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Foreword 
Each year the Department of Commerce and Eco

nomic Development, Division of Energy and Power 

Development, with assistance from the Alaskan 
Power Authority, is required to prepare or revise a 
Long-Term Energy Plan for Alaska. This report is 
the first attempt to provide a statewide framework 

for energy development and use in Alaska. The for
mat has been designed to give Alaskans a broad view 
of public and private energy activities. Major topics 

of the report include: 

• A report on the "end-use" of energy in the state. 
• A statewide energy resource development 

overview. 
., An analysis of energy conservation activities 

and potential. 
• A presentation of measures that the Governor· 

could choose to implement in the event of an 
energy shortage. 

• A report on areas or subjects of energy re
search, development and demonstration. 

Taken as a whole, this document constitutes a 
comprehensive base of information, but to be worth
while, the data and analysis must be linked to admi

nistrative and legislative decisions about individual 
energy projects and programs. Alaska's Long-Term 

Energy Plan intends to improve the decision making 
process within the state government. Coordination . 
and standardization are required. 

Alaska's energy policy .issues are not the exclu

sive province of one agency or department. Energy 
issues, for example, are related to welfare programs, 

economic development, export policy, transporta
tion planning, and many other aspects of Alaskan 

life. As this report is prepared, it is submitted to the 
Governor's office and agencies with energy related 

responsibilities. The acceptance of the report by 
Governor Hammond, and its transmission to the le
gislature, provides an annual means to focus and 
clarify the State's energy objectives. Setting state 

wide energy goals and objectives is the first step in 

1 

ensuring that each energy project or program under 

consideration will have an even-handed and fair eva
luation. However, this process of coordination could 
be further improved by linking the development of 
the Long-Term Energy Plan to the budget process of 
review. 

Everyone in Alaska -legislators, utility manag
ers, and private citizens - wants to know how 
energy projects and programs are selected. Every re

gion of the state is heavily dependent on expensive 
'petroleum products. How can this dependence be re
duced? How can a community get State backing for 
an energy project? And, if it does, will it be the best 

choice? These are difficult questions to answer be
cause almost all energy decisions are site specific, 
requiring individual evaluation. The process de
scribed later in this report is intended to clarify how 

projects are selected and how that process can be im
proved so that communities can begin developing 
their own resources to meet their own needs. 

The State government is involved in many, if not 
· most, of t.'le energy projects an.d progra...'!ls undervVay 
in Alaska. In some cases the State provides a direct 

subsidy. In other cases the assistance may be through 
fmancing or information programs. Furthermore, 

through the Alaska Power Authority's reconnais
sance studies, and the proposed community energy 

assessments, the State government often takes on the 
role of proposing projects and programs. 

Although the information generated from individ
ual community studies is an important component of 

a state wide energy plan, Alaska's Long-Term 
Energy Plan should be kept distinct from primary re

search on specific projects and proposals. The most 
important role of Alaska's Long-Term Energy Plan, 

and those who administer it, should be that of eva
luation and not advocacy. The Plan should ensure 
that all reconnaissance studies, feasibility studies, 
and community assessments- if they are to be used 
to select projects - have a coordinated, standard
ized approach and that their conclusions and recom-



mendations have been adequately researched. If this 
is to become the role of the Long-Term Energy Plan, 

then some changes in the scope and administrative 

responsibilities of project evaluation are necessary. 

Fundamentally, the purpose of this year's Long 

Term Energy Plan is to provide a centralized state 

wide overview of energy development and conserva

tion programs. In so doing, the Plan will help avoid 

duplication, prevent existing programs from being 

misdirected, and ensure that the most cost effective 

energy projects are selected. 

r 
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Introduction 
The primary purpose of Alaska's Long-Term 

Energy Plan is to provide an orderly process for mak
ing energy decisions. To be successful, the follow
ing must be accomplished: 

• The Plan must be a statement of policy, and set 
the State's goals and objectives. 

• The Plan must provide basic information about 
energy demand, the resource base, and energy 
technologies. 

• The Plan must coordinate Alaska's ongoing 
energy activities. 

• The Plan must standardize and coordinate the 
process of project/program selection. 

Most of this report contains information and rec
ommendations. Chapter II is a succinct statement of 
Governor Hammond's energy policy and an over
view of the energy situation. Chapter ill is an analy
sis of end-use energy demand and a forecast of how it 
may change. Chapter IV is a survey of Alaska's 
energy resource base and the present and future tech
nologies which might be used to make those resour
ces useful. Chapter V is a description and analysis of 

Alaska's energy conservation programs. Chapter VI 
is an introduction to emergency energy planning. 

These components form the basis of a logical ap
proach to meeting Alaska's present and future 
energy needs. The keystone is the availability of ac
curate and reliable information from which decisions 
are made. The importance of this element cannot be 
overemphasized. Major policy decisions impacting 
the conservation and development of conventional 
and renewable energy resources will be based on the 
analysis contained in the Long-Term Energy Plan 
and its annual updates. 

Alaska's investments in hydroelectric and other 
alternative energy resources such as peat, coal, 
wind, geothermal, and solar are designed to improve 
reliability and reduce energy costs. Also of major 

importance is the State's ow~ership and disposition 
of its Royalty Oil. 

5 

Energy conservation efforts in Alaska are aimed at 
reducing the State's dependence on expensive petro
leum products, minimizing the environmental im
pact of energy use and preserving resources for fu
ture generations. Energy conservation provides 
some of the "breathing room" while Alaska's com
munities develop local energy resources for the long
term. 

The energy contingency planning requirement ac
knowledges Alaska's vulnerability to the possibility 
of oil supply disruptions. There are a number of 

· events that might lead to supply disrupti()ns, many of 
which are exogenous to activities within the State. 
Until dependence on imported petroleum supplies 
lessens, the State must be prepared to meet potential 
oil shortages. 

Perhaps what makes the preparation of the Long
Term Energy Plan especially noteworthy is that 
Alaska is one of the few states with the key ingre
dients necessary to chart its own energy future. Re
venue from petroleum and natural gas can be com
bined \Vith a \.j1-illing \Vork force and vast energy re
source potential to provide an array of local energy 
supply and conservation options. Since Alaska's 
population is less than one half of one percent of the 
U.S. total (at the same time that the State provides 
10% of U.S. oil supplies), the Alaskan energy future 
can be managed to the benefit of all. 

Most Al51skans are probably not aware of the 
State's many activities in energy development and 
conservation. Although these tasks are by no means 
finished, there have been many accomplishments. 
Energy activities, conservation investments, and 
development projects are being pursued in every re
gion of the State. Public interest in energy is high and 
in a State as diverse as Alaska, private ideas and in
itiatives are often more important than government 
sponsored programs. 

As Alaska's Long-Term Energy Plan evolves,· 
criteria for energy decisions and the information 



base on which they are made will become more de

finitive. This year, considerable progress has been 

made in each of the major topic areas. The Long

Term Energy Plan, however, is by no means com

plete. As energy planning in Alaska is strengthened, 

and as the reliability and competitiveness of the vari

ous energy options become known, the Plan's strat

egy can be and should be revised. 

At the present time, Battelle Pacific Northwest 

Laboratories is conducting a $1 million Railbelt 

Electric Power Alternatives Study. Due to be com

pleted by April of 1982, the study assesses alterna

tive energy options to the proposed Upper Susitna 

Hydrotdectric Project. Because of the level of effort 

ancl partial overlap in subject matter, the 1981 Long

Term Energy Plan will not include substantive dis

cussions of the Railbelt. The Plan contains prelimi

nary energy demand projections for the region which 

will. be revised upon receipt of more detailed ana

lyses and projections by Battelle. Close coordination 

with Battelle is being maintained to assure compati

bility of effects. Battelle's reserves will be incorpo

rated: into tb.e centralized data base and used in suc

ceeding annual Plans. 

hit tis,EeJl>IDl't th:e eaergy data "base for the state has 

beem updated and a."'talyzed, using a standardized 

methodology. For the first time, Alaskans wiil have 

a aomplJ!eheasive breakdown of historic energy con

sumpti@n by -region for the State. Despite this 

achievement, tb.e data "base is aot yet perfect. For ex

amJille, some ead-uses of petroleum had to oe esti

mated. Overall, however, a steady advance has been 

made. 

lin tlile last few years, there has been a worldwide 

debate over the superiority or inferiority of various 

eaergy resource options. To a large extent such dis

cussions are sterile and unproductive. The "best" 

energy option is site specific, depending on public 

preference, the location of the resource, and the 

available technology. In this report an attempt has 

been made to draw together a specific description of 

the Alaskan resource base and the technologies 

available to transform or convert the energy. There is 

a brief description of energy development projects 

underway and many of those which have been pro

posed. 
6 

To date there have been a number of state and fed

erally mandated energy conservation programs pro

posed and implemented. Information on the effec

tiveness of these programs is very limited, however. 

The major contribution of the energy conservation 

section in this report is to develop a framework for 

monitoring the effectiveness of existing programs as 

well as to provide some tentative estimates of the po

tential for saving energy. 

Alaska, unlike California and the East Coast, has 

yet to experience a serious disruption in energy supp

lies. (Of course, Alaskans -like everyone else

have faced a serious escalation in energy costs.) A 

major loss of U.S. oil imports has the potential to 

create shortages in Alaska. Despite the surplus of 

crude oil production, the State has a higher level of 

wlnerabillty than other regions because of the cli

mate and remoteness of many Alaskan communities. 

Even a small oil shortage in Alaska could be very se

rious. This report investigates the nature of Alaska's 

vulaerability to oil supply disruptions and proposes · 

some options that the Governor could implement in 

the event of an energy emergency. Over the next 

year this plan will be refined, in collaboration with 

federal, state and local officials, to produce a de

tailed emergency energy plan for Alaska. 

No lang-term energy plan would be complete 
without an energy demand and supply projection. 

While the techniques of econometrics and end-use 

forecasting may not predict the future, they do pro

vide insight and a framework for decision making. 

For the fn:st time in Alaska, a comprehensive energy 

demand model is being used to project energy end

u-se. 

Energy models are never finished, and the one 

presented this year is no exception. The time allowed 

for econometric estimation was insufficient to en

sure the degree of reliability that Alaska should ex

pect in its energy demand forecasting capability. In 

addition, there is considerable uncertainty about 

many of the key assumptions which determine 

energy demand, and there was insufficient time to 

complete adequate research on many of these issues. 

Nonetheless, the model advances the State's under

standing of how energy is used in Alaska and how it 

is likely to change over time. Furthermore, this ef-
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fort establishes an on-going energy supply and de

mand forecast capability for the State government . 

and regional entities, which will be used again and 

again in individual project evaluation. 
The Division of Energy and Power Development 

has divided the state into regions based upon the Uni

versity of Alaska's Man-in-the-Arctic Program 

(MAP) regions. Each region is comprised of one or 

more whole U.S. Census divisions. 
For purposes of this year's end-use analysis and 

forecasts, the Railbelt region has been separated 

from ~he Interior and Southcentral regions. This is 

because of the ongoing Railbelt Alternatives Study 

being conducted by Battelle. As shown in Figure 1-1, 

the Interior no longer contains Fairbanks. The Kodi

ak and Cordova census divisions are what remains of 

the Southcentral region. 
The primary reason for selecting ~he MAP model 

re.gional breakdown was to enable energy demand 

projects to be linked up to economic projection~. The 
oldy long,-term econometric model availabie for 

Alaska is the Institute of Social and Economic Re
seareh's MAP model. In following years, however, 

it is .t~el~ that the Alaska Native Claims Settlement 

Aot e:.ANCS~) corporate regions wil:l be adopted. 

]][&Se regt<\>nS more realistically reflect the manner 

in W.l!.ich energy development witllli1 Alaska is likely 

to take place. It is generally believed that the region

al na~ive corporations will continue to be active par

ticipan.ts in Alaska's future energy activities. 

. Eadt year the Department of Natural Resources 

makes an.annual report on natural gas and petroleum 

use, as well as a forecast of future uses. This report is 

required by the legislature in order to evaluate the 
use of royalty oil and gas. In addition, the prospects 

of c0n.tirrued or expanded use of this gas in the Rail

belt (for both direct uses and electrical generation) is 

a vital part of the study being conducted by Battelle 

on alternatives to the upper Susitna Hydro Project. 

Alaska's Long-Term Energy Plan is intended to be 

con.sistent with both of these activities through its 

economic forecast assumptions and a shared data 
base. In future years the forecasting effort will be 

consolidated. 
The process of energy planning is constantly 

evolving. Specific energy decisions in the coming 
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year will be made by the legislature, the Governor 

and Alaska's energy consumers and producers. The 

Long-Term Energy Plan should provide the frame

work for those decisions as well as offer guidance 

- and insight in resolving conflicts or choosing among 

competing alternatives. 

Today, Alaska's Long-Term Energy Plan is three 

things. First, it is a report designed to answer many 

of the basic questions about energy production and 

use in Alaska. Second, the Long-Term Energy Plan 
is a statement of policy. It condenses on an annual 

basis the energy policy positions of the Governor and 

the agencies of his administration. Finally, the Plan 

is an evolving capability of the Alaskan State go

vernment to provide analytical and data services to 

private individuals, companies, State agencies and 

the legislature involved in day-to-day energy deci

sions. 

Coordinating and 
Standardizing Decisions 

Ultimately, the vast majority of energy decisions 

are not made by State or local government. Con

sumers and private companies make many day-to

day decisions about which fuels to consume and 

which to produce. In addition to its role in develop

ing specific community projects and programs, the 

Alaska State government's role is to guide individual 

private decisions. That guidance is made through fis

cal ancl ta!X incentives, pricing, the regulatory pro

cess, and the State's energy programs. In other 

words, a clear, widely disseminated statement of 

Alaska's energy policy goals and objectives is often 

as important in bringing about desired changes as the 
State's participation in energy projects. 

Although important, energy is but one facet of 

Alaska's economic and development policies. Some 

of the State's other objectives may conflict with its 
energy goals. If this is the case, the State's energy 

planners must identify and articulate the impact of a 

proposed policy change on energy development and 

use. The insight provided by such a process should 

aid the governor, agency heads and the legislature in 

making the best decision. 

This year the Long-Term Energy Plan was pre-

i . 



J 
FJ· , __ 

] 

] 

] 

J 

J 

pared for the Division of Energy and Power 

Development and submitted to other agencies and 

the Governor's office for review. This process helps 

to ensure that the Administration has a coordinated 

position on energy. The give and take of agency re

view helps to inform and coordinate the disparate 

agency activities. 

However, if Alaska's Long-Term Energy Plan is 

really to become an effective tool of decision mak
ing, its preparation must be tied to the budget pro

cess. Alaska Statutes require that the plan be submit

ted to the legislature no later than February 1 each 

year, and yet funding for the Plan is not available be
fore the beginning of the fiscal year. Consequently 

the preparation of the plan does not coincide with the 

normal budget process of the State. 

Because of the timing of preparation, the Gover- . 

nor and the Legislature are unable to review agency 

requests in the context of the policies enumerated in 

the Plan. The Plan is still in preparation during the 

period when the Administration is making decisions 

about specific project funding. As a result, the Plan 

is not the effective tool for policy coordination that it 

could be. 

To remedy this problem, the Long-Term Energy 

Plan should be prepared in conjunction with the 

b,IIdget process. To do so will require that the Plan 
due in 1982 be presented as a progress report on the 

status and development of the 1983 (FY 1984) Plan. 
Figure I-2 presents a schematic view of the process. 

Adopting such a process for the development of 

the next Long-Term Energy Plan would have three 

main advantages. It would allow the present study on 

alternatives to the Susitna project to be incorporated 

into the 1983 Plan. FY 1982 funding would provide 

sufficient gestation time for the Plan to provide well

researched new information. The policy portions of 

the Plan could be reviewed and agreed on prior to the 

recommendations for specific project funding. 

In addition to its coordinating role in setting poli

cy, Alaska's Long-Term Energy Plan will undertake 

tasks not presently being done, which are related to 

better statewide coordination and standardization. 

These tasks include: 
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Developing a Centralized 
. State Energy Data Base 

Alaskans always want more and more informa

tion. So before designing a statewide data system it 

is vital to recall the advice of Sir Josiah Stamp: 

"Public agencies are very keen on amassing statis

tics- they collect them, add them, raise them to the 
nth power, take the cube root and prepare wonderful 

diagrams. But what you must never forget is that 

every one of those figures comes in the first instance 

from the village watchman, who just puts down what 
he damn pleases.'' 

Energy data is presently being collected by a vari

ety of federal and State agencies and private organi

zations. The methodologies of data collection, or

ganization and display vary according to the reasons 

for collection. For example, the Alaskan Depart

ment of Revenue collects taxes on most petroleum 

products and thus has a record of monthly petroleum 
purchases. The Department of Revenue publishes its 

data only in aggregated form by month and fiscal 

year. A federal agency, the Alaska Power Adminis

tration, collects annual data on electricity production 

and end-use consumption based on the annual re

ports of each utility. But this agency publishes only a 

part of the data it collects. Chapter ill of this report 

outlines Alaska's source of energy data and some of 

the problems in interpreting it. 

Alaska has over $140 million in energy-related 

studies and projects underway, in addition to the 

countless studies and analyses that have been con

ducted over the last decade. Each time a major study 

is launched, a fresh effort must be made to pull the 

data base together. The result has been a monumen

tal duplication of effort and a waste of money. Alas

ka needs a carefully planned central repository and 

coordination center for energy data and information, 
and it should be tied into the energy planning effort 

to ensure that the data being collected is relevant, us

able and accessible. 

Developing a statewide data base will also provide 

the methodology of data collection, presentation and 

manipulation to be adopted by the individual recon

niassance studies and community assessments. 



Preparing for a Statewide 
Energy Emergency 

The potential for a major disruption of oil imports 

threattms Alaskans, just as it does all other Ameri

cans. Even with Alaska's vast crude oil reserves, the 

State is dependent on refmeries in other states for 40 
percent of its vital petroleum products. For example, 

·aviation gasoline - essential for transportation and 

communication- is refined outside Alaska and dis

tributed in-state primarily by a single company. 

Alaskans are not exempt from the possibility of 

gasoline lines and grounded airplanes. 
CliraFter VI contains a set of emergency measures 

under G.0nsideration. Some of these could be imple

mented: in the event of oil diismptions in Alaska. 

Neoot year Alaska's emergency en:ergy plan will be 

fi.]l>azed·a.tid coordinated with local officials·, Gther 
states, the f€d€ral government and other State agen

cies. This·, too, is a vital part of the planning effort 

wh:i:eh Sl!l]i>ports Alaska's ~ong-Term Energy Plan. 

l'r0j;ect/Program Selection 
»Jm:8liJ-Y: deeisiens, andi?aEtiGuili~ly ones related to 

d€~e10Jj)meDtj are site sp>eejfic. At!r aiiiJlUal reF>ort on 

st-ate wide eriet.gy issues· ca1!11i10t, ~y itself, addn~ss all 
of 1lllieimdtivi&ual. eoncerns of lacalutill:ties, industry, 

smailll businesses, Fegional authorities, municipali

ties., cities, boroughs, regienal am:d village corpora

ti01il&,, v;iijfa;g~ eoWlcils, aNd nanF>l'ofit coaperatives. 

IfUt~;~A4~~a'~Lolili~ .. 1f~rm· ih~~·~1anismemt 
t(i) }i>Ji(i)~iii(i):e tlhe m(i)l1lililati(l)Jil base amud mstiitutialilal 

:litramewe>rJc t~ a~i~t MaS"~CilJI;a.S ilil getti:m.g, a. l~al 

elilru;g}' praject er pragi"am. off the ground. It is an es-:

senti:al part of the Long-Term .&:nergy Plan to de

scribe the process of how the State gavernment se

l<ilctsprojects or programs for funding and other State 

assistance. 

The most clearly defined process of pmject selec

tion concerns electric power development. 

The Alaskan Legislature has established the Pow

er Project Fund, under the Alaska Power Authority. 

This ftmd can be used by local communities and pub

lic utilities to finance power projects. Before con

struction can begin, however, proposed projects 
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must go through a series of evaluations: 

Reconnai_ssance Study 

The first step in project selection begins with a 

community or regionally based reconnaissance 

study. These studies survey all of the power sources 

available and evaluate the alternatives, with regard 

to their economic viability and impact on the environ

ment. The studies are to include public comment. 

Study Review 
The Division of Budget and Management in the 

Office of the Governor is responsible for the review 

of the reconnaissance studies for completeness and 

compliance with the legislative directive. If the 

study is disapproved, it will be returned to the Alaska 

Power Authority with an explanation for the disap

proval. If the study is approved, a feasibility study 

and fmance plan for the recommended project is con

ducted. 

Feasibility Study 

The feasibility study includes an in-depth look at 

the costs and benefits of the proposed project, its en

vironmental impact and the availability of fmancing. 

The study will provide explicit information regard-

ing key assumptions of fuel prices, interest rates and 

expected demand growth. It will also include a com

parative analysis of reasonable alternatives and pro

vide the basic information required for a license 

application to the Federal Energy Regulatory Com

mission. The study will also recommend the most 

appropriate means to fmance the project. 

Feasibility Study Review 

The Division of Budget and Management in the 

Office of the Governor shall review the feasibility 

study. An independent evaluation may be obtained. 

The Division of Budget and Management will report 

to the Governor and the Legislature with a recom

mendation for approval or disapproval of the project. 

Legislative Approval 

The feasibility study and report by the Division of 

Budget and Management will be submitted to the 

· .. 
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Legislature for its approval. 

Project Construction 

Once approved, the project can begin construc

tion. If the project is constructed by the Alaska 

Power Authority, it shall be designed, acquired and 

constructed as a public work of the State. 

There are three main limitations to the process of 

project selection. The first is the emphasis on elec

tricity. Outside the Railbelt and Southeast, Alaska is 

almost entirely dependent on oil for transportation, 

heating and electricity geneni.tion. The cost of oil

generated electricity is so high that it is only used for 

lighting and basic appliances. The real issue for ~ost 
of the Bush communities is the development oflocal 

alternative energy resources for space and process 

heating that do not rely on petroleum. (See Chapter 

III and the Appendix for a breakdown of regional 

energy end-use.) 

For the foreseeable future, Alaska's transporta

tion fuels will be based on petroleum, but everything 

else from space heating to most industrial processes 

could be shifted to alternative fuels. If this is to be ac

complished, communities must be analyzed system

atically. The analysis must include a comprehensive 

view of energy end-use and the effort would be en

hatlced if t.lte data collection is standardized. 

;; A second major problem at the moment is that 

community based research overlaps and is not stan

dardized. Agencies, such as the Division of Energy 

and Power Development and Rural Alaskan Com

munity Action Program (RURAL CAP), have re

sponsibilities to provide community-by-community · 

energy information. In addition, community assess

ments on conservation and energy development po

tential are planned. One of the primary missions of 

Alaska's Long-Term Energy Plan will be to ensure 

that different evaluations by different agencies will 

have a standardized approach. This can be accomp

lished by setting standards for evaluation and estab

lishing a single methodology for information and da

ta collection. Standardization can also help the prob-. 

. lem of overlapping jurisdictions so that unnecessary 

duplication can be avoided. 

The third problem that arises is that the Office of 

Budget and Management of the Governor's Office is 

responsible for reviewing the reconnaissance and 

feasibility studies, without extensive in-house 

energy planning capabilities. As a result, a thorough 

independent assessment can only be accomplished 

through outside consulting. Aside from the cost, this 

can result in considerable delay. 
In the long term, Alaskans will be best served if a 

clear distinction is made between energy project/ 

program advocacy and evaluation. In most states, 

. private companies or utilities propose projects and 

; the State gov~fllii1e~t _is_ responsible for evaluating 

the proposal through public hearings and internal re-

view. In Alaska that process will not work because 

the State government is heavily involved in most of 

the projects. 

In the coming years, the pace of project selection 

in Alaska willaccelerate. It is essential that the State 

of Alaska has the capability to evaluate all of the 

proposals fairly and quickly. It would seem logical 

that this should become one of the more important 

functions of the Long-Term Energy Plan process. 

As Chapter IV of this report reveals, Alaska has a 

wealth of energy options. And as long as oil re

venues continue flowing into state coffers, there 

will be no shortage of money. Concurrently, there is 

also no shortage of visionaries and inventors. Unless 

projects are carefully scrutinized with regard to their 

technical and economic viability, Alaska could 

waste a lot of money. 

Despite the perceived negative connotations, such 

project evaluation may· accelerate rather than inhibit 

the decision process. "Rubber stamp" approval to 

energy project prosposals often has unforeseen con

sequences. For example, in Oregon, the siting coun

cil approved a plan for the Pebble Springs nuclear 

plant with little or no independent analysis and with

out setting standards. When the council's decision 

was appealed, the courts ruled that adequate stan

dards of judgement had not been set by the State of 

Oregon. Everything had to be redone, and nearly a 

decade later, a decision on the plant still has not been 

· made. Similar delays could occur in Alaska if inade

quate attention is given to project standards, plan

ning and evaluation. 

11 

One of the clear and present dangers of any ongo

ing planning function is the isolation of the planners 



from the real world. After a length of time, theplan
ning develops an inertia and momentum of its own 

· abeve an.d beyond the original purpose and objec

tives that created the function in the first place. 

Ia order to preveat this and to develop as reasona
ble aad realistic a plan as possible, regular contact 
and assistance is needed from outside the immediate 

' plarming sphere. The establishment of an Energy 
Ad!vi>s@cy Ce~ncil t@ obtain aeecded periodic input, 

critieal review and recommendations from represen

tatives of beth the public and ~rivate sectQrs is 
aeedecd. C@tmcil participants wila be clFawn fmm go
veFlil.memt, the fuels imdustrie8, utiilliitiies, efl¥~oa~ 

mtmtal imterests, coasumers amcd oasiness. The 
CoueiJ.' s recommendations afld efldersemeats will · 

be keyelemen~s in the planning. pro¢es.S. 

»ePn·m· ,m· e·n·.· d·at·I·o· ·n· ·s .ft; .. "'V.i . . . ' . . , , : . . , ' . 

Alaska' S· Longc-Term Enet:gy Plam amcd the process 
of energy pl'atmmg it is meant to 11epneseDt c@am be 
gn~atiliy im:pno:ved by the fahlbwmg elumges: 

•' Sm.ft th~· timing of the Plan toe be· eamp~tibie 
wi'tiliJ.. llliJ:tll i,Rcluded as want (\)f the s-t~'s but!i!ge~ 

~~·<S,~eft't·aiird I!iFOGess. 

•· ~taelfismca.elear<!l'ellifleatiom::betweenp~~g. 
·. . 

a&~~~;j:y. a.a~a- ~valUation· .a...~d~ ·d~s~gna~: ~p~r(l)= 

wmate State ageacy respe:msibiillties for each: . 
• , Ilm:~lade within: the L@ng,-Term Eaergy .Plan the 

ll€SJi>C!>F1Siili>iJicy far te~al ancd e€0fl:0lililic re~ 
Vil~W-: ~t!J; eva11!}~1iiti>Fl Qf .aN $Jtiat~,.fl!J!lati1Ged 

~Fl'@Fg>y ~noj€cts ali>@ve a minam~m seale. 

