock for many other 
products, including nitrogen-based urea fertilizer. Ammonia is sold in separate 
markets and is an ~ntermediate product used to make urea. Sometimes the 
relative price of urea is low. In such cases, it many be profitable to intensify 
ammonia production and reduce or completely halt urea production. Nearly all 
plant output is exported to markets in Southeast Asia, primarily Thailand. 

Based upon information included in the Manufacturing and Industrial Plant 
Database (MIPD), published by The HIS Energy Group, at about 49 Bcf per year, 
the Agrium plant currently operates at about 80 percent of capacity. The high 
point for natural gas usage for the facility, as seen in Figure 7.1, was in 1996 
when the facility use~d about 56 Bcf for that year. The facility consumed less 
natural gas from year to year since 1993. Hence, there appear to be short run 
opportunities for incre~ased gas usage of up to 7.2 Bcf per year. 

In a recent article published by Petroleum News Alaska, Agrium noted that they 
were interested in expanding its Cook Inlet operations, which could translate into 
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additional annual usage of 30 Bcf per year. 9 Chris Tworek, Vice President of 
Supply for Agrium noted that, in order for the facility to expand production, its 
natural gas input prices would have to be competitive with global prices, which 
range between 75 cents to $1.00 per MMBtu. The potential for Agrium to 
increase natural gas usage by 30 Bcf per year is unlikely to occur a prices 
prevailing in the Cook Inlet Basin today but should be considered in a long run 
forecast of new industrial uses of natural gas in Alaska. 

9
Kristen Nelson. "Agrium Would Like to Grow Cook Inlet Operation." Petroleum News 

Alaska. (November 25, 2001): A14. 
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CHAPTER 8: NEW POWER GENERATION OPPORTUNITIES 

The Alaska power system can be segregated into three categories: (1) 
interconnected utilities in the Railbelt; (2) small, isolated, non-interconnected 
utilities in the Bush; and (3) mid-size, non-interconnected utilities like Kodiak 
Electric Association and Copper Valley Electric Association, Inc. 

The Alaska Systems Coordinating Council (ASCC) provides oversight and 
coordination of statewide electric utility operations for reliability purposes. The 
ASCC is comprised of 17 electric utilities, three state agencies, and a federal 
agency. Nine ASCC members are interconnected in the railbelt region to serve 
the Anchorage Bowl, Fairbanks area, and the Kenai Peninsula. These members 
account for approximately 75 percent of the utility generating capacity in Alaska. 

The ASCC notes that, "the Alaska electric system is truly isolated and does not 
have a transmission grid as normally defined." The transmission systems that do 
exist are commonly referred to as "isolated radial single lines." There is no 
connection with transmission grids outside of Alaska. Many of the transmission 
system issues associated with the lower 48 simply do not exist in Alaska.1 

Power transmission interties on the northern and southern ends of the railbelt 
system between Fairbanks and Kenai Peninsula improve reliability by providing a 
second set of transmission links between Healy and Fairbanks in the north and 
between Anchorage and the Kenai Peninsula to the south. The Northern lntertie 
route selection process is complete and construction plans are finalized. This 
line will be constructed for 230 kilovolts (kV), but operated at 138 in the near 
term. The line is expected to be fully operational within three years. The 
Southern lntertie route selection process, including its associated environmental 
impact statement and findings, is underway. 

The majority of Alaska's 250 rural towns and villages are not interconnected. 
The rural town and village power systems typically rely on a single local diesel or 
fuel oil generating plant For these areas of the state, power cost and generator 
reliability (as opposed to transmission reliability) are of the greatest importance. 
According to the ASCC, maintenance programs, system upgrades, and applying 
new small-scale power generation technologies are a high priority. 

One of the more recent investigations of the potential for new power generation 
in Alaska, as well as increasing the efficiency of existing power generation 
stations, was conducted by CH2M Hill in a report prepared for the Regulatory 

1These include issues associated with interconnection rules and costs, transmission 
governance and pricing, long term transmission planning for wholesale competition, and the 
development of Regional Transmission Organizations (RTOs) or Independent System Operators 
(lSOs). 
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Commission of Alaska (RCA) and the Alaska Legislature. 2 This report, hereafter 
referred to as the CH2M Hill report, is a comprehensive examination of electric 
restructuring issues, how they relate to Alaska's power industry, and the potential 
costs and benefits of moving forward with greater competition. The study notes 
that " ... there is no restructuring model in existence today that would work in rural 
Alaska among the villages and cities that are not interconnected to the Railbelt 
system." 

The report offers three alternative pathways for the future development of 
Alaska's power system: 

(1) The State can "fix the potholes" in its current system; 

(2) The State can choose a scenario that focuses on rapidly 
"commoditizing kilowatts" in an effort to capture wholesale power 
market benefits; or 

(3) The State can choose a course of "controlled evolution," transitioning 
the current regulated system into a more competitive and diverse 
marketplace. 

The empirical analysis conducted in the CH2M Hill report included a "least cost 
dispatch" model for the state's railbelt utilities. Least cost multi-area dispatch 
models are common tools that are used in the lower 48 to examine the efficiency 
opportunities for coordinated least cost dispatch of power generation facilities. 
The approach, in its most simple form, stacks each generator by the least cost 
generation facility to its most expensive. The intersection of demand to this 
least-cost developed supply curve represents the amount of power generation 
that would be dispatched to the market, as well as the market clearing price for 
power. 

While the CH2M Hill report findings were modestly in favor of moving forward 
with a limited form of competition in Alaska, the RCA Staff was somewhat more 
critical of the idea. In comments attached to Order 7 in Docket Number R-97-10, 
the Commission Staff recommended that " ... the gains from restructuring appear 
to be modest, while risks are potentially considerable. Accordingly, Staff 
recommends that no policy action be taken at this time to restructure Alaska's 
Railbelt utility system."3 

With regards to the costs of moving forward with restructuring, the Staff 
comments noted that: 

2Karl Rabago, Tom Feiler, Floyd Damron, and Deanana Gamle. Study of Electric Utility 
Restructuring in Alaska. Report to the Alaska Public Utilities Commission and the Alaska State 
Legislature. June 30, 1999. 

3
Comments of the RCA Staff, Attachment to Order No. 7, Docket R-97 -10, In the Matter 

of Regulations Defining the Future Market Structure of Alaska's Electric Industry. June 22, 2001. 
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The Railbelt at present does not appear to have the infrastructure -
either in diversity of generator ownership, or in transmission 
redundancy- to support robust competition. The presence of long­
term fuel supply contracts may predetermine competitive outcomes 
if retail competition is introduced in the near term. It appears that 
Alaska has little gain, and potentially much to lose, by any quick 
movement to retail competition. The next five to ten years will see 
resolution of a number of important issues that will profoundly affect 
the economics of electricity production in the Railbelt.4 

The issue of electric restructuring is important to the future in-state opportunities 
for increased gas consumption. In the lower 48, the advent of wholesale and 
retail competition has resulted in an explosion of new merchant power plant 
construction. These merchant facilities are typical simple cycle (CT) or 
combined-cycle5 (CC) gas generating units. According to a U.S. Department of 
Energy study, about 50 percent of the future growth in natura~ gas demand will 
come from serving the fuel requirements of the power generation facilities.6 

However, there are a number of factors that dampen the possibilities that Alaska 
could experience an explosion in new gas fired generation resulting from 
competition. The RCA Staff raise a number of important issues with regards to 
both competition and the need for new power generation. Some of the factors 
that limit the possibilities of competition and new competitive power generation 
include: 

• Large reserve capacity margins that considerably delay when new units to 
the Railbelt need to be added; 

• Utilities that are primarily customer-owned; and 

• The prevalence of long term wholesale electricity and fuel contracts.7 

Referencing an earlier Black and Veatch study on power generation in Alaska, 
the RCA Staff notes that the State does not have a forecast power generation 
capacity addition need until the year 2014.8 

Given the RCA Staff comments and our own analysis of past power demand 
trends in Alaska, we have limited our analysis of new potential gas generation to 

4Commission Staff Comments at 2. 
5 A combined cycle generator is one that includes initial-stage turbine generation with a 

heat recovery unit for additional generation to enhance overall power generation efficiency. 
6
US Department of Energy, Annual Energy Outlook to 2020. Washington: Energy 

Information Administration, Table A.13. 
7Commission Staff Comments at 10. 
8
Commission Staff Comments at 11, referencing the Black and Veatch Power PooHng 

Study at 5-1 conducted on the behalf of the RCA, 1998. 
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two sources: first, fuel switching by the Bush utilities and larger non­
interconnected systems in Alaska; and second, a new power generation facility 
located in close proximity to the proposed Alaska Highway Route (AHR). We will 
assume that the AHR example could be translated into a "gas by wire" 
application, where power generated from this facility could be moved to 
neighboring areas to displace existing on-site power generation. 

8.1: Fuel Switching Opportunities for Bush and Larger No111-lnterconnected 
Systems 

Our analysis of fuel switching opportunities for power generation facilities is 
similar to that in our residential geographic proximity analysis. There is, 
however, a difference in how the power plant information is referenced to 
geographic locations. Due to the unavailability of specific gee-referencing 
information on many of the smaller power generating units, we aggregated 
generators (oil and diesel) by ZIP codes and used the U.S. Census-developed 
SIP code digital boundaries in the overlay procedures. Figure 8.1 maps all 
power generation facilities in Alaska based upon this method, while Figure 8.2 
highlights those facilities that are currently being fired by fuel oil or diesel fuel. 
The quantitative results of the proximity analysis have been presented in Tables 
8.1, 8.2, and 8.3 (capacity by region). The natural gas usage associated with 
switching these units are provided in Table 8.4 and 8.5. 

The geographic distribution of oil and diesel fired generators are different from 
those conducted earlier for residential customers. In particular, 34.2 percent of 
the potential fuel switching generating capacity is located within five miles of the 
proposed AHR (see Table 8.2). Some 202 MWs of capacity are located in the 
Interior section, 12.9 MWs of capacity is located within the Southcentral region, 
and 2.5 MWs are located in the Southeastern region (see Table 8.1). 

The largest opportunities for fuel switching through power generation are in the 
interior region - primarily in Fairbanks. Some 96 percent of the capacity 
available for fuel switching is located in this region, and within 5 miles of the 
AHR. 
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Figure 8. ~: Total Power Generation Capacity by Location 
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Figure 8.2: Oiil and Diesel Fired Generation Capacity by Location 
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Table 8.1: Distribution of Oil and Diesel Fired Power Generation Capaci~V 
by Proximity to Potential Sources of Natural Gas Supply (kW Capacity} 

Distance to EPNGS Settlements 

Region 
Within 5 Within 10 Within 15 Within 20 Beyond 

miles miles miles miles 20 miles Total 

Distance to AHR 
Within 5 miles 0 0 0 0 0 0 

Within 1 0 miles 0 0 0 0 0 0 

Far Within 15 miles 0 0 0 0 0 0 
North Within 20 miles 0 0 0 0 760 760 

Beyond 20 miles 0 0 0 0 48,228 48,228 

Total 0 0 0 0 48,988 48,988 

Within 5 miles 0 0 192,900 192,900 9,275 2ot,fl$ 
Within 1 0 miles 0 0 192,900 192,900 9,275 202,175 

Interior 
Within 15 miles 0 0 192,900 192,900 9,275 202,175 
Within 20 miles 0 0 192,900 192,900 9,275 202,175 
Beyond 20 miles 0 0 0 0 9,294 9,294 
Total 0 0 192,900 192,900 18,569 211,469 

Within 5 miles 0 0 0 2,536 10,456 1'2i89~ 
Within 10 miles 0 0 10,102 15,138 10,456 25,594 

South Within 15 miles 0 0 10,102 15,138 10,456 25,594 
Central Within 20 miles 0 0 10,102 15,138 48,366 63,504 

Beyond 20 miles 0 10,403 10,403 10,403 12,600 23,003 
Total 0 10,403 20,505 25,541 60,966 86,507 

Within 5 miles 2,500 2,500 I 2,500 2,500 0 a;~D:e> 
Within 1 0 miles 2,500. 2,500 i 2,500 2,500 0 2,500 

South Within 15 miles 2,500 2,500 2,500 2,500 0 2,500 
East Within 20 miles 2,500 2,500 11,130 11 '130 0 11,1130 

Beyond 20 miles 97,600 136,058 162,178 166,008 3,586 169,594 
Total 100,100 138,558 173,308 177,138 3,586 180,724 

Within 5 miles 0 0 0 0 0 0 
Within 1 0 miles 0 0 0 0 0 0 

South Within 15 miles 0 0 0 0 0 0 
West Within 20 miles 0 0 0 0 0 0 

Beyond 20 miles 0 0 28,775 29,205 78,755 107,960 
Total 0 0 28,775 29,205 78,755 107,960 