•· ID~g. the frrst quarter @f the G@miil:g :fiscal 

y~ar·. Sl\)e~ilffi:c ~daflGe as te• ~€:· tesnme:al amd 
~IS01il<!>R€ Griteria to be used' m Jl)F0j€c:1t Ieview 
am:ct evaluation shau:ld be devel01\)ed . 

• , Establish afl· Emergy Advisory Cm:~:ncil tG assist 

in the aBJ!l'llal upcdate alilcd ne:fltaemeflt of the Plan. 

12 
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CHAPTER II. 

Alaska's . 

Energy Policy 

" 

13 



r 



l 

] 

J 

l 
-:.J 

] 

] 

J 

.] 

J 
J 

The Nature and Scope 
of Alaska's Energy Policy 

The largest discovery of oil in the United States 
was made in Alaska at Prudhoe Bay: When this oc
curred in 1969, the Texas Railroad Commission was 
still holding back oil production in Texas and 
Louisiana. In addition, the federal government was 
administering the Mandatory Oil Import Program, 
which limited imports to a set quota and protected 
domestic oil producers from foreign competition and 
cheap Middle East oil. 

In less than a decade the tables have been turned. 
Gasoline price wars, which were a fixture of the fif
ties and sixties, are now part of the nation's nostalgic 
folklore, along with Elvis Presley, crew cuts and 
bobby sox. Since 1973 the average price paid by re
finers for crude oil has increased six-fold. The result
ing escalation in heating oil and gasoline prices has 
1Jeen one of the principal causes of increased in
flation: 

Despite early warnings from the oil industry, Pro
ject Independence in 1973, the National Energy Plan 
in 1977, and the creation of a federal Department of 
Energy, the nation's dependence on foreign oil re
maLWJ.s high- abeut 40 percent. To add insult to in
jury, consumers in the Lower Forty-Eight have had 
to suffer through two oil shortages, a natural gas 
crisis, a threatening coal strike, and a seemingly 
never-ending set of studies predicting gloom and 
doom. As a result, the general public," weary of pro
nouncements of "limits to resources," began 
searching for limits to politicans and bureaucrats. 

The situation facing the United States, including 
Alaska, can be summarized as follows: the nation is 
dependent on foreign oil; the price and availability of 
this oil is presently set by the Middle East oil export
ing countries. This makes the United States vulner
able to the threat of new oil disruptions and the 
economic dislocations associated with abrupt oil 
price increases. 

The original goal of Project Independence, set in 
November 1973, was to eliminate all oil imports by 
1980. Instead, the level of oil imports has ~;:emained 
the same and the level of domestic oil reserves in the 
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United States has declined over twenty percent. 
Progress on achieving the nation's energy goals has 
been significantly slower than was originally im
agined by national energy planners. Reasons for this 
lack of progress include regulatory constraints, oil 
price controls, technological delays, a poor tax cli
mate, and declining oil and gas discovery rates. 
Many of these barriers and constraints can be altered 
by shifts in public policy. But some cannot be 
changed and the glaring lesson of the seventies is in
disputable: resolving the United State's energy prob
lems will prove to be a torturous and often thankless 
task. 

The experience of "energy-poor" states in the 
Lower Forty-Eight is in sharp contrast to that of 
Alaska. Alaska has it all: oil, gas, coal, peat, hydro, 
geothermal, biomass, wind, and, despite rumors to 
the contrary, solar radiation. Alaska's energy re
source base is far greater than the consumption capa
city of its citizens in this century or the distant future. 

Unfortunately, an abundance of natural resources 
does not mean an energy problem does not exist. 
Energy seldom comes in a form which is directly 

usable; the resource has to be developed. And in the 
present climate, technical, and regulatory climate, 
this is not often easy. In Alaska it is also consider
ably more expensive. 

Many of the economic constraints are very sim
ple. If it would cost more to produce, transform, 
transport, and distribute a certain energy product 
than the public is willing to pay without subsidy, 
then some other option should be developed. In the 
next decade, the continued depletion of cheaper re
sources may make the more expensive ones attrac
tive. Or unexpected technological changes may re
duce the cost of providing usable energy with certain 
technologies. Economic constraints may be tempo
rary. Delaying development to await an improved 
economic climate 'need not preclude the eventual 
production of the resource. It may just be good plan
ning. Probably the most important single point con
cerning energy development in Alaska is that not 
every resource can, or should be, developed im

mediately. 
Contrary to some popular opinions, the energy 



FIGURE 1~1 

STATE OF ALASKA 
MODIFIED MAN-IN-THE-ARCTIC (MAP) REGIONS 

NOTE: Fairbanks is included as part of Railbelt. Kodiak and Cordova census 
divisions comprise the Southcentral Region. 
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problem is not one of resource limits; it is the prob
lem of choosing among conflicting objectives. 

Broad national agreement on noble goals to reduce 
dependence on foreign oil, clean the fouled air and 
water, preserve the wilderness, and to cushion the 

aged and poor from hig~er energy prices are often in

consistent with each other and have resulted in con

tradictions in federal and state regulations. Alaska's 

Long-Term Energy Plan, and the process it is meant . 

to implement, is aimed at resolving some of these · 

conflicts. This report which aims at providing the 
State with a broad survey of energy use .and of the po

tential for energy development and conservation, is 

the first step. 

Setting Alaska's Energy 
Policy 

As energy prices climb, New England's industrial 

base declines, while the sun belt and Western energy 

states b0om. This is a fundamental fact of present . 
econ.omic and demographic changes occurring in the · 

Un.ited States. Alaska, ofcmrrse, is a netenergy pro

ducer and should expect economic stimulation from 

high.er oil and energy prices. Alaska's climate, re-. 

moteness from markets, geography, limited labor 

force, an:d small population make the state unique, 

and of necessity, make its energy policy different 

from any other state 

Unliike the sun belt states, much of the windfall ar

ising from higher oil prices has accrued to the Alas'

kan state govemmen.t through severance taxes and 

royalties. These revenues provide the fmancial 
means to resolve many of the problems facing Alas

kans. Although the windfall revenue may last some

what longer than is presently forecast, the revenue 

will not last forever, because oil and gas deposits are 
depletable resources. Consequently, Alaska's 

energy and financial planning is intertwin.ed. And 

there is a general consen.sus that the present high re- · 

venues should benefit both present and future gen

erations. 

To seme Alaskans, moral values dictate that re

venues from depleting resources should be spent on . 

development of renewable resources. Certainly, that 
should be one of Alaska's long-term energy goals. In 

seeking to ensure that all present and future Alaskans 
will benefit from the sale of the State's oil and gas re

sources, however, all spending decisions should be 

judged on their individual merits. Even with an an

nual surplus of $6 billion, better roads, parks, and 

schools may be some of the things Alaskans forego 

in order to obtain renewable energy facilities, be

cause in the short term there are manpower and mate

rials constraints. If new energy facilities are plagued 
with ineffective organization, poor service, and 

large amounts of excess capacity, that would be a 
p0or investment in Alaska's future. 

The overriding energy policy of the State has been 

to attaitl the highest dollar value fromthe sale of its 

energy resources and to reinvest those dollars in a 

variety of areas, including the development of a re-
. newable energy resource base. The intent of these 

energy investments is to provide the iowest possibie 
energy costs over the long-run and to ensure that all. 

Alaskans benefit equitably. 

Alaska's energy policy encompasses six broad 
areas: leasing and production of energy resources, 

the price and availability of energy for Alaskans, the 

coordination of energy and economic activity, the 

promotion of energy conservation, the encourage

ment of alternative energy development, and im
proved coordination and administration of energy 

matters within the stale government. 

Alaska expects to continue leasing its land for oil 

and gas exploration at a moderate and steady rate. If 
oil and gas exploration is successful, this should help 

to offset the effect of declining state royalties from. 

severance taxes associated with the depletion of the 
Prudhoe Bay oil field. Furthermore, a steady leasing 

rate should minimize disruptions associated with oil 
and gas development. 

Alaska's energy policy is concerned about the 

availability of both electricity and petroleum prod

ucts. The State's policy initiatives are aimed at en
suring that energy is reliably available at reasonable 

prices. The highest priority should be given to the 
disposition of royalty oil and gas within the State 

Emergency fuel assistance will be provided, in some 

hardship cases attempts will be made to reduce the 

high cost of fuel, and there will be loans for new bulk 

. fuel storage facilities. Similarly, the State intends to 
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accelerate the development of Alaskan hydropower 

and to offset some of the rising cost of electricity 

with a short-term subsidy program. 

The Alaskan state government intends to moder

ate the economic and social impact of energy devel

opment in order to prevent the problems that arise 
from a "boom or bust" activity. Technical assist

ance will b~i: provid~i:cl to col'l'mln:nities impacted by 

large seale energy clevelopmcmt. 'The State will en

sure that energy facilities are developed in an eco

nomically and environmentally sound manner. 

Alaska is eneoUFaging energy conservation 

through·grants and loans. The State offers technical 

and educational assistance to individuals and com .. 

munities. Energy conservation will be incorporated 

into the planning, design, and construction of state 

owned and funded facilities. 

Alternative energy development in Alaska will be 

encol:lFaged by research ood development activities 

and by grant and loan progFams. 

The State government will improve administra

tion and ceonlination by ensuring the availability of 

an adequate en0t:gy data basean:danalytical capabili

ty for decision makers. Co0rdination among all of 

the agc:m.cies in valved inenergyprocluction, distribu

tion amd re.gu:lation is. the responsibiliity of the gover-

nor's offiee. 
In 1979 Governor Hamm0nd confrrnililcl these ba

sic principles in a statement on Alaska's energy poli

cy. 1m sammacy, his baste p0ints weFe: 

• Direct and equitable distribation of Alaska's 

energy resource wealth to all Alaskans. 

• Improved efficiency in the production and dis

tribution of electricity. 

• Sapport for local energy needs by State planned 

and funded energy facility construction. 

• Technical assistance for community improve

ment in energy conservation and management 

practice. 

• Improved energy conservation practices m 

State government buildings and activities. 

• Support for the development of locally-oriented-

18 

ed energy technologies. 

• Support for improved community petroleum 
· product storage facilities. 

• PUblic participation and local input in energy 

planning decisions. 

• Priority for in-state uses of Alaskan energy re

soarces. 

• Procurement and delivery of fuels in emer'

gen:cy situations. 

Energy Policies and Program 
Evaluation Criteria 

lil~lllw showld Alaska develop criteria to evaluate its 

em®rg;-y deei•sioms? The resolution of the State's 

el!lOO~iiSS'liles alildthe energy goals established by the 

G0v.emgr and the legislature should have six charac- . 

teris·ties: 

• lcileas should be innovative. 

• Alaska's policy should be flexible. 

•' IDeeisiGDS should be pragmatic. 

• Alaskans should remain optimistic. 

• The process of evaluation must be objective. 

• The goals must be balanced. 

Innovation 

How energy will be used in the twenty-first cen

tury is guaranteed to be different from the way it is 

usecl today. This is because the present economy of 

the industralized world was based on the availability 

of cheap oil.. That era is over. Energy development in 

Alaska should try new approaches and new ideas. 

Historic "rules of thumb" may no longer apply. 

Alaska's unique environment is likely to foster 

unique solutions, and decision makers should recog

nize this and be prepared to accept the risk. 

Flexibility . 

The United States seems so dependent on oil be

cause it was always cheap and plentiful. Furnaces 
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and engines have all been designed to bum pet

roleum products because there was never a need to 

bum anything else. Everyone now recognizes that 

there is great uncertainty about the future availability 

and price of oil. That uncertainty can be dealt with, 

in part, by designing more flexible eq~ipment. 

Alaska should place a premium on energy facilities 

that use dependable local resources or can easily 

switch to a variety of fuels. Furthermore, the Long

Term Energy Plan itself should be allowed to change 

as new information makes previous conclusions 

obsolete. 

Pragmatism 

To paraphrase a great Cambridge economist: To 

know anything, you have to know everything. But to 

say anything, you have to ignore a great deal. Energy· 

planmng can help to identify possible solutions that 

may have been overlooked. It also can help eliminate 

those energy projects which are clearly turkeys. But 

many energy projects are true palicy choices: a 

variety of competing alternatives may be acceptable. 

Or as is sometimes the case in major energy projects, 

reasonably priced energy may create its own de

mand. The choice is about how fast the State wants 

to grow, not how fast it will grow. In making these 

~hoices, Alaska's decision makers must trust prag

matic common sense. In all cases, "black box" 

solutions that run counter to intuition should be care

fully scrutinized. 

Optimism 

There is a great deal less knowledge about prob

able substitutes for cheap oil and gas than is com

monly understood. There is certainly not a single 

technology or resource likely to replace these non

renewable energy resources. Thus, Alaska should 

look to a variety of technologies and resources in its 

energy development, even though it may not be pos

sible to ensure that every option has a proven track 

record, particularly with regard to the Alaskan 

environment. It may be worth remembering that 

when the industralized world made an energy transi

tion from coal to oil, few of the benefits could be 

directly foreseen. 
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Objectivity 

The answer to the energy question will not be 

found in terms of centalized vs. decentralized energy 

systems, or renewable vs. nonrenewable. In a state 

as diverse as Alaska there is room for all types of 

energy supply facilities and conservation programs. 

The "best" energy option is going to depend on the 

specific circumstances of each community, and each 

proposal must be evaluated on its individual merits. 

Balance 

This report is, of course, about Alaska's Long

Term Energy Plan. But the planning process cannot 

just focus on 21st century issues. Alaskanas have to 

live with their present energy system as well as make 

intermediate decisions. It is important to evaluate 

both future objectives and the means to achieve 

them. In practice this means designing policies that 

deal with short-term, medium-term and long-term 

issues. 
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Introduction 

Alaska's energy end-use is dominated by the cli

mate, low population density, and the fact that the 

state produces 18 times the fmal energy it consumes. 

Furthermore, energy end-use va_ries significantly 

within the state. Essentially, there are five independ

ent energy systems- the Southeast, the Arctic, the 

Anchorage area, the Fairbanks area and the rest of 

the state. 

Each of these energy systems have different re

source opportunities and, therefore, different ways 

of using energy. In addition to the use of petroleum 

products, Southeast has abundant hydro andwood 

reseurces; Anehgrage has natural gas an.d hydro; 

Fairbanks has~ceal-; the At:ctic has natural gas at Bar

row and at Prudhee "Bay. The rest of Alaska almost 

totally depends on oil. 

There can be no del!l:bt thatthe Rail belt (Fairbanks/ 

Anchorage) area dominates energy end-use. Only 14 

percent of Alaska's end-use energy is consumed out

si(\b~ tl!le Raiilibelt, despi:te< the :6act that 29 percent of 

the populatign lives inthese regigns. Even discount

ing the ammonia/urea plant en the Kenai Peninsula, 

which accgunts for 25 percent of total state energy 

end.-use demand, the Raiibelt's per capita energy 

consumption is 78 percent higher than the average of 

the other regions. 

Signifioan.tly, the per capita use of energy in every 

sector is higher than the U.S. average. On a per-capi

ta basis, Alaskans consume twice the energy of their 

counterparts in other states. Every sector of per capi

ta energy end-use in Alaska is higher than in the 

Lower Forty-Eight, and the highest, the combined 

transportation and marine sectors, are nearly three 

times the national average. 
Overall, petroleum accounts for 56.8 percent of 

the end-use energy consumed in Alaska. This is 

slightly higher than the national average. Natural gas 

in Alaska is the second most important fuel, account

ing for 34.9 percent of end-use energy. Coal is only 

2.3 percent, and electricity is half the national aver

age, accounting for only 5. 9 percent of the total. 

Energy demand growth in Alaska since 1970 has 

been erratic - in two years it actually declined and 

in another year grew by 24 percent. Over all it has 

grown at an average growth of about 7 percent, with 

the largest demand growth in natural gas. The fig

ures reveal how sensitive the Alaskan energy picture 

, is to major construction projects such as the Alyeska 

pipeline. 
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Demand growth for the next 25 years is expected 

to be lower than the past decade, reflecting a lower 

population growth and energy prices rising faster 

than the rate of inflation. From 1979 to 1985, energy 

demand grow~ is projected to be 5.3 percent for all 

energy end-use. After 1985, demand growth is ex

pected to decline so that it averages 3. 9 percent from 
1979 to 2005. This is low by Alaskan standards, but 

over clot~hlle the expected growtB. rate in tB.e Lower 

Forty-Eight. 

This year's forecast is a long'"term forecast. It does 

not account for the income cycle, unexpected con

struction projects, or a cold winter. Thus, the results 

should be interpreted for what they mean, a long

term secular trend. 

How ·Energy is Used 

Consumers do not demand energy; they demand 

its services. Airlines buy jet fuel because their custo

mers wish to move quickly between two cities. Sim

ilarly, homeowners buy heating oil because they 

want a warm home. The demand for energy is what 

economists call derived demand and this gives it 

special features. 

Unlike an apple or an orange, energy is always 

purchased along with something else. For example, 

no one buys gasoline unless he has borrowed, 

rentecl, or purchased a car. Likewise, no one buys 
heating oil unless he has a furnace. Each consu

mer's decision about which fuel to buy and how 

much is determined by his immediate needs (to trav

el or get warm) and his past decisions (the size of his 

car or the type of furnace). 

The demand for energy is tied to the type of furna

ces, buildings, factories, airplanes, cars, ships, 

trains, and the design of modern life. Thus, when 

there are radical changes in the price or availability 

of a key fuel, the impact may be convulsive. It also 



means that policy measures aimed at shifting how 

energy is used must be pursued over many years to 

have an impact. 

It is important to understand the nature of energy 

demand when analyzing Alaska's energy conserva

tion potential and designing new conservation pro

grams. Capital and labor can be substituted for the 

use of energy without a reduction in the standard of 

living. But, that substitution can take a long time. 

To improve the State's underst~nding of how 

energy is used in Alaska, two things are required; 

good data reporting, and a strong methodology for 

collection, organizing, analyzing and displaying the 

data collected. This year the development of the data 

base for the Long-Term Energy Plan concentrated on 

the development of a methodology for data gathering 

and presentation, and a look at end-use energy con

sumption in 1979. 

Table 111-1 presents a comprehensive view of 

Alaska's energy consumption for 1979. The frame

work used for data organization and presentation is 

called an "energy balance." Once energy data has 

been organized into such a balance, it oan ea&illy be 

translated to diagrams such as Figure III-2, which is 

a visual description of energy flows in the state. 

The logic of energy flow diagrams and energy bal

ances is the same. It concurs with the discussion of 

conversion and transformation technologies con

tained in Chapter IV. In order to be useful, energy re

sources must be produced, converted or trans

formed, and distributed to consumers. All of these 

activities are captured in the diagram and table. 

The point is often made that it takes energy to pro

vide energy. And, an issue that often arises concern

ing new energy COJ?.Version technologies is that many 

of them require vast amounts of energy to provide 

useful energy. Energy balances are designed to help 

understand the flow of energy, from production to fi

nal use. In such balances the energy sector- elec

tricity generation, energy production and transmis

sion, and refineries- is kept separate from the end

uses of energy, which is what individual consumers 

demand. The separation of the energy sector from 

other end-uses is particularly important in analyzing 

conservation potential. 

Another important feature of energy end-use anal

ysis, particularly for demand forecasting, is that it 

avoids double counting. For example, fuels used for 

electricity generation are not included in end-use. If 

they were, double counting c_ould only be avoided by 

not counting electricity. 

Table ill-1 contains the basic framework for all of 

the data presented in this report. There are three cate

gories: primary energy requirements, energy con

version and transformation, and end-use. This me

thodology was developed at the International Energy 

Agency in order to provide realistic cross-sectional 

comparisons of all the member couNtries. 

The first section on primary energy requirements 

accounts for alL energy production, trade, and stock 

adjustments in Alaska. After all of these uses are ac

counted for, the total primary energy requirement 

(TPE) necessary to run the State can be estimated. 

The second section on eNergy conversion arid 

transformation shows how the State's primary 

energy requirements are converted and transfonned 

into energy sold to consumers. After the energy is 

converted the total fmal consumption (TFC) can be 

estimated. 

Final consumption, in this balance, is broken .into 

six sectors; industry, transportation, commercial, 

marine, national defense, and residential. As Alas

ka's data base is improved and refmed, sub-catego

ries in each of these sectors can be identified. It is 

this section of the balanee, which is refeFed to as 

"energy end-use." 

Before proceeding with a descriptian of how 

eNergy is produced, converted and transformed, and 

used in each of Alaska's regions, it is necessary to 

point out some of the deficiencies in the data base 

developed this year. Many numbers presented in 

these tables are approximations due to deficiencies 

in the available data. Consequently, some caution 

must be used in interpretion. 

The key problem in developing an energy end-use 

data base in Alaska, as in every state, is in the petro

leum sector. Natural gas and electricity we meter

ed. Although that data is ,not always published, it 

does exist somewhere. Oil, on the other hand, is not 

, .sold through a -fixed distribution system; for ex-

24 



J 
] 

] 

-] 

J 

] 

TABLEID-1 

Preliminary Data 
Alaskan Energy Balances. 
(in Billion Btu, 109 Btu) 

1979 

Fuel Solids Crude Petro G~ Hydro Electric Total 

(I) Production 15381 2965714 761377 5116 3747588 

(2) Imports 27965 51637 +79602 

(3) Exports -2848986 -433!1 66098 -2958395 

( 4) Stck/reinj -60 -525770 -525830 

(5) Total Primary Energy (TPE) 15321 144693 8326 169509 5116 342965 

(6) Electricity -10457 -10085 -40464 -5116 16503 -49619 

(7) Energy Prod/tran -12649 -3139 -52888 -3962 -72688 

(8) Refineries -131994 124765 -2558 -9787 

(9) Stat. , Dif. · -3 

(I 0) Total Final Consumption (TFC) 4864 119867 73599 12538 210868 

( 11) Industry 62 3915 57494 3581 65052 

( 12) Transportation 8(:)605 80605 

(13) Commercial 825 5082 3368 3080 12355 

(14) Marine 9315 9315 

(15) Government 3846 2336 5505 1697 13384 

( 16) Residential 131 18614 7232 4180 30157 

E~lanation of the rows and columns of Alaska's energy balances. 

•· The ftrst row, refers to the total energy produced, in its raw form, in Alaska in 1979. In order to make all of the diverse forms of energy comparable, 
the fuels are expressed in terms of British thermal units (Btus). 

•· Each column of the balance refers to a particular form of energy- solids, crude oil, petroleum products, natural gas, hydro power, electricity, and 

the total for all fuels. 

• Rows two and three refer to the export/import sector for energy trade. These categories do not refer to international trade, but are the ftgures of net 

imports and exports sent to and from Alaska to other countries and other states. For the regional balances, exports and imports refer to the trade to and 

from each region. 

• Row four is any stock adjustments. It also includes the reinjection of natural gas. 

• Row ftve is total primary energy (TPE), by fuel, available for transformation or conversion in Alaska. However, to be useful, much of that energy 
will have to be converted and transformed. · 

• · Rows six through eight account for the conversion of crude oil to petroleum products and fossil fuel to electricity, the transformation of hydro to 

electricity, and the major losses in transporting crude oil from the North Slope and transmitting energy. 

• Row nine, statistical differences, is needed to make the computer happy. 

• Row ten, ftnal energy consumption (TFC), is Alaska's end-use of energy. This is the form and quantity of energy sold to consumers. 

• Rows eleven through sixteen break the final end-use down into the following categories: industrial, transportation, commercial, marine, govern

ment, and residential. 
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FIGURE 111-1 

ALASKA ENERGY END-USE, BY REGION, SECTOR AND FUEL 
1'979 

National 
Defense, 63% 

marine, 4.4% 

Commercial, 5.9% _ 

By Region 

~¥$eetor 

26 

Southeast, 6.0% 

Cordova/Kodiak, i .3% 

Southwest, 4.0% 

Interior, 0.9% 

Northwest; 1.2% 

Arc,tic, 0. 7"k 
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ample, diesel sold at a marine terminal in the South

east could.actual~y be consumed elsewhere. Further

more, most petroleum products are interchangeable 

in use. Diesel sold as heating oil could be used in the 

residential or commercial sectors; it might even be 

used by boats or trucks. 

Alaska is heavily dependent on petroleum - it 

supplies 57 percent of the State's final end-use con

sumption and 45 percent of the primary energy. 

Thus, it is very important to understand how petrole
um products are used. The Appendix on energy end

use and forecasting methodology contains a detailed 

itemization of the estimating techniques used this 

year as well as a description of how the estimation 

might be improved for future reports. Briefly the key 
points are: 

• The State petroleum tax records maintained by 

the Department of Revenue could be used to 

improve the petroleum data base. However, the 

ree0rds are confidential and at present only De

patrement of Revenue personnel are allowed ac

e.ess tC!l· primary data repc:>rts. This year's region
alli>Feakcdown 0f petroleum C@:nsmnption was 

est&ated on the basis of publish.ed data as dis

aggregated by judicial districts, and an inde

pe:ndent report by the U.S. Department of 

Energy and major petroleum fuel suppliers. 

• There aFe three major gaps in the petroleum da

ta base: off-highway diesel, propane (LPG) and 

residual oil. If the State data base is to be fully 

comprehensive, the Department of Revenue's 

rep€>1it1Itlg methods should be revised to include 
an of these fuels. 

• Specific community-by-community data on the 

major end uses of petroleum products would be 

very helpful in improving the estimation of the 

regional breakdown. 

Energy End-Use in Alaska 
in 1979 

Figure ill-2 shows the breakdown of energy end

use in Alas~a by region, sector and fuel. The domi

nant region in the State is the Railbelt, the dominant 
fuel is petroleum, and the dominant sectors are trans-
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portation and industry. 

Tables ill-2 and ill-3 are summaries of energy 

end-use derived from the regional energy balances in 
the Appendix of this report. Some of the highlights 

of the data include: 

•· Energy end-use is dominated by the transporta

tion and industrial sectors. In the Lower Forty

Eight, 34 percent of end use energy is con

sumed in the transportation sector; in Alaska it 

is 43 percent (transport and marine). Alaska's 

industrial sector is slightly lower than the Low
er Forty-Eight: 31 percent compared to 33 per

cent. 

• Alaska has an unusual feature compared to oth

er states and countries - it has a large national 

defense sector, which accounts for over 6 per

cent of the state's energy use. 

• Alaska's residential and commercial sectors 
account for only 20 percent of the State's end

use, well below the average in the U.S. of 34 
percent. 

• The sh.are of petroleum end-use consumption is 

just slightly above the natioaal average; the per 

capita consumption is double. 

• The share of natural gas is 34 percent higher 

than the national average, and per capita con
sumption is almost three times. 

• The share of electricity, at 5. 9 percent, is only 

one half the national average, although the per 

capita consumption is just about the same. 

• The Railbelt contains 71 percent of Alaska's 

population, but consumes 86 percent of end
use energy. The energy system is dominated by 

natural gas in Anchorage and in Fairbanks coal 

consumption is important for electricity gener

ation and space heating. 

• The Southeast is the only region to use biomass 

for electricity. Wood and wood waste is used to 

heat homes and generate electricity. Hydro
electricity supplies 40 percent of the region's 
electrical generation. 

• The Arctic has 1 percent of the state's popula

tion, and with Prudhoe Bay produces over two 
thousand times the end-use energy consumed. 

Natural gas is used at Barrow for electricity and 



-------------------

1979 Energy End-Use 
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Natural 
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Refining 

Energy Sector 
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Transportation 
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Industry 
Region &Misc. 

Southeast 17·(}4 
(.0335) 

Cordova 248 
(.0203) 

Southwest 330 
(.OllO) 

Interior 80 
(.0125) 

Northwest 194 
(.0172) 

Arctic 151il 
(.03'6-1) 

Rail belt 62,256 
(,22@2) 

AKTOTAL 65,052 
(.1625) 

Percentage 30.8% 

Region 

Southeast 

Cordova/Kodiak 

Southwest 

Interior 

Northwest 

Arctic 

Rail belt 

Alaska Total 

Percentage 

TABLEm~2 

1979 End-Use Data 
Regional End-Use Preliminary Data 

(B'illion Btu Per Capita) 

Trans-
portation 

4418 
(.0824) 

1008 
(.0824) 

5560 
(.1890) 

1290 
(.1889) 

1160 
(.1028) 

427 
(.1026) 

66,723 
(.:£360) 

80,.605 
(.2013) 

38.2% 

Commercial Marine 

1098 1748 
(.0205) (.0326) 

219 399 
(.0179) (.0326) 

428 102 
(.0143) (.0034) 

122 
(.0191) 

222 97 
(.0197) (.0086) 

195 36 
(.0469) (.0087) 

10,071 6,933 
(.0356) (.024-5) 

12,355 9,315 
(.03@9) (.0233) 

5.9% 4.4% 

-

TABLEIH-3 

National 
Defense 

467 
(.0382) 

1637 
(.0547) 

350 
(.0310) 

405 
(.0974) 

10,525 
( O-:t'7'7\ , . ...,_,._, 
13,384 

(.0334) 

6.3% 

Total Sector Preliminary Data 

€oaf& 
Wood 

Residuals 

4864 

4864 

2.3% 

Fetrohmm 
Products 

10003 

2391 

7786 

1841 

2379 

610 

94257 

119867 

56.8% 

Nattmal.Gas Electricity 

2044 

324 

570 

42 

160 

720 84 

72879 9314 

73599 12538 

34.9% 5.9% 

Residential 

3589 
(.0669) 

374 
(.0306) 

199 
(.0066) 

472 
(.0738) 

516 
(.0457) 

201 
(.0483) 

24,806 
I l\Q'77\ 
\•'-''-'' 'I 

30,157 
(.0753) 

14.3% 

Totai 

12647 

2715 

8356 

1883 

2539 

1414 

181314 

210868 

100.0% 

NOTE: Small scale and local use of coaJ and wood for space heating hot reflected in available data . ......... 
space heating and at Prudhoe Bay for oil related Residential Sector 
activities . 

To~_ -Percentage 

12,647 6.0% 
(.2359) 

2715 1.3% 
(.2218) 

8356 4.0% 
(.2790) 

1883 0.9% 
(.2942) 

2539 1.2% 
(.2251) 

1414 0.7% 
(.3399) 

181,314 86.0% 
I J:A 1 A\ 
\oV'""TJ."T) 

210,868 100% 
(.5267) 

100% 

Percent 

6.0% 

1.3% 

4.0% 

0.9% 

1.2% 

0.7% 

86.0% 

100.0% 

• The rest of Alaska (Northwest, Southwest, In

terior, and Cordova/Kodiak) is dependent on 
oil for all end-users and electricity generation, 
with only insignificant exceptions. 

Table ill-4 reveals the consumption of energy in 
the residential sector by region and fuel type. Theta

. ble indicates that with the exception of the Railbelt 

almost all of Alaska is dependent on only two energy 
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TABLEill-4 

:End-Use Energy Consumption in the Residential Sector 
(In Billions ofBtus, Btu 10~ 

Region Coal Oil Natural Gas Electricity Total Percent 

Southeast 3149 440 3589 11.9% 

Cordova/Kodiak 309 65 374 -1.2% 

Southwest 151 48 199 0.7% 

Interior 458 14 472 1.6% 

Northwest 485 31 516 1.7% 

Arctic 85 107 9 201 0.7% 

Railbelt 131 13977 7125 3573 24806 82.3% 

Alaska 131 18614 7232 4180 30157 100.0% 

Percent 0.4% 61.7% 24.0% 13.9% 100.0% 

TABLEill-5 

1979 Energy End-Use Data 
Commercial Sector 

(In Billions ofBtus, 1~ Btu Units) 
Natural 

Region Coal . Oil 

Southeast 764 

Cordova/Kodiak 169 

Southwest 338 

Interior 111 

Northwest 198 

Arctic 21 

Railbelt 825 3481 

Alaska Total 825 5082 

Percent 6.7 41.1% 

forms - oil and electricity. 

The table understates the dependence on oil, be

cause in most regions diesel fuel is used to generate 

electricity. The only exceptions are the. use of natural 

gas in the Arctic and the hydro-electricity and pulp 

used to generate electricity in Southeast. 

Overall Alaskan per capita consumption in the re

sidential and commercial sector is higher than the na-
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Natural Gas Electricity Total Percent 

334 1098 8.9% 

50 219 1.8% 

90 428 3.5% 

11 122 1.0%. 

24 222 1.0% 

147 27 195 1.6% 

3221 2544 10071 81.5% 

3368 3080 12355 100.0% 

27.3% 24.9% 100.0% 

tional average by 22 percent. The comparison is li

mited, because Alaska has much colder weather. On 

the other hand, Alaska's consumption in these sec

tors is 48 percent higher than in Sweden. This sug

gests that there is considerable potential remaining 

for energy conservation in the residential and com

mercial sectors. 

In general, electricity is not used for home heat-
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ing, except in the Railbelt and Southeast. The con

centration of oil for space heating throughout the 

state is higher than the national average. 

Commercial Sector 

Table Ill-5 shows energy end use in the commer

cial sector. In general the regional breakdown is very 

similar to that of other sectors- the Railbelt clearly 

dominates with over four fifths of the energy con

sumed. Petroleum usage is somewhat lower than in 

the reside111:tial sector, but this is due to the impor~ 

tance of Railbelt natural gas in the commercial sec

tor. 

Transportation-Marine Sector 

A'S ailirready mentioned, the transpertation sectar, 
ana it-s 10@ percent dependence on petroleum, domi

nates Alaska's energy end-use. As can be seen in ta

ble Iilll-6, the Railbelt is by far the mast important re

gieB; 6@nsumililg 82 petrcent of Alas:ka' s tnansport 

fl!lelis. 

'Irheuse affuels in Alaska is very different than in 

the U.S. as a whole: 57 {?ercent of transpert cgn

sumption was for unbonded jet fuel. Highway gaso

line accounted for 28 percent of the total, but some of 

this is used for snowmobiles and off-highway vehi

cles. Highway diesel accounted for only 13 percent, 

once again illustrating Alaska's unique transport 

system. Aviation gasoline was only 3 per cent of the 

total. 
In the marine sector, diesel is the dominant fuel, 

amountillg to 89 percent of the total marine con

sumption. Overall, marine fuels account for only 10 

percent of the combined transport and marine sector. 

The dominance of air travel in transportation lim

its the effectiveness of traditional energy conserva

tion programs in this sector. Other than an evaluation 

of airline schedules not a lot can be done to improve 

the efficiencies in the short term. In the longer term, 

new, far more efficient, jetliners will be available. 
However, even . though highway gasoline ac

counts for 28 percent of the total, Alaska's per capita 

consumption is just as high as the national average. 
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Industrial and Other 

The figures in Table lll-1 indicate clearly the 

dominance of the Railbelt in the industrial uses of 

energy, some 96 percent. Except for the Arctic and 

Southeast, almost all of Alaska's industry is located 

there. Some caution should be used in interpreting 

these figures. They do not include energy sector uses 

(the energy used to produce, convert and transport) 

nor do these figures include oil and liquified natural 

gas which are exported from the State. The figures 

do include petrochemicals - the ammonia/urea 
plant near Kenai. 

Alaska's petrochemical industry accounts for 82 

percent of total industrial end-uses of energy. With

out petrochemicals, Alaska's industrial sector 

shrinks to only 6 percent of the State's total energy 

end~ use. 

When the petrochemical and energy industries are 

included, the industrial sector is very important -

over 62 percent of Alaska's primary energy use. 

National Defense 

The National Defense sector is only 6 percent of 

the State total, and energy conservation programs 

are the responsibility of the federal govern_ment. It 

is, however, worth mentioning by way of example. 

Most of the military bases have combined produc
tion of electricity and·space heating, which is a very 

efficient means to use energy. As a result, the State 
has a number of prime examples of such energy sys

tems, which have been working in the Alaskan en

vironment for years. 
Table Ill-8 shows the breakdown of the National 

Defense sector by fuel and region. 

Energy End-Use in Alaska -
Historical Perspective 
1970-79 

Table lll-9 and Table lll-10 provide a historical 

perspective on the growth of energy end-use demand 

in Alaska from 1970 to 1979. Table Ill-9 presents 

end-use demand by sector and Table Ill-10 ~y fuel. 



Region 

Seuth0ast 

Cordova 

Southwest 

lnffiri(u 

NlllJroliimest 

ArotiG 

&~b~lt 

Alask;a Total 

Pereent-

Region 

Seutheast 

Cordova!Kediak 

Southwest 

Interior 

Nombwest 

Ai:Gtic 

R~t 

Alaska Total 

Percent 

TABLEIII-6 

1979 Energy End:.; Use 
TraD.sporation and Marine Sectors 

(In Billions of Btus, 109 Btu) 
Petr.oleum 
l!iroduots Petroleum 
'Jli;ans- Prod.uots 

pelltation Mamne 

44'18 174S 

1008 399 

5600 102 

12@9 

HOO 9o/ 

427 36 

66723 6933 

806(i)S 931!!) 

89.6% 10.3% 

'FABlLEillll-7 

11979:Euergy Eud .. Use 
bl:dlu.stry and Other Seetors 
~:iiDtBtmoDS. ofBitus, toP Bitiu~ 

Total 

6166 

1407 

5762 

12(i)9 

125'7 

463 

73656 

8992(:) 

100,(:)% 

¢Oat c)if; Natun;di&as- liltiitltiiioicy ·''···1-:.of.'c·.· '•··(•<'"'.·.<-.._:>. 

52'4 127(!} 

12@ 128 

293 3'7 

63 17 

110 84 

41 102 7 

6~ 2].§4 57392 2038 

62 3915 57494 3581 

0.1% 6.0% 8'8.4% 5.5% 

These tables are summaries of the energy balances 
contained in the Appendix.-

Percent 

6.9% 

1.5% 

6.4% 

1.3% 

1.2% 

0.5% 

81.9% 

100.0 

Total Percent 

1794 2.8% 

248 0.4% 

330 0.5% 

80 0.1% 

194 0.3% 

150 0.2% 

62256 95.7% 

65052 100.0% 

100.0 

Overall, energy demand growth in Alaska has 
been high- over double the growth in other states. 
From 1970 to 1979, demand in all sectors averaged 

over 7 percent per year. The sector experiencing the 
greatest growth was industry, with marine, residen

tial and commercial close behind. The national de
fense sector has the smallest rate of growth. 

Sector demancl growth has not been consistent, as 

is evident from Table III-9. Following the oil crisis 
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l TABLEill-8 

~ ~1 
1979 Energy End-Use 

National Defense Sector 
(lin BW:ions ofBtus, 109 Btu) 

l Region Coal Oil Natural Gas Electricity Total Percent ;) 

South~ast 

3 Cordova!Kodial 386 81 467 3.5% 

Southwest 1242 395 1637 12.2% 

J Int~ri(l)r 

NoFthwest 3'29 21 350 2.6% 

] Arctic 364 41 405 3.0% 

R@~lt 3849 379 5141 1159 10525 78.6% 

J 
AlaskaTomi 38'46 2331ii 5505 1697 13384 100.0% 

P~rcent 28.7% 17.5% 41.1% 12.7% 100.0% 
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Energy E.::ut,.Use in Alaska I 

J Elli.S·tori«al Pe:trspective 1970:..79 

] 
Es·tiilla:ted Historical Energy End-Use 

GEn.• Bllil~0n.s of Btus, 169 B·tu) 

-] Yiear- ~d. 'lln~ eorilinl. Marine Natl. Defense Res. Total 

197(!) 23547 50@(i)(i) 5258 3500 10581 12940 105826 

'] 
1971 24951 522:81 6610 3977 12480 17321 117620 

1972 27580 56853 6162 4463 12364 15264 122684 

1973 27431 44195 7132 6357 12699 17814 115628 

'J 1974 30264 71875 691ii8 4991 12617 17598 144313 

1975 33789 92824 7790 6003 13421 18248 172075 

J 1976 34615 91652 8685 6195 13462 22245 176854 

1977 40131 83695 11176 6900 14089 23891 179882 

.J 1978 61851 90716 12122 8139 14752 27660 215240 

1979 65052 80605 12355 9315 13384 30157 210868 

:J Average Annual 
Rate of Growth 10.7% 4.9% 8.9% 10.3% 2.4% 8.8% 7.1% 

] 
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TABLElli-10 

Historical Energy End-Use Growth by Fuel 
(In Billions of Btus, 109 Btu) 

Pelil'oleum 
Year Solids Pr.oduets Gas Electricity* Total* 

1970 4260 68789 29476 3321 105826 

1971 5074 76763 31918 3865 117620 

1972 5049 78642 34781 4212 122684 

1973 5039 70371 35580 4638 115628 

1974 51'91 70371 35580 4638 144313 

1975 5190 11978'1 41642 5462 172075 

1976 5038 122135 43014 6667 176854 

1977 4804 115991 47454 11633 179882 

1978 ~9§4 12i81725 69090 12471 215240 

1979 4864 119867 73599 12538 210868 

AARG 1.3% 5.7% 9o6% 9.1% 7.1% 

*Frem 1970 to 1976 electricity estimates do not include self generation by industry. The annual aver
age rate of growth (AARG) of utility generation from 1970 to 1979 was 9.1%, the figure cited in the 
al!>eve table. In general, historical date from 1970 to 1978 will reliluire extensive development to make it 
fully consistent with 1979. The abeve data is correct in trend, but is net precise. 

in 1973, demand growth cteclit:u.~d. Growthinereased 
· very rapidly from 1974 through 1976 during the 

build up of construction on the Trans-Alaska pipe
line. By 1978, when construction was completed, 

demand leveled off. It was followed by the 1979 eil 
shortages and price increases so that from 1978 to 
1979 demand decreased. From 1973 to 1974, de
mand grew at its swiftest pace- 24 percent in a sin
gle year. 

The qemand for end-use natural gas had the high

est growth rate; 9. 6 percent from 1970 to 1979. Elec
tricity generation by Alaska's utilities was close be

hind with a growth rate of 9.1 percent. Oil end-use 
demand growth was 5. 7 percent, below the average 

for all fuels and reflecting the rapid increases in 
price. Demand growth for solids (primarily coal) 

was by far the slowest; it grew at only 1.3 percent 
through the decade. 

34 

Energy Demand Forecast 
1979-2005 

Table III-11 shows projected demand growth by 
fuel from 1979 to 2005. Similar tables have been 

prepared for each of the regions and are contained in 
Appendix. C. 

This year's forecast is a composite of two inde
pendent efforts. The first, for electricity outside the 

Railbelt and statewide for natural gas and petroleum 
products, was completed by Applied Economics As
sociates for this report. The second, on Railbelt elec
tricity. demand, was completed in 1980 by the Insti

tute for Social and Economic Research. Since elec
tricity demand growth is an important issue being ad
dressed by Battelle Pacific Northwest Laboratories 
in their study of alternatives to the Susitna hydro pro

ject, an attempt was made not to duplicate their ef
fort. When the Battelle Forecast model is available, 
it will be adapted for use in the next Long-Term 

Energy Plan. 
The statewide composite forecast projects that 
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TABLEIH-11 

Applied Economics Associates, Inc. 
Alaska Long-Term Energy Plan 

Jlegional Forecasting Model -Alaska State 

19'ri8 198ti 1900 1995 2000 

418J.379e 5439.9896 6242.6388 7620.4022 9283.6865 
66~3.69@7 9(j)(j)(j),3685 10000.4915 12885.3329 15923.2007 
1369.398:8 1616.8869 1764.5456 1980.6554 2173.0447 
3~.;~(0@ 4j(!J2800 481.5801 575.8872 673.3846 

1~45~9·. 2'8>'911 1&487.49S@ 1848'9.2§'00 23062.2778 28053.3165 

19ft9 1985 1900 1995 2000 

2@94-9.1300 24998.2704 27231.8560 31059.1866 34765.6112 
5@1f9c5~ 6912.8875 7381.4599 8148.9098 8703.0783 
39'1:~:7-iQ@ 5343.1990 5698.5498 6280.1357 6704.1935 

18iil't1.0000 26735.0260 29745.4146 37949~0771 45.621.8544 
48-554.3800 63989.3829 70057.2803 83437.3093 95794.6141 

25"1@6;(')!1!00 3258fJ. 9979 34399.0225 40042.9838 44503.0329 

45'51·8·.2~00 73331.9577 79474.2755 89740.2219 97998.0914 

rt98§·s·. l'il'1ioo t~00@9.33·84 1839:30~5784 21322(!).4350 238295.7384 

ma t986 1990 1995 2000 

73'B@~~(j)(i)(j). 9§\5·8!il:8'459 118·867 .379'"1 147823:2150 183843.5790 

'Th;)li!ll>~eljg\.y @@ns,Ump,tlima.fer"lilile.Rle~\Dn• 

2005 

10666.5020 
18825.7616 
2367.2875 
763.9710 

32623.5222 

2005 

38915.6112 
9105.3366 
7002.0670 

54826.0155 
109849.0303 

49506.8977 

101867.9731 

261223.9011' 

2005 

228653.5890 

. ,. :~~ ' 

..WtEb.~Ji; . ]i985· 1900 1995 2000 2005 

2(i)S'~f!.(i),;,8ljl!iJ:j 281!•986,6793 321287.2141 384105.9278 450192.6338 522501.0123 

.... , ......... ._. 

AARG 

3.6674 
4.00(;)4 
2.1276 
2.8836 

3.7400 

AAR{; 

2.4105 
2.2702 
2.2616 
4.2430 
3.1899 

2.5528 

3.1416 

3.0424 

AARG 

4.4564 

3.64>.5'1 

overaU tme:rgy d~man.d wull gt:@W at an. average annu

al rate of 3. 8 percent, from 1919to 2005. The fastest 

growth, of 4.5 percent, is projected to occur to natu

ral gas, reflecting its lower relative prices. Next, is 

pe.troleum with a growth rate of 3. 8 percent and elec

tricity with 3.1 percent. 

Energy demand growth in the first six years, from 

1919 to 19,85, is forecast at 5. 3 percent, with petrole

um at 6.2 percent, electricity at 4.1percent, and nat

ural gas at 4.5 percent. 

wards the projected population growth rate for each 
region for two reasons. First, a reliable regional data 

base on economic and demographic variables is not 

yet available. Therefore, a fully comprehensive eco

nometric demand estimation could not be performed 

in the time frame this year. Secondly, the variables 

likely to cause an increase in per capita em~rgy con
sumption - rising real income or declining energy 

prices - may not be realistic assumptions for Alas
ka's non-urban areas. 

Regional energy demand growth, from 1919 to 

2005 varies from an average annual rate of 4.2 per
cent in the Railbelt to 2.4 percent in the Southwest. 

Outside the Railbelt, and away from the natural gas 

market, petroleum demand tends to grow slightly 

faster than electricity demand. · 

Electricity demand outside the Railbelt tends to-

3'5 

The most interesting result is the projected in

crease in oil demand. Despite real increases in petro

leum product prices - an average of over 3 percent · 

per year- oil demand growth continues. This is the 

challenge to Alaska's Long-Term Energy Plan. The 

increasing dependence on more and more expensive 

oil can only abated by action in energy conservation 



and energy development, the subjects of Chapters IV 

andV. 

Forecasting Methodology 
and Its Limitations 

Energy demand forecasts do not foretell the future 

- n.ething mortal can. Instead, they use computers 

to an.alyze the relationship between. energy demand 

and the key variables that determine it. Econ.ometric 

an<!i end use models establish relationsmps between 

the amount of energy consumed and in.come, price, 

popmation, tran.spor:tation structure, appliance satu

ratiem, etc. Then, if yeu can forecast how these vari

abl@S wi11 change, emengy demand can be forecast 

with seme pFecision. 

In the filti.es andsNc:ties, the U.S. enjeyed a period 

of l<!rw energy prices and high per capita in.come 

grow.tb.. 'I'llF@u;ghout this period energy demand 

growth was steady and rtdiable. ~nergy planning 

was easy; facilities were built to meet the unfaltering 

trend:. But, in the sev-enties liife has. l'r<!>t been S@ easy 
-

for ec0lil0mic and eneng}' pla!IM[er<S·. Econ0mic 

growtih an.d: eneFgy J:i>rice changes have been. erratic. 

Planlildng fadlities t0 meet demand, with0ut too 

rniieh exGess capaciry or, worse, intenmttent shor

tages, is a real task. 

Ala&ka has, of course, had more eFFatlic energy de

man(!li~Fow.ththan iffil;otiherpaFt;g0ftihe· U.S. Sueh·tur'" 

bulent demand pattems present a real challenge to 

the ant ofen.ergy demandforecasting. Thls year some 

advances have beem made in. the state's energy de

mand m0d'eling capability. But there rure real limits 

to what can. be achieved in a few months with a limit

ed data base. 

The technical Appendix on Energy Demand Fore

cast and Methodology contains a description of the 

present model and how it can be improved. 

·Recommendations 
•· The emd'-use data base should be improved fur

ther, particularly on a regional basis from 1970 
to the present. Access to Department of. Re

venue records and other supplementary data 

36 

will be required. Reconnaissance studies and 

community energy assessments end-use data 

should be standardized and incorporated into 

the centralized data base. 

• A comprehensive economic and demographic 

forecasting model with a regional breakdown is 

required. At the present time, the Institute of 

Social and Economic Research (ISER) has the 

only Alaska long-term econometric model. 

Following analysis. by Battelle in the Alterna

tives Study of the ISER model, a determination 

should be made of its adequacy for use in the 

long-term energy planning process. 

• Reliable regional economic and demographic 

variables should be developed for use. in the 

energy end .. use sectoral analysis and demand 

forecasting. 

., In-depth analysis of natural gas and el€ctricity 

pricing should be conducted. This year an. oil 

price forecast based on OPEC's proposed oil 

price index was used to generate the expected 

changes in key petroleum product prices. 
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ALASKA ENERGY GROWTH 
(By Fuel) 
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Introduction 

In contrast to the preparation of energy conserva

tion strategies which can be developed on a state

wide basis to a large degree, energy development 

must be addressed in Alaska on a community andre

gional level. 

This is particularly true for electrical power, 

where no statewide energy grids exist today. The on

ly sub-regional power system in place is in the Cook 

Inlet area where Chugach Electric Association pro
duces electricity for the Kenai Peninsula, the Mata~ 

nuska-Susitna Valley, and Anchorage. Although the 

future may include regional power systems such as 

the proposed link between Fairbanks and Anchor

age, the planning for these begins at the community 

and re.gioB·allevel. 

An example of this concept is seen in the recon

naissance studies now being conducted through 

Alaska by the Alaska Power Authority. This work 

will result in recommended community and regional 

power development strategies and the fu.-ther inves

tigation of specific alternative energy supply op

tions. This ''bottom up'' approach to planning also 

helps as·sm:e that the development of power supplies 

more closely track with forecasted energy needs. 

While solid fuels are similarly dependent upon local 

considerations, the supply ofliquid fuels is less con

strained by regional lines. Petroleum products origi

nating beth in-state and outside Alaska are delivered 

statewide ·via existing air, land and water transporta

tion systems.· Although also related to coi:ninunity 

specific energy consumption patterns, they can be 

more easily examined on a statewide basis. 

Beca11se of the site specific nature of energy 

development, no project recommendations will be 
included in year one of the Long-Term Energy Plan. 

As community energy assessments and reconnais

sance studies are completed, the Long-Term Energy 

Plan will include proposed project evaluations and 

recommendations. The 1981 funding level and tim

ing did not permit this type of in-depth analysis this 

year. With the completion of data base and evalua

tion standards and procedures in FY82 the process 

will begin. 
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The 1981 development component includes a sta

tus report on project development, descriptions of 

additional and alternative energy resource options 

available in Alaska and recommendations for future 
work in these areas. 

Oil 

Resource Description 
Since its discovery in 1859, oil has played an in

creasingly important role in our national develop

ment. While in the 1940s oil replaced coal as the pri

mary energy source, this occurrence understates the 

impact petroleum has had on our lives. Its use in 

transportation., medical drugs, and snythetic fibers 

aml other materials are basic elements of our indus

trialized society which are dependent on petroleum 

products. 

In addition to the wide variety of products derived 

from oil, it has the advantage of being relatively in

expensive to transport. Thus, many areas which 

might have ot.'Ierwise used local energy resources for 
heating and industrial processing have been able to 

import petroleum fuels, sometimes from halfway 

around the world. Even Alaska, with its impressive 

petroleum reserves, has imported crude oil from In

donesia and continues to import refined products 

from California and Puget Sound. 

A current issue is the creation of artificial islands 

for drilling operations off the Arctic coast. Similar

ly, end-use technologies are well established, but ef

forts to increase efficiency (such as fuel cell develop

ment) still continue. 

The process of delivering petroleum products to 

the consumer begins with exploratory activities to 

locate oil reservoirs. Regional surveys are conducted . 

from the air or from boats to identify irregularities in 

the earth's magnetic field or gravity. Where warrant

ed, more detailed surveys are undertaken employing 

seismic mapping and core drilling. Finally, explora

tory wells are drilled in geological formations be

lieved to contain oil or gas. Cuttings from the drill 

face are examined to determine if oil is present. The 

cuttings are removed by circulating a fluid called 

''drilling mud'' through the drill pipe and back to the 



surface. The mud also maintains pressure to prevent 

''blowout,' 'the uncontrolled flow of gas or liquids 

from the well. 

If sufficient oil is discovered, development wells 
are drilled, casing is set in the hole with cement, and 

pipe is installed to carry the oil to the surface. Off

shore platforms generally contain a number of wells 

drilled directionally into different parts of the reser

voir. The crude oil is brought to the surface by natu

ral pressure or by pumping. Natural gas or water can 

be injected into the reservoir to enhance recovery as 

the natural flow diminishes. 
Natural gas, salt water, sand and other impurities 

are removed from the crude oil in the field before it 
enters a pipeline for shipment to a refinery. The 

crude oil from each field differs widely in its make

up, being a.mixture of over a thousand different hy

drocarbons. These composition characteristics and 
content of impurities including sulfur, nitrogen and 

salts determine the potential products and the specif

ic ·refining equipment requirements. For example, 

high-sulfur (sour) crude from Prudhoe Bay requires 

a refmery design distinctive from a refinery using 

low-sulfur (sweet) crude from Cook Inlet as feed

stock. 