Within 5 miles 2,500 2,500 195 400 197,936 19,731 217,667 
Within 1 0 miles 2,500 2,500 205,502 210,538 19,731 230,269 

!Alaska Within 15 miles 2,500 2,500 205,502 210,538 19,731 230,269 
Total Within 20 miles 2,500 2,500 214,132 219,168 58,401 277,569 

Beyond 20 miles 97,600 146,461 201,356 205,616 152,463 358,079 
Total 100,100 148,961 415 488 424,784 210,864 635,648 
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Far 
North 

Interior 

South 
Central 

South 
East 

South 
West 

Alaska 
Total 

Table 8.2: Relative Frequency Distribution of Oil and Diesel Fired Power 
Generation Capacity by Proximity to Potential Sources of Natural Gas 

Supply (Percent of Total) 

Distance to EPNGS Settlements 
Within Within 10 Within 15 Within 20 Beyond 
Smiles miles miles miles 20 miles Row Total 

Distance to AHR 
Within 5 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 1 0 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 15 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 20 miles 0.0% 0.0% 0.0% 0.0% 1.6% 1.6% 
Beyond 20 miles 0.0% 0.0% 0.0% 0.0% 98.4% 
Column Total 0.0% 0.0% 0.0% 0.0% 100.0% 

Within 5 miles 0.0% 0.0% 91.2% 91.2% 4.4% Q$~~ 
Within 1 0 miles 0.0% 0.0% 91.2% 91.2% 4.4% 95.6% 
Within 15 miles 0.0% 0.0% 91.2% 91.2% 4.4% 95.6% 
Within 20 miles 0.0% 0.0% 91.2% 91.2% 4.4% 95.6% 
Beyond 20 miles 0.0% 0.0% 0.0% 0.0% 4.4% 
Column Total 0.0% 0.0% 91.2% 91.2% 100.0% 

Within 5 miles 0.0% 0.0% 0.0% 2.9% 12.1% 15.0% 
Within 1 0 miles 0.0% 0.0% 11.7% 17.5% 12.1% 29.6% 
Within 15 miles 0.0% 0.0% 11.7% 17.5% 12.1% 29.6% 
Within 20 miles 0.0% 0.0% 11.7% 17.5% 55.9% 73.4% 
Beyond 20 miles 0.0% 12.0% 12.0% 12.0% 14.6% 
Column Total 0.0% 12.0% 23.7% 29.5% "100.0% 

Within 5 miles 1.4% 1.4% 1.4% 1.4% 0.0% 1.4% 
Within 10 miles 1.4% 1.4% 1.4% 1.4% 0.0% 1.4% 
Within 15 miles 1.4% 1.4% 1.4% 1.4% 0.0% 1.4% 
Within 20 miles 1.4% 1.4% 6.2% 6.2% 0.0% 6.2% 
Beyond 20 miles 54.0% 75.3% 89.7% 91.9% 2.0% 
Column Total 55.4% 76.7% 95.9% 98.0% 100.0% 

Within 5 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 10 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 15 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 20 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Beyond 20 miles 0.0% 0.0% 26.7% 27.1% 72.9% 
Column Total 0.0% 0.0% 26.7% 27.1% 100.0% 

Within 5 miles 0.4% 0.4% 30.7% 31.1% 3.1% ~2% 
Within 10 miles 0.4% 0.4% 32.3% 33.1% 3.1% 36.2% 
Within 15 miles 0.4% 0.4% 32.3% 33.1% 3.1% 36.2% 
Within 20 miles 0.4% 0.4% 33.7% 34.5% 9.2% 43.7% 
Beyond 20 miles 15.4% 23.0% 31.7% 32.3% 24.0% 
Column Total 15.7% 23.4% 65.4% 66.8% 100.0% 
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Table 8.3: Summary of Distribution of Oil and Diesel Fired Power 
Generation Capacity by Proximity to Potential Sources of Natural Gas 

Supply (kW Capacity) 

Far North Interior South central Southeast Southwest Alaslka 

Within 5 miles of EPNGS 0 0 0 100,100 0 100,100 

Within 5 miles of AHR 0 202,175 12,992 2,500 0 217,667 

Within 10 miles of EPNGS 0 0 10,403 138,558 0 148,961 

Within 10 miles of AHR 0 ®2'.:111$1 25,594 2,500 0 230,269 

Within 15 miles of EPNGS 0 192,900 20,505 173,308 28,775 415,488 

Within 15 miles of AHR 0 202,175 25,594 2,500 0 230,269 

Within 20 miles of EPNGS 0 192,900 25,541 177,138 29,205 424,784 

Within 20 miles of AHR 760 202,175 63,504 11 '130 0 277,569 

Beyond 20 miles of both 48,228 9,294 12,600 3,586 78,755 152,463 

Tables 8.4, 8.5, and 8.6 present the gas usage associated with each of thle 
power generation facilities identified in earlier capacity tables. As presented ~n 
the bottom right hand corner of Table 8.4, the total increase in gas usage, 
associated with switching power generation fuels, is 32.8 Bcf per year. The 
majority of the new gas usage opportunity rests within the Interior section of 
Alaska, primarily Fairbanks (30.28 Bcf). 
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Table 8.4: Distribution of Potential Gas Usage of Oil and Diesel Fired! 
Generation Units by Proximity to Sources of Natural Gas Supply (MMcf) 

Distance to EPNGS Settlements 

Region 
Within 5 Within 10 Within 15 Within 20 Beyond 

miles miles miles miles 20 miles Total 

Distance to AHR 
Within 5 miles 0 0 0 0 0 0 
Within 10 miles 0 0 0 0 0 0 

Far Within 15 miles 0 0 0 0 0 0 
North Within 20 miles 0 0 0 0 95 95 

Beyond 20 miles 0 0 0 0 4,348 4,348 
Total 0 0 0 0 4,443 4,443 

Within 5 miles 0 0 28,896 28,896 1,388 3(Jp~ 

Within 10 miles 0 0 28,896 28,896 1,388 30,284 

Interior 
Within 15 miles · 0 0 28,896 28,896 1,388 30,284 
Within 20 miles 0 0 28,896 28,896 1,388 30,284 
Beyond 20 miles 0 0 0 0 1,185 1,185 
Total 0 0 28,896 28,896 2,574 31,4169 

Within 5 miles 0 0 0 565 1,666 2,231 
Within 1 o miles 0 0 1,670 2,732 1,666 4,398 

South Within 15 miles 0 0 1,670 2,732 1,666 4,398 
Central Within 20 miles 0 0 1,670 2,732 6,398 9,130 

Beyond 20 miles 0 1,488 1,488 1,488 2,103 3,592 
Total 0 1,488 3,158 4,220 8,502 12,722 

Within 5 miles 285 285 285 285 0 285 
Within 1 0 miles 285 285 285 285 0 285 

South Within 15 miles 285 285 285 285 0 285 
East Within 20 miles 285 285 1,315 1,315 0 1,315 

Beyond 20 miles 14,207 19,582 23,444 23,947 407 24,354 
Total 14,492 19,867 24,759 25,262 407 25,669 

Within 5 miles 0 0 0 0 0 0 
Within 10 miles 0 0 0 0 0 0 

South Within 15 miles 0 0 0 0 0 0 
West Within 20 miles 0 0 0 0 0 0 

Beyond 20 miles 0 0 5,161 5,215 10,140 15,355 
Total 0 0 5,161 5,215 10,140 15,355 

Within 5 miles 285 285 29,181 29,746 3,054 ~2,'8()() 
Within 10 miles 285 285 30,850 31,912 3,054 34,967 

Alaska Within 15 miles 285 285 30,850 31,912 3,054 34,96'7 
Total Within 20 miles 285 285 31,880 32,942 7,881 40,823 

Beyond 20 miles 14,207 21,071 30,094 30,650 18,184 48,834 
Total 14,492 21,355 61,974 63,592 26,065 89,65"1 
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Table 8.5: Relative Frequency Distribution of Potential Gas Usage of Oill 
and Diesel Fired Generation Units by Proximity to Sources of Natural Gas 

Supply (Percent of Total) 

Distance to EPNGS Settlements 
Region Within 5 Within 10 Within 15 Within 20 Beyond 

miles miles miles miles 20 miles RowTotall 
Distance to AHR 

Far Within 5 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
North Within 10 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Within 15 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 20 miles 0.0% 0.0% 0.0% 0.0% 2.1% 2.1% 
Beyond 20 miles 0.0% 0.0% 0.0% 0.0% 97.9% 
Column Total 0.0% 0.0% 0.0% 0.0% 100.0% 

Interior Within 5 miles 0.0% 0.0% 91.8% 91.8% 4.4% as~~w~ 
Within 10 miles 0.0% 0.0% 91.8% 91.8% 4.4% 96.2% 
Within 15 miles 0.0% 0.0% 91.8% 91.8% 4.4% 96.2% 
Within 20 miles 0.0% 0.0% 91.8% 91.8% 4.4% 96.2% 
Beyond 20 miles 0.0% 0.0% 0.0% 0.0% 3.8% 
Column Total 0.0% 0.0% 91.8% 91.8% 100.0% 

South Within 5 miles 0.0% 0.0% 0.0% 4.4% 13.1% 17.5% 
Central Within 1 0 miles 0.0% 0.0% 13.1% 21.5% 13.1% 34.6% 

Within 15 miles 0.0% 0.0% 13.1% 21.5% 13.1% 34.6% 
Within 20 miles 0.0% 0.0% 13.1% 21.5% 50.3% 71.8% 
Beyond 20 miles 0.0% 11.7% 11.7% 11.7% 16.5% 
Column Total 0.0% 11.7% 24.8% 33.2% 100.0% 

South Within 5 miles 1.1% 1.1% 1.1% 1.1% 0.0% 1.1% 
East Within 1 0 miles 1.1% 1.1% 1.1% 1.1% 0.0% 1.1% 

Within 15 miles 1.1% 1.1% 1.1% 1.1% 0.0% 1.1% 
Within 20 miles 1.1% 1.1% 5.1% 5.1% 0.0% 5.1% 
Beyond 20 miles 55.3% 76.3% 91.3% 93.3% 1.6% 
Column Total 56.5% 77.4% 96.5% 98.4% 100.0% 

South Within 5 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
West Within 10 miles 0.0% 0.0% o~o% 0.0% 0.0% 0.0% 

Within 15 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Within 20 miles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Beyond 20 miles 0.0% 0.0% 33.6% 34.0% 66.0% 
Column Total 0.0% 0.0% 33.6% 34.0% 100.0% 

Alaska Within 5 miles 0.3% 0.3% 32.5% 33.2% 3.4% 36.6% 
Total Within 10 miles 0.3% 0.3% 34.4% 35.6% 3.4% 39.0% 

Within 15 miles 0.3% 0.3% 34.4% 35.6% 3.4% 39.0% 
Within 20 miles 0.3% 0.3% 35.6% 36.7% 8.8% 45.5% 
Beyond 20 miles 15.8% 23.5% 33.6% 34.2% 20.3% 
Column Total 16.2% 23.8% 69.1% 70.9% 100.0% 
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Table 8.6: Summary of Usage Distribution of Potential Gas Usage of Oil and 
Diesel Fired Generation Units by Proximity to Sources of Natural Gas 

Supply (MMcf) 

Far South South South 
North Interior Central East West Alaska 

Within 5 miles of EPNGS 0 0 0 14,492 0 14,492 

Within 5 miles of AHR 0 30,284 2,231 285 0 32~tbD 

Within 10 miles of EPNGS 0 0 1,488 19,867 0 21,355 

Within 1 0 miles of AHR 0 30,284 4,398 285 0 34,967 

Within 15 miles of EPNGS 0 28,896 3,158 24,759 5,161 61,974 

Within 15 miles of AHR 0 30,284 4,398 285 0 34,967 

Within 20 miles of EPNGS 0 28,896 4,220 25,262 5,215 63,592 

Within 20 miles of AHR 95 30,284 9,130 1,315 0 40,823 

Beyond 20 miles of both 4,348 1,185 2,103 407 10,140 18,184 

8.2: Electric Power Generation in the Interior 

The electric power sector in Fairbanks has the potential for the largest use of 
ANS gas in the area. This sector includes Golden Valley Electric Association 
(GVEA), Aurora Energy, the University of Alaska Fairbanks, Ft Wainwright and 
Eielson AFB. The power plants for these facilities generate electricity from coal 
and fuel oil. GVEA is the largest power generator in the region. It operates two 
60-megawatt oil-fired plants in North Pole plus several smaller, sub-station 
facilities. Golden Valley operates a coal-fired plant in Healy and owns partial 
interest in the Bradley Lake Hydro-electric facility. 9· Utility managers responded 
to a 1997 DNR survey regarding the potential for conversion to natural gas. Thte 
results of the survey are summarized in Table 8. 7. 