A refinery uses a combination of processes to con
vert crude oil into principal products including gaso

line, jet fuels and kerosene, diesel and fuel oils, lub

ricants, waxes and solvents, petrochemical feed

stocks, and asf>halt. The crude is first distilled and 

separated into fractions based on boiiing points rang

ing from 250°Fto 900°F (TableiV-5); Since the rel

ative volume of each fraction derived from a particu

lar crude may not meet the market demands, the hy

drocarbons may be split, united or rearranged to bet

ter satisfy those needs~ Catalytic cracking, hydro

cracking and thermal cracking are processes which 
split large molecules into smaller molecules with 

high energy content. Reforming, alkylatimi, and iso

merization are techniques employing catalysts to 

rearrange hydrocarbon_molecular structure to form 
high octane compounds for gasoline manufacture. 

Transportation 
One of the major advantages of oil is that it is com

paratiyely inexpensive to transport. With the excep-
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tion of railroads, all of the major forms are used in 
Alaska. Crude oil is piped down the Trans-Alaska 

Pipeline to Valdez, where it is transferred to super
tankers for shipment to the Lower Forty-Eight. Re

fmed products are transported from the Chevron and 
Tesoro refineries on the Kenai Peninsula to Anchor

age via a pipeline under Turnagain Arm. Other parts. 
of the State are served by tanker, barge, tank trucks, 

and even by air. Table IV-2 summarizes the general 
areas of distribution for Alaska's six prime suppli

ers. 

Resource Availability . 
Figure IV -1 maps the petroleum provinces of the 

State. Estimated remaining recoverable oil resource 

producing fields are presented in Table IV -1. Of all 

the fields except Prudhoe Bay, the Cook Inlet fields 

together account for only 2.4 percent of the 8,577 

million remaining recoverable resource. 

In addition, there are an estimated 19,200 million 
barrels of undiscovered recoverable reserves in the 

state. Of these, 6, 900 million barrels are onshore and 
12,300 are offshore. 

Despite the size of Alaska's oil reserves, the State 

imports about 40 percent of its refmed petroleum 

proaucts. Thus, a large portion of the supply is not 
dependent on local resources. Small remote com

munities which normally receive only one or two 

fuel shipments per year must depend upon weather 

and other conditions which affect transportation. 

Technology 
Technologies for the extraction, processing and 

utilization of petroleum are well developed. Howev

er, new techniques are still being developed as oil re
sources are depleted, making it economical to tap 

less accessible reserves. The Trans-Alaska Pipeline 

System, transporting 1.5 million barrels per day, is 

an example. 

Environmental Consideration 
There are environmental hazards throughout the 

process described above. During exploration and ex

traction there is a possibility of major spills despite 
precautionary measures and equipment such as blow 

out preventers. Chronic pollutants and wildlife dis-
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Field 

BeaverCreek 

Granite Point 

McArthur River 

Middle Ground Shoal 

Prudhoe Bay 

Swanson River 

Trading Bay 

TOTAL 

TABLEIV-1 

Estimated Remaining Recoverable Oil Reserves 
. From Producing Fields as of January 1, 1980 

Total 
(Million• B·BLS) 

21 

118 

36 

8,375 

22 

4 

8,577 

State Royalty 
(Percent) 

0 

12.5 

12.5 

0 

12.5 

0 

12.5 

State Royalty 
(Million BBLS) 

2.6 

14.8 

1,046.9 

.5 

1,064.8 

SOURCES: Alaska Oil and Gas Conservation Commission; 1979 Statistical Report; 1980 . 

Scott Goldsmith and Kristina 0' Connor; Alash Historical a11d Projected Oil and Gas Consu!nption; Institute of Social and Eco
nomic Research and Alaska Division of Minerals and Energy Management; January 1981. 

1'ABLEIV-2 

Petroleum Fuel Distribution 
May 1'78 - April1979 

Distributor.s Gener-al Service Area 

ChevronU.S.A., Inc. Statewide 

Mobil Oil Corperation Southeast 

North Pole Refining Faittbank-s and surrounding areas 

Shetl Oil Company Highwa¥ System 

Tesoro Alaska Petroleum Company Highway System 

Union Oil Company of California Highway System, Southeast, Kodiak 

Calculated from Prime Supplier's Monthly Reports. 
Alaska Division ofEnergy and Power Development. 

ruptions are also considerations. Refining dis

charges to water may include dissolved solids (salt), 

suspended solids (oily sludge), and nondegradable 

43 

organics (oil and phenols). Air emissions from refin
eries are primarily NOx, SOx and also hydrocarbons 

from storage facilities. Transportation and consump-



tion of oil poses the threat of major spills and chronic 

discharges of hydrocarbons, particulates, NOx, 
SOx, CO and aldehydes. 

Oil Use in Alaska 
Annual oil production is over 20 times the State's 

own oil consumption. But this does not mean that 
Alaskans are exempt from the energy problems 
which arise from over-dependence on petroleum. As 

explained in Chapter VI, Alaskans may face the 
same risk of oil shortages as that faced by all Amer-

icans. Furthermore, although the state has benefited 
from the revenue increases associated with higher oil 

prices, its citizens_ have not been sheltered from the 
higher cost of heating oil, gasoline and electricity 
generated from oil. 

Alaska has three refineries in the Railbelt, a top

ping plant in the Arctic and Alyeska refines some 
diesel for turbine fuel along the pipeline. Table IV -1 

presents the input and output of petroleum consump
tion and refining in Alaska in 1979. 

TABLEIV-3 

Petr91eum Consumption and Refining - 1979 
lin Barrels Per Day 

Alaskan Consumption AlaskanoRefirteries 

Petroleum Estimated Rail belt North 
Product State Ref, Slope 
Type use Ref. 

~dotor 
Gaso!Ll!e 12360 8550 -
Aviatien 
Gaseline U02 - -
Jet: Fuel 27.00V 16005 -
LPGas 334 334 -
M.d. Distillates 
(Heating·oil,.etc.) 33978 13299 1889 

Residual Fuel 18874 -
Miscellaneous 
Nen-Ener.gy 1115 

TOTAL 74781 59077 5930 

PERCENT 100% 79.0% 7.9% 

The first column is estimated petroleum consump
tion. The majority of these figures are. derived from 

the Alaskan Department of Revenue. As explained 
in Chapter ill, however, consumption of diesel had 

to be estimated from both state and federal data sour

ces. 
The second column refers to the combined refin

ery output of the three refineries in the Railbelt -

Chevron and Tesoro on the Kenai Peninsula and 
Northpole near Fairbanks. The data is reported 
monthly to the U.S. Department of Energy and is ag
gregated into a state and national total. 

Pipeline Total Export Import Percent 
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Ref. lin port 
Dependence 

8550 - 3810 30.8% 

- - 1102 100% 

- 16005 10102 37.4% 

- 334 

5930 21118 - 12860 37.8% 

- 18874 18874 

- 1115 

1889 66896 18874 27874 

2.5% 89.5% 25.2% 37.3% 

The third column is an estimate of the refinery out
p:ut from the small topping plant maintained by 

ARCO at the North Slope. The fourth column is an 
estimate of the turbine fuel used by the Aleyeska 

pipeline. 
The fifth column is the combined refinery output 

in Alaska. It can then be compared to the first co
lumn to determine the net import dependence, and 

the level of exports. Table IV -1 reveals that the State 
is very dependent on outside refineries for all of its 

major petroleum products. 
Overall37 .3 percent of Alaska's petroleum prod-

[ 
(' 

l. 
r· 
L 

r 
r 
c 
L 
.c 
L 

r.: ... ' 

If . 
L...' 

·F': I . 
L" 

c 
b ·.' 

c 
~ 

E 
c 
t 
{· 
!-. t . 
L. 

L 



'I 

"' 

:, 

)' 

-1 

" 

'I 

j 

_; 

' 
_J 

J' 

ucts have to be import~d from the international 
market or from refiners in the Lower Forty-Eight. 

This figure understates the true dependence because 

it includes oil refined and used by the energy sector. 

For energy end use, the state depends on outside re

fineries for 43.1 percent of its petroleum products 

(see Table IV-3). 
Th~re are also some significant regional differen

ces - the Northwest, Southwest and Southeast de

pended on imported oil to a much larger extent than 

the Interior or Southcentral regions. 
The import dependence vari~s depending on the 

product: 30.8 percent fer meter gasoline, 37.4 per

cent for jet fuel, 37.8 p~rceJJJ:t for distillates, and 100 

percent for aviation gasoli11e. 
There are considerable regional differences with 

regard to the dependence on oil. Without a doubt, the 

Bush needs special attentien b~cause those commun

ities are almost 100 percent dependent on oil. In 
most villages petroleum does everything - it heats 

homes, runs the snowmobiles, generates electricity 

and delivers the fuel itself. 

In some Alaskan villages oil can only be delivered 

by air. In such circumstances delivery costs can be 

more than the cost of the fu~l itself. When diesel oil 

is used to generate electricity in remote areas the 

costs can be extraordinarily high, above $.50 per 

kWh. 

Royalty Oil and Al9ska's 
Instate Oil Refining Industry 

Summary 
This section briefly reviews Alaska's in-state re

fining industry. It provides a description of each re

finery (Alpetco, Chevron, Tesoro, and North Pole) 

along with their product slates, expansion plans and 

crude oil supplies. The descriptions are meant to fa

miliarize the reader with Alaska's refining industry. 

The material presented in this report was collected 
from a variety of different public and private sour

ces. Much of the material was provided verbally by 

the refineries themselves. The rest was laboriously 
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culled from State memorandums and scattered pub

lic reports. 
The diversity of the data sources and the difficulty

in obtaining them should be of concern to State offi

cials. As will become apparent, this is a critical time 

for Alaska's refining industry. Cook Inlet produc

tion, the mainstay crude oil supply for Chevron and 
Tesoro, is declining. These refineries are both look

ing to the State for long-term Alaska North Slope 
(ANS) royalty oil contracts to replace dwindling 

Cook Inlet supplies. Also, the Department of Natu

ral Resources (DNR) must finally decide the fate of 

the controversial Alpetco (Charter Oil Company of 
Florida) contract. Finally, in the State's recent solic

itation for statements of interest regarding purchase 

of ANS royalty oil, total requests exceed 500,000 

bpd. Even assuming the Kuparuk field is on-line by 

1982, the State only has 90,000 bpd of ANS royalty 

oil to sell. The need for reliable data is paramount, if 
State officials are to make sound decisions. 

The expansion of Alaska's refinery capacity will 

not eliminate the need for imports. No refiner has yet 

made plans to refine aviation gasoline. Also, it is not 

clear whether products refined in-state will back out 

products delivered to Western Alaska from Califor
nia by Chevron and other prime oil companies. In 

other words, Alaska may have a refining industry 

that processes almost 200,000 bpd of crude oil, but 

still cannot supply all of the State's petroleum prod
uct requirements. This leads one to the inevitable 

conclusion that Alaska's refining industry is not 
based solely on-local market considerations, but also 

upon secure long-term royalty oil contract with the 

State. 

Chevron U.S.A., Inc. 
Chevron's Kenai refinery is being scaled down to 

run a reduced volume of Alaska North Slope (ANS) 

crude. The Chevron refinery, originally constructed 
in 1963, was designed to run 22,000 bpd of "sweet" 

Cook Inlet crude. Chevron, however, has an

nounced the Kenai refinery wiil be shut-down from 

April 1981 to May 1981 to undergo some minor 
modifications. The modifications entail plugging off 

trays to reduce the height of the distillation column 



-total cost will be approximately $150,000. When 

the refinery re-opens, it will run 12,000 bpd or less, 

if possible, of "sour" ANS crude. 

Chev:mn originally constructed the Kenai refinery 
because of a substantial equity interest in Swanson 

River and Middle Ground Shoals- two large Cook 
Inlet oil fields. The company bought a 50% working 

interest in Swans<;m River and obtained 113 owner

ship of two Shell platforms and 10% of Amoco's 

production from Middle Ground Shoals. In 1969, 
production from these two fields averaged 76,035 

bpd. Chevron's equity share of this production was 

more than adequate to supply their Kenai refinery. 

With production from Cook Inlet declining rapid

ly, however, the supply situation for Chevron's re

fmery has become tenuous. In 1970, average daily 

production from Cook Inlet oil fields (Granite Point, 

McArthur River, Middle Ground Shoals, Swanson 

River, and Trading Bay) was 225,791 bpd. hl1979, 

production averaged 117,791 bpd, and it is ex;pected 

to decline to 40,638 bpd by 1985. Chevron's equity 

production from Swanson River and Middle Ground 
Shoals was approximately 7 ;500-bpd during 1980-

less than they need to run the Kenai refmery. 

Faeiiities 
The Kenai refinery went on-stream in August 

1963. The facility is a simple distillattion unit (top

ping plant) refinery, with a rated capacity of 22,000 

bpd- althoag.tidt has run as high as-25,000 bpd. In 

1967, some minor modifications were made (addi

tion ofa vacuum system) forasphaltproductionat a 

cost of approximately $1 to $2 million. 
In April 1981, the plant will be shut-down for 

some minor modifications. The basic configuration 
of the refinery, however, will not change. The modi

fications (plugging of trays) will reduce the height of 

the distillation column, and allow the refinery to run 

ANS crude more efficiently. The refinery will, how

ever, still be a topping plant refinery. 
Chevron's plans for the future are uncertain. They 

have submitted a request to the State to purchase 

30,000 bpd of ANS royalty crude. If successful, the 

company plans to invest approximately $20 million 

in changes to the Kenai refinery. The modifications 
to the refinery include JPA caustic treating facilities;.. __ _ 
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jet fuel salt driers and clay treaters, a larger diesel re
boiler and additional pumps. The basic configura

tion of the refinery, however, would not change- it 
would still be a topping plant refmery. 

In addition, Chevron owns and operates three very 
large and "complex" refineries in California- El 

Segundo (426,000 bpd) -Richmond (385 ,000 bpd) 

-Bakersfield (127 ,000 bpd). According to a Chev

ron spokesperson, the refineries are only operating at 

70 percent capacity. Crude oil is available; however, 

demand on the West Coast for petroleum products is 

slack. 

Feedstock 
As mentioned, Chevron's Kenai refinery was 

originally designed to run Cook Inlet "sweet" 

crude, and production from Chevron's Cook Inlet 

fields was sufficient to supply the Kenai refinery 

with a11 of its crude charge. During the first half of 
1980, Chevron ran approximately 13,000 bpd of 

straight Cook Inlet crude. During the latter half of 

1980, th.e refmery ran approximately 30% .A.NS 

crude and 70% Cook Inlet. Approximately 7,500 

bpd of this was from their own interest in Swanson 

Riv8r and Middle Ground Shoal. The remainder was 

obtained from other Cook Inlet producers. In JUne 

1980; Chevron received a short-lerm contract for 

ANS royalty oil, approximately 4,200 bpd. This in

creased the average daily through-put to 16,700-

17,000 bpd'for the second half of 1980. Chevron bid 

in ~he December ANS royalty auction, however, was 
not successful ill obtaining any oil. 

This mixing of crudes was a factor in Chevron's 

decision to shut down in Apri11981 and modify the 

refinery to run strictly ANS crude. Mixing crudes, 

particularly "sweet" Cook Inlet crude with "sour" 

ANS crude, basically contaminates the higher quali

ty crude. In essence, the result is the lowest common 

denominator in terms of quality between the two 

crudes, and represents inefficient use of the higher 

quality crude. 

Since the decision to run straight ANS crude, 

Chevron has swapped their 7,500 bpd of production 

from Swanson River and Middle Ground Shoal toTe

soro for similar type crudes in the Lower 48. While 
negotiating fur a lung-term royalty contract with the 
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State, Chevron plans to run 12,000 bpd of ANS 

crude through the Kenai refinery. The 12,000 bpd is 

being diverted from their West Coast refineries, to 

keep the Kenai refinery operating .. Chevron's equity 

interest in Prudhoe Bay production is also 12;000 

bpd. Chevron buys a substantial portion of Sohio's 

ANS production. 

Products 
Chevron's product slate, during the period they 

processed strictly Cook Inlet crude was (JP-4, Jet A-

50, ana diesel fuel). Approximately 50% ofthe bar

rel was sent south. The residuals were sent to the 

Richmond refinery which has a vacuum fractionator 

and a hydrocracker. The light. straight rull gasolines 

were sent to E1 Segun<do and processed into benzene 

or blended into gasoline. 

While Chevron is 11egotiating with the State for 

ANS royalty crude, average daily through-put at the 

plant will be 12,000. The procluct slate will be ap

proximately 1,6000 bpd of Jet A-50 (13%), and 

2,500 b(Jd of diesei (21 %). The JP-4 cut (6%) will 

either be shipped south or be exchanged with Teso

ro. Residual fuel oil (55%) will go south to Rich

moud and be craeked iNto lighter products. The 

straigbt run gasoLine (4 1/2%) will be shipped to El 

Segundo and pr0eessed into benzene or blended off 

as fuel. 

If Chevron is successful in obtaining 30,000 bpd 

of ANS reyalty oil, they will ence again use the 

heavy napht.ha to process JP-4. At 30,000 bpd, the 

JP-4cutwouldbe(6%), Jet A-50 (13%),and#1 and 

#2 diesel (21 %). The per-barrel light product yield 

would be roughly ( 40%). Chevron would still pro

cess asphalt, a11d ship its residual fuel and light naph

tha to California. 

North Pole Refinery 
North Pole refinery, a division of MAPCO Alas

ka, Inc., began operation in 1977 with a 25,000 bpd 

refinery designed to use 100% ANS crude. There

finery, located in Fairbanks, is ideally situated to tap 

crude oil from the Trans Alaska Pipeline (TAPS). 

Because of their location, and the reduced pipeline 

tariff ($3.72), North Pole enjoys a considerable ad

vantage in crude oil acquisition costs over other 
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West Coast refmers. This advantage, according to a 

spokesperson, is roughly $2.00 per barrel. North 

Pole maintains that in 1979 its product prices for do

mestic heating oil were the lowest in the United 

States, however it should be mentioned this was 

primarily due to the favorable treatment of ANS 

production under the crude oil entitlement program. 

Since 1977, North Pole has increased the capacity 

of their refmery to 47,000 bpd, although they only 

refine 40% of the barrel into product. North Pole has 

been successful in backing out most products deliv

ered from Anchorage by Chevron or Union, or so 

they claim. They now supply nearly 100% of the jet

fuels and distillates to interior Alaska. North Pole 

does not refine or market any gasoline products. 

Facilities 
Initially, the North Pole refinery was a $38.5 mil

lion distillation unit (fractionator) with a 25,000 bpd 

through-put capacity. By June 1980 North Pole had 

increased the capacity of their refinery-to 32,000 

bpd, a.11d had on-line a $1.6 million naphtha stabiliz

er. The naphtha stabilizer increased production cap

ability of naphtha products (JP-4 and potentially 

gasoline). A smaller volume of light ends, C3 &C4, 

are liquified a11d then re-injected back into the pipe

line along with the residuals. 

By October 1980, North Pole had increased ca

pacity to its current level- 47,000 bpd. They com

pleted a "de-bottle necking" project at cost of $9.2 

million, fine tuning the plant for better product yield. 

The improvements included new heat exchangers, 

adding a stream stripper and a flasher. The net result 

was to increase per barrel yield of product by approx

imately 5%. Total investments to date are $55.4 mil

lion. 
North Pole is now considering adding a naphtha 

reformer. With a reformer, North Pole will be able to 

make and market gasoline. A naphtha reforme~ takes 

low octane feedstock and converts it into high octane 

naphtha. The higher octane naphtha can then be used 

to make gasoline. North Pole has spent $60,000 and 

now is preparing a $200,000 plus or minus 5% cost 

analysis. It is expected the reformer could be on line _ 

in 18 months assuming their study concludes it to be 

a worthwhile investment. 



For the future, North Pole is considering expand

ing to 80,000 bpd. Details on the expansion are 

sketchy, but North Pole plans a more elaborate ex

planation when it submits its royalty proposal to the 
State. The expansion depends on a rapid increase in 

the growth of ir!.terior markets. 

While North Pole has expanded and improved 

their facilities, the refinery is still a distillation unit 
(topping plant) refmery. Disposal of residual oil 

poses a significant constraint on adding ''complex'' 

downstream facilities such as a hydrocracker. North 

Pole re-injects its resid into TAPS. ANS crude is 

about 27° API and Alyeska Pipeline requires that res

id re-iajected into the pipeline be not less than 17 

API0
• Currently North Pole averages resid of about 

19° API, well ab@ve Alyeska's mirumum specifica
tioas. 

If North Pole were to add ahydrocracker to extract 

lighter products from heavy gas oils, the gravity of 

the residual fuels could fall below 17° API. This 

would create an eaormous problem in terms of dis

posiag of their residuals, as there is no market in 
Alaslt~a for residu-al fuel oH. As it stands, Noflh.;Fi1>le 

pays a $.15 per AP-I degree per ban:et peaalty fcn::tne 

resid;:"Yfm&l\t is pump>ed baek into TAPS. N@Ftlli P@le 

retrieves a Jilik:e qu'antlity of pipeline quality cmde at 

the Valcd~z Inlet. Most of this is delivered to Delta 
Refining Company in Memphis, Tennessee. As it 

stands, it may be possible to pull out an additi<mal 

6,000 bpd of heavy gas oils by adding a vacuum 

tower- and stili meet the 1 r API spec:ification. 

Feedstock 
N@Etib. Pole refmery runs strictly ANS crude, and 

is totally dependent on it. North Pole has a contract 

for 28,125 bpd of Prudhoe Bay royalty production. 

Of this, 3,000 bpd belongs to Golden Valley Electric . 

Cooperative (GVEA). GVEA's allotment increases 

to 5,000 bpd (1 ,200,000 per year maximum) on De

cember 15, 1981. GVEA' s option expires December 
1983. GVEA is selling their royalty oil to North Pole 

and buying back roughly 600 bpd of #4 dieseL 

In addition to the State royalty oil, North Pole has 

contracts with two North Slope producers. The con

tracts total21,500 bpd, and expire in mid 1982 and 

mid 1983. Whether these contracts or contracts with 
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other ANS producers can be negotiated in the future 

is problematical at this time. ARCO is a net buyer of 

crude and paid substantial spot market premiums 

during the frrst quarter of 1980. Exxon, since the 

Iranian Revolution, has been a net buyer of crude oil 

and has been cancelling other contracts with Alaskan 

refiners. Sohio' s production from Prudhoe Bay far 

exceeds their domestic refining capacity. British 

Petroleum, however, is a net buyer of crude oil 
world wide and owns 50% of Sohio. 

Products 
Since the '' de-bottlenecking project,'' North Pole 

will refine approximately 40% of the barrel into light 

products. The naphtha cut ( 10%) will be used for JP-

4 and Jet-B unless North Pole goes ahead with there

former. With the reformer approximately (4.3%) 
will be used for gasolines, and (5.7%) for jet fuel. 

The keFe>seae cut ( 18,%) wiU be 11sedtoblend # 1 die

sel, arctic heating diesel and Jet-A. The #2 diesel 

fuelcut is (6%) and #4·diesel fuel cut is also (6% ).It 

sba11Jd be noted that these are mid-point cuts and 

tl1ere may be some overlap. Distillation is not a total-

ly precise operation. 

North Pole sees demand for JP-4 increasing sub

stantially with the addition of a squadron of A-1 0 air

craft at Eielson Air Force Base. North Pole expects 

commercial jet fuel for cargo planes to increase 

about 3% per year. If the company proceeds with the 

naphtha reformer, the market for gasolines is expect
ed to be approximately 2,400 bpd. The refinery is 

not expecting the market for heating fuel to increase 

much, because recent price increases have curbed 
demand. 

Tes0ro, Alaska's Refinery 
Tesoro Ala~ka Petroleum Company began opera

tion of its Alaskan refinery in 1969. The initial plant 

had a throughput capacity of 17,500 bpd. Between 

1969 and 1980 the refinery has undergone substan

tial modifications. Today it is the largest and most 

sophisticated refinery operating in Alaska. Its cur

rent throughput capacity is 48,500 bpd and Tesoro is 

the only in-state refiner that produces and markets 

gasoline products. 
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Tesoro, like Chevron, is feeling the crunch of 
dwindling Cook Inlet crude oil supplies. Tesoro cur
rently has a state royalty contract for Cook Inlet oil 
until19*3. They also parchase Cook Inlet oil from 
other producers and receive supplies from Indone
sia. They have been running approximately 10%-
15% ANS crude, butthat is the limit of "sour" crude 
they can process. 

In addition to refining, Tesoro is amajormarketer 
of refined petroleum products. They own and oper
ate a 10 inch refmed products pipeline between Ke
nai and Anchorage. In 1979 the average throughput 
of that pipeline was 20,790 bpd. 

Currently Tesoro is negotiating with the State fora 
long-term contract of royalty oil. If successful, the 
refinery would be retrofitted to run ''sour'' ANS 
crude. 

Facilities 
The Tesero refinery began as a simple distillation 

unit (tapping plant) with a throughput capacity of 
17,500bpdin 1969. From 1969 to 1975 the capacity 
was increased (by stages) to 38,000 bpd. In 1975, 
TesoFo added a 6,0@@ bpd catalytic naphtha re

farmer. 'J.i'his· eaabled them to refme gasolines. 
Smee 1975 the ca}i)aeity of the plant has been in

ctreased ta its current level of 48,500 bpd. By Janu
ary, 1981, Tesoro had· on line a 7,500 bpd hydro
cracker. The Company also expanded the capacity of 
the naphtharefarmer to 12,000 bpd. These improve
ments will allow Tesoro to market 5,000 bpd of addi
tional gasoline products, and 4,000 bpd more Jet-A. 

Tesoro is currently considering expanding the ca
pacity of the refinery to 70,000 bpd. The expansion 

program would entail additional reformer and hydro 
cracker capacity, and the addition of desulfuriza
tion units. The expansion would allow the Kenai re
finery to use 100% "sour" ANS crude. Total cost 
would be approximately $250 million in 1980 dol
lars. 

In addition to the refinery at Kenai, Tesoro oper
ates a refinery in Carrizo Springs, Texas. The Carri
zo Spring refinery has reforming and cat hydrotreat
ing equipment, and can run as high as 27,000 bpd. 

According to Tesoro's annual report, the refinery 
processed an uveruge of only 13,781 bpd in 1979. 

49 

Feedstock 
In October, 1979, Tesoro submitted a report to the 

State entitled, Report on Current and Projected 
Supply Deficiencies for the Kenai Refinery. In that 
report Tesoro listed the following expected crude 
supplies for the Kenai refmery during 1980: Cook 
Inlet Royalty 11 ,650 bpd, private exchange 
agreements with Cook Inlet producers 18,000 bpd, 
and Indonesia crude 3,150 bpd. This totals 33,400 
bpd and left a short-fall of 15,100 bpd, according to 
the report. The report was a solicitation to the State 
for ANS royalty oil. The actual average throughput 
during calendar year 1980 was approximately 
44,000bpd. 

In a Jaliluary, 1978, memorandum from Tesoro to 
the AlaskaRoyalty Oil and Gas Development Advi
sory Board, regarding an extension of the Cook Inlet 
royalty oil contract, Tesoro listed their supplies as: 

Sohio ANS 6,500 bpd, Indonesian (Sanga Sanga/ 
Tarakan) 5,000 bpd, Cook Inlet royalty oil 16,500 
bpd, Marathon Oil Company 9,500 bpd of Cook In
let crude, Atlantic Richfield 3,000 bpd of Cook In
let, and 3,500 bpd of Cook Inlet oil from Shell Oil 
Company- total44,000 bpd. 

Tesaro's current crude oil sources are as follows: 
7,500 bpd of Cook Inlet oil from Chevron pursuant 
to an. exchange agreement (already explained), 
19,500 bpd of Cook Inlet oil from ARCO in ex
change for ANS royalty oil obtained during the se
venteen day window period before Alpetco began 
lifting oil, 11,000 bpd of Cook Inlet royalty oil, and 
one lot, (approximately 5,000 bpd) of ANS royalty 
crude from the December 1980 royalty oil auction. 

Tesoro is currently requesting to buy 35,000 bpd 
of ANS royalty oil beginning July, 1982. Upon com
pletion of the expansion plans, Tesoro has requested 
an additional35,000 bpd-for a total of70,000 bpd 
of ANS royalty crude. The existing royalty oil con
tract with the State for all of the Cook Inlet royalty 
expires in 1983. By that time the State's royalty 
share from Cook Inlet will be approximately 7,250 
bpd. 

Tesoro is also a crude oil producer. According to 
the 1979 Annual Report, net crude oil production in 
fiscal 1979 averaged 36,068 bpd. Approximately 



31,000 bpd of this product is owned by Trinidad Tes

oro Petroleum Company and the majority interest in 

this company is owned by the governments of Trini

dad and Tobago. They have directed that their share 

of this production be used to supply a local refinery. 
At present Tesoro cannot run more than 15% ANS 

crude. Tesoro markets residual fuel oil in California 

to San Diego Gas and Electric. The sulfur content 

must be less than 0.5% to meet California air quality 

guidelines. Also, Tesoro mixes ANS crude with 

Cook Inlet crude, because ANS alone is too corro

sive to run through the plant. 

Products 
According to information provided to the State 

prior to the December auction, Tesor:o' s sales from 

October.1979 through September 30, 1980 were: ap

proximately (18.5%) gasoline, (6.5%) .JP-4 and Jet 

B, (13.6%) Jet A, (8.6%) diesels. These products 

represent sales and may not be the same as total re

fmed product. Throughput for the same period was 

42,514 bpd. These data were provid.ed before expan

sion of the naphtha reformer and addition of the hy

drocracker. With these molilifications Tesoro ex

pects 5,@(00)· ~p<:l mgre gaselin.e and 4.,.(00)@ li>p(!i m0re 

Jet-A. 

Tesom has not provided a predact slate pursuant 

to their expansion program. The 1979 solicitatioa to 

the State, hewever, lists the f0lllowimg pr0d1:1cts, 

base~ (l)Jj} the a&&~ptii®n that Jl)ilmt. tlliMi~\!l!!~~t m 
19·8@ w01!1ilcl be 7Cll,()(j)(j) bpcl of ANS <~:l'l!!(i'!e: g.as0hlnes 

16,000 bpd, diesel 16,000 bpdan~ a.viat~oa fuel 

21,000 bpd. Fuel oil product would be 16,000 bpd. 

This product slate may or may not be accooate, as it 

was net corroborated verbally. 

Alas,ka Oil Company (ALPETCO' 
Alpetco was originally awarded a contract for 

150,000 bpd of Alaskan royalty oil. The contract en

titled Agreement for the Sale and Purchase of State 

Royalty Oil, February 22, 1978, (amended May 1, 

1978)was awarded to Alpetco in return for a promise 

to construct a "Petrochemical Plant." At the time 

the contract was signed, the Legislature and the De

partmemt of Natural Resources (DNR) believed Al

petco would construct an olefins (petrochemical 

5() 

plant). The primary product would be ethylene and 

its derivatives. The contract also. required that the 

facility be designed to process 30,000 bpd of crude 

oil into energy fuels for intrastate distribution, unless 

those energy fuels would be surplus to in-state needs. 

The specific terms of the contract allowed deliv

ery of 85% of royalty production from Prudhoe Bay 

-not to exceed 150,000 bpd. Alpetco also had an 

option on 70% of the production from "other 

leases" if State deliveries of royalty oil fell below 

145,000 bpd for two consecutive months. In no case, 

hewever, would Alpetco receive more than 150,000 

bpd. 

Under the terms of the contract, Alpetco could re

ceive delivery of the crude oil after complying with 

the "benchmark provision" under section 10.2 (3) 

of the contract. The most critical of these was Sec. 

10.2 (3)(d) which stated, Alpetco must 

"(d) Obtain or cause contractually bound third 

parties to obtain written commitments to lend or in

vest at least one billion five hundred rtrillion 

($1,500,000,000.00) in the aggregate for payment 

of tetal preject costs.'' 

In De€ember, 1980, Alpetco submitted a letter 

f:mm Th~ssen En;gineering, a German engineering 

fiFm, tihat stated Thyssea would "attempt" to ar

range fmancing for the project. The Commissioner 

of Natural Resources approved Alpetco' s submis

sion of the letter from Thyssen engineering as satis

fying the benchmark provisioa under Sec. 10.2 

(3)(d). DNR, however, adrPitted the subwission was 

on the low-end ofthe scale interms ofacceptability. 

The incident raised a furor in the Legislature, and 

ultimately resulted in the contract being amended. 

During a legislative hearing, it was also brought out 

that Alpetco had no intention of constructing a petro

chemical facility. Alpetco maintained the term ''pet

rochemical'' ·was not defmed in the contract and 

hence there was no specific obligation to construct a 

"Petrochemical Plant." 

The resolution of the conflict was to change the 

terms of the contract. In June of 1980, according to 

the amended contract, Alpetco was allowed to take 

delivery of75,000 bpd of royalty oil. Upon comple

tion of the facility, in 1985 or 1986, this amount 

would increase to 100,000 bpd. Alpetco is allowed 
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TABLEIV-4 

North Slope Crude Oil Production and Alaska Royalty Oil 
(Thousands of Barrel Per Day) 

Prudhoe Bay (a) Kplll'ku(b) Uncommitted 
Production Production Alpetco's North Pole's Royalty 

Year (Gross) (Royalty) (Gross) (Royalty) Royalty Oil (c) Royalty Oil (d) Oil (e) 

1980 1500 187.5 
1981 1500 187.5 
1982 1474 184.3 70 
1983 1447 180.9 80 
1984 1427 178.4 100 

1985 1545 193.1 150 
1986 1545 193.1 150 
1987 1545 193.1 150 
1988 1336 167.0 150 
1989 1130 141.3 150 

1990 875 109.4 150 
1991 815 108.9 150 
1992 705 88.1 150 
1993 595 74.4 
1994 505 63.1 

1995 435 54.4 
1996 370 46.3 
1997 315 39.4 
1998 265 33.1 
1999 225 28.1 

2000 195 24.4 

85% gf PJ::ulillwe B:ay procluction with an OJ1>tiGn of 

5@% @fprGcluatien.fi:om other leases. 'Ft>talGrucl~ de

lii>verah>le to Alpeteo shaU net exeeeclliC>ID,OOO bpcl. 

The cluama with Alp0tco, however, may not be 

over. Pllrsuant to the ''Second Amendment" dated 

May 30, 1980 ;the CommissionerofNatm:aJR:esour

ces must fmaJ!ly approve or disapprove the contract 

onorbeforeDecember31, 1981. Sec. l0.2.2alfows 
the Commissioner, ''sole and absolute discretion'' 

to approve or disapprove the contract. 

F •t·•t•· ac1 11es 
According to the latest submission, Alpetco is 

contemplating a ''complex'' fuels refinery. The pro

cess units, according to Alpetco, include an atmos

pheric crude unit, a vacuum distillation unit, a hy

drocracker, a hydrotreater, a hydrogen plant, sulfur 

. plants, and a flexicoker." The plant will process 

100,000 bpd of ANS royalty crude . 
. _,.- - . 

According to Alpetco's "Progress Report #28" 

· an economic feasibility study prepared by PACE 
was close to being completed and would be pub

lished by February 20, 1981. The PACE study, how-
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75.0 28.1 0.0 
75.0 28.1 0.0 

8.8 75.0 27.6 90.5 
10.0 75.0 27.1 88.8 
12.5 75.0 26.8 89.1 

18.8 75.0 29.0 107.9 
18.8 100.0 29.9 82.9 
18.8 100.0 29.0 82.9 
18.8 100.0 25.0 60.8 
18.8 100.0 21.2 38.9 

18.8 100.0 16.4 11.8 
18.8 100.0 16.3 11.4 
18.8 84.3 13.2 9.4 

63.3 11.2 0.0 
62.9 9.5 0.0 

46.2 8.2 0.0 
39.4 6.9 0.0 
33.5 5.9 0.0 
28.1 5.0 0.0 
23.9 4.2 

,~ .. 
0.0 

20.7 3.7 0.0 

ever, is stillilD0t available. 

Feeds~toek 

The feedstock will be 100% ANS crude, unless 
· Alpetce enters into a time exchange of oil. This pos-

sibility was discussed during the 1980 contract nego
tiati0:ns as a means of assuring an adequate crude 

supply siNce the refinery would not come on line un

tilPrudhoe Bay production was starting to decline. 

Pro duets 
The latest product slate, according to an Alpetco 

official, is 20,000 bpd of Jet Fuel, 26,000 bpd of die

sel and 40,000 to 50,000 bpd of gasolines. 

Recommendations 
• The State of Alaska should closely coordinate 

its royalty oil policies and programs to assure com
patibility with in-state refinery product slates and 
projected Alaskan fuel requirements. 

• Options for using Alaska's royalty oil policies 

as a buffer to decrease the State's vulnerability to ex
ternally caused fuel shortages should be examined. 

Background information is also contained in Chapter 



(a) The Prudhoe Bay production curve is from H.K. Van Poolen's report entitled Three Dimensional Reservoir Study Sadlerochit Formation 
Prudhoe Bay Field, March 1980, prepared for the State of Alaska, Oil and Gas Conservation Commission. The figures are from "CaseD" which 
assumes maximum take-off is 1.5 million bpd, gas sales beginning in mid 1985 at 2 billion cubic feet per day, and source water injection beginning in 
1985. 

(b) The production curve for Kuparuk is taken from a draft of the ''Development Plan for Royalty Oil and Gas'' prepared by the Alaska Royalty Oil 
and Gas Advisory Board, State of Alaska, Department of Commerce and Economic Development, March, 1981. No production forecasts beyond 1992 
were given. 

(c) Alpetco receives 75 ,000 bpd until start-up of their refinery when they begin taking 100,000 bpd. According to the "Second Amendment", May 
30, 1980, Alpetco can receive 85% of the royalty oil produced from Prudhoe Bay. In addition, Alpetco has an option on 50% of the royalty production 
from "other" North Slope leases- in this case (Kuparuk). In no case, however, may they receive more than 100,000 bpd. 

(d) North Pole's contract(Mapco Alaska, Inc.) gives North Pole 15% of royalty on oil production from Prudhoe Bay. Currently 3,000 bpd of North 
Pole's total allotment belongs to Golden Valley Electric Cooperative (GVEA). December 15, 1981 GVEA' s share increases to 5,000 bpd, however, the 
total GVEA may not exceed 1,200,000 per year. GVEA's contract expires December, 1983. 

(e) This is the royalty oil the State has left to sell. No oil becomes available until July 1982, when the contracts from the December 1980, auction 
expire. As shown, the requests for royalty oil from existing in-state refiners exceeds the supply (Chevron 30,000 bpd Tesoro 70,000 bpd, and North 
Pole's plan to expand to 80,000 bpd). 

1\'ABLEIV-5 

Di~~ation Cut Points and Products (a) 

Temperature Distillation Refined Distillate 
Cut Points Products Products T)'pe 
(degrees F.) 

less tllan 

100 
150 str.aight gasoline 
200 run g-asoline JP-4 light 
250 distillates 
300 naph~ha Jet-A 
350 
400 
4~0 kerosene #1 cliesel middle 
soo 112- diesel distillates 
5'5@ 
600 light gas oil #4diesel 
650 #6diesel 
700 heavy 
750 heavy gas oil bunker fuels distillates 
800 
850 
900 
950 residual 
1000 

coke 

(a) Taken from a draft report entitled Existing Alaskan Refineries, prepared by House Research, Legislative Affairs Agency, State of 
Alaska. 

V- Emergency Energy Planning. 

• The Long-Term Energy Plan should include an 

assessment of the reliability, efficiencies, and asso
ciated costs of the existing Alaskan fuels transporta

tion systems. 

Natural Gas 
Natural gas exists, as the name implies, in a natu

ral state in petroliferous basins throughout the world. 
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Natural gas is often found with oil and exploration. 

for the two fuels cannot actually be separated. Un

like oil, na~al gas cannot be easily transported, 

since it must either be piped or compressed. As are

sult, when oil was found in a remote region, the natu
ral gas associated with the production often was 

flared simply because it was too expensive to trans

port to a market. 

Once natural gas does arrive at a market, howev-
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er, it is a premium fuel. It does not require refining 

and burns clean and efficiently. As the Dutch say, it 

is friendly to the environment. Moreover, once in

stalled, a natural gas distribution system is inexpen

sive to operate and does not require a lot of mainte

nance. Because it is not easily transported, natural 

gas is used primarily for space and water heating, in

dustrial processes, electricity generation and petro

chemicals. In Alaska, the majority of the natural gas 

extracted is reinjected to increase oil recovery and to 

store the natural gas until market delivery systems 

from Prudhoe Bay are constructed. 

Natural gas is being extracted in three areas of 

Alaska. The Prudhoe Bay oil field., of course, con

tains associated gas. In addition, there are four sig

nificant gas fields in the vicinity. In total, there are 

about 29,000 billion cubic feet (bcf) of recoverable 

natural gas deposits around Prudhoe Bay. Most of 

this gas has been earmarked for transport to the Low

er Forty-Eight via the proposed natural gas pipeline. 

Alaska. owns 12.5 percent of the gas as part of its roy

alty agreement and the Legislature is studying how 

that gas might be used in-state. In the meantime, 

however, smne of the natural gas is being used for 

electricity generation and by the oil facilities and 

pipeline at Prudhoe 13ay. By and large, gas produced 

at Prudhoe Bay is re-injected. . 
An ether major source of natural gas is Cook Inlet, 

located near the population center of Anchorage. 

Reeoveratlle gas reserves in the area total 3, 766 bcf. 

Gas from Cook Inlet is being used to produce ammo

nia and -urea; generate electricity and is sold for di

rect use to the gas utility and the military bases. One-
--

third of the Cook Inlet gas, net of reinjection, is be-

ing exported as liquified natural gas to Japan. The 

Department of Natural Resources estimates indicate 

that recoverable reserves are insufficient to meet 

needs through the year 2000. The future use of our 

inlet gas is a major subject of the Battelle Pacific 

Northwest Laboratories' study of alternatives to the 

proposed Susitna hydro project. 

Natural gas deposits at Barrow total 25 bcf of rec

overable reserves. The gas is being used to generate 

electricity and is also used directly by government 

and private facilities for space heating and applian-

~cs. 
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The economics of natural gas utilization is tied di

rectly to oil pricing. Since the explosion in crude oil 
prices, the natural gas market has changed radically. 

In previous decades, gas was shut-in or flared. Now, 

higher oil prices make the utilization of remote dep

osits much more attractive. In addition, the shifting 

economic climate is stimulating a variety of new 

technologies designed to better utilize the worldwide 

natural gas resource base. Of the two technologies 

which stand out, liquified natural gas (LNG) can be 

considered traditional. The other (under considera

l:>le study by energy frnns) is the liquifaction of the 

gas to produce methanol and from it gasoline. The 

development of these technologies is very important 

because it will help determine the demand for Alas

kan natural gas~This in tum will determine the ex

pected price and availability of natural gas within 

Alaska. 

The technology of LNG is fairly well known. Nat

ural gas is liquified by compression ~~ cooled and 

then shipped in special cryogenic tankers. The pro

cess is expensive and capital intensive, which tends 

to bind producers and consumers into long-term con

tracts. As mentioned, oil prices are critical in deter

mining the viability of the projects. In the Phillips/ 

Marathon LNG export facility, the effective well

head price is $2.07 per mcf. 

There are huge deposits of natural gas throughout 

the world which are not being utilized because they 

are too far from natural gas markets. However, the 

gas could be utilized by converting it to methanol. 

Once- in liquid form, it could be transported by 

slightly modified tankers and pipelines and eventual

ly converted to gasoline. The development of this 

process is tied to the research and development on 

synthetic fuels. The estimated costs of such pro

cessing and transportation are thought to be similar 

to LNG. 

Either of these technologies could be used to 

transport natural gas from Alaska to the point of con
sumption. More importantly, however, these tech

nologies will set the price producers will expect to 

receive. For the near future, Alaskans living close to 

natural gas deposits can expect to pay less than con

sumers elsewhere. Economic theory would predict 

that the discount would be just about the cost of pro-
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FIGURE IV-1 

ALASKA 
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OIL AND GAS RESERVES 
ONSHORE PETROLEUM PROVINCES 

fB!B OFFSHORE PETROLEUM PROVINCES 

-- 200 METER BATHYMETRIC LINE 

ALASKA REGIONS (MAP) 

' ' -~ 

SOURCES: U.S. Geological Survey; State of Alaska 
Division of Oil and Gas Conservation; 
State of Alaska Division of Geological 
and Geophysical Surveys; University of 
Alaska, Institute of Social and Economic 
Research 

'I 
~ ..... 

r '"; 

·~-- ~ ........ ...; \i...._; Ll._..l jl'·• ''"'' '. 

---- ·L.J 
' 1 1:n 
....J-lJ.J \L.LJ (i ,___. D ~ ...... J ___.) 

64° 

60° 

560 

4' 



-, 

~· 

~· 

., 

1 

i 
:y 

i 

• J 

~ 

~ 

' 

cessing and shipping the gas to another market. But 

as oil prices rise, natural gas prices in Alaska will al

. so increase. This is a very important issue in Alaskan 

energy development and will be a major component 

of the Battelle study of the Railbelt. 

Without the development of procesing and trans

port technologies summarized above, or other tech

nologies such as fuel cells, natural gas use in Alaska 

is primarily dependent on the location of the discov

eries. The deposits at Barrow can be used locally, 

but are unlikely to be transported elsewhere. Once 

the Prudhoe Bay reserves are tapped with the Alas
kan natural gas pipelifle, a natural gas market could 

develop in Fairbanks. A natural gas market is not 

likely to develop in other areas unless new discover

ies are made in close proximity, or a State project can 

be piggybacked to a major project aimed at exporting 

gas. 

Recommendations 
•· No recommendations are presented for the 

Rai.U!>elt pending completion of the Railbelt Alterna

tives Study in 1982. 

• The potential for community utilization of natu

ral gas from the proposed natural gas pipeline system 

from the North Slope should be determined imme-
} . 

d:tately. Emphasis should be placed on the use of nat-
ural gas for space heating and electric power genera

tion. Assessments underway of gas liquids and pet

rochemical potential do hot address this specific 

iSSUe. 

Coal-
Coal,_ like oil and gas, is an exhaustible hydrocar

bon. Found in each of the state's regions, Alaskan 

coals range from lignite through subbituminous and 

bituminous to anthracite. These could be used for 

generating electricity, space heating, or metallurgi

cal processes. 

While future exploration will certainly result in re
vised estimates, it is clear that Alaska's coal resour

ces are truly vast. The Division of Energy and Power 

Development estimates the total State coal resources 

to be between 1,860 and 4,990 billion tons. The Div

ision of Geological and Geophysical Surveys esti

mates likely recoverable reserves to total 110 billion 

tons - an amount two to three times greater in 

energy content than Saudi Arabia's proven oil re
serves. 

The largest portion of these recoverable reserves 

are located in the Arctic, where distance from popu

lation centers and extremes of climate constrain ma
jor development. As shown in Figure IV-2, these
cond area having large deposits is Cook Inlet. 

Fields along the Alaska Railroad were developed 

and provided coal for the towns served by the rail
road. After the Alaska Railroad switched to diesel in 

the early 1950s and the Anchorage military bases 

converted to natural gas in 1968, the U sibelli Mine 

was left as the only major operating coal mine in the 
state. Located near Healy in the Nenana coal field, it 

primarily supplies coal to two Fairbanks utilities and 

the U.S. military for electricity generation. The an-· 

nual rate of extraction has grown slowly since 1971 

and remains near 700,000 tons. Late last year, fl Ko-

. rean firm purchased an additional33 ,000 metric tons 
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to test for import potential . 

Interest in using coal continues to groW through

out the state. While Beluga and Nenana may offer 

the greatest promise of near-term large scale devel

opment, most of the other large fields have also gen

erated interest from local, state, international, pub

lic, and private groups. The Nulato Field on the Yu

kon River, Jarvis Creek on the highway near Delta 
Junction, Bering River on the coast east of Cordova, 

and other coal fields are being examined for their po-

tential. 
Table IV -6 summarizes Alaska's coal resource by 

region. It must be noted, however, that the potential 

for coal utilization implied by the table is somewhat 

understated. Small local occurrences may be suita

ble for community utilization. For example, in are

cent study for the Alaska Power Authority, Dames 

and Moore identified 49 coal occurrences in the 
Northwest which call for further investigation. The 

secend phase of the study will address the economics 

of coal transportation and utilization and recommend 

areas for detailed drilling and evaluation. 

Since 1943, virtually all coal mining in Alaska has 

been by surface rather than by underground me

thods. All proposed major new miries will continue 

to use surface mining. Small-scale community min-
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TABLEIV-6 

Summary of Estimates 
Remaining Coal Resm,J.rces1 By Alaska Region 

(Millions of Short Tons) 

IDENTIFIED (g) UNDISCOVERED 
'Fotal 

0) 

Total 
(e) lc!ent!fled 

Coal Resources Region (c) (d) (f) (eJ + (f) (!!) (I) Undiscovered 
l>eaw~sYJ\ted 

r~-..... 

Measured Indicated lnfeA'ed Hypothetical 

1 or 2 Arctic 35.0 2,759.4 2,759.4. 
123,000 

120,1>97 122,990 to 
2,303;000 

5 or 6 Northwest - ... ... ... ... ... 

2,023.9* 3,384.1 5,408 
3 Interior 861.6* 2,705.9*, or ,ar ar 8,897.8 

3,567.5 3,447.2 '7,014:7* 

4 Southwest - ... - ... .. . 3,290 

7,852 10,663 184,159 
1 or 2 Southcentral '6.6* 2,447.7* 2,811 * to to to 

7,878 10;689 184,759 

5 or6 Southeast - ... ... -· -· .. . 

903.2 7,912.7 
7,629.3 131,433.1 130,346.8 319,346.8 

Statewide Total ur • to ta to 
9,172.9 132,522.2 140,693.7 2,499,,946.8 

11 Coal estimates are 100 percent of remaining In-the-ground coal. 

2/ University of Alaska, Institute of Social and Economic Flesearch, Man-In-the-Arctic Program Regions (MAP). 

Two numbers in a column Indicate a low and high rangr3 for the estimate . 

... No resource estimates are available for the classlficatlonn. 

Speculative (II) + (I) 

100,000 223;000 
to to 

1,Q50,000 3,353,000 

... -

... 8,897.8 

- 3,290 

1,484,159 
1,300,000 to 

'• 1,484,759 

·- ... 

1,400,000 1. 719,346.8 
to to 

2,350,000 4,849,946.8 

* The table above reflects a combination of estimates from the sources listed below. Estimates cited are generally the most 
recent available, sometimes filled-out with older estimat~s. particularly In the "measured" and "Indicated" classifications. 

None of the estimators have provided estimates for all classifications (e.g. Barnes, 1967, gives only Identified, 110 undlscevered resources; 
McGee and O'Connor, 1975, gives only demonstrated and inferred-no measured and iildicated, although they do give some 
hypothetical and speculative; Tailleur and Brosge, 1976, give no ldentJf,Jed, only hypothetical and speculative, etc.). This lack 

of uniformity in estimating led to Inherent errors in the above estimates. 

Sources: Barnes, USGS Bulleton 1242 B & E, 1967. 
Callahan, Focus on Alaska's Coal, 1975. 
McGee & O'Connor, State of Alaska, DGGS, Open File Report ·#74, 1975 
Sandlers, Focus on Alaska's Coa, 1975. 
Tall leur and Brosge, USGS Circular 733, 1976. 
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(k) (I) 

Total Reglqn as Percent 
Resources of Statewide Total 

(g) + (J) Coal Resources 

345;990 
18.6 to 69.6% to 

3,475,990 

... . .. 

14,305.8 
or 0.8 to 0.3% 

15,912.5 

3,290 0.2 to 0.1% 

1,494,822 
to 80.4 to 30.0% 

1,495,448 
i . .. ... 

1,858,407.8 
to 100% 

4990640.5 
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ing is likely to be conducted on a seasonal basis, es

pecially in northern parts of the state. 

Traditionally, coal has been used for space heat
ing, process heating, electrical generation, and 

steam production. These uses require minimal, rela

tively low cost pr?cessing such as crushing, screen

ing, cleaning, and drying. These direct uses of coal 

may provide an important source of energy as petro

leum prices rise, especially in remote areas where 

fuel transportation costs are high. 

There may be some advances in fluidized-bed, 
small boiler, and stove designs. However, most 

technologies directly utilizing coal are well estab

lished. Highly sophisticated techniCians are not re

quired for their operation. As an example of possible 

application, Alaska Power Authority is currently 

studying the feasibility of using coal for use in 

Northwest Alaskan villages. 

Coal development in regions with sparce popula-
. tions, such as the Arctic and Northwest, should be 

combined with flexibility in power generating equip

ment and furnaces. In some circumstances, a coal 

outcropping could be exploited for several years be

fore the extraction oecame expensive or difficult. 

Then, it mightpay the community to switch to anoth

er resource, such as peat or biomass. If the local 

energy facilities have flexible designs, this would be 

possible. 

There is considerable interest in the potential for 
coal exports, particularly for some of the deposits 

found in the Beluga a11d Healy areas. If this develop
ment occurs, it will open the way for the extended 

use of coal in Alaska for both power generation and 

direct use by industry. In a recent study by Battelle 

Pacific Northwest Laboratories for the Division of 

Policy Development and Planning, it was concluded 

that the Beluga Coal Field is likely to be developed 

for the export market in the early eighties, and for in

ternal use within the decade. 

The current emphasis on developing and imple

menting technologies to convert coal to ''synthetic'' 

liquid or gas fuels may also have a major impact on 
Alaska. Cook Inlet Region, Inc. and Placer Amex, 

Inc. are conducting a U.S. Department of Energy 

funded feasibility study of converting 20,000 tons of 
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Beluga coal per year to methanol. The 54,000 barrel 

per day facility could replace approximately 23,000 
bpd of oil. The economics of scale constrain the 

prospects for methanol or other synthetic fuel devel

opment for in-state use. However, internal use might 

be linked to projects aimed at exporting fuels derived 
from coal. 

While coal utilization may provide economic ad

vantages through lower fuel costs and increased lo

cal employment, the environmental impacts can be 

significant. Emissions include sulphur dioxide, 

heavy metals, and low level radiation. In Fairbanks, 

coal-fired generators contribute to ice fog condi

tions. Emission control technologies exist but are 
costly. Conversion to synthetic fuels may permit the 

separation of many of the impurities in coal, but car

bon dioxide emissions increase and wastes still re

quire disposal. Finally, the impacts of the mining 

and costs of reclamation must be considered . 