9
GVEA obtained the electric customers and a diesel-fired combustion turbine from 

Fairbanks Municipal Utility System in 1997. Aurora Energy LLP (wholly owned by Usibelli Coal 
Mines (UCM)) was formed which took over Fairbanks Municipal Utility System's coal burning 
plant. GVEA contracted with Aurora Energy to purchase all electrical energy generated from 
these units. GVEA also purchases power directly from Chugach Electric Association, Inc. and 
Municipal Light and Power in Anchorage. 
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Table 8.7: Fairbanks North Star Borough Electric Power Survey 

Coal Fuel Oil 
Rate of Gas Consumption After Rate of Gas Consumption After 

Conversion Conversion 
Max Price for Max Price for 

Average Conversion Seasonal Seasonal Average Conversion Seasonal Seasonal 
Price Paid to Gas Average Peak Low Price Paid to Gas Averag_e Peak low 

$n-on $/MmBtu Mmcf/d Mmcf/d Mmcf/d $/Gallon $ perMmBtu Mmcf/d Mmcf/d Mmcf/d 

FMUS1 $44 $2.50 5 5 5 $0.71 $2.50 0.1 n/a n/a 

GVEA $23.40 $1.50 7 7 7 $0.45 ·$2.50 12 14 10 

FT. $46.22 $3.00 7.8 11.6 3.6 n/a n/a n/a n/a n/a 
Wainwright 

Eielson n/a $3.60 6.4 12.8 5.01 n/a n/a n/a n/a n/a 
AFB 

UAF $44 $2.82 2.5 3.2 0.5 $0.89 $6.34 0.14 1 0 
.. .. 

The Fairbanks Mumc1pal Utility System assets were acqwred by GVEA and Aurora Power m 1999 . 
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In general, utility managers were receptive to a natural gas alternative to the low 
BTU coal. Several utility managers expressed a preference for having a choice 
among fuel feedstock. However, even if inexpensive, base-load natural gas were 
available on a sustainable basis, 100 percent plant conversion would be unlikely 
because of the high upfront investment, long-term contractual commitments with' 
existing fuel suppliers, and the desirability of multiple fuel systems. Respondents 

. indicated the maximum natural gas price that would compete with existing fuels 
and permit conversion ranges between $1.50 and $3.60 per MmBtu. An initial 
estimate of potential conversions based upon this survey, at different penetration 
rates for the year 2009, has been provided in Table 8.8 

Table 8.8: Potential Natural Gas Usage for Power Generation in the• 
Fairbanks North Star Borough in 2009 

Formula Low Medium H . 

10.3 

2.7 

Line 6 x Line 7 
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Based on the results of this ADN R survey and other information, an alternative 
estimate of potential annual natural gas demand for electric power generation 
was prepared in Table 8.9. The results indicate that natural gas consumption for 
civilian electric power requirements could be approximately 9.3 Bcf per year. 
Military power requirements, which are served primarily with coal-fired 
generation, would be an additional 5.6 Bcf per year. The daily swings for heating 
use were assumed to be 2 % times the average usage rates, which is 
approximately the same as the maximum deliverability swings experienced in the 
Enstar system. 

Table 8.9: Fairbanks Area Electric Power Plants and Estimated Natural Gas 
Usage1 

Golden Valley Aurora University of 
Electric Energy, Alaska 

MilitarY Total 
Association LLP Fairbanks 

Coal Consumption 
Tons per Year 170,000 130,000 60,000 360,000 720,000 
Million Btus per Year3 2,516,000 1,924,000 888,000 5,328,000 10,656,000 

Oil Consumption 
Gallons per Year 28,000 280 28,280 

(x1000} 
Million Btus per year4 3,948,000 39,480 3,987,480 

Coal and Oil Combined 6,464,000 1,924,000 927,480 5,328,000 14,643,480 
Total MMBTUs 

Natural Gas equivalent 6.5 1.9 0.9 2.7 
(Bet per Year) 

Non-Military 9.3 

1 Estimated from published 1995 statistics, responses to a utility survey conducted by DNR in 1997 
and private conversations with utility managers. 
2 Estimates, include Fort Wainwright and Eielson Air Force Base. 
3 Based on conversion: 1 ton of coal= 14.8 million Btus. 
4 Based on conversion: 1 gallon of heating oil = 141,000 Btus. Note that oil-fired power generation 
is highly variable. 
5 We assume that 50% of military power requirements would be available for gas-fired generation. 

These above estimates are build on the maintained assumption that the cost of 
gas delivered to the power plants and the cost of furnace and generator system 
conversion to natural gas, would be competitive with other energy alternatives. 
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8.3: Gas by Wire Application 

We also examine a new gas fired power generation facility near Fairbanks close 
to the AHR. In effect, we relocate regional gas-fired power generation to 
Fairbanks and distribute power by wire to communities in the Interior Region. 
For this analysis, we assumed a new 250 MW facility, at an installed cost of 
$750/kW. This facility was assumed to be operating at a heat rate of 6,000 BTUs 
per kWh generated. A power plant's heat rate measures its thermal efficiency in 
terms of the amount of BTUs of energy used to produce one kWh. The results of 
the analysis are presented in Table 8.10 below. 

The results from the preliminary analysis are encouraging. Table 8.10 presents 
three different generation cost analyses based upon different fuel cost 
assumptions. We have examined new generation costs from a range taken by 
the three larger railbelt utilities with gas-fired generation. The top of the tabl1e 
includes the operating and cost assumptions used in the analysis. The bottom 
portion of the table presents two different cost estimates: total dispatch costs 
and total levelized costs. 

Total dispatch costs are essentiaUy the average variable costs of a generation 
facility and in most instances under economic (or least cost) dispatch, will dictate 
the order in which a power generation facility is run. Totallevelized costs, on the 
other hand, are the total costs of the facility, including capital, expressed in per 
kWh term.10 These costs are presented at the bottom of Table 8.10 and in aH 
instances are relatively competitive from an absolute level. 

10 
An annual carrying factor has been developed to estimate the return on and of the 

capital investment as well as any associated taxes. 
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Table 8.10: Total Dispatch and Levelized Cost for Gas By Wire Application 

llnc:'r"'u~•rl Capacity Cost ($/kW) 

ICao,acitv (kW) 

Annual Gas Cost 

Variable Fuel Cost 

Variable O&M Cost 

Dispatch Cost 

Levelized Cost 

0.95 

2,080,500,000 

6,000 

700 

250,000 

175,000,000 
23 

$1.86 

$0.00 
$1.86 

$23,218,380 

$0.01116 

$0.00500 

$0.01616 

$0.02693 

Commodity Charge ($/MCF) 

Transportation Charge ($/MCF) 
Cost of Gas 

Total Annual Gas Cost 

Average Variable Fuel Cost 

Average Variable O&M Cost 

Total Dispatch Cost 

Total Levelized Cost 
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$1.27 

$0.00 

$1.27 

$15,828,444 

$0.00761 

$0.00500 

$0.01261 

$0.02338 

Annual Carrying Factor 

Annual Carrying Cost 

Total Capital Cost/kWh 

Deprecation, Years 

Rate of Return 

Taxes 

Commodity Charge ($/MCF) 

Transportation Charge ($/MCF) 

Cost of Gas 

Total Annual Gas Cost 

Average Variable Fuel Cost 

Average Variable O&M Cost 

Total Dispatch Cost 

Total Levelized Cost 



Next, we compare the dispatch cost of the hypothetical, new generation facility 
with other railbelt utility generation facilities. The objective our our analysis is to 
explore how well the new gas-by-wire application compares with existing 
generating units from the standpoint of dispatch costs. In short run hourly power 
markets, generation facilities are dispatched according to short run marginal 
costs. This least cost dispatch ranks facilities from the lowest marginal cost to 
the highest marginal costs. Low cost units are typically run first, with higher cost 
units being dispatched up to the point where all demand is met. 

Unit dispatch costs are usually comprised of average variable fuel costs as well 
as average variable operation & maintenance (O&M) costs. Unit dispatch costs, 
on a per MWh basis, are the sum of these two costs. The railbelt generation 
facilities, and their operating and cost characteristics, are presented in Table 
8.11, with summaries given at the bottom for the Railbelt as a whole and the 
three major Southcentral electric utilities. The results for the new gas-by-wire 
applications are also shown at the bottom of Table 8.11. The results indicate that 
existing gas-fired generation in Alaska is relatively inefficient compared to a new 
gas-by-wire application. Heat rates, (or the thermal efficiency) of existing Railbelt 
gas fired generation ranges from 13,000 Btus/kWh to almost 16,000 Btus per 
kWh. New combined cycle generation typical generate at efficiencies of around 
6,000 Btus per kWh. In making a comparison between these efficiencies, lower 
heat rates entail more efficient units. In other words, a lower heat rate entails 
that a unit uses less energy to make one kWh of electricity. 

The new gas-by-wire application is competitive with many of these existing 
generation resources currently being dispatched in the railbelt utility system. In 
most every instance, the new gas-by-wire application beats existing gas-fired 
generation in the region. 

A note of caution is in order at this juncture. We have concluded that under 
limited, short-run conditions, the new gas-by-wire application is more efficient 
and cost-effective than existing power generation. However, these estimates do 
not include the costs associated with supplying (transporting) the natural gas to 
the new gas-by-wire application, nor do they include any new power transmission 
costs associated with moving the electrical output from this facility. The costs of 
supplying natural gas to this potential application, as well as several others 
identified in earlier chapters of our report, are explored in Chapter 9. Our 
subsequent analysis will show that the new transportation (gas and power) 
infrastructure costs of putting this facility into service would shift the dispatch cost: 
into the $28.42/Mwh to $36.34/MWh range. 
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Table 8.11: Rail belt Utility Generation Facilities Dispatch Cost Relative to 
Gas by Wire Application 

Plant 1, Unit 1 $1.86 14,590 142,752,960 $27.14 $2.00 
Plant 1, Unit 2 16.8 97% $1.86 13,980 142,752,960 $26.00 $2.00 
Plant 1, Unit 3 MLP Gas 19.5 97% 19 $1.86 14,371 165,695,400 $26.73 $2.00 
Plant 1, Unit 4 MLP Gas 34.1 97% 33 $1.86 17,324 289,754,520 $32.22 $2.00 
Plant 2, Unit 5 MLP Gas 38.4 97% 37 $1.86 10,106 326,292,480 $18.80 $2.00 
Plant 2. Unit 716 MLP Gas 109.5 97% 106 $1.86 8,527 930,443,400 $15.86 $2.00 
Plant 2, Unit 8 MLP Gas 87.6 97"/o 85 $1.86 11,577 744,354,720 $21.53 $2.00 

Unit 1 CEA Gas 16.7 93% 16 $1.17 16,924 136,051,560 $19.80 $2.00 
Unit2 CEA Gas 16.7 98% 16 $1.17 17,320 143,366,160 $20.26 $2.00 
Unit3 CEA Gas 66.9 96% 64 $1.17 12,288 562,602,240 $14.38 $2.00 

CEA Gas 71.0 97% 69 $1.17 12,537 603,301,200 $14.67 $2.00 
CEA Gas 74.0 90% 67 $1.17 12,743 583,416,000 $14.91 $2.00 
CEA Gas 74.0 95% 70 $1.17 13,172 615,828,000 $15.41 $2.00 
CEA Gas 101.5 90% 91 $1.17 9,372 800,226,000 $10.97 $2.00 
CEA Gas 101.5 90% 91 $1.17 9,149 800,226,000 $10.70 $2.00 
CEA Gas 19.0 100% 19 $1.38 14,817 166,440,000 $20.45 $2.00 
CEA Gas 28.0 93% 26 $1.38 13,512 228,110,400 $18.65 $2.00 
CEA Gas 28.0 95% 27 $1.38 13,715 233,016,000 $18.93 $2.00 
CEA Gas 15.0 90% 14 $1.38 15,992 118,260,000 $22.07 $2.00 
CEA Gas 15.0 90% 14 $1.38 17,384 118,260,000 $23.99 $2.00 
CEA Gas 19.0 89% 17 $1.38 15,030 148,131,600 $20.74 $2.00 
CEA Gas 39.0 99% 39 $1.38 11,401 338,223,600 $15.73 $2.00 
GVEA HAGO 29.0 95% 28 $3.40 12,256 241,338,000 $41.67 $0.30 
GVEA HAGO 2.6 99% 3 $3.21 25,679 22,548,240 $82.43 $8.24 
GVEA HAGO 2.6 99% 3 $3.21 27,679 22,548,240 $88.85 $8.24 
GVEA HAGO 18.0 99% 18 $3.21 14,560 156,103,200 $46.74 $5.37 
GVEA HAGO 18.0 99% 18 $3.21 14,560 156,103,200 $46.74 $5.37 

Pole 1 GVEA HAGO 56.7 95% 54 $3.00 9,751 471 ,857,400 $29.25 $4.80 
North Pole 2 GVEA HAGO 59.3 92% 55 $3.00 9,154 477,910,560 $27.46 $4.80 
Healy 1 GVEA Coal 25.0 91% 23 $1.36 13,995 199,290,000 $19.03 $11.20 
Healy D 1 GVEA HAGO 2.6 95% 2 $3.21 11,451 21,637,200 $36.76 $8.24 
Bradley Lake -- GVEA GVEA Hydro 15.2 40% 6 $0.00 1 52,887,974 $0.00 $2.16 
Bradley Lake -- HEA GVEA Hydro 10.8 43% 5 $0.00 41,138,397 $0.00 $2.16 
Bradley Lake -- ML&P MLP Hydro 23.3 44% 10 $0.00 90,332,078 $0.00 :~2.16 

Ekultna MLP Hydro 21.3 40% 9 $0.00 74,944,936 $0.00 :12.16 
Bradley -- Ch ugash CEA Hydro 40.7 42% 17 $0.00 151,283,658 $0.00 $2.16 
Ekullna Chugash CEA Hydro 18.7 37% 7 $0.00 61,318,108 $0.00 :a2.16 

Lake 1 CEA Hydro 8.6 33% 3 $0.00 24,529,402 $0.00 $0.21 
Lake2 CEA Hydro $0.00 24,529,402 $0.00 
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CHAPTER 9: COST ESTIMATES OF SUPPLYING NATURAL GAS TO NEW 
OR EXPANDED SERVICE OPPORTUNITIES 

9.1: Introduction 

In the earlier chapters of our report, we identified a number of new opportuniti<es 
for increased in-state natural gas usage. The objective of this chapter is to 
explore a number of these narrowly defined opportunities. In particular, we 
examine the cost side of the picture: what it would take to provide ANS gas 
energy services to in-state users. This refers primarily to the infrastructure 
requirements for providing energy services connected with the ANS gasline to 
various locations throughout the state. While many of these opportunities are 
important, many were spread throughout remote regions of the state and were of 
relatively small volumes. In these instances, the infrastructure requirements to 
serve these areas would be substantial and swamp the benefits of fuel switching. 

There are a number of important issues conditioning the supply of natural gas 1to 
new usage opportunities throughout the state. These include: 

• Relatively small demand volumes spread over remote areas; 

• Distance between AHR and community; 

• Required new investments to take high pressure and high Btu gas from 
the AHR pipeline; and 

• Climate and environmental considerations. 

Despite these challenges, earlier chapters of our analysis did identify a number 
of concentrated opportunities for increased in-state usage that warrant further 
investigation. These concentrated opportunities include: 

(1) Natural gas usage for residential and commercial customers in the 
Interior region (Fairbanks); 

(2) Power plant fuel switching in the Interior region (Fairbanks); 

(3) Gas-fired central station generation with electricity bein~l 
transmitted to the Interior region (gas-by-wire to Fairbanks); and 

(4) Expanded gas usage from the existing LDC system in Southcentral 
region (Cook Inlet). 

In the following subsections, we estimate the cost of supplying these 
regions/applications with ANS gas. These estimates are preliminary. Our 
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analysis has attempted to use the best available information to estimate the cost 
of supplying each of these opportunities. As most Alaskans are aware, the costs 
of developing major infrastructure projects in the state are heavily influenced by 
geography and climate. Any fina~ conclusions about these infrastructure costs 
should be subject to a detailed engineering and environmental impact analysis. 

9.2: Supplying ANS Gas to the Interior for Residential and Commercial Use~ 

As noted in Chapter 6, there appears to be significant and relatively concentrated 
opportunities for natural gas usage in the Interior section of the state, primarily in 
the Fairbanks region. Our earlier analysis identifies close to 2 Bcf of potential 
res~dential use, and 2.1 Bcf of commercial use,1 in this region. In order to supply 
natural gas to these areas, a number of new infrastructure investments would 
have to be made. The major infrastructure investments that we modeled 
included: 

(1) Tap and meter station off the AHR pipeline that would reduce gas 
pressure and remove natural gas liquids for retail quality gas. 

(2) Pipeline transportation investments to move the AHR gas from the 
major pipeline to the city gate. 

(3) Distribution system investments including mains and lines to serve 
the local communities with new gas service. 

In addition to the capital investments to supply ANS gas to the region, there are 
also ongoing administrative and general (A&G) and operation and maintenance 
(O&M) expenses associated with each of the investments described above. 
Lastly, commodity cost of gas will also have to be added to the cost of providing 
service to derive an estimated system average retail rate for serving these new 
sources of usage. 

A number of our gas transportation and distribution assumptions are based upon 
an earlier conducted study by Stone and Webster (S&W) Engineering. This 
study examined the natural gas transportation and distribution costs of moving 
gas from the Cook Inlet to Fairbanks.2 Meter station/processing costs have come 
from industry sources. Costs from the earlier S&W study were inflated to 2000 
dollars. Transportation costs from the ANS Conditioning plant to the Fairbanks 
metering station, were based upon an assumed value that encompasses a range 
of prior studies on this issue. 

1This assumes 1 00 percent commercial penetration. 
2Stone and Webster Engineering. Estimated Cost and Environmental Impacts of a 

Natural Gas Pipeline System Linking Fairbanks with Cook Inlet Area. Prepared for Alaska Power 
Authority. Jan. 1989. 
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Costs for each of the applications we consider in this section were first 
standardized in order to "price-out" each application. For instance, applications 
were identified by customers, distance (miles), and volumes. Total transmission 
costs were estimated from typical transmission costs on a per mile basis, from 
industry sources.3 These costs were then multiplied loy the mileage in each 
application. Distribution costs from the S&W study were inflated., and 
standardized on a per customer basis. The number of customers in each 
application was then applied to this distribution cost per customer. Capital costs 
for transmission and distribution were estimated based upon a 10.1 percent 
allowed return on investment, taxes, and straight-line depreciation for an 
assumed 30-year life for the assets. 

Transmission, meter station, and distribution O&M costs were standardized to a 
cost per volume figure, and based upon typical gas company costs per Mcf. 
Volumes utilized by each application were then multiplied by these O&M costs 
per Mcf to derive total annual O&M costs. Lastly, gas acquisition costs were 
taken from the 1999 reported value for Enstar. 

The next step in our cost analysis was to develop an average rate for each of 
these unbundled costs (i.e., meter/step down costs, transmission, distribution). 
Each of the total cost estimates discussed above were divided by total projected 
volumes to serve as a proxy for an average tariff rate. Our supply analysis of 
retail gas to the Fairbanks/Interior region is presented in Table 9.1. 

3We compared our estimated transmission pipeline costs per mile to those published by 
Oil and Gas Journal in its annual pipeline economics survey. Our estimated costs per mile 
($826,000/mile) were well within the range of costs provided for land-based projects, which 
ranged from a low of $820,000 per mile to a high of $925,000 per mile for 16 inch pipe. See Oil 
and Gas Journal, Pipeline Economics Survey, Volume 99.36: (September 3, 2001), 76 
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Table 9.1: Estimated System Delivered Cost for Interior (Fairbanks) Regio111 

JTr<>n<>nnr+<>,+inn -- ANS Conditioning Plant to Fairbanks Meter Station 

JLeveuzf~n Meter/Step-Down Capital Cost 

Transportation Cost 
ew~uz1~n Distribution Costs 

nc::n,nrt~tinn Meter Station O&M 
ITr<:>ne>n.nl"t<:otJ.nn Q&M 

O&M 

Table 9.1 presents the summary results and the estimated system average retail! 
rate for providing retail gas service to the Fairbanks/Interior region. Our modeled 
distribution system includes 2.27 Bcf of residential annual gas usage (11 ,075 
customers) and 2.1 Bcf of commercial usage (1 ,291 customers)4 under 80 
percent penetration of potential regional natural gas load. 

Our estimated average retail rates assume that the entire load will shift from its 
existing fuel source to natural gas. For residential customers, the major fuel 
switching opportunities include using natural gas for space and water heating. 
Table 9.2 provides a general examination of the potential savings associated with 
moving consumption from current fuel sources to natural gas. Annual Btu loads 
and household expenditures are provided and come from the most recent US 
Department of Energy Residentia~ Energy Consumption Survey (RECS) for 
households living in areas with greater than 7,000 heating degree days (HODs). 

4Assumes 10,300 square feet per typical commercial establishment from the U.S. 
Department of Energy, Energy Information Administration, Commercial Buildings Energy 
Consumption Survey. 
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Table 9.2: Estimated Total Bills for Residential Space and Water Heating by 
Fuel Type- Interior Region 

158.01 $928 
39.20 $230 

197.21 $1159 

Table 9.2 examines the cost of new gas service versus other primary fuels used 
for space and water heating. Fuel oil is the predominant fuel for residential 
space and water heating, followed by electricity. There is about a 20 percent 
discount by moving from fuel oil to natural gas. There is a 27 percent discount by 
moving from electricity to natural gas for the typical household total bill. Total 
annual savings would be approximately $275 for households switching from fuel 
oil to natural gas. 

Obviousiy, there would be conversion costs associated with natural gas furnace 
and appliance replacement. The rows in Table 9.3 provide various fixed levels of 
potential investments for furnace and appliance switching. Simple pay backs, 
based upon estimated annual savings from shifting current primary fuels to 
natural gas, are presented in each of the columns. As seen in Table 9.3, it would 
take about 3.6 years to pay off a $1,000 of space and water heating 
conversions/replacements for customers switching from fuel oil to natural gas. 

Table 9.3: Simple Pay-Backs for Fixed Conversion Costs­
Interior Region (Number of Years) 

$100 0.4 0.3 0.1 
$250 0.9 0.7 0.2 
$500 1.8 1.4 0.3 
$750 2.7 2.0 0.5 

$1,000 3.6 2.7 0.6 
4.4 3.3 0.7 
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Our conclusions, based upon this very general cost analysis, are that serving 
natural gas to these communities may be possible. Some industry sources we 
consulted during the course of this investigation noted that savings in the 1 0 to 
20 percent range are usually considered important in getting residential and 
small commercial customers to switch. Our estimated savings, under the 
reasonable optimistic scenario (i.e., 80 percent penetration rate), are around 2.0 
percent for switching from fuel oil to natural gas and about 24 percent for 
switching from electricity to natura~ gas. However, these savings are based upon 
generalized cost assumptions of serving new areas and should be viewed as 
such. 

9.3: Supplying ANS Gas to the Interior for Power Plant Fuel Switching 

As noted in Chapter 8, there are a number of fuel switching opportunities for 
power plants in the Interior region. From our GIS analysis, we identified close to 
200 MWs of power generation capacity that utilizes fuel oil or diesel as a primary 
fuel. These plants, and their operating characteristics and costs, are presented 
in Table 9.4. This table identifies each unit, the date it was placed into service, 
its current age, its prime mover by technology, primary fuel, and heat rate (i.e., 
amount of Btus required to generation one kWh of electricity.) 
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Table 9.4: Possible Fuel Switching Interior Power Piants 

Tok 3A 1,320 IC F02 1999 2 13,000 
Tok 4A 1,135 IC F02 1989 12 15,000 
Tok SA 1,140 IC F02 1996 5 13,000 

Tok 7 1,250 IC F02 1984 17 15,000 
Tok 8 440 IC F02 1985 16 15,000 

Tok 9 930 IC F02 1985 16 15,000 

Dot Lake 1 125 IC F02 1990 11 13,000 

Chistochina 1 100 IC F01 1991 10 13,000 

Chistochina 28 85 IC F01 1999 2 13,000 

Mentasta 1A 60 IC F02 1993 8 13,000 

Mentasta 2 100 IC F02 1992 9 13,000 
Power Co Mentasta 3A 90 IC F02 1996 5 13,000 

Valley Elec Assn Inc Chena 6 23,100 GT F02 1976 25 18,000 

Valley Elec Assn Inc North Pole 1 64,700 GT F04 1976 25 18,000 
Valley Elec Assn Inc North Pole 2 64,700 GT F04 1977 24 18,000 

Valley Elec Assn Inc Fairbanks 5 2,600 IC F02 1970 31 18,000 
olden Valley Elec Assn Inc Fairbanks 6 2,600 IC F02 1970 31 18,000 

en Valley Elec Assn Inc Fairbanks GT1 17,600 GT F02 1971 30 18,000 
Valley Elec Assn Inc Fairbanks GT2 17,600 GT F02 1972 29 18,000 
Valley Elec Assn Inc Healy IC1 2,500 IC F02 1967 34 28,500 

Cll 
0 = Internal Combustion ~ 

'o = Combustion Turbine ...... 
N 
00 
0 
-....l 
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The analysis of power plant fuel switching costs is similar to the preceding 
analysis of Interior region retail service opportunities. The results have been 
presented in Table 9.5. First, we estimated the costs of serving these facilities 
with natural gas. Total transportation costs were developed in a fashion similar 
to that for the Interior section. Transmission costs were developed on a per mile 
basis, distribution costs were assumed to incur only half of the capital investment 
per customer as traditional residential and commercial customers, step-down and 
meter station costs were also included. Annual transmission and distribution 
O&M were taken from the estimated utilized earlier. 