Recommendations 
• Pending positive results from on-going coal use 

studies in the northwest portion of the State, the 

development of coal-based community energy_ sys- . 
terns should continue. 

• Alaskan export oriented coal development 

should be encouraged. Auxiliary benefits of export 

based coal production may enhance the feasibility of 

in-state coal and coal-derived fuels usage. 
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Hydroelectricity 

Although not uniformly dispersed throughout the. 

State, Alaska is endowed with topography and cli

mate which give it abundant hydropower energy po

tential. However, characteristically, hydro projects 

are extremely expensive to install and require that 

considerable sums of money be spent before the 

feasibility or even definitive cost estimates can be, 

determined. Additionally, in Alaska the ·peak de

mand of most electric utility systems occurs during 

the winter months at at time when rainfall and runoff 

are at a miniml:lm. This often means that considera- · 

ble investment must be made in construction for wa

ter storage if the hydro facility is to be justified as an 
alternative and not just a supplement to a conven

tional thermal cycle 'facility. Consequently, devel- · 

opment of Alaska's hydroelectric potential has not, 

been as rapid as might be expected. 

Because permit, study and mobilization costs gen

erally va..ry only slightly wit.hproject size, the larger 

projects usually cost less per unit of capacity. Also, 

once cormnitted, it is usually more economical to 

develop a civil works project to its maximum poten-• 

tial as opposed to limiting it to the requirements of' 

the load to be served. Mechanical and electrical 

equipment can be added as load requires. Sufficient 
energy from the facility must be sold to cover the an

nual capital and operating costs of the project. Since. 
much of Alaska's hydro potential is contained in 

large projects, increased ·use of electricity and inter-
------- -- -- -- -- -

ties may also be necessary to establish a market large 

enough to justify construction of a particular project. 
The difficulty of matching the project size to the 

existing or projected loads further complicates estab

lishing a project's feasibility. Since civil construc

tion usually represents the major cost of a hydro

electric facility, it is believed that equal attention 

should be given to assessing the feasibility of the 

smaller and the "run-of-the-river" projects. Hydro

electric power facilities are, where technically and 
economically feasible, conducive to remote opera

tion and normally require relatively little mainte

nance. Some small hydro facilities might be eco

nomically justifiable merely on the cost of the fuel 

they save. This is becoming increasingly likely as 

the cost of diesel fuel rises. 
The State cont~ins numerous potential hydro sites 

and the interest in small scale uses of energy generat

ed from hydro is high. In some cases, small to mod

erate amounts of energy can be extracted from water 
without major environmental impact and in some 

cases at moderate cost. 

One in particular is the use of the run-of-the-river 

concept whereby the elevation difference of the wa

ter is concentrated, usually by diverting a portion of 

the stream via a canal to create the head necessary for 

the operation of the . turbine, without controlling 

(regulating) strealn flow for energy production con

siderations. In a run-of-the-river system, the size of 

the system has to be evaluated with consideration to 

the flow of the river. It is usually practical if stream 

flow is either 1) greater than the energy capacity of 
the generator at all times or 2) that when the flow cur

tails output, the energy will not be needed during the 

time of deficient flow. In other words, .a flow of the 

river facility is similar to a wind machine or solar wa

ter heater- all need the resource in abundance to be 

a sole source energy producer. 

In most conventional dammed river systems, the 

dam is used to store water as well as develop head 

thereby allowing the facility to have a greater flexi

bility in the production of electricity. The demand of 

the electrical system usually determines the release 

of the water rather than precipitation and runoff. 
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In Alaska most hydroelectric projects have util

ized perched lakes. While storage and head may be 

enhanced by a dam at the outlet, the natural im
pol:lndment of the lakes is the primary reservoir. 

Since these high mountain lakes are usually small, 

projects have generally been located in Southeast or 

Southcentral Alaska, regions with high precipita
tion. 

Despite widespread interest in small-scale hydro 

for use on an individual and community level, all po

tential sites have not been identified in power devel
opment studies by Federal and State agencies. The 
Division of Energy and Power Development is pres

ently preparing a small hydro handbook to assist in

terested parties. A preliminary determination of the 

development potential of individual sites can be 



made by the layman. The State then provides techni
cal assistance and financing recommendations when 

warranted. 
Micro hydro packages are now being sold and 

used throughout the world. Some of these are less so
phisticated than many systems offered in the U.S. 

Because of the Alaskan small hydro potential and in
terest in this area, additional research of these less 
expensive alternative systems is needed. 

In making economic comparisons, it must be re

membered that the physical life of a conventional hy
droelectric facility is usually in excess of 50 years, 
whereas the normal life of a thermal cycle plant is 
generally 25 to 30 years. (High speed diesel engine 
life can be 5 to 10 years.) Additionally, the hydro
electric facility is essentially a free fuel and inflation
proof project. A thermal facility is subject to both 
fuel cost escalation and replacement cost inflation. 
The variables, particalarly inflation, must be evalu
ated fairly and service life must be pmperly account
ed for. Despite theland that maybe inundated and in 
some cases a potential danger inherent in the rather 

remote possibility of a dam failure, hydropower of
fers the greatest potential for long;. term inexpensive 

electric powerin Alaska. The State government con
tinues to investheavily in hydroelectric development 

throughout much of Alaska. With the probability 
that many of these projects will be constructed, 

another related phenomenon will likely occur- fuel 
substitution. This refers to the displacement of tradi

tional fuels such as heating fuel oil and gasoline by 
electricity for space heating and transportation. In 
Juneau, for example, heating alone with hydro pro
duced electricity will soon be competitive with the 
cost of heating with oil. The use of heat pumps as a 
means of increasing the efficiency of hydro based 

electrical heating is now being demonstrated by the 
Alaska Power Administration in Juneau. Another 

technology which has yet to become commercial is 
the use of electric powered cars. 

Regional Overview 
The Arctic Region has very iimited hydroelectric 

development potential due to harsh climatic condi
tions an_d lack of head, reservoir sites, and water 
supply. An estimated two percent of the State's pop:

ulation reside in the Arctic Region. The Army Corps 
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of Engineers has identified several potential hydro

electric sites. However, they are not considered via
ble alternatives at this time because the sites would 
be difficult and expensive to develop. 

The Interior Region is characterized by low roll
ing hills and expansive valleys. The potential for hy
dro power facilities exist along the Yukon River sys
tem and its primary tributaries. Two large potential 
hydro sites have been identified in the region, name
ly Rampart (5040 MW) and Woodchopper (2160 
MW). It is doubtful that either will be developed in 

the near future because of environmental concerns. 
Due to the lack of adequate storage sites there are no 

definite hydroelectric facility projects under consid
eration. 

Fairbanks, the State's second largest city, is ser
viced by two electric utilities from oil-fired gas tur
bine generation and coal-fired generation. The sur
rounding and outlying communities in the area are 
primarily dependent upon diesel engine generation 
for their electrical power needs. The proposed Susit
na hydroelectric project woulQ serve Fairbanks. 

The hydroelectric facility potential for Northwest 

Region is primarily limited to large river systems, 
similar to what was described in the Interior Region. 
Approximately three percent of the State's popula
tion lives in this region, the largest communities be
ing Kotzebue and Nome. Diesel generation systems 
supply virtually all electrical power requirements. 

The Southeast Region is generally typified as very 
rnn11nto::a1n~11co u.r1t'h rAl"))i-1,,.::.1,, co....,.,-::~11 rlr~l.'"'"g"' ha"'~'"co 
.._.._...__\.&.._.._,.,.-..,.1..1.'-'-~ 'I'Y..LI..a.& .L""'.I.'-"'-.I.Y"""..LJ Po.3.1..1..1.~..1. '-'..A.'-" .I..I.(A. ""' V ,;,J,.l.l..;) 

that lead directly to the ocean. The high precipitation 
with extremely high runoff rates provides the oppo

rutnity for many large and small scale hydro devel
opments. The State's capital, Juneau, is located in 
the region. Along with numerous smaller population 
centers and communities, the area represents ap

proximately 13 percent of the State's population. 
Electrical generation for few of the large communi
ties is through hydroelectric power facilities, supple
mented with diesel generation. The smaller com
munities depend entirely upon diesel generation. 
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TABLEIV-7 

Hydropower Sites -Existing, Under Construction 

EXiisting - 1980 

Region 

Southcentral 

S0utheast 

Name 

Copper Lake 
Eklutna 

Gold Creek 
Annex Creek 
Upper Salmon Creek 
Dewey Lakes 
Peiican Creek 
Ketch'ikan Lakes 
Silvis 
Pur1111e Lake 
Crystal Lake 
Blue Lake 
Snettisham-Long L. 

Region Served 

Anchorage 
Anchorage 
Subtotal 

Juneau 
Juneau 
Juneau 
Skagway 
Pelican 
Ketchikan 
Ketchikan 
Matlakatia 
Petersburg 
Sitka 
Juneau 
Subtotal 

Total 
Existing 

MW 

15 
3£1 
45 

1.6 
3.5 
2.8 
0.4 
0.5 
4.2 
7.1 
3.0 
3.0 
6.0 
4.1il~l 
7K8 

GWH 

66 
1.€lA 
1"64 

50 

66 
10 

44 
211 
381 

123.8 6ii 

tt.mder Com~truction 

Region N'8·me Region Served 

Southoentral Solomon Gulch Valdez 

Southeast 6reen Lake Sitka 

Total Under Construction 

MW 

12 

1& 

28 

GWh 

65 

6~ 

129 

............. 
The topography of the Southcentral Region is not 

as steep as that in the Southeast, an.d is characterized 

with lighter runoffs an.d generally colder climatic 

conditions. The proven hydro sites are generally lo

cated mainly on large river systems. The two signifi

cant power potentials that stand out immediately are 
on the Copper River and the Susitna River. Develop

ment of the Susitna River is the largest hydroelectric 

facility presently under consideration by the State. 

The two dam project could total 1 ,392 MW. A $30 

million feasibility study is under way by Acres 

American, as well as a$l.OmillionRailbeltAltema
tives study by Battelle Pacific Northwest Labora

tories. While hydroelectric facilities provide power 
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to the Anchorage-Cook Inlet area, natural gas fuels 

the major portion of the electric generation. Electric 

power in the Anchorage-Cook Inlet area is provided 

by five different utilities. This region contains about 

half of the state's population 

The major river drainage areas of the K vichak, 
Nushugak and Kuskokwim are in the Southwest Re

gion. Very few hydroelectric facility sites exist with

in moderate transmission distances of population 

centers such as Bethel, Dillingham and Naknek. An 

estimated seven percent of the State' & population re

sides in this region. The primary population centers 

as well as the scattered communities within this re-



gion are dependent primarily upon diesel generation 

to satisfy the electrical generation needs. 

The National Hydro Study produced by the Corps 

of Engineers identified in excess of 150 possible hy

droelectric sites in Alaska with 59 hydroelectric pro

jects having a high degree of potential for ecoaomic 

feasibility. This inventory includes projects present

ly under construction, expansion of existing projects 

and projects in the planning phase. At the present 

time, Alaska's existing hydroelectric projects have a 

total capacity of 124 MW with an approximate 611 

GWH annual eaergy capability. The Cof{!ls of Engi

neers is also studying small scale hydroelectric po

tential on a regional basis. It is evaluating sites se

lected in part because of community interest. 

Recommendations 
• The State should continue its extensive finan-

cial support of hydroelectric resource development. 

Although capital intensive, the further development 

of this major renewable energy resource capable of 
meeting the electrical energy needs of 95 percent of 

Alaska's population should be encouraged. 

• A detailed evaluation of the extent of fuel sub

stitution likely to occur from hydroelectric develop

ment in the space heating and transportation sectors 

should be completed and included in the 1982 plan. 

• Stream flow measurements should be initiated 
for all potential hydro sites identified in reconnais

sance studies and community energy assessments. 

• An in-depth assessment of commercially avail

-able and developmental small and micro hydro tech

nologies should be carried out. 

• Large and small scale run-of-the-river hydro 

systems should be researched and evaluated to deter

mine their applicability in the Alaskan environment. 

TABLEIV·S 

Proposed Hydroelectric Power Projects 

Output/ Cost 
Project Agency.• Location M!lrlt~et Type Purpose Estimate 

Susitna APA UJi)per St.~sitna. Ancherage, 810 foot rockwall dam at 700 MW installed $2.5 Billion 
River NE ef Fairbanks, Mat·Su Watana, sa~ foet concrete capacity, 1,392 MW 
Talkeetna Valley, Kenai Pen. gravity dam at Devil Canyon ultimate capacity 

364 mae, 345 K'v•.J 
transmission line 

Southeast APA Southeast Juneau, Petersbt.~rg, Interconnection of major Reliability and 
lntertie A:laska Wrangell, Ketchikan, hydroelectric facilities exchange of 

& intermediate com· Snettisham-Tyee and Swan economy energy 
munities and adj,acent load centers 

West Creek APA West in Skagway & Haines 107 foot high concrete 5.4 MW installed $80 Million 
Hydro vieinity of dam capacity 

Skagway 

Tazimina APA North of Lake 15 communities in 38 foot earth fi 11/forebay 18 MW installed $80 Million 
Hydro Iliamna/West Bristol Bay Region dam, 45 foot earthfill/ capacity 

side of Cook storage darn, 181 miles of 
Inlet 138KW 'transmission line 

Bradley APA Kachemack Bay Kenai Peninsula & 100 foot concrete gravity 70 MW installed $200 Million 
Lake near Homer on Ancherage dam, 10 miles of 115 KW capacity 
Hydro Kenai Peninsula transmission line 

Black APA Near Klawock on Klawock, Craig & 28 foot bill wall/rock fill 5 MW installed $30 Million 
Lake Prince of Wales Hydaburg Service dam, 51 miles of 23 KV capacity 
Hydro Island Area transmission line 

Port KEA Port Lions Port Lions 7 foot sheet pile forebay 180 Kw installed $1.5 Million 
Hydro Bay, Kodiak capacity 

Island 
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Scammon Bay APA 
Hydro 

Power Creek GOE 
Hydro 

Snettisham APAd 
Hydro 

Green Lake SITKA 
Hydro -

Tyee Lake, APA 
Hydro 

Swan Lake KPU 
Hydro 

Terror Lake KEA 

Soloman CVEA 
Gulch· 
Hydro 

National COE 
Hydro 
Power 

S£. Hydro COE 
Power 

Valdez COE 

Cordeva COE 
Hydro 
power 

Small COE 
Hydro 
power 

* AP A: Alaska Power Authority 

Scammon Bay· 
Spring-fed 
stream 

Northeast of 
Cer.dova 

Southeast of 
Juneau/Speel 
Arm 

Sitka on Vodo 
River 

Southeast of 
Wrangell near 
Bradfield Canal 

Northeast of 
Ketchikan near 
Carroll Inlet 

Kodiak Island 

Scammon Bay 

Cordova 

Juneau and 
Douglas Service 
Area 

Sitka Service Area 

Petersburg & 
Wrangell 

Ketchikan Service 
Area 

Kodiak Island and 

8 foot rock filled gabion 
dam 

AO foot concrete dam, 6 
miles of transmission line 

Crater Lake Phase & 3rd 
Generator 

280 foot double-curvature 
concrete dam, 8 miles of 69 
KW transmission line 

Lake Tap-1,370 foot/Lake 
Tyee, 83 miles of 115 KV 
transmission line 

190 foot thin arch concrete 
dam, 31 miles of 115 KV 
transmission line 

Rockfill dam-Terror Lake 

Near Alyeska Valdez & Glennallen Rockfill dam-Solomon Lake 
Pipeline terminal 104 miles of 115 KV 
at Valdez transmission line 

59 sites 

Mahoney Lakes 

Allison Lake 

Power Creek 
Crater Lake 
Huinpack Creek 

150 KW installed 
capacity 

5 MW installed 
capacity 

27 MW installed 
.capacity 

16.5 MW installed 
capacity 

30 MW installed 
capacity 

22 MW installed 
capacity 

20 MW installed 

12 MW instalied 
capacity 

Hydro-project report 
.final-Sept., 1981 

Final Report & EIS
Sept., 1984 

Final Report
April, 1981 

Final Report with 
iecommendation 
April, 1982 

Reconnaissance Studies for Aleutian Islands, Kodiak & Alaska Peninsula- 36 communities 
Reeonnaissance Studies for Southwest Alaska - 84 communities 
Reeonnaissaru\:e Studies for Northwest Alaska - 50 communities 
Feasibmty studies including design are underway for Northeast and Southeentral 
Alaska ... Tenakee Springs (S.E.), Scammon Bay (S.W.). 

AP Ad: Alaska Power Administration 
COE: Army Corps of Engineers 
L VEA: Copper Valley Eiectric Association 
KEA: Kodiak Electric Association 
KPU: Ketchikan Public Utility 
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$2.1 Million 

$5.1 Million 

$70 Million 

$62 Million 

$60 Million 

$110 Million 

$110 Million 

$20 Million 
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Expanding Energy Options 

According to a report from the Swedish Secreta

riat of Future Studies, "There really is not a shortage 

of energy. Energy usage .. · . is a mere fraction of the 

total natural flow around us. The scarce factor is suf

ficient energy of high quality available at the right 

time at the right place." 

Since 1973, crude oil prices have quadrupled, and 

then doubled again. Even after discounting inflation, 

the present international price of crude eil is six to 

seven times higher than it was in the early seventies. 

The oil price rise occurred for three basic reasons. 

First, OPEC successfully cartelized the market. Se

cond, demand growth had been running at seven per

cent and over for decades. And, finally, the period of 

1970 to 1975 was the first five year period in which 

world oil discoveries were less than world consump

tion. 
If oil cliscoveries continue to lag behind consump

tion, furt.'ler oil price rises are inevitable. And, this is . 

the drivmg force behind energy transition. Just as 

cheap kerosine fro~ the first Rockefeller Refinery 

replaced e~pensive whale oil for lightmg in the last 

century, l~ss expensive energy options will begin to 

replace oil in the comil1g decades. 

It is Alaska's energy policy to encourage the tran

sition from expensive oil to potentially cheaper and 

more abundant alternative energy resources. The 

purpose of the policy is to expand the State's energy 

options and to find new ways to convert, transform 

and use energy. 

According to a report by the National Conference 

of State Legislatures, Alaska is in the forefront of al

ternative energy development in the United States. 

But, Alaskans are unaware of their position. This 

lack of knowledge is largely attributable to the shor

tage of hard data on renewable energy potential and 

the dispersed nature of appropriate technologies in 

the field. 

Interest in renewables is growing rapidly in the 

State. Conferences such as those held by the Alaska 

Center for the Environment have been well attended, 

sometimes attracting over five hundred participants. 
From 1979 to 1980, inquiries to the Arctic Environ-
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mental Data Center for solar radiation information, 

wind speeds, and other climatological data increased 

by 79 percent. 

Alaska's diverse energy resources present a vari

ety of options umavailable to other states and na

tions. Making choices that will benefit the State in a 

lasting manner is the challenge before State decision 

makers. It is important that in making these choices 

Alaska continue to increase its diversity of options to 

permit better matching of the differing site specific 

considerations of communities throughout the State. 

Many new technologies are being developed, per

mitting the replacement or more efficient use of fos

sil fuels. The only criteria for early elimination of a 

technology in the State should be the lack of resour

ces of sufficient size and quality to benefit the State. 

The development of technologies that can survive 

the Alaskan environment and meet the energy needs 

of the State will occur as the result of research, de

mand, and commercia! development. The timing 

and avaiiabiiity of the technology will vary with each 

resource. The State can influence the use of its re

sources and develop the means to use them. 

Some of the renewable resources of interest are 

geothermal, biomass, wind, peat, solar, and tidal 

energy. Current information indicates that Alaska 

possesses sufficient quantities of each resource to 

justify support of their development and use. In addi

tion, a set of energy technologies that can use a vari-

ety of energy resources is reviewed: hydrogen, fuel 
cells, waste heat from diesel generators, heat pumps 

and energy storage. Thoughtful application of these 

technologies will allow more_efficient use of there

source and also the resource which may be replaced. 
For each of the resources and technologies, a de

scription of the resource size and location is present

ed within the constraints of information availability. 

Technologies that can be used to convert the re

source into useful energy and the status of those tech

nologies are discussed. The projected developments 

in each technology is presented. A chart showing the 

State actions underway in the resource is shown and 

recommendations for additional State action are 
made. 

Figure IV -4 provides a summary of the status and 



uses of each of the resources and technologies. In 

any energy decision, it is important to match the 

energy provided to the current and projected energy 

use patterns of the consumers. An awareness is 

needed that use patterns will probably change over 

time as prices, availability and values evolve, 

The core policy for the development of the action 

recommendations in the -long term is that Alaska 

should stress the development and utilization of in

state renewable resources. It is the policy of the State 
to insure that the current revenues from the extrac

tion of oil and natural gas provide the basis for 

achieving viable energy systems within the State. 

The importance of non-renewable resources cannot 

be underestimated. The long-term energy goal is the 

attainment of Alaskan self-sufficiency with growth 

in energy demand supplied by in-state energy resour

ces. To achieve this goal, the State should commit it

self to the in'-state demonstration of renewables 

energy technology. 

Resources should be selected on the basis of: 
A} Resource assessment or reliable estimate 

that establishes the existence of the resource within 

the state. 

:B) Technical evaluation of the means of re

source extraction conversion and use. 

C) Economic evaluation of the potential for 

cost-effective utilization. 

Technologies should be selected on the basis of: 
A) Improved efficiency in the use of current 

non-renewabies resources .. 
B) Application to the Alaskan economy, en

vironment and regional culture. 
C) Employment and other social benefits. 

The action recommendations made in each section 
of the document are intended to achieve this policy 

goal. 
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Resource 
Tech nolo~ 

PEAT: 

Direct Combustion 

Steam Boiler 

BIOMASS: 

Destructive 
Distillation 

Fermentation 

Gasification 

Anaerobic Digestion 

SOLAR ENERGY: 

Passive 

Active 

Thermal Electric 

Photovoltaic 

WIND ENERGY: 

l-lOKW 

10-500 

1MW-3MW 

GEOTHERMAL: 

High temperature 
hydrothermal 

Moderate temperature 
hydro {less than 
150 degree C) 

Hot dry rock 

Magma 

Normal Gradient 

TIDAL ENERGY: 

HYDROGEN: 

FUEL CELLS: 

ENERGY STORAGE 
SYSTEMS: 

HEAT PUMPS: 

FIGURE IV-4 

ENERGY STATUS OF TECHNOLOGIES 
Technical 
Feasibilit_r 

Engineering 
Develop_ment 

Commercial 
Demonstration 

-- ~ - - ~ - ---- - - - - - --- ---- -- -- -------

Commercial 

*Photovoltaic cells are commercially available, but the development of cells competitive with other forms of electrical pro
duction is in the engineering demonstration stage. 

**When used for space heating assistance. 

• Technical Feasibility- Does the technology work (theory) 
• Engineering Development- Pilot plant stage (practice) 
• Commercial Demonstration- Demonstration at commercial or near commercial size 
e Commercial- There are commercially operating types (does not mean economically competitive in all applications) . 
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Peat 

Resource Description 
Peat is associated with shamrocks, drinking 

songs, and. a warm hearth. Less romantically, it is or

ganic matter which is partially decomposed under 

anaerobic conditions due to saturation with water. It 

could be an important energy resource in Alaska be

·cause it exists in many locations where other resour

ces are very limited; it could prove reliable and im
mediately useful. Types of peat are: 

• Sphagnum moss peat (peat moss) 

• Hypnum moss peat 

• Reed-sedge peat 

• Peathumus 

• Otherpeat 

The general distribution of peat resource in Alaska is 
described in the accompanying map. 

It is estimated that Alaska has 27 million acres of 

peat resource excluding permafrost areas. This is 

over 51 percent of the esti..mated peat resources in the 
United States. Of this amount, 5.5 million acres is 

estimated to be of fuel quality. Variations in the 
amount are due to estimation definitions of peat. On-\ 

ly two inventories of peat in Alaska have been con

ducted. In a report prepared by NORTEC in 1980 de

tailed identification and sampling was undertaken by 

1) ground penetrating radar and then followed by 

samples taken from sites along the radar paths in the 
Susitna Valley, and 2) in remote regions, cores were 

taken at representative sites il1 several areas of the 

state. 

This data and background report were-prepared to 

present the results of initial efforts to inventory the 

occurrences of fuel grade peat in Alaska. Due to the 

immense size of the state, over 365 million acres, 

and the magnitude of the area covered by potentially 
useful peat, in excess of 100 million acres, this first 

effort was necessarily less refined in terms of de

tailed site specific <U.ialyses. However, the informa

tion gathered, and presented herein, is sufficient to 

indicate that Alaska does indeed contain a considera

ble fuel peat resource. Additionally, much of the 
currently available technology is directly applicable 
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to the utilization of fuel grade peat in Alaska. The 

economic realty of fuel peat utilization in Alaska 

will, however, depend heavily on the results of sub
sequent study efforts. 

Several options are available for examination rela

tive to the continued exploration of Alaskan fuel peat 

utilization. Some of these options are: 

1. Refine the statewide predictive model through 

more detailed site specific analyses. 

2. Preselect only the highest potential occurrence 

and utilization areas as indicated in the results of 
this inventory for very detailed on-site analyses. 

3. Bring current technology to bear on peat utiliza

tion wherever possible in bush Alaska using the 

existing data base. 

4. Bring current technology to bear on the problem 

of peat utilization in Alaska's urban areas using 

the existing data base. 

A combination of two or more of these options 
would enhance the development of the Alaskan re

source. Further refinement of the data presented 

herein would be required to assess the associated 

technological, economic, and environmental factors 

to ensure the soundness of such development. 

Resource Uses 
Peat has long been an energy resource in Finland 

and Ireland. In these two countries, the resource has 

been farmed and used in the production of el~ctricity 

and for space heating. Peat has an energy value about 

one-half that of high quality coal, but about equal to 

lignite. The energy content of peat on a dry basis is 

7,200-10,000 Btu/lb. (Lignite is 6,000-7,000 Btu/ 

lb.) 

There are two main methods of harvesting peat; 

they are milled peat and sod peat. In both cases, the 
resource is piled or windrowed for in-field drying 

prior to removal from the site. Currently, equipment 

exists for the removal of the peat. 

Peat can be made into briquettes and used in indi

vidual homes for home heating, or can be used in 

centralized district heating projects. Peat can also be 

used in multi-fuel facilities that could use coal, 

wood, municipal solid waste, biomass. In the case of 

electric production, the peat is introduced as a fuel 
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into a boiler to produce steam or is gasified and used 

in the same manner as other thermal facilities. The 

attached table is reproduced from Volume ll of Peat 

Resource Estimation in Alaska. 

Cost of Power Generation from Peat 
The economics of scale are very steep in power 

generation, as can be seen in the following table. It is 

obvious, that the smallest plants are not yet feasible, 

unless specific reasons raise the price of competing 

energy forms. 

EnvironR!leatal Impacts from Peat 
The major impact is in the harvestiag system and 

its impact upon the peatlands. Harvesting in perma

frost areas is likely to have more severe impacts, but 

this has not beea conf1rmed by study. However, 

harvested peat lands in the Caroliaas have been re
claimed for agricultural purposes, making the land 

more productive than before. In home heating or 

electrical generation, the resource has less potential 

pollutants than the current col'll or oil systems. 