All costs were then rolled into an overall estimated tariff (average) rate. This rate 
can be thought of as a delivered rate of gas since it includes the commodi~{ 
portion of the gas costs in addition to the transportation amount. Commodity gas 
costs were based upon the 1999 annual gas costs of $1.7 4 per Mcf. The column 
entitled "fuel savings" estimates the total cost savings on a per kWh basi~; 

associated with shifting fuel from fuel oil to natural gas. For most generatin~1 
units, the annual average savings ranges from four-tenths to nine-tenths of a 
cent. 

The second cost we examined included the capital expenditures required to 
convert these facilities to natural gas. These costs range between $2 to $5 per 
installed kW of capacity. The column entitled "total conversion costs" provides 

, these estimates. These costs were then converted to a per kWh basis and 
bctclked out of the gross savings discussed above. The column entitled "net fuel 
savings" includes the capital expenditures associated with putting in fuel 
conversion equipment. Total annual average savings range from 0.87 cents per 
kWh to 0.36 cents per kWh (i.e., less than one cent per kWh). 

These savings, multiplied by the average annual generation level for each facility, 
yields a total annual savings per facility. This is presented in the column entitled 
"total net savings." Total per facility savings range from a high of $2.8 million per 
year, to a low of $1,800 per year. However, the savings are based upon 
estimates that pipeline infrastructure is laid to the region for converting all eligible 
power applications. Hence, these figures cannot be taken individually per facility. 
The estimates are on a per facility basis assuming the infrastructure costs are 
spread across the volumes for eligible applications. Dropping one or two 
facilities, for instance, would drive up gas transmission and distribution rates, and 
effect the economics of fuel conversion for the remaining applications. 
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GVEA 

GVEA 

GVEA 

GVEA 

GVEA 

GVEA 

GVEA 

Total 

Table 9.5: Potential Savings from Fuel Switching Power Plants in the Interior Region 

Gas Fuel 

Estimated Current Gas Gas Cost with Fuel Total Net Total 

Plant Capacity Heat Fuel Cost Fuel Cost Transport Transport Savings Conversion Savings Net 

Name Unit (kW) Rate ($/kWh) ($/kWh) ($/Met) ($/kWh) ($/kWh) Cost ($/kWh) Savings 

Tok 3A 1,320 13,000 $0.06773 $0.02262 $3.14355 $0.06349 $0.00424 $6,600 $0.00364 $40,019 

Tok 4A 1,135 15,000 $0.07815 $0.02610 $3.14355 $0.07325 $0.00490 $5,675 $0.00430 $40,577 

Tok SA 1,140 13,000 $0.06773 $0.02262 $3.14355 $0.06349 $0.00424 $5,700 $0.00364 $34,562 

Tok 7 1,250 15,000 $0.07815 $0.02610 $3.14355 $0.07325 $0.00490 $6,250 $0.00430 $44,689 

Tok 8 440 15,000 $0.07815 $0.02610 $3.14355 $0.07325 $0.00490 $2,200 $0.00430 $15,730 

Tok 9 930 15,000 $0.07815 $0.02610 $3.14355 $0.07325 $0.00490 $4,650 $0.00430 $33,248 

Dot lake 1 125 13,000 $0.06773 $0.02262 $3.14355 $0.06349 $0.00424 $625 $0.00364 $3,790 

Chistochina 1 100 13,000 $0.06773 $0.02262 $3.14355 $0.06349 $0.00424 $500 $0.00364 $3,032 

Chistochina 28 85 13,000 $0.06773 $0.02262 $3.14355 $0.06349 $0.00424 $425 $0.00364 $2,577 

Mentasta 1A 60 13,000 $0.06773 $0.02262 $3.14355 $0.06349 $0.00424 $300 $0.00364 $1,819 

Mentasta 2 100 13,000 $0.06773 $0.02262 $3.14355 $0.06349 $0.00424 $500 $0.00364 $3,032 

Mentasta 3A 90 13,000 $0.06773 $0.02262 $3.14355 $0.06349 $0.00424 $450 $0.00364 $2,729 

Chena 6 23,100 18,000 $0.09378 $0.03132 $3.14355 $0.08790 $0.00588 $115,500 $0.00528 $1,014,118 

North Pole 1 64,700 18,000 $0.09378 $0.03132 $3.14355 $0.08790 $0.00588 $323,500 $0.00528 $2,840,409 

North Pole 2 64,700 18,000 $0.09378 $0.03132 $3.14355 $0.08790 $0.00588 $323,500 $0.00528 $2,840,409 

Fairbanks 5 2,600 18,000 $0.09378 $0.03132 $3.14355 $0.08790 $0.00588 $13,000 $0.00528 $114,143 

Fairbanks 6 2,600 18,000 $0.09378 $0.03132 $3.14355 $0.08790 $0.00588 $13,000 $0.00528 $114,143 

Fairbanks GT1 17,600 18,000 $0.09378 $0.03132 $3.14355 $0.08790 $0.00588 $88,000 $0.00528 $772,662 

Fairbanks GT2 17,600 18,000 $0.09378 $0.03132 $3.14355 $0.08790 $0.00588 $88,000 $0.00528 $772,662 

Healy IC1 2,500 28,500 $0.14849 $0.04959 $3.14355 $0.13918 $0.00930 $12,500 $0.00870 $181,067 

$8,875,417 
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The analysis presented in Table 9.5 is based upon generalized assumptions 
about plant operating characteristics. In order to determine the outer possibilities 
for gas usage at these facilities an average operating capacity factor of 95 
percent was assumed. This level may be unrealistically high. Table 9.El, 
however, presents a range of different cost savings and fuel usage at various 
different average capacity utilization factors. 

Table 9.6: Cost Savings from Fuel Switching Under Different Average 
Capacity Factor Assumptions. 

95% 30,284,049 
75% 23,908,460 
50% 15,938,973 
25% 7 

0.00360 
0.00350 
0.00310 
0.02000 

0.00870 
0.00850 
0.00820 
0.00700 

9.3.1: Gas By Wire Application - Power to the Interior: Another 
potential new gas usage opportunity that we identified in an earlier chapter of our 
report was a gas by wire application. This application includes placing a central 
station power generation facility close to the AHR step-down meter station near 
Fairbanks (say), then transmitting the electricity (fueled by natural gas) to the 
Interior region of the state. The advantages of this opportunity include 
generating electricity with a more efficient, state of the art natural gas fired power 
generation facility. In addition, some gas distribution costs, which have been the 
more expensive costs associated with moving ANS gas to local communities, 
can by avoided. 

The disadvantages of the gas by wire application is that, without substantial 
growth in electricity demand, the addition of new power generation facilities prior 
to 2014 could displace existing plants. The remaining costs associated with these 
displaced units would have to be recovered. Since most utilities in Alaska are 
pubHcly owned, ratepayers and shareholders are in the same group. Developing 
creative policies for recovering these costs would be needed. 

Our gas by wire application considers the cost of transportation from ANS to the 
tap location near the AHR pipeline. We also include meter station and tap costs, 
as well as a small amount of transportation costs (we assume facility is located 
within one mile). In addition, we examined the cost of moving power from the 
generation facility, located in close proximity to the AHR, to the Interior region. 
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We have assumed that a 345 kV power transmission line would be developed to 
move gas from the power plant to the Interior section. Substation costs at the 
plant, and at the distribution system, are also included. The results from our 
analysis are presented in Table 9.7. 

Once the costs of transportation (gas and power) are included in the total cost of 
dispatching new gas fired electricity, the new power application becomes less 
attractive. The total dispatch cost increases from between 50 percent to almost 
100 percent depending upon the fuel cost assumptions examined. 

At $28.41/MWh, the gas-by-wire dispatch costs under the MPL fuel cost 
assumption is higher than the average gas generation dispatch cost for MPL 
($26.04/MWh, see Table 8.8 in Chapter 8). At $24.86/MWh, the gas-by-wine 
dispatch costs under the CEA fuel cost assumption is considerably higher than 
the average gas-fired CEA generation cost of $15.60/MWh. However, even a1t 
$36.34/MWh the gas-by-wire dispatch cost is competitive with the average gas 
fired generation cost of GVEA which is estimated to be $43.62/MWh. 

We would conclude that, given the relatively higher cost in the GVEA region, 
there may be some potential applications for a gas-by-wire application that 
moved electricity into the interior. A more detailed study on power and gas 
transmission costs, however, would be necessary to draw definitive conclusions. 
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Table 9,7: Gas By Wire Application, Dispatch and Levelized Cost with Power and Gas Transmission 

Annual Gas Cost 

Variable Fuel Cost ($/kWh) 

Variable O&M Cost ($/kWh) 

Rate ($/kWh) 

Dispatch Cost ($/kWh) 

95% 

2,080,500,000 

6,000 

$700 

250,000 

$175,000,000 

$23.33 

$1.86 

$1.06 

$2.92 

$36,474,010 

$0.01753 

$0.00500 

$0.00588 

$0.02842 

03919 

Commodity Charge ($/MCF) 

Transportation Charge ($/MCF) 

Cost of Gas 

Total Annual Gas Cost 

Average Variable Fuel Cost ($/kWh) 

Average Variable O&M Cost ($/kWh) 

Transmission Rate ($/kWh) 

Total Dispatch Cost ($/kWh) 

Total Levelized Cost 
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$1.27 

$1.06 

$2.33 

$29,084,074 

$0.01398 

$0.00500 

$0.00588 

$0.02486 

Annual Carrying Factor 

Annual Carrying Cost 

Total Capital CosVkWh 

Deprecation, Years 

Rate of Return 

Taxes 

Commodity Charge ($/MCF) 

Transportation Charge ($/MCF) 

Cost of Gas 

Total Annual Gas Cost 

Average Variable Fuel Cost ($/kWh) 

Average Variable O&M Cost ($/kWh) 

Transmission Rate ($/kWh) 

Total Levelized Cost 



9.4: ANS Gas Opportunities in the Southcentral Region 

9.4.1: The Natural Gas Supply and Demand Balance in the Cook lnh~t 
Basin: Cook Inlet has been an active oil and gas basin since the discovery of 
the Swanson River Field in 1957. By the late 1960s nine major oil or gas fields 
containing nine trillion cubic feet (TCU) of gas had been discovered in the Cook 
Inlet Basin. 5 Two gas-feed industrial plants and a gas pipeline transmission 
system linking the Kenai Peninsula to Anchorage were fully operational by 1969. 

In June of 1972, the Alaska Oil and Gas Conservation Commission passed a gas 
conservation order that required gas producers to minimize gas flaring. Over the 
intervening 25 years, the Cook Inlet Basin was able to deliver gas in quantities 
equal to or greater than the total usage among all customer classes. Th~9 
Phillips-Marathon LNG plant and the Unocal Ammonia-Urea plant enjoyed an 
abundance of inexpensive baseload gas. Their investments in gas production 
facilities and pipeline infrastructure enhanced deliverability and lowered gas 
costs for residential and commercial users in Southcentral Alaska. Historic gas 
consumption by major customer classification is shown for the period 197'1 
through 2000 in Figure 9.1. Over the past five years, industrial users consumed 
approximately two-thirds of total gas dispositions. Residential and commercial 
users account for the other one-third. 
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Figure 9.1: Cook Inlet Historic Gas Consumption by Major Disposition 
Category, 1971-2000 

51ncluding Swanson River oil field and the Kenai (2.467 Tcf), North Cook Inlet (2.337 Tcf), 
McArthur River (1.377 Tcf), and Beluga (1.257 Tcf), plus several smaller gas fields. 
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December 1996 marked the end of the era of excess gas supply in the Cook Inlet 
Basin. At that time, Phillips and Marathon filed an application with the U.S. 
Department of Energy to renew and extend their license to export LNG to Japan. 
Coincidentally, a deep, winter cold snap in the Southcentral region and a 
compressor failure on the Steelhead platform resulted in abrupt but short-term 
gas curtailments to industrial plants. While the reasons and responsibilities for 
the industrial curtailments were disputed, the event itself signaled a transition to a 
new era of potential deliverability shortfall under extreme conditions of peak gas 
demand.6 In April 1999 the DOE extended the Phillips-Marathon license to 
export until April 2009 but only after a protracted debate over existing and 
potential reserves estimates in the basin.7 Estimates of booked reserves in the 
Cook Inlet Basin from the Alaska De~artment of Natural Resources currently 
stand at about 2.148 Tcf of natural gas. 

The debate over the Cook Inlet Basin gas supply and demand balance surfaced 
again in connection with a gas supply-purchase agreement between Unocal and 
Enstar, submitted to the Regulatory Commission of Alaska (RCA) in November 
2000. The contractual agreement, approved with modifications by the RCA in 
October 2001, contains several provisions that fueled debate amon1~ 
stakeholders, including competing gas producers and consumer groups. 9 

For example, the agreement stipulates a pncmg mechanism that links thE~ 
wholesale gas price for Unocal deliveries to the daily average price of Henry Hub 
natural gas futures. 10 Indexing local gas prices to world commodity prices is, in 
itself not new to the Cook Inlet Basin. Numerous Cook Inlet gas supply 
agreements are indexed to world oil prices and to spot prices for fertilizer. This 
Unocai-Enstar pricing mechanism is unique because it is tied directly to a 
dominant Lower-48 gas price marker, the Henry Hub futures price. The pricin~1 
mechanism stipulates a three-year moving average for " ... contract[s] traded 

6Gas curtailments were confined to industrial plants and occurred over a period of severa~ 
days beginning on December 31, 1996. A subsequent legal dispute among gas producers over 
actions and responsibilities surrounding these curtailments has been settled. Phillips-Marathon 
and Unocal have gas exchange agreements in place to provide for orderly curtailments to 
industrial plants in the event that peak system-wide demand exceeds deliverability. 

70ffice of Fossil energy, Order Extending Authorization to Export Liquified natural Gas 
From Alaska, (Washington DC: U.S. Department of Energy, DOE/FE Opinion and Norder No. 
1473), Afrril 2, 1999. 

DNR, Division of Oil and Gas, Historic and Projected Oil and Gas Consumption, 2000 
Annual Report, p. 13, 2000. 

9Regulatory Commission of Alaska, Order Conditionally Approving TA 117-4 (Gas Sales 
Agreement) and Requiring Filing, (Docket No. U-01-7, Order No. 8), October 25, 2001. 

10Aiso, it gives Unocal a first right of refusal to supply gas to meet Enstar undesignated 
supply for up to 450 Bcf. No explicit time limitations were placed on the contract even though 
RCA's Public Advocacy Staff recommended a nine year contract term. In its final order, the RCA 
left open the possibility of revisiting the terms of the contract once the 450 Bcf limitation was 
reached. 

132 
SGI 012814 



during the immediately previous thirty-six month period ended each September 
30th of the year prior to the year for which the price is calculated" and a price floor 
equal to $2.75 per Mcf adjusted for changes in inflation. 11 Unocal is expected to 
begin making deliveries to the Enstar system under this agreement in 2004. 

Figure 9.2 illustrates how the Unocai-Enstar pricing mechanism would work 
based on back-casting a three-year moving average of the monthly Henry Hub 
spot price during the historic period starting in December 1994.12 Figure 9.:2 
compares Unocai-Enstar mechanism with the Alaska Department of Revenu1e 
Prevailing Value (DORPV).13 Several points are noteworthy. 

First, the DORPV exhibits an upward trend of approximately seven-tenths of a 
cent per year over the seven-year historic period. This upward trend is more 
pronounced after January 2000. Second, the long-term trend for the three year 
moving average of Henry Hub price is approximately twice that of the DORPV. 
Third, the 36-month moving average of Henry Hub spot price is on average $0.69 
per Mcf higher than the DORPV over the same historic period. This difference 
becomes more pronounced after September 1998. Fourth, the price floor would 
have been in effect during much of the historic period, raising gas prices another 
$0.40 per Mcf, on average. The back-casting results indicate that the Unocal·· 
Enstar price mechanism would have generated higher gas prices than those 
observed in the recent past in the Cook Inlet Basin. 

Figure 9.2 also projects the Henry Hub price and the Unocai-Enstar pricing 
mechanism based on U.S. Department of Energy, Energy Information 
Administration forecast of domestic gas prices.14 Although dispositions under the 
Unocai-Enstar agreement are not expected to occur until 2004, the pricing 
provisions in this agreement signal a discrete change in local gas prices at the 
wholesale level - one that could be interpreted as a response to a prevailing 
local condition of excess demand for gas. Unocal and Enstar have suggested in 
testimony to the RCA that higher gas prices are necessary to stimulate 
exploration.15 

11 Gas Sales Agreement Between Union Oil Company Of California and Alaska Pipeline 
Company, November 2000, p. 21-4. Note, the inflation adjustment is one half of the rate of 
inflation, measured as the Gross Domestic Product Implicit Price Deflator from the quarter ended 
June 2001. 

12Note that the Unocai-Enstar mechanism would adjust once a year, rather than 
continuously, as reflected in the monthly data in Exhibit 2. 

11-he DORPV is based on a weighted average of gas dispositions to local utilities 
providin~ gas and electricity service. 

4Energy Information Administration. Annual Energy Outlook 2002, Table 14, 
(Washington DC: U.S. Department of energy), December 2001. Note, the EIA forecast is for 
average Lower-48 wellhead price. 17 cents per mcfwas added to the EIA estimate to 
approximate the Henry Hub price, based on the historic difference between Henry Hub and EIA 
estimate for average wellhead price. 

15 Submittal of Union Oil Company of Ca!Jfomia's Prefiled Reply Testimony of Daniel B. 
Thomas, Patrick J. Coughlin and Richard F. Strickland Ph.D,PE.; Reply Testimony of Richard F. 
Barnes; and Reply testimony of Daniel M. Dieckgraeff, Docket No. U-01-007, (July 27, 2001). 
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Figure 9.2: Henry Hub 36-Month Moving Average witlh UNOCAL-ENSTAR 
Price Floor 

Henry Hub Spot Price and DOR Prevailing Value and 
Backcast: Jan 1992- Dec 2001 and Forecast: Jan 2002-2010 

Higher wholesale gas prices have mixed implications. They are expected to 
stimulate more exploration and lead to new gas discoveries. But also, they raise 
costs for industrial uses that depend on low-cost gas in order to compete ~n 
global markets. While the outcome of expected higher local gas prices is still 
uncertain, an aggressive program of oil and gas exploration in Cook Inlet was 
evident in 2001, as shown in Table 9.8. The implications of stepped up 
exploration for the gas demand-supply balance in the Cook Inlet Basin are 
illustrated in Figure 9.3 and Figure 9.4. 

Assume that relative energy prices remain stable and the demand for Cook Inlet 
gas, including gas dispositions for LNG Exports, continues to grow at the steady 
pace outlined in the baseline forecast of Chapter 4. Assume further that 
production from the existing 2.148 Tcf reserves base continues along reasonable 
rates of decline for various producing fields. If no new discoveries of gas are 
forthcoming, then annual deliverability shortfalls can be expected by 2004 or 
2005. One Tcf of reserves appreciation would provide a four-to-five year buffer 
and forestall annual deliverability shortfalls until around 2009. 
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In addition to one Tcf of added reserves, assume further that the license to 
export LNG to Japan is not extended beyond April 2009. This situation is 
illustrated in Figure 9.4. The abrupt fall in demand after 2009 reflects closure of 
the LNG plant. Here, annual deliverability shortfalls would not occur until after 
2015. 

These examples suggest that, while gas reserves for utility dispositions are 
relatively secure, industrial users of Cook Inlet gas have some exposure to the 
prospect of gas deliverability shortfalls, even when reasonable reserves additions 
are taken into account. Thus, over the long run, additional gas reserves beyond 
1 Tcf will be required to provide continued gas service to industrial users in th1e 
Cook Inlet Basin. 

Table 9.8: Cook Inlet Oil and Gas Exploration Activity, 2001 

Unit or Project Companies Description 

Ninilchik and Falls Marathon G.O. #1 well completed as gas well, G.O. #2 well 
Creek pJanned. 
Pretty Creek Unocal Re-entered one well each in Lewis River and Ivan 
Lewis River River; drilling P.C.U. #4, new well, in Pretty Creek 
Ivan River Field. 
South Ninilchik and Unocal Up to three wells planned on State and CIRIIands 
Deep Creek in 2001-02. 
Swanson River Unit Unocal Proposal to develop two gas fields north and east of 
Gas Satellites Project Swanson River oil field on Federal and Native 

owned lands. 
Redoubt Forest Oil R.U. #1, #2, & #3 wells completed by Forest; R.U. 

(discovered in #4 is planned. Up to 193 MMBO recoverable 
1968 by Pan reserves. Forest has other prospects at Sabre, 
Am) Corsair, and Valkyrie. 

Pioneer (Coalbed gas, Evergreen Formerly operated by Ocean Energy, ownership 
no proven reserves) Exploration and operations transferred to Evergreen in mid-

2001. Two production wells and one injection well 
drilled in 1999; Evergreen is committed to drill six 
more wells, at least one in each of two new areas. 

Cosmopolitan Phillips Hansen #1 well permitted to drill to bottom location 
(discovered in on State lease. 
1967 by 
Penzoii) 

Nikolai Creek Aurora Gas Production started in October; NCU #3 well 
produces at rate of 2 MMCF per day. 

North Fork Gas Pro Project a_pparent!y on hold. 
Trading Bay Unocal T.B.U. #K-13 came on production at 7,100 BOPD, 
Unit/McArthur River highest rate of any well in Cook Inlet. 
Field (Oil) 

135 

SGI_Ol2817 



't 
lll 

250.0 

200.0 

150.0 

100.0 

50.0 

8 
0 
C\1 

1.0 
0 
0 
('\! 

0) 
0 

~ 

.,.... .,.... 
0 
C\1 

(") .,.... 
0 
C\1 

0) .,.... 
0 
C\1 

11 No Resen.e Appreciation o 1000 Bcf Appreciation 11 Potential ANS Gas Demand 

Figure 9.3: Projected Cook Inlet Supply and Demand 
Typical Production Scenario with 1 Tcf Reserve Appreciation 
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Figure 9.4: Projected Cook Inlet Supply and Demand 
LNG Export License Renewal Denied 
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9.4.2: Retail Opportunities in the Southcentral Region: First, consider 
the implications for expanded gas usage for the Southcentral region, similar to 
that for the Interior region. We modeled a standardized system to serve the 
region's new natural gas usage. (We assume existing baseline consumption is 
supplied from existing sources in the Cook Inlet Basin.) The new system is 
comprised of 11,219 new remote residential customers and 2.2 Bcf of additional 
annual natural gas usage. 

We examined two different opportunities for transporting the natural gas to th1e 
region. Our approach is to assume that a lateral spur pipeline from the AHR 
pipeline is constructed and considered part of the overall pipeline system for 
pricing purposes. This could entail some spreading of the costs of the system if 
a zonal based transportation tariff for the region were developed .16 

We also modeled a system where the cost of the lateral spur was completely 
recovered from the Southcentral region and no other costs were spread to other 
out-of-region customers. The overall system average rates are presented in 
Table 9.9. If the cost of this spur is not spread across some broader region ancl 
are allocated only incremental expansion of new residential customer usage, tlhe 
per-unit cost of moving ANS gas into the region would be prohibitive. 

Table 9.9: Estimated System Average Retail Rate for Southcentrai/Cook 
Inlet Region With Entire Spur Transportation Costs 

16
For example, to serve Interior Region gas-by-wire or expanded Interior Region 

residential and commercial usage. Our analysis showed that if the realized transportation rate 
was reduced by about $1.25 per Mcf, average retail rates would be around $7.27 per Mcf. 
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The analysis presented above, is based on small, incremental gas service 
applications. As expected, many of the applications, given their limited volumes, 
either generate small, or negative net benefits. However, if volumes were 
increased, the large fixed costs associated with gas transportation, would decline 
on a per-unit basis to levels that may compete with alternative energy sources. 