The harvesting will be the major safety considera

tien. Farming operations have hist@rically tended to 

be motre dangerous in terms of injury and accident 

than miniflg or oil extraction. New technology has 

helped in this regard. 

Like the biomass option, peat development tends 

to favor local production and use; thereby, increas

ing the number of local jobs and stabili~ing a portion 

of the economy. The development effort is toward 

· hydraulic ha.rVesting that would not dry the peat in 

the fields, but would move it by slurry to the power 

or conversien facility where it is mechanically dewa
tered. This would provide for a more stable resource 

and would lower the labor intensiveness of collec

tion. 
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Recommendations 

• The peat resource inventory and assessment 

program initiated with federal funds should be 

continued. Included should be a determination 

of the large scale development potential of the 
resource. 

• A low technology peat harvesting and direct

use demonstration project should be initiated in 

areas of possible small-scale development. 

• An i~entification and evaluation of specific in

stitutional barriers such as the Matanuska Val

ley should be made. This should include the ef

fect of Coastal Zone Management and federal 
wetlands policies. 
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TABLEIV-11 

Heat Generation Costs From Peat in 1980 
($/Million Btu) 

Individual House Heating 

· Sod peat fired 

- Pellet fired 

· Briquette fired 

Centralized Heating 

- 1 MW plant, sod 
peat fired 

· 10 MWt plant, milled 
peat fired 

5.70. 7.00 

6.70. 9.50 

7.00. 8.70 

6.60. 9.30 

4.00. 4.70 

Power Generation Costs From Peat in 1980 

250 kW cogenerating steam engine 
plant, sod peat fired 0.18. 0.26 

1 MW cogenerating steam turbine 
plant, milled peat fired 0.12. 0.18 

30 MW cogenerating steam turbine 
plant, milled peat fired 0.03. 0.07 

60 MW cogenerating steam turbine 
plant, milled peat fired 0.02. 0.04 

SOURCE: EKONO, inc.; Peat Resource Estimation in Alaska Final 
Report volume II; November 1980; p. 28. 

71 



Biomass 

Resource Description 
The energy source for most life on earth is ulti

mately traceable to the sun. Every plant and animal 
continuously stores this solar energy in its cells and 
tissues throughout its life. Biomass, the complete 
aggregate of living or recently living organisms, 
contains a tremendous amount of energy, much of 
which can be made available for use by humans. 

Biomass waste products such as wood chips, solid 
organic refuse, or crop residues represent a signifi
cant energy resource. The increasing energy de

mands in the Lower Forty-Eight have made biomass 
energy conversion an attractive alternative to the 
waste disposal problems which vex most major cities 
even though the dispersed nature of this biomass 
may prohibit extensive development of this re
source. 

The Diamond Walnut Company provides one 
small-scale eXfullple of efficient waste conversion. 
By using gasifiers, they convert walnut shells to a 
combustible gas which in tum is used to dry the wal
nutmeats. 

On a larger scale, energy may be obtained from 
lumber and crops. The by-products of wood or crop 
processing may be converted to energy, as may lum

bering and harvesting residues left in the field. 
Since 33 percent of Alaska's land is wooded, we can 
assume an abundant reserve of biomass waste in the 

event of harvesting these lands. Timber and crops 
could, of course, be specifically grown for their 
energy potential. This is referred to as energy farm
ing. 

Home use of wood in stoves and fireplaces is not 
treated in this study. We feel that with established 

patterns of individual wood use, the State should 
iimit its concern to protection of public lands and hu
man health and safety. 

Biomass Availability 

Despite Alaska's obviously large wood resource, 
the availability of this biomass for energy conversion 
is limited by land ownership and government land 
use policies. Also, sustainable yields are low in 
many parts of the State due to slow rates of forest 
growth. 
Al~ough the inventory of Alaska's biomass re

serves is presently incomplete, several studies are 
underway. The Hoonah Wood-Fired Project, to de
termine electrical conversion potential for wood, 
will also provide wood resource data. The Battelle 
Pacific Northwest Laboratories has recently com
pleted an Assessment of Biomass Conversion to 
Energy for Delta Agricultural Project from which 
data are available. The Division of Energy and Pow
er Development has recently announced an eighteen
week project, Interior Alaska Wood Assessment, to 
identify the characteristics and extent of Alaskan 
wood reserves from existing sources. 

TABLEIV-12 

Summary of the Potential Energy 
Annually Available From Biomass Sources 

in Alaska 

Source 

Forests 
Present growth rate 
Minimal management 
Non-intensive management 

Kelp 
Agriculture 

Crop 
Animal 

Solid Waste 
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1012 BtuNear 
Other Likely 

Estimates Potential 

161. 

357. 
197.0 

33. 

.664 

.087 
4.063 

235.1 
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Another important potential source of wood fuel is 

driftwood found near many rivers and coastal com
munities. Below is a summary of the potential 
energy annually available from biomass sources in 
Alaska. This estimate is low in that many biomass 
resources were not included. It is high in the practi
cal sense that it is not economically socially, or en
viromentally desirable to collect all available bio

mass for energy conversion. All of the above resour
ces have non-energy applications and costs which 

must be considered. 

Conversion Technologies 
and Descriptions 

The three primary biomass energy conversion 
technologies are combustion and gasification, alco

hol fuels and anaerobic digestion. 
Combustion is simply the burning of biomass 

waste to produce heat which may then be converted 
to electricity or used directly for space heating. 

Wood wastes are effectively used for cogeneration 
of steam-generated electricity and process heat in 

pulp mills in southeast Alaska. Boise Cascade Cor
poration's plant in Emmett, Idaho has used wood 
waste as a fuel resource in conjunction with plywood 
processing. In drying the plywood, the facility uses a 
fluidized-bed burner that blows input wood chips 
and particles onto a hot bed of sand held aloft by air. 

This process enhances conversion efficiency by in
creasing the total surface area of the burning mate

rial. Other biomass waste may also provide fuel for 
steam-generated electricity. 

Gasification is a process for creating energy rich 
gas from solid biomass. This gas is created by the in
complete combustion of the biomass material. The 
Alaska Village Electric Cooperative (AVEC) Wood 

Gasification Demonstration Project utilizes this pro
cess with the resulting gas diesel engine. 

Relatively dry biomass can be converted to me
thanol (wood alcohol) for use as a stand-alone fuel or 
in combina~ion with other fuels. Ethanol (grain alco
hol) can be produced from dry biomass and from 

sugar crops, grains and other fermentable wastes. As 
with methanol, it can be used alone or in mixtures. 

Anaerobic digestion is a bacterial process in 
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which hydrogen released from the breakdown of 

sugars and other organic materials is combined with 
inorganic compounds such as carbon dioxide from 

methane gas. Animal or human wastes are usually 
consumed in this process, although crop residues 
and wood could be used with less efficiency. Bacte
ria consume biomass and release what has been 

termed "biogas", a mixture of about 40 percent car

bon dioxide and 60 percent methane. This biogas 

has an energy content of about 500 Btu/ft3 compared 
with the 1032 Btu/fe energy content of current pipe

line gas. 

In 1980 the Office of Technology Assessment 
ranked the following methods as having the highest 
potential for use during the next 20 years: 

• Wood for gasification, alcohol production and 

direct combustion; 
• Grain and sugar crops for alcohol production; 

• Grass and legume herbage for combustion or 
alcohol production; 

e Animal manure for biogas production. 

Current Status 
Wood is currently used within the timber industry 

for production of both heat and electricity. In the Pa

cific Northwest (including western Montana), 424 
megawatts electricity (MWe) generation is presently 

used by industry, and an additional871 MWe identi
fied for potential use. Applications within the forest 

products industry account for approximately 80 per
cent of the current energy cogeneration potential in 
the Northwest. With Alaska's wood resources, a 

similar potential is available. 
Grasses and crop residues are not yet being sys

tematically converted but, as with wood, they offer 

great potential for methanol production. Additional
ly, these crops may be used to produce an interme

diate-stage gas via gasifiers. Such gasifiers would be 
applicable in many commercial and industrial set

tings. 
Municipal solid wastes offer some promise for 

methane production. Although anaerobic digestion 
has been applied in many solid waste facilities, and 

technical feasibility has been demonstrated with 
animal wastes, commercial application has not been 



developed. Direct combustion, however, has been 
unsuccessful in some non-Alaskan cities. Anchor
age has examined the feasibility of converting elec

trical generation boilers to bu~ municipal solid 
waste. 

Costs of Biomass Resources 
The following table shows current costs for vari

ous biomass resources: 

Costs of Various Biomass Resources 

RESOURCE 

Btu 

WOOD (@ $30.00/dry ton) 
Direct combustion or gasification 
with combusion 

Methanol delivered to the service station 

CORN (@ $2.50/bu.) 
Ethanol delivered to the service station 

GRASS & CROP RESIDUES 
(® $45.00/ery ton) 
Meth·aAol delivered to the service station 

MANURE 
Bi0111as from 100,000 turkeys 

f.rem. 500 swine 

1980 
DOLLARS/MILLION Btu 

$2.25·$7.00 

$13.40-22.00 

$12.50-17.60 

$16.50-25.00 

$2.00-4.00 
$12.00·24.00 

For comli>arison, the follow.inl!l figures from the Delta project have been included: (Battelle Pacific Northwest 
Laboratories, 1979): In 1979, Battelle Pacific Northwest Laboratories provieed the following figures: 

RESOl:IRCE 

WOOD 
Small scale direct combustion 

Direct combustion for existing power plants 

MethaAel 

Fermentation fer Ethanol Pro!;hJcth;m 

Fermentation for Ethanol Production 
Biomass fuel costs are highly variable. Alaska 

does not have great numbers of confined animals, so 

anaerobic production of biogas from animal wastes 
does not appear to be a viable large scale option. 

Wood from the state's forests is the greatest bio
mass resource. Both wood and municipal solid 

wastes could be developed as mix fuels. Future coal 
facilities should be designed to allow the addition of 

multi-fuel use. Tacoma, Washington is now consid
ering such a facility. The facility should be designed 
to operate on wastes, municipal solid wastes, and 
coal. The coal will be considered the back-up fuel 
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1980 
DOLLARS/MILLION Btu 

$1.47-2.27 

$ .50-1.00 

$9.50 approx. 

$19.27"26.78 

supplying the energy needed to keep the facility op
erating at required levels. 

Major Environmental Impacts 
from Biomass Energy 

Biomass energy production will have both posi
tive and negative effects upon the environment -

positive in the sense of utilizing waste products such 
as those from Alaska's seafood industry and nega

tive in that hydrocarbon fuel and land use may in
crease just to produce biomass energy sources. 

Without careful planning, some of the following 
could result: 
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Wood 
• Possible decrease in ground cover with conse

quent soil erosion. 
• Increased commercial use of forests with con

sequent changes in land use patterns. 

Grains 
• Increased total fuel use if primary fuels are not 

replaced by biomass fuels 

• Increased land use for energy production 
• Use of new crops not suited to the Alaskan en

vironment 

The amount of energy required to plant, cultivate 

and harvest these crops is approximately the amount 
derived from the ethanol. This net energy balance 

should be calculated before proceeding with such a 
project. 

Health and Safety Concerns 
Except for municipal and industrial waste, bio

mass resources tend to be dispersed so transportation 

becomes a iimiting factor in the size of biomass facii

ities. Its use, then is more applicable to rural com
munities where total energy demand would be less 
and biomass availability would be greater. Biomass 
energy systems would affect local economies by in
creasing jobs since biomass is a more labor intensive 

economy. Greater manpower is needed for crop 
harvest and collection. 

The food we eat and the wood with which we build 
our homes also comes from our biomass reserves. 
Competition for biomass as fuel could increase the 
prices of food and shelter. Sugar and grain crops will 

be most susceptible to competition between food and 
fuel users. Additionally, biomass fuel users will 
need an advance guarantee of fuel supplies. The 
need for secure fuel stocks will lead to pressures for 

increased harvests and storage facilities. · 
Social and operation characteristics of biomass 

use have been reviewed nationally but not locally. 
Although biomass use in Alaska is promising, the 
lack of a market for biomass in the Lower Forty-Eight 
will limit technological growth. It is likely that tech

nology for biomass use will continue to develop 
more slowly than that for other energy resources. 
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Development Potential 
for Biomass Energy 

Wood harvest products will be particularly signif
icant for Alaska due to technological improvements 
in commercial cogeneration facilities. Increased 
ethanol production is expected from similar techno

logical improvement of distilling processes. Federal 
and state incentives should bring about construction 

of large scale facilities of both types. 
Commercial processing improvements can be ex

pected in small scale gasifiers and in methanol prod
uction from legume herbage, grass and crop re

sidues. Commercial and governmental research will 
determine economic feasibility of these processes by 

investigating a variety of production facilities and 
methods. 

Recommendations 

• An in-depth assessment of the use of beach and 
river driftwood for residential and commercial 
space heating and community power produc
tion should be undertaken. 

• The mid- and long-term potential and problems 
associated with expanded residential and com
munity use of wood resources in Alaska's com
munities should be determined. 

• The utilization of biomass derived fuels in 
Alaska should continue to be encouraged. 
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Solar Energy 

Resource Description 
Solar energy is received in the form of radiation 

from the sun. Sunlight may be used directly, giving 

us suntans and healthy gardens or indirectly, provid
ing wind to propel our sailboats or wood for our 

stoves. Although most energy is traceable to the sun, 
our discussion in this section will be limited to direct 
solar energy technologies. Indirect forms such as 
wind and biomass are treated elsewhere. 

Resource Availability 
Contrary to popular belief, the sun does shine in 

Alaska. In fact, the State receives more hours of sun

light annually than some areas at lower latitudes. 
· The greater number of sunlight hours between the 

vernal and autumnal equinoxes (about March 21 
through September 23) more than balance the long 
nights of winter. Latitudinal, geographical, and cli
mate characteristics, however, have considerable ef

fect upon the amount of sunlight and solar potential 
for any specific area. Table IV -12A indicates insola-

tion (solar radiation) at five Alaska locations of vary

ing climates and latitudes. 

TABLE IV -12A 

Vertical South-Facing Surface 
Average M«fnthly Radiation Data 

BtuDay/Ft2 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December. 

Annette 

7i9 
867 

1126 
1119 
1C!l(i)'l 
901 
986 
9'1'5 
992 
627 
397 
470 

Bariow 

0 
98 

467 
99§ 

1367 
1479 
1204 
618 
331 
79.5 

0 
0 

!ne insolation data in this table were from a Natural Bureau of Stan
dards report computed by1 Kusuda and Ishii. The monthly values vary 
significantly when computed by others using different -computational 
methods, especially for the months sNovember, December and January. 

This points out the need for purchase and installation of solar energy 
measuring equipment for various regions of the state so that actual, 

Notice the greater variations in insolation as one 
travels further north. The lands above the Arctic Cir

cle receive near total sunlight during those summer 
months when the Earth's northern axis is tipped to

ward the sun. Alaska's sun does, however, present a 
unique problem. Maximum solar absorption occurs 

when the sun's rays strike a surface, that of a solar 
collector for instance, at a 90° angle. While the sun's 

path maintains a relatively consistent curve across 

Bethel Faiibanks 

832 864 
12r24 1149 
1882 1808 
1S89 1679 
1176 1323 
102'1 1271 
886 1158 
715 1094 
874 912 
823 723 
518 513 
502 263 

_;~~ 

', 
Matanuska 

753 
1034 

1307 
1126 
1052 
980 
945 
859 
696 
446 
316 

measured data will be available to correlate with the current computed 
values. · 

Solar consultants and designers should be cautioned regarding the de
screpancies in methods when using any one set of values in their design 
considerations. 

the sky of the Lower Forty Eight states, its path in 
northern Alaska tends to circle around the sky. Total 

solar collection in the far north would probably have 
to incorporate some fairly sophisticated and expen
sive tracking devices . 

As shown below, solar data collection - an es
sential for solar energy assessment - has a varied 
history. 
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Historical Background 
and Information 

According to the study, Solar Energy Resource 
Potential in Alaska, by Richard D. Seifert and John 

P. Zarling: 

The solar radiation data acquisition sites in 

Alaska have varied histories. The Annette Is

lancl station was established in July 1949, at ap

proximately the same time data acquisition be

gan atFairbanks and at the Palmer Agricultural 

Exjl)eriment Station in the Matanuska V alrley. 
The station at Barrow was added in April1955, 

and the Bethel station began recording data in 
October, 1958 (USWS, personal communica

tion). These three stations have since terminat

ed data acquisition, mostly because of outdatecl 

faulty equipment and lack of financial Sl!lpport. 

The Barrow site ceased acquiring clata in 1974, 

ancl Annette Island and Bethel stations termi

nated recording solar insolation in 1975. Mata~ 

nuska still acquires hourly data using a strip 

chart record€r. Fairbanks is the only si~e SU]i>

pe>rteclby the National Weather Service whid1 

is stiiilll ae(l}uiring data. A new system was re-

celiltily installed in Fairbanks in which solar ra

dfuatie>Fl data is recorded directly onto cassette 

tapes. This new system provides for easier cop
ying and dissemination of the clata and is also 

a more accurate system. 
Presently, and for the last few years, data ac

quisition at Barrow has been supported by. the 

Smithsonian Institution, and the data are avail

able through their operations. 

Detailed information to seasonal changes andtime 

variations of insolation does not presently exist -

either for major regions or specific areas of the State. 

Further, detailed information cannot be expected te 

accurately describe actual local weather. Since wea

ther· is so variable, insolation data are aggregated to 

indicate trends and probabilities rather than show ac
tual weather conditions. 

The initiation of an expanded solar data collection 

program should be done in conjunction with a sim

ilar wind data program. The State, with its many air-
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ports and small communities, has an adequate vari

ety of locations available for data gathering. Such a 
study would be useful for gathering detailed insola

tion data and for enhancing the statistical reliability 

of mrr solar resource data. This last objective be

comes increasingly important as solar energy poten

tial becomes more significant in the peak energy de

manclload of electric or natural gas utilization or the 

community purchase of oil products. 

Solar Technologies 
There are four main types of solar technology in 

varying stages of use or development: passive solar 

design, active solar energy, solar thermal-electric 

ancl photovoltaic. 

Passive Solar Design. This application uses solar 

energy through design and non-mechanical means. 
A passively designed building might incorporate 

features of geography, orientation to the sun and 

energy efficient construction to maximize the solar 

he;!!Jt11!lg or cooling adva..t1tage. The lack of mecha!IJ
cal feames refers only to the solar portion. The . . 

bwiloling itself could have any number of mechanical 

d~vtces. 

Acti'Ve Solar Energy. Active solar energy systems 

use collection, storage, and distribution devices 

whieh include mechanical components - flat plate 

colil~etors, valves, fans, pumps, and controls. Ac

tive and passive soiar designs are used primariiy for 

indoortemperature control and domestic water heat

ing. 

Solar Thermal-Electric. One may use solar energy 

to generate electricity in much the same way one 
would use oil, coal or other non-renewable resour

ces. In solar thermal-electric system, the energy 

source is used to heat water, or another fluid, to the 

vaporization point. The pressurized vapor - gas, 
steam, etc. -drives the turbine and generator which 

produces electricity. Since simple flat plate collec

tors cannot produce the necessary 500° - 1000° F 

temperatures, the sun's rays are concentrated by us

ing an array of mirrors which focus their heat at a sin

gle point- the boiler. 
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Photovoltaic. Some semi-conductor materials such 

as silicon are capable of releasing electrons excited 

when struck by sunlight. The current of energized 

electrons from these photovoltaic cells increases 

proportionally with the amount of sunlight. Though 

photovoltaics have been used by the Alaska Rail

road, for Anchorage municipal fire alarm boxes, in 

the Sky lab program and in remote station communi

cations, they are not yet cost competitive for many 

common uses. 

Current applications of solar energy are: 

Passive solar design 

• New single-family residences 

• New multi-family residences 

• Retrofit single- and multi-family residences 

• Commercial buildings 

• Agricultural 

Active solar energy 

• Water and space heating 

-new and retrofit residences 

---€OFFllnercial buildings 

• Process heat 

-inclustrial 

-agricultural 

Solar Thermal-Electric 

• Electricity generation 

• Process heat 

Photovoltaic 

• Electricity generation 

Active solar water and space heating and passive 

solar design and orientation are generally recognized 

as being economically viable technologies. Other 

categories of solar energy- photovoltaics (residen

tial); irrigation, large-scale, solar-electric or photo

voltaic; energy cogeneration; large-scale production 

of process heat for industry; are not yet economically 

competitive. 

Current Costs 
Passive Solar. Passive solar designs are fuel conser

vation oriented and should be considered with fuel 

savings in mind since they incorporate energy effi

cient construction. Passive solar designs have been 

shown to be cost effective in almost all cases. The 

t!gures below represent levelized costs over a 2.0 
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year period for passive designs vs. conventionally 

designed homes in Albuquerque, New Mexico and 

Madison, Wisconsin (Carasso, 1980). Comparable 

figures are not available for Alaska. 

Albuquerque Madison 

Passive Solar $12.21/MMBtu $10.52/MMBut 

Conventional $10.50/MMBtu $11.08/MMBtu 

The conventionally designed homes in Albuquerque 

had electric heat and the Madison homes used natu

ral gas. The figures for passive solar would indicate 

the economic competitiveness of this design. Pass

ive solar designs are especially applicable with new 

homes since construction costs for solar are not ap

preciably higher than are construction costs general

ly. 

Active Solar. A recent Oregon study estimated in

stalled solar water-heating costs of $1,250-$2,500, 

with a range of $16-$33/MMBtu (Solar/Conserva

tion Task Force, 1980). In Madison, studies indicat

ed levelized solar water-heating costs of $12.48/ 

MMBtu for retrofit installations and $12.13/MMBtu 

for new homes. Conventional water-heating systems 

in comparable homes cost $16.21/MMBtu. 

Basing its conclusions on 1978 energy prices, So

lar Energy Resource Potential in Alaska states, "Re

sults indicate that solar energy cannot compete eco

nomically with oil-heated domestic hot water at any 

of the five study locations in Alaska, but that it may 

be economical in comparison with electrically heat

ed hot water if solar collector systems can be pur

chased and installed for $20 or $25 per square foot." 

(Seifert, 1978) 

The previously mentioned Oregon study indicated 

that solar space-heating combined with solar water

heating proved to be significantly more expensive 

than conventional heating. Active space heating in 

Alaska is not presently felt to be economically feasi

ble. 

Solar Thermal-Electric. According to the Electric 

Power Research Institute, solar thermal-electric 

technology is in the engineering development stage. 

A sulat puwc:r Lower fur dearie generation is being 



constructed in southern California. 

Photovoltaic. Photovoltaic cells may be used for 

homes or by utilities in electric generation systems, 
but they have some definite drawbacks. At present, 

capital costs per installed kilowatt are high, and they 
are not productive in the absence of sunlight. They 

may, however, be of value for small commercial or 

remote applications or perhaps for communities 
where traditional fuel prices are extremely high. 

Major Environmental Effects 

Active and Passive Design. It is generally agreed 

that environmental impacts from solar space or wa

ter-heating will be negligible, but the manufacture of 

materials sometimes required for these technologies 

may have some ill effects. Decisions for massive so

lar use might lead to greater land use, or perhaps land 
sprawl to assure adequate sunlight exposure, but 

these effects would only become apparent if a large 

part of the population began using the technologies. 

Solar Thermal-Electric. Major environmental ef

fects might result from: 

• Handling and disposal of system fluids and 
wastes (boiler blowdown) leading to contami

nated water 

. • Heliostat reflections 
• Microclimatic alternations 

• Increased land use (670 acres would be needed 
for a 1022 Btu/year solar thermal:..electric facili

ty) 

Photovoltaic. Negative effects from photovoltaics 

might include: 

• Residential Applications 

- Toxic gas release during operation or mal

function 

- Solid waste disposal 

• Commercial or Community Applications 
-Toxic gas release 

- Solid waste disposal 

- Glare from solar array 

- Local weather changes and thermal parame-
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ter changes over large areas 
- Increased land use (about 230 acres for a 
10 Btu/year facility) 

Major Social and 
Operational Concerns 

As seen in Append_ix F, Alaska will benefit direct

ly from increased sales and use of passive solar de

signs, and will have some benefits from active solar 
water-heating designs. 

Solar Development Potential 
Passive and Active Design. For water and space 

heating, the technology is developed and ready for 

application, subject to case by case economic eva

luation. The consumer can expect to see increasing 

numbers of new solar products on the market. 

Changes in public incentives, lending policies and 

legal stipulations will have more effect than techno

logical improvements per se. 

Solar Therm~I-Electric. The heliostat (concentrat

ing collectors) determines a solar-electric system's 

price. Current estimated costs are $1 OO/M2 for orders 

of 25,000 or more units. The Electric Power Re

search Institute estimates a construction of a 2,000 

MW e capacity on line by the year 2000 if price fea

tures can be met. 

Photovoltaic. Photovoltaics represent a high tech

nology area subject to major breakthroughs and price 

reductions. 

The U.S. Department of Energy (DOE) estimated 

cost reductions from $10.00/peak watt to $.70/peak 

watt (or $10,000/peak kW to $700/peak kW), lead

ing to total systems costs of $1,000 to $1,300 per 

peak kW by 1990 (Electric Power Research Insti

tute, 1980). Photovoltaics, when considered as fuel 

savers, could become economically attractive in 

Alaska before the dates given by the DOE. 
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Recommendations 

• A solar resource assessment program should be 

initiated in conjunction with the wind resource 

inventory which has also been recommended. 

• Using existing data an in-depth technical and 
economic evaluation of passive and active solar 

systems and applications should be completed 

during FY82. It should be refmed annually as 

additional solar resource and technology infor

mation becomes available. 

• An active and passive solar heating demonstra

tion program should be initiated to determine 

actual performance, operating characteristics 

and economics of solar systems in Alaska. 

• An in-depth assessment of the application of 

photovoltaic cell technology in Alaska should 

be carried out. The cost of electrical power in 

the Alaskan Bush today may justify a serious 

State commitnient to solar photovoltaic 

development. 

• The potential for thermal electric production in 

Alaska appears limited. Technological devel

opments in this area should be monitored. 

Wind Energy 
Resource Description 

Wind has been a source of energy for centuries. It 

has drawn water for irrigation, separated chaff from 

grains, moved immense wheels to grind flour, held 

many a child's kite aloft and transported people and 

equipment to distant continents. 

One can, of course, extract energy whenever the 

wind is blowing, but the wind must meet minimum 

requirements of speed and duration for practical 

energy capture. Fortunately, the winds along Alas

ka's 30,000-mile coastline have the strength and fre

quency to provide energy in both the near and long 

term. As Figure IV -7 and the chart below indicate, a . 

variety of Alaskan locations possess the minimum 

12 mph average annual wind speed generally consi

dered necessary for practical wind energy capture. 