9.4.3: ANS Gas as a Means to Meet a Potential Supply/Demand 
Imbalance in the Southcentral Region: As noted earlier, one area of potential 
interest to DNR has been associated with supplying the Southcentral region with 
gas from the ANS given concerns about the availability of future supplies for the 
region. The RCA also appears to be concerned with this issue as well. In its 
recent Order conditionally approving Enstar's Gas Sales Agreement (GSA), the 
Commission noted: 

Natural gas reserves, while plentiful in the past, are declining. It is 
predicted that the known natural gas reserves in Cook Inlet will be 
exhausted by 2012. Exploration for new sources of gas in Cook 
Inlet has not kept pace with other areas. There is also concern that 
the older fields in the Cook Inlet will be unable to deliver natural gas 
at the rates required. The ability to meet peak demand may also be 
affected by the lack of gas storage facilities. Exploration and 
development of new natural gas sources takes many years and 
requires that exploration companies act years before reserves are 
exhausted by customer demand. [Regulatory Commission of 
Alaska. Order Number 8, Docket Number U-01-7, at 5.] 

Given the preceding analysis of fixed and variables costs for gas step-down, 
transmission, and distribution, we consider the impact of greater throughput on 
the per transmission and delivered costs. 

Table 9.10 presents estimates of the transportation costs associated with two 
different spur lines from Fairbanks to the Southcentral region: a 16-inch pipeline 
and a 20-inch pipeline. Discrete transportation/usage volumes are presented in 
the left hand column, while estimated levelized rates are presented for each 
volume level, for each type of pipeline. In order to put these volumes into 
perspective, the second and third columns of the table relate these volumes to 
total system, and Southcentral 1999 sales. 
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Table 9.10: Estimated Levelized Transmission Costs (Fairbanks to 
Southcentral) Under Different Volume Scenarios 

10 21.9% 4.9%$ 2.9412 $ 
20 43.8% 9.8%$ 1.4706 $ 
30 65.7% 14.8% $ 0.9804 $ 
40 87.6% 19.7% $ 0.7353 $ 
50 109.4% 24.6% $ 0.5882 $ 
60 131.3% 29.5% $ 0.4902 $ 
70 153.2% 34.4% $ 0.4202 $ 
80 175.1% 39.4% $ 0.3676 $ 
90 197.0% 44.3% $ 0.3268 $ 

100 218.9% 49.2% $ 0.2941 $ 

*11 Sates volumes are for retail customers only and do not include volumes 

that may be direct served. 

3.6378 
1.8189 
1.2126 
0.9095 
0.7276 
0.6063 
0.5197 
0.4547 
0.4042 
0.3638 

*12 Enstar retail with Urea plant 1999 volumes of 53.9 Bcf, LNG volumes of 77.95 Bcf, and 

and gas generation volumes of 34.57 Bcf. 

*13Assumes 16 inch pipe at a cost of $826,018 per mile at 278 miles 

*14 Assumes 20 inch pipe at a cost of $1.02 million per mile at 278 miles. 

20 Inch pipe assumes a 45 million increase from total estimated 

cost (for 16 inch pipe) provided in S&W Study inflated to 2001 dollars. 

As seen from the table, in order to get the overall costs down to the $1/Mcf 
threshold, a 16-inch system would need to have volumes of around 30 Bcf and a 
20-inch system would need to move volumes in the order of 40 Bcf per year. 
The 30 Bcf level is approximately 14.8 percent of estimated Southcentral 1999 
sales volumes, while 40 Bcf is approximately 19.7 percent of total regional 1999 
sales. 

While increasing usage volumes can reduce the unit costs associated with 
transporting natural gas to the Southcentral region, it will not to lower distribution 
charges. One opportunity, however, may be to incorporate the higher than 
average costs associated with serving these new customers into the existing 
Enstar distribution system costs. In effect, existing Enstar customers would 
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subsidize the excess costs of expanding the current system to include the 
potential remote areas. 

Based upon our estimates, the average non-gas related distribution costs for 
Enstar are approximately $1.55 per Mcf. This estimate comes from taking the 
Company's 1999 average retail rate and subtracting the total annual average gas 
acquisition cost. We estimate that taking the excess cost of the new system and 
averaging them into the combined distribution system costs and volumes yields a 
subsidy of approximately 3.8 cents per Mcf. However, we would note, while not 
large in magnitude, this type of cost-shifting policy would have to be deemed in 
the public interest, and approved, by the RCA. 

Figure 9.5 graphs the various different estimated transportation costs for each 
modeled system under different volumetric assumptions. 
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Figure 9.5: Estimate Pipeline Transportation Costs Under Different 
Volumetric Assumptions 
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Table 9.11 combines a number of the analyses discussed above for the 16-inch 
pipeline example. We have estimated total costs associated with providing 
service into the Southcentral region from a tap located near Fairbanks. Total 
transmission and distribution costs have been included. Distribution costs, in our 
example, are from the Enstar system, and include the subsidized portion (i.e., the 
3.8 cents per Mcf) of serving the new 2.2 Bcf level of usage associated with 
remote residential customers. Table 9.11 presents cost estimates for a numb1ar 
of discrete volumes moved over the hypothetical transportation system. 

The costs of moving gas, while more economic, are still relatively high relative to 
1999 Enstar average rates. However, even with the higher transportation costs, 
average rates for this hypothetical new system still are below the national 
average for residential retail customers. The new system yields estimated rates 
that are between 17 percent to 33 percent below national averages, depending 
upon the volumes assumed. Even with the pipeline addition, and its increased 
costs, Alaskans still have the opportunity to pay rates below the national 
average. Again, we would offer some caution on the numbers. Until detailed 
engineering studies could be completed, no definitive conclusions can b1s 
attained. 
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Table 9.11: Analysis of Estimated Average Rates- Pipeline System from 
Fairbanks to Southcentral 

$ 1.0000 Transportation -- ANS to Meter Station 
$ 0.0674 Levelized Meter/Step-Down Capital Cost 
$ 0.9804 Levelized Transportation Cost 

$ 0.0545 Transportation Meter Station O&M 
$ 0.1091 Transportation O&M 
$ 1.5930 Distribution System Unit Cost 

$ 3.8044 Total T&D Cost 
$ 1.9100 Commodity Cost */1 

5.7144 Total Delivered Cost 

$ 3.6602 Enstar 1999 Residential Average Revenue 

Percent 

$ 6.6900 US Residential Average Rate (1999) 

-- ANS to Meter Station $ 1.0000 Transportation -- ANS to Meter Station 
$ 0.0674 Levelized Meter/Step-Down Capital Cost 
$ 0.3676 Levelized Transportation Cost 
$ 0.0545 Transportation Meter Station O&M 
$ 0.1091 Transportation O&M 
$ 1.5930 Distribution System Unit Cost 
$ 3.1916 Total T&D Cost 
$ 1.9100 Commodity Cost */1 

5.1016 Total Delivered Cost 

1999 Residential Average Revenue $ 3.6602 Enstar 1999 Residential Average Revenue 

39.4% Percent 

$ 6.6900 US Residential Average Rate (1999) 

ANS Rate Relative to US -31.1% Rate Relative to US A 
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Our preliminary findings indicate that the levelized cost of a 16-to-20 inch spur 
pipeline linking Southcentral with the ANS gas pipeline at Fairbanks could be 
competitive with energy alternatives (such as fuel oil or LNG imports into Cook 
Inlet) if annual throughput exceeds 30-to-40 Bet per year. For example, a 20-
inch spur pipeline operating at an average of 40 Bcf per year for 30 years would 
imply meter-station step-down charges and levelized transmission charges of 
approximately $1.00 per Met (excluding the toll to Fairbanks, as well as local 
distribution and gas commodity charges). In order to be competitive, the spur 
pipeline would be required to serve a segment of the existing Southcentral 
customer base now served by local gas reserves in the Cook Inlet Basin. This 
result could be favorably influence by scale economies resulting from: 

• Sharing spur pipeline transmission charges over a wider customer bas~~ 
along the energy belt; 

• Higher rates of penetration than those observed among Southcentral 
users within the existing ENSTAR system; 

• System-wide averaging of distribution charges; and 

• Baseline growth in all customer classes including industrial users and 
expanded gas service. 

9.5: Conclusions 

When viewed individually, few applications for supplying ANS gas for in-state 
usage "pencil-out." Savings from fuel switching are relatively small. There is no 
substantial need for new power generation until the year 2014. Opportunities for 
new industry and businesses, like the internet server farm and a new 
petrochemical facility, are speculative, at best. 

One application that warrants further consideration is natural gas delivery into 
Interior region communities that are in proximity to the proposed AHR pipeline. 
Our initial results indicate that, on a stand-alone basis, sufficient concentration of 
residential and commercial space-heating demand exists in the greater 
Fairbanks area to enable local natural gas distribution to compete with fuel oil 
and other spacing-heating energy alternatives. When taken in combination with 
a lateral spur pipeline into Southcentral, the economics of providing gas service 
to Interior communities for space heating, electric power generation and 
industrial applications could improve. 

Moving gas to the Southcentral region is highly dependent upon future reserve 
development in the Cook Inlet Basin. Study results indicate that, in order to be 
competitive, spur line throughput must achieve volumes beyond levels that 
correspond to various individual and incremental gas usage applications 
considered in this study. Some portion of gas usage - 30 to 40 Bcf per year -
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currently supplied by producing fields in the Cook Inlet Basin would be required 
to generate sufficient economies of scale. The declining rates of existing Cook 
Inlet fields, combined with the steady progression of demand in the Southcentral 
and Interior regions suggest that, even with the near-term discovery of one Tcf of 
additional Cook Inlet reserves, a supply shortfall of 30 to 40 Bcf or more per year 
is likely to occur sometime between 2009 and 2015. Thus, a lateral spur 
pipeline that delivers gas into the Southcentral region could provide a long-term, 
economic solution to the supply-demand imbalance projected for this area. 

The decision of supplying ANS gas to Alaska communities should be left to the 
market. If reserves fall low enough in currently served regions, prices will have to 
increase to ration demand.17 Once prices increase, signals will be sent to the 
market for the development of either new resources, or new means to bring other 
resources (i.e., ANS gas) to the region. 

Higher prices, while signaling the market about important energy development 
opportunities, can also serve to send signals to critical, energy-intensive Alaskan 
industries to move elsewhere. In effect, a cycle is set up whereby higher prices 
are needed to stimulate infrastructure development, but these prices, in turn, 
discourage industrial development and retention, which in turn, shift the relative 
economics of infrastructure development. Reserves and infrastructure 
development on the supply side typically occur in discrete, lumpy amounts and 
are often not well balanced with demand. This raises project risk and adds to the 
challenges faced by resource-development and resource-consuming industries. 

17
The same would hold true for regions that are currently not served with natural gas. If 

prices for their current energy alternatives increase high enough, then opportunities for moving 
new energy resources in the region increase. 
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CHAPTER 10: CONCLUSIONS 

The purpose of this report has been to examine opportunities for in-state natural 
gas usage in Alaska. As noted at the onset of this report, the approach taken to 
examine these opportunities was based upon the analysis of: 

• Existing in-state demand and the development of a forecast to the year 
2020. 

• Forecast assumptions to determine how in-state demand could shift as a 
result of changing economic conditions. 

• New service opportunities in remote and currently unserved areas of 
Alaska. 

10 New potential industries and their impact on in-state gas usage. 

til Fuel switching opportunities for oil-fired generators as well as an 
examination of a central power generation station gas-by-wire application. 

• The potential costs of supplying new usage opportunities with natural gas 
service. 

The general findings from the analysis can be summarized as follows. 

10.1: Baseline Forecast 

Under the baseline forecast, retail natural gas usage is expected to show slow, 
but consistent, growth through the year 2020. Total usage will grow at an annual 
average rate of slightly under one percent. Residential customers will account 
for 28.5 percent of this growth, commercial customers will account for 22.7 
percent of this growth, industrial customers will account for 28.9 percent of this 
growth, and electricity utilities will account for 19 percent of this growth. Table 
10.1 presents a summary of the baseline usage levels for each major customer 
class. 
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Table 10.1: Summary of Baseline Forecast 

2000 17,518,229 28,566,567 73,238,676 35,656,886 

2005 19,198,104 30,564,363 75,226,290 35,406,497 

2010 21,059,031 31,531,308 77,214,690 37,031,714 

2015 23,121,582 33,362,837 79,203,895 38,899,627 

2020 25,409,386 34,837,741 81,193,900 40,790,982 

0 Year Increase 3,540,802 2,964,742 3,976,015 1,374,828 

Year Increase 7,891,157 6,271,174 7,955,225 5,134,096 

Original Source Table: Chapter 4: Tables 4.1, 4.2, 4.3, and 4.4. 

10.2: Sensitivity Analysis 

Shifts in prices and income can have important impacts on natural gas usage .. 
The impact that shifts in prices can have on usage is relatively more important 
than income. Under a high price scenario, total in-state annual average growth 
rates are reduced to about 0. 75 percent, while under a low price scenario, annual 
average growth rates for total in-state usage are increased to 1.05 percent per 
year. Under a high-income scenario, we anticipate that total in-state usage will 
increase by an annual average rate of one percent. Under a low-income 
scenario, total in-state usage will grow by only three-quarters of a percent per 
year. When compounded over a period of ten-to-twenty years, these impacts 
could be significant; they range from about 8 to 36 Bcf of incremental gas 
consumption over baseline levels across all sectors. The sensitivity analysis 
indicates that gas consumption in 2020 is likely to be between 5 and 20 percent 
greater than in 2000, depending on future price and income levels. A summary 
of the various sensitivities has been presented in Table 10.2. 
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Table 10.2: Summary of Forecast Sensitivities 

High Price Forecast Summary High Income Forecast Summary 

2000 17,500,093 28,451,442 73,197,507 35,569,901 2000 17,584,947 28,576,984 73,271,847 35,569,901 

2005 19,035,431 29,336,492 74,978,844 34,521,334 2005 19,631,736 30,629,414 75,426,724 38,947,146 

2010 20,735,890 29,585,393 76,760,215 36,105,921 2010 21,920,440 31,970,191 77,584,783 40,734,885 

2015 22,620,716 30,107,039 78,541,636 37,927,136 2015 24,479,334 33,536,403 79,746,048 42,789,590 

2020 24,712,105 30,663,720 80,323,106 39,771,208 2020 27,340,683 35,066,944 81,910,542 44,870,081 

10 Year Increase 3,235,797 1,133,951 3,562,708 536,020 10 Year Increase 4,335,493 3,393,207 4,312,935 5,164,984 

20 Year Increase 7,212,012 2,212,278 7,125,599 4,201,307 20 Year Increase 9,755,736 6,489,961 8,638,695 9,300,180 

Low Price Forecast Summary Low Income Forecast Summary 

2000 17,536,585 28,683,799 73,280,303 35,569,901 2000 17,451,674 28,532,498 73,205,369 35,569,901 

2005 19,365,289 31,915,682 75,477,994 36,291,659 2005 18,781,361 30,387,626 75,025,986 31,865,847 

2010 21,396,261 34,555,030 77,679,715 37,957,507 2010 20,261,517 31,807,560 76,846,603 33,328,543 

2015 23,652,356 37,571,398 79,885,529 39,872,118 2015 21,910,548 33,225,744 78,667,220 35,009,664 

2020 26,159,711 40,685,286 82,095,472 41,810,757 2020 23,749,813 34,635,893 80,487,837 36,711,884 

10 Year Increase 3,859,676 5,871,231 4,399,411 2,387,606 10 Year Increase 2,809,844 3,275,062 3,641,234 -2,241,358 

en 20 Year Increase 8,623,126 12,001,487 8,815,169 6,240,856 20 Year Increase 6,298,140 6,103,395 7,282,468 1,141,983 
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10.3: Expanded Service Opportunities 

Our analysis also examines the opportunities for expanded service in areas that 
currently do not have natural gas service. We examined statewide total usage 
opportunities by region, as well as new service opportunities in areas that are 
near (within 20 miles) the proposed AHR and existing LDC infrastructure. 

After considering a range of expanded service opportunities throughout the state, 
the largest concentrations of new service opportunities appear to be in the 
Southcentral and Interior regions. There are also opportunities for increasing 
natural gas usage within the existing service territories for the Southcentral 
region LDCs (primarily Enstar). Increasing existing penetration levels by 10 
percent results in almost as much expanded usage as moving into new servic~e 
areas. However, existing average penetration rates of around 80 percent are 
already high and unlikely to increase under relative prices prevailing today. 

A summary of these expanded opportunities is provided in Table 10.3. We havE~ 
assumed that these service expansion opportunities will be phased in over time 
with full service opportunities being realized in 2020.1 Table 10.3 also shows the 
potential gas demand-supply imbalance in the Cook Inlet Basin. While this does 
not reflect expanded service, per se, it illustrates the quantity of existing gas 
usage in Southcentral that may not be met from existing reserves in the Cook 
Inlet Basin (again, assuming relative energy prices in the future are consistent 
with levels observed today). 

Table 10.3: Summary of Expanded Service Opportunities 

2000 154,980,358 0 0 0 

2005 160,395,253 556,182 0 1,078,526 

2010 166,836,744 1,112,364 17,914,000 2,157,052 

2015 174,587,941 1,668,546 41,325,000 3,235,578 

2020 182,232,010 2,224,728 111 '161 ,000 4,314,104 

Original Source: Table 6.9 

1The realization of these service opportunities are assumed to increase cumulatively by 
about 25 percent each year starting in 2005. 
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10.4: New Industries 

There are opportunities for expanding natural gas usage by the addition of new 
industries. The two that were highlighted for investigation in this study includ1ed 
the addition of internet server farms and a major petrochemical industry. Both 
are energy-intensive industries. However, the addition of a typical facility for a 
large internet facility would have a small impact on total in-state usage. A major 
petrochemical facility, on the other hand, could have a more meaningful impact. 
A summary of these new industry opportunities has been presented in Table 
10.4. We have assumed that the internet facility opportunities will be realized in 
fuH by 2005. The petrochemical opportunities are assumed to be realized aft~er 
the operation of the proposed AHR gasline is completed and enter the forecast in 
2010. 

Two urea plant usage opportunities are presented. The first assumes a relatively 
constant utilization at the existing facility but at levels that are near previous 
historic peaks (about 7.2 Bcf above 2000 levels). The second provides the 
usage levels from a potential plant expansion discussed in Chapter 7. 

Two estimates for LNG usage are also presented. The first estimate presents 
relatively constant levels of gas usage. The second estimate reflects the outer 
range of potential gas usage that was discussed in Chapter 7 (i.e., about 2.8 Bcf 
per year of additional gas consumption). 

Table 10.4: Summary of New Industry Opportunities 

2000 154,980,358 0 0 7,224,195 0 78,533,532 0 

2005 160,395,253 4,355,910 0 7,224,195 0 78,533,532 0 

2010 166,836,744 4,355,910 27,853,333 7,224,195 15,000,000 78,533,532 2,873,468 

2015 174,587,941 4,355,910 27,853,333 7,224,195 30,000,000 78,533,532 2,873,468 

2020 182,232,010 4,355,910 27,853,333 7,224,195 30,000,000 78,533,532 2,873,468 

Original Source: Table 7.1, 7.3 
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10.5: Fuel Switching 

We examined all generating units in the state to identify facilities that could 
potentially shift their primary fuels to natural gas. Fuel oil and diesel facmtiE~s 
were the most attractive candidates. The highest concentration of these facilities 
were located in the Interior region of the state. There is approximately 200 MWs 
of capacity in this region that could shift from fuel oil to natural gas. Fuel 
switching opportunities would comprise a considerable source of new gas 
consumption. The reason for this is twofold. First, in total, the 200 MWs of 
capacity is of a relatively meaningful size. Second, many of these facilities are 
older, with heat rates that are greater (i.e., less efficient) than many new 
technologies. Hence, a greater amount of gas usage per every kWh generated. 
A summary of these fuel switching opportunities has been provided in Table 
10.5. The table assumes that these fuel switching opportunities will not be 
realized until the proposed gasline is in operation. 

Table 10.5: Summary of Fuel Switching Opportunities 

2000 154,980,358 0 

2005 160,395,253 0 

2010 166,836,744 15,938,973 

2015 174,587,941 15,938,973 

2020 182,232,010 15,938,973 

Original Source: Table 8.4 and Table 9.6 

10.6: Gas by Wire 

There is a considerable supply side efficiency opportunity for new central station 
gas fired generation. The economics of a 250 MW combined cycle facility stack 
up favorably with the dispatch costs of existing generating units. However, the 
state does not have a potential capacity need until the year 2014. If a new 
generating unit were to be added prior to that time, older generation could be 
displaced. The displacement of this older generation could result in stranded 
costs that would have to be recovered. The public ownership of these facilities 
raises important questions about potential cost recovery since the traditional 
separation between ratepayers and shareholders does not exist. Given the 
higher efficiency of a new power station, gas usage associated with this power 
generation facility would be considerable but less than fuel switching at existing 
power facilities discuss above. 
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A summary of the gas-by-wire gas usage has been presented in Table 1 0.6. In 
this table, natural gas usage from new power generation is not expected to 
increase until 2015, given that Alaska will probably not have need for a new 
generation facility until the prior year. 

Table 10.6: Summary of Gas by Wire Application 

2000 154,980,358 0 

2005 160,395,253 0 

2010 166,836,744 0 

2015 174,587,941 12,483,000 

2020 182,232,010 12,483,000 

Original Source: Table 8. 7 

10.7: Supplying Gas to New Usage Opportunities 

Supplying natural gas to concentrated opportunities for new in-state usage would 
require significant infrastructure investments. These investments include taps 
and meter stations to the main AHR gas pipeline, transportation capital costs for 
pipelines to the city gate, and capital costs to Jay distribution mains and service' 
connections. 

We examined a number of major concentrations of potential gas usage, and 
modeled the typical costs of supplying natural gas to these potential applications. 
These results included: 

New Service to the Interior: Positive opportunities for natural gas 
service from initial analysis. This option warrants further study. Estimated 
household energy savings of shifting from fuel oil to natural gas were 
about 20 percent, while savings associated with shifting from electricity to 
natural gas were approximately 24 percent. 

Gas by Wire: There are competitive opportunities for new power 
generation. However, as noted earlier, the need for a major new power 
generation resource is questionable until the year 2014. 

Expanded Service to the Southcentral: Study results indicate that, in 
order to be competitive, throughput on a lateral spur line connecting 
Southcentral must achieve volumes beyond levels that correspond to 
various individual and incremental gas usage applications considered in 
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this study. Some portion of gas usage-- 30-to-40 Bet per year- currently 
supplied by producing fields in the Cook Inlet Basin would be required to 
generate sufficient economies of scale. The decline rates of existing Cook 
Inlet fields, combined with the steady progression of demand in the 
Southcentral and Interior regions suggest that, even with the near-term 
discovery of one Tcf of additional Cook Inlet reserves, a supply shortfall of 
30-to-40 Bcf or more per year is likely to occur sometime between 2009 
and 2015. Thus, a lateral spur pipeline that delivers gas into the 
Southcentral region could provide a long-term, economic solution to the 
supply-demand imbalance projected for this area. 

Fuel Switching: Small, but positive economic opportunities for switching 
fuel oil fired power plants to natural gas in the Interior region. Net fuE~I 
savings ranged between a third to a fifth of a cent per kWh generated. 

10.8: Summary of Baseline Forecast, Potential New Usage Opportunities, 
and Total In-State Demand 

Based upon our analysis, there are some 1 07 Bcf of new usage opportunities in 
Alaska by the year 2020. This represents about 41 percent of baseline forecast 
in-state use in 2020.2 Figure 10.1 presents each of these opportunities relative 
to the baseline forecast, while Figure 10.2 presents a pie chart breaking out the 
relative contribution each application has to total new usage opportunities. 

This estimate is based on the assumption that all of the new usage opportunities 
are developed: Southcentral residential usage; Interior retail usage; internet 
facility development, petrochemical facility development; fuel switching 
opportunities; high utilization LNG and urea plant use; urea plant expansions; 
and gas by wire application. As noted in Chapter 9, the economics of supplyin~J 
natural gas to many of these opportunities on an individual basis will not be 
competitive. The best opportunities for attaining these new usage levels may be 
from bundling a number of applications. 

2
Baseline includes existing LNG usage. New usage opportunities represent 58 percent 

of non-LNG baseline {i.e., residential, commercial, industrial, and electric utility). 
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Figure 10.1: Summary of Baseline Forecast and New Usage Opportunities 
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Figure 10.2: Percent Contributions, by Application, for New Usage 
Opportunities by 2020 

As noted in Chapter 9, one of the largest potential concentrations of usage for 
ANS gas could be in the Southcentral region of the state. Realizing these usage 
levels, however, will be a function of future natural gas resource additions in the 
region. If these fail to materialize, then a substantial portion of Southcentral 
usage could be met with gas supplies from the North Slope. In order for these 
supplies to come close to being economical, volumes of some 30 to 40 Bcf will 
have to be served from outside the region. Figure 10.3 shows how potential 
Southcentral usage, resulting from a regional supply short-fall, would compare to 
all the other new applications discussed in this report. 
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Figure 10.3: South central Usage Relative to New Service Opportunities in 
2020 
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