81 

Annual Average Wind Speed for Several Alaskan Sites 

At height = 10m (33ft) 
Location Annual Miles per Hour 

Cape Thompson 22.6 

Cold Bay 19.0 

Gambell 17.9 

Cape Romanzof 16.0 

Nunivak Island 15.9 

Port Heiden 15.2 

Adak Island 14.4 

Kotzebue 12.9 

Cape Newenham 12.5 

Bethel 12.4 

Barrow 12.0 

Wainright 12.0 

King Salmon 11.1 

Unalakleet 10.7 

Skagway 10.3 

These National Weather Services figures were ob

tained by measuring wind speeds at a height of 1Om 

(33 feet)- the approximate height of a wind genera

tor- above the site's ground level. Unfortunately, 

the data were not collected with thoughts of wind 

energy in mind. The sites were selected because of 

their proximity to airports in some cases, and mere 

convenience and accessibility in others. Conse

quently, these figures only suggest sites of first op

portunity and should not preclude investigation of 

other locations. But these figures do indicate promis

ing wind energy potential for may areas of the State. 

Appendix G, Alaska wind Summary, contains a 

more extensive listing of average wind speeds by 

community. 

Description of Wind Energy 
Technologies 

Though mechanical applications are also possi

ble, wind will most likely be used to generate elec

tricity. In most wind energy conversion systems 

(WECS), the wind rotates the propeller-like blades, 

converting the air's kinetic energy of motion to rota

tional energy. The blades rotate a shaft which is con

nected to a generator or perhaps a mechanical device 

such as a water pump. Wind-driven generators pro

duce direct current (DC) electricity which is some-



times used to drive DC motors or provided lighting. 

More often, the direct current will need to be con

verted to phased alternating current (AC) before it is 

usuable by utilities or AC motors and appliances. 

DC-AC convertors or synchronous inverters are 

used for this task. 

Unfortunately, the wind does not always blow as 

the user would have it. Some days it's too fast, other 

days too slow and sometimes it doesn't blow at all. 

Storage devices (tanks for water pumps, or batteries 

for electrical systems) must be incorporated if the us

er wishes to realize consistent benefit. 

Wind system output ratings usually represent peak 

output under optimum conditions. Overall output 

potential.must be estimated from the system's per

formaRce characteristics under con<ilitions similar to 

those at the proposed site. 

Also, one must remember that available win.a 

power output varies as the cube of the wind velocity. 

In other words, if the wind speed doubles, the poten

tial output is eight times the initial value. If the wind 

speed triples, the theoretical petential output is 

twenty-seven. times the initial output. These theoreti

cal values aEe n.ever actllla11y n~aill,zed because of 

losses t0· :lfui~tien, system inefficieney and stmcwral 

limitati0n.s. 
· bt s·tand-alone systems, storage devices are prim

arily used to offset times of low wind. They are used , 

where the power output exceeds the immediate de

mands of the user. The excess energy can be stored 

for later use. The abiiity to increase the reiiabie ca

pacity of the system bythe additionofstorage devi

ces could offset the initial purchase price. 

Wind system designs should also provide protec

tion against excessive wind velocities which could 

damage the unit. The blades, for example, turn out 

of the wind when wind speeds are above a specific 

maximum. 

Current Status of Wind Energy 
Technology 

Small wind energy conversion systems are cur

rently operating throughout the United States and are 

included in resource development plans of other na

tions. The potential user's questions will pertain to 

resource availability, economic feasibility and relia-
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bility in the Alaskan environment. The technology 

already exists for the very small machines. System.s 

of greater than 1 OkW rated peak output are in various 

stages of development. Recently, a 115 MW wind 

generator, owned by Bonneville Power Administra

tion, began producing electricity in the state of Wa

shington. This particular system was designed to de

termine the potential for wind energy in the North

west Power Grid, rather than produce economically 

justifiable electricity. 

Costs 
Current estimated costs of wind systems are as 

follows: 

Small.SGale Medium SGale La~ge Sl!ale 
Initial Costs (1-25kWe) (25•500We) (@ver lMWe) 

Costs·by peak 
outputrating $3,000-5,000/kW $1,000-3,000/kW $456-922/kW 

Costs per kilowatt 
hourproduced $.245/kWh $.049/kWh $.033-.044/kWh 

Costs per 
millionBtu $24.50* $4.90* $3.30-4.40* 

*Assuming a heat rate of 10,000 Btu/kWh and equivalent operating and 
maintenance costs, these figures can be compared to diesel fuel costs. 

Cest.s for a representative Alaskan utility system 

atre· giv:en bel0w (Robert W. Retherford Associates, 

198@~: 

1.5kW windplant with induction generator 
1.5kW control (Enertech 1500) $ 3,900 

·Tower, including 60', 3"-pole, pole top 
adapter guy wires and anchors ( 4) _ 
Control anemometer wire (400 feet) 

Freight, 4,000 lbs. @ $19/100 lbs. 

Installation, 100 manhours @ $50/hr. 

TOTAL 

900 

65 

760 

5,000 

$10,625 

Environmental deficits from wind energy are min
imal. Mechanical stress associated with the blades 

and rotational system present some potential for ac

cidents. Electricity-generating systems pose the usu
al problems of electromagnetic interference; and as-

sociated machinery could produce unacceptable 

noise levels. Wind energy systems are not consi

dered aesthetically appealing, but to some, this is a 

problem for design architects. Early solar appara-
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tuses for home and offices were not attractive either 

until architects began incorporating them into their 

designs. 

Mechanical failures of either wind system blad~s 

or their supporting structures could cause human in

jUry. Mechanical failure is, of course, possible 

wherever machinery of any kind is in operation, but 

conscientious design for maximum safety signifi

cantly reduces this risk. 

The wind system should be built with two consid

erations in mind: 1) The generators of current elec

tricity producing systems cannot be housed indoors, 

hence the apparatus must be accessible for inspec

tions anCil repair under all weather conditions. 2) The 

blades will be subjected the most to weather damage. 

The system should be designed to facilitate local re

pair to the blades, shaft or generator. 

Potential Wind Energy 
Developments 

Major wind energy conversion system advances 

W-ill occur in the design and development of storage 

systems. With these advances, users will have the 

ability to sustain supply during times of low output 

from the wma system. We anticipate that interme

diate systems (25-150kWe) will receive develop

mental emphasis. 

Wind system components are "turnkey" items; 

consequently, major costs will continue to be in

curred from transportation of components, altera

tions to the site and construction of the site's tower. 

Prior to c0nstruction, a site-specific study should be 

conducted, the costs of which should be included. 

Thus far, only small stand-alone systems (on the 

order the lkWe) have provided detailed information 

on operating exeriences. Some intermediate systems 

have been constructed and the federal government 

has developed large prototypes, but little operating 

information is presently available for either. 

Alaskan Activities 
In May of 1981, u'le Arctic Environmental Infor

mation Data Center expects to complete its Wind 

Energy Resource Atlas which will help potential us

ers to determine their wind resource. The Division of 

Energy and Power Development has published a 
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guide to the use of wind power in Alaska entitled In

troduction to Small Wind Energy Systems in Alaska. 

Addressing the resource, technology, and problems 

which may be encountered, the Alaska Department 

of Transportation and Public Facilities is currently 

preparing the Alaska Wind Power User's Manual for 

designers and users. 

Rockwell International, Inc. , under contract to the 

U.S. Department of Energy, placed a 2.2-kilowatt 

SWECS at Kotzebue in August 1979, and intercon
nected with the City of Kotzebue Electric Utility. 

The project will provide data for future feasibility 
projects as well as electricity for the city. Similar 

study projects are occurring at Nelson Lagoon, Ne

whalen, Unalakeet, Chevak, Sheldon Point, and 

Skagway. Other wind activities in the state include a 

recently designed wind-powered freezer, and the use 

of wind-generated electricity on remote farms and 

homesteads. 

Recommendations 
o A statewide site specific long-term wind moni

toring program should be developed as a means of 

determining the wind resource development poten

tial. This should be coordinated with ongoing recon

naissance studies and community energy assess

ments. 

• An Alaska based field test program for interme

diate (25kW-150kW) wind energy conversion sys
tems should be initiated. 

o A general examination should be made of u'ie 

potential and economic and technical feasibility of 

installing and operating large (150kW-3mW) and 

medium (25kW -150kW) systems in Alaskan com

munities. 

• A joint wind systems testing program with Can

ada should be explored because of the many eco

nomic, social and environmental conditions the two 

areas have in common. 

• Operating data and development information 

gathered from existing systems should be collected 

and made available to potential users. 
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Classes of Wind Power Density at 10m and 50 m(a) 

10m (33ft) 50 m (164ft) 

Wind Wind Power Wind Power 
Power Density, Speed,(b) Density, Speed,(b) 

~ w~ttsfm2 mfs (mph) wattsfm2 m/s(mph) 

---0 0 0 0--
1 ---100-4.4 ( 9.8}--200--5.6 (12.5) 
2---150--5.1 (11.5)--300--6.4 (14.3) 
3---200--5.6 (12.5)--4Q0-7.0 (15.7) 
4---250-6.0 (13.4)--500--7.5 (16.8) 
S---300-6.4 (14.3)--600--8.0 (17.9) 
6---400--7.0 (15.7}---800--8.8 (19.7) 
7--1000-9.4 (21.1)--2000-11.9 (26.6} 

(.tlvenic.al cxtupol.ttion or wind speed based on 1he 1/7 f'lower law. 

(b)Mcan wind speed is bucd on RayleiRh speed distribution of equiva· 
lent mean wind power density. Wind speed is f01 standud sea-level 
conditions. To m.tinuin the sJmc power dC"nsity, sprcd incre.ucs 
Sl;/5000 It (3%/1000 m) of eloution. 
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SEASONAL MAXIMUM WIND POWEFliN ALASKA 
(Source: Wind Energy Resource Atlas) 
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Geothermal 

Resource Description 
The recent eruption of Mt. St. Helens provides an 

excellent example of the potential of geothermal 
energy. Literally translated, the word "geothermal" 
means earth heat. This heat within the earth finds its 
way to the surface as radiant energy or in such forms 
as hot springs, geysers, fumaroles and volcanoes. 

Useable geothermal energy can be categorized under 
three basic headings: petrochemical, geopressure, 
and hydrothermal. 

Petrochemical energy comes from magma -
molten igneous materials - which are close to the 
earth's sm!"ace. Volcanic activity and faulting are in
dicators of this magmatic process. Near surface earth 
heat can also be found concentrated in the crystal

lized hot dry rock which forms from cooling magma. 
The primary heat source for all magmatic activities is 
radiogenic decay. Insulated from the earth's surface, 
these atomic processes heat the earth's core to over 
6000 degrees C. 

Geopressured energy is found in geologic zones 

where mud, silt mnl organic materials have been bur
ied quickly and trapped at great depths within perme
able sands located' below an impermeable insulating 
layer of rock. 

The trapped water actually fills the space between 
individual particles so they do not touch. This 
''floating'' of the earth above the geopressure zone 
give risetoconsiderablepressure. The water, heated· 

by radiogenic decay, produces methane from the bi
omass in the section. The heat, extreme pressure, 
and methane are all attractive resources, but techni
cally difficult to reach and control. 

Hydrothermal energy comes from water heated by 
contact with hot materials in the earth's crust. Geys
ers and hot springs represent surface manifestations 
of this form of geothermal energy. Largely because 

of the technical difficulties in using petrochemical or 
geopressure resources, hydrothermal is the most 

widely used geothermal resource. In the natural sys
tem, water is heated as it circulates near magma or 

other heat concentrations in the earth. The water acts 
as a heat transfer agent as it is forced to the surface by 
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its own expansion upon heating. The technologies 
for steam and hot water utilization in electricity gen
eration and space heating are well developed. 

Availability of Geothermal Energy 
Petrothermal sites are categorized as either igne

ous-related or conduction-dominated: Igneous-relat
ed sites are those having direct contact with magma. 
Eighty-five percent of the nation's geothermal sites 

are igneous-related. In Alaska, there are 85 identi
fied active or dormant volcanoes and volcanic fields. 

The thermal energy remaining in these identified 
sites has been estimated at approximately 9.0 X 

1018 Btu. At an electrical conversion efficiency of 
15 percent, this energy would provide 4.5 X 107 

MWyears. 

Conduction-dominated or hot dry rock systems

restricted by definition to the outer 10 Km of the 
earth's crust- refer to energy trapped in dehydrated 

rock, through which heat from magma has been con
ducted: In the United States, hot dry rock systems are 
estimated to contain t.~e equivalent of 3. 34 x 1023 

Btu. The Alaskan resources have not been invento
ried. 

Geopressured energy refers to water trapped at 
great depths under high temperature and extreme 
pressures of 10,000-15,000 psi. This water, contain
ing natural gas, might be brought to the surface 

through manipulation of the high pressures. It is felt 
that geopressured water may be found in conjunction 

with many of the world's oil and natural gas fields. 
Ourknowledge, however, is limited to fields in the 

Gulf Coast region of the United States. No such re-
. sources have been identifield in Alaska to date. · 

Geysers, hot springs and fumaroles are indicators 
of near surface hydrothermal resources. This energy 
comes to use in two forms: vapor-dominated at tem

peratures greater than 150 degrees C and liquid
dominated at temperatures below 150 degrees C. 

Low temperature sites may be utilized in some in- -
stances. Alaska's hydrothermal resources have been 

• estimated to contain sufficient energy to produce 5.4 
x 106 MW years, or 1.085 x lOP Btu annual (U.S. 
Geological Survey, 1978). 

The development of geothermal energy is limited 
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by lack of investment capital, lack of demand and 
lack of knowledge about the resource. Most of our 

geothermal knowledge has been acquired through 

general observation of hot springs or other geother

mal activity rather than through resource confrrma

tion programs. 
The United States Geological Survey has periodi

cally assessed resources in the U.S. , including Alas

ka, but did so using procedures more appropriate for 

petroleum identification. Most Alaskan geothermal 

sites, then, must be considered "potential". Are

cent list of thermal springs in the U.S. includes 113 

Alaskan sites with temperature ranges of 20° to 154 o 

C (68° to 310° F).3 Though some of the sites have 

been tapped for energy, Alaskan site applications 

have been limited to the space-heating or recreation. 

No electricity has been geothermally produced in 

Alaska to date. 
Geothermal energy development will occur when 

the economic, resource, technological and socio-· 

political considerations combine to make it the best 

option. Sites identified as having potential for new or 
expanded development include: 

e Pilgrim Hot Springs 

• Kotzebue 
• West side of Mount Drum (Klawasi) 

• Willow 
• Chena Hot Springs 

• Circle Hot Springs 

• Manley Hot Springs 

• Homer Hot Springs 

• Clear Creek Hot Springs 

• Central Haranof Island 
(Sitka Hot Springs) 

• Tenakee Hot Springs 
• Northern part of Unalaska Island 

• U mnak Island 

• Emmons Caldera 

• Northeastern Atka Island 

• Adak Island 
• Akutan Island 
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Current Status 
Technology to extract energy from hydrothermal 

resources for electrical generation with temperatures 

above 150° Cis well developed and currently in use. 

Dry steam from geyser fields in northern California 

generate three-fourths of the electricity demanded in 

the San Francisco area. Geothermal has also been 

developed in Japan, New Zealand, Italy, Iceland, 

Russia and other parts of the world. Technology for 

electrical production from sites below 150° C are in 

the development stage. Until recently, these less ef

ficient systems have not been competitive. 

The binary fluid cycle used to raise efficiency is a 

method of transferring heat to a fluid which pos

sesses better vaporization characterisitics at a given 

temperature than does water. Vapor or gas from this 

second fluid will then drive turbines which would 

otherwise be driven by steam. Plants in Idaho and 

California are currently testing this technology with 

the hope of extending geothermal potential. 

Hydrotherm3.1 energy at lower temperatures may 

be used, and may be preferred, for non-electrical ap-
plications. Resorts and homes in Alaska have been 

geothermally heated since the days of the Gold 

Rush. Alaskan commercial process heat applications 
have been diverse, including forest product process

ing, fish processing, aquaculture enhancement, agri

cultural processing and mineral processing. 

Costs of Geothermal Energy 

Expenses and charges for the geothermal fluids 

used may constitute a major portion of geothermal 

costs. In some instances, the geothermal fluid cost 
has been tied to costs of competing fuels such as oil, 

in which case the price of the geothermal energy es

calates with the price of oil. In Alaska, however, 

state law treats all geothermal resources below 1 ?O 
degrees C as a water resource. If the cost is figured 

by amortizing well development costs over time, the 

fuel cost is fixed. Expenses for the resource and sys

tem operation and maintenance can be considered 

part of the overall geothermal system costs. 



Estimated. Costs of 
Geothermal Energy Systems 

SPACE HEATING: 

Capital Mall, Boise, Idaho* 

Space heating 
(residential and commercial)** 

ELECTRICAL PRODUCTION: 

1980 DOLLARS 

$1.64-7.97/MMBtu 

$3.00-29.00/MMBtu 

High temperature source (greater than 150 degrees C)*** 

Capital Costs Cost/kWh 

$;;''W.OO/k:W $0.071# 

(70% capacity factor) $0.057## 

*McClain, 1979. 
**Northwest Energy Policy Project, 1977. 

***Hughes, 1980. 
# Cost if geothermal fluid is priced with cost of oil 
##Cost if geothermal fluid is owned by operator of the facility 

In Alaska, the cost of direct use of geothermal 

energy may just be the cost of the delivery system. 

With. a total cost ofjust a few hundred dollars, Chuck 

Dart of Manley Hot Springs uses pipes from a pen

stock to heat his greenhouses and home. However, 
the Navy estimates the cost to provided 25 MW elec

trical 10 MW space heating capacity to Adak to be 

$65 million in 1978 dollars. The largest single cost 

would be for production drilling. 

Major Environmental Concerns 
Steams or vapor-dominated systems present sev

eral environmental considerations which include 

high noise levels, excess steam disposal problems 

and hydrogen sulfide emissions, carbon dioxide em

issions, heavy metals and other precipitates which 
are highly site, reservoir and time dependent. Users 

of liquid-dominated systems must contend with fluid 

disposal problems. 

Recommendations 
• The development of the priority sites identified 

in the Alaska Geothermal Implementation Plan 

should continue. 

• The geothermal resources investigations in

cluded in the Division of Geological and Geophysi
cal Surveys Capital Improvements Projects (CIP) 

five year p1an should be supported. 
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• A five year exploratory drilling confirmation 

drilling program to compliment the CIP plan should 
be initiated. 

• The State should discuss with the petroleum in

dustry the development of information from drilling 

data that can be used to evaluate geothermal resource 

potential in areas of the State which have been sub
ject to oil and gas exploration. 
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Tidal Energy 

Tidal Energy Description 
In several of the coastal areas of Alaska, the tidal 

variations are of sufficient size to consider the con

struction and operation of energy facilities that use 
this variation to create a hydraulic head that can be 

used to produce electrical or mechanical power. The 

areas most discussed and considered in Alaska are 

the Turnagain and Knik Arm of the Cook Inlet, 

which have some of the largest tidal ranges in the 

world. It has been estimated that the power potential 
of the Cook Inlet is over 8,000 MWe. In addition, 

the tidal zones near Angoon in Southeast Alaska are 
also of sufficient variation to consider as a potential 

resource. Other areas have received little considera

tion as potential tidal energy sites. 

Conversion Technology and 
Description 

A tidal power system applies the same principal-as 

a hydroelectric facility. The water is routed through 

a turbine to produce electricity. In a tidal power sys

tem, the dam is intended to block the flow of water 

generated by a change in tides. In the case of an in

creasing tide, the water is restricted from flowing in

to the land side until the difference in water height is 
' 

sufficient to power the turbines as it is allowed to 

flow through to the lower side. As the tide recedes, 

the water stored on the inland side of the dam is held 

until the head once again reaches a height sufficient 
to produce power. In this case, the energy system 

can produce power from both directions of the tide. 

In addition, facilities utilizing two dam structures 

have been proposed to avoid the absence of power 

generation when the water levels are the same. The 

ability to use this resource efficiently and economi

cally is dependent upon the height of the tide and the 

geographical conditions of the area. 

Major Environmental Impacts 
From Tidal Energy 

A tidal system will have impacts SIIIDlar to tnose 

of a hydroelectric dam. The location of the dam on 

an open body of water will cause changes in the tidal 
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conditions and sedimentation of a portion of that 

body and will impact the environment of the tidal 
zone. 

State Actions 
An electrical power study conducted for Angoon 

in 1980 found that tidal power was not competitive 

with other energy sources. Small scale tidal develop

ment appears to be expensive and limited in poten

tial. However, the possibility of using the energy of 

tides is very site specific. The State is currently un

dertaking studies of tial power potential in Cook In
let. 

Other Ocean Energies 
Ocean thermal or wave energy may someday be 

used by Alaska's coastal communities. Both tech

nologies are in the development phase and are not 

likely to realize near-term application. It is in the 

best interest of the State to monitor developments in 

these energy options at present. 

Reeommendations 

• No specific recommendations are made at this 

time pending completion of the ongoing Cook 
Inlet Tidal Power Study. 

Hydrogen 

Hydrogen, as fuel, has an advantage in energy 

development in that it can be produced from renewa

ble resources and is flexible in its uses. Renewable 

resources, such as solar, wind or hydro which will 

not be depleted, can be used to produce hydrogen. 

Hydrogen production can also use non-renewable re

sources such as coal, gas and oil, which will eventu
ally be depleted. Hydrogen, like oil, is flexible. It 

can be trucked, shipped, barged or piped to virtually 
any destination and stored indefinitely prior to use. 

Electricity is less flexible in that it is tied to the fixed 

distribution of the electrical system and is not readily 

stored in large quantities. Hydrogen gas could be 

piped to buildings in a manner similar to that of natu

ral gas. Hydrogen in a hydride storage medium could 
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be stored in cars and airplanes for use enroute. 

Presently, there are four principal ways to produce 

hydrogen, two of which require non-renewable feed

stocks such as oil, coal or natural gas, and two which 

involve electrolysis or water-splitting but no non-re

newable feedstocks. If electricity or a high tempera

ture heat source is available from a renewable re

source, such as hydro, it is possible to produce hy

drogen indefinitely. The hydrogen itself can be ob

tained from water. The end product from its combus

tion is water, which is environmentally acceptable in 

most circumstances. 

The shift to a hydrogen fuel economy is thought to 

be a last step in a centuries-old energy transition: 

wood to coal, coal to oil and gas, oil and gas back to 

coal and other solid hydrocarbons, and finally to 

complete dependence on renewable energy sources. 

This is, a world-wide energy transition; Alaska may 

play but a small part in the technological develop

ment. However, Alaska may provide conventional 

hydrocarbons and hydropower used in the evolution 

of the hydrogen fuel economy. 

Of particular interest in Alaska is the possibility of 

hydrogen-based rural communities in whieh wind

power and even seasonal hydropower are the locally 

available renewable energy sources utilized. Opti

mistically and in the long term, each community 

could be energy self-sufficient by using hydrogen for 

heating, cooking, power generation and transporta

tion. 

As part of the tidal power study of Cook Inlet be

ing conducted by Acres American, the generation 

and storage of hydrogen will be addressed. The Al

askan Division of Energy and Power Development 

recently initiated a hydrogen study. The next arinual 

report of the Long-Term Energy Plan will include 

the results and recommendations of this effort. 

Description of Hydrogen Technology 
Hydrogen fuel can power automobiles, heat 

homes, run appliances and produce electricity. Since 

hydrogen usually occurs in chemical combination 

with other elements, it must be derived from these 

sources. 

The following hydrogen production methods have 

been identified: 

• Partial oxidation of relatively unreactive feed

stocks such as residual fuel or coal, followed by 

a shift reaction with steam 

• Steam recombination of ligQ.t hydrocarbons 

such as natural gas or naphtha 

• Electrolysis of water to produce oxygen and hy

drogen. 

Current State Actions 
The current study by Alaska's Division of Energy 

and Power Development will comprise the following 

tasks: review state-of-the-art hydrogen use and re

search; evaluate Alaska's potential as a large hydro

gen fuel producer and exporter; develop a commu

nity development plan; and estimate a demonstration 

project's design and costs. 

Recommendations 

• No specific recommendations will be made at 

this time pending completion of the hydrogen 

studies now underway. 

Fuel Cells 

Technical Description 
A fuel cell resembles a battery in that chemical 

energy is converted into electrical energy. The fuel 

cell functions using an external fuel supply rather 
tb<>n ~nprg" <>tnrPil m" t,.rn.,]hr Tn ah"O-"t"'"' .-.h.,m;,...,l ., -...a """'.a.&-4 J u -.&.-~ .- ... V.I..I..ltA...i..&.J • .1...1..1. Ll'Y .J '-'f-' ""'J.J.'-'J. ll'-'u..l. 

. _process, electrons are separated from fuel molecules 

and then recombined with the resulting molecules 

and oxygen to complete the circuit. The products of 

the simple hydrogen fuel cell are electricity, water 

and heat. 

One advantage of the fuel cell is its ability to con

vert chemical energy to electrical energy in one step 

as compared to the multi-step (chemical to thermal to 

mechanical to electrical) process of thermal conver

sions. The fuel cell produces direct current, howev

er, which must be converted to alternating current 

before use by utility systems or many electrical ap

pliances. 
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The total fuel cell system comprises a fuel proces

sor, the fuel cell itself and a power conditioner. The 



fuel processor converts hydrogen-rich fuel to a gas 

stream which the fuel cell then converts to electrical 
DC output. The power conditioner converts the out

put to alternating current. 
The electrochemical reaction is independent of 

size. Consequently, the efficiency of conversion is 
independent of the system's total size (a one kW fuel 

cell is no less efficient than a one MW fuel cell). In 
fact, the systems will allow modular building of total 

output by linking a series of smaller cells. Also, the 
efficiency of conversion curve is nearly level over 

the ratedload, meaning that the system can be cycled 
in its electrical output without affecting the conver

sion efficiency. If the heat generated by the fuel cell 
can also be utilized, the total fuel conversion effi
ciency can rach 80-90 percent. 

Current Status 
Fuel cells have been operated in the most demand

ing environments. In the National Aeronautics and 

Space Administration space program, they provided 
electriciiy and sometimes drinking water for the Ge
mini, Apollo and Space Shuttle projects. Since relia
bility was paramount in these projects, the systems 

were designed to run directly from hydrogen and ox
ygen and were consequently expensive for the 
energy produced. Since the mid-1960's, fuel cell 
development has emphasized commercial applica

tions. Programs have been initiated by private indus
try, the gas and electric utilities and their research in-
~+;h .. +in.nCI ~~J~nrl th~ P~d13ro:1l nrnr~rnmf3nt tn ri·P-mAn-
~~. ..... u. ..... ...., ...... o, 14.1.·.1.~ ~~..~.-... -.A. ____ ... _.... o-1'-.L&AA. ....... _ ......... .. ___ ......... ....., ...... 

strate the commercial viability of various types and 
sizes of fuel cell. The work has centered on two fuel 
cell sizes - 40 kW and 4.5 MW. 

A one MW pilot facility was constructed and test
ed in 1976-1977 by United Technologies Corpora

tion. The follow-up to this project is the construction 
and operation of a 4. 8 MW facility by Con Edison in -
urban New York City. An additional like facility has 
been ordered by a Tokyo electrical utility. 

A series of 12.5 kW fuel cells were tested in con
junction with gas utilities in Canada, Japan and the 

United States. They were operated in home, apart
ments, offices, stores, restaurants and industrial set

tings. 
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Major Environmental Impacts 
One advantage of the fuel cell is its minimal im

pact on the environment at the point of operation. 

Fuel cells are low in emissions; the potential pollu
tants are from the fuel processors or spillage from 
damaged fuel cells. The systems cause little noise, 
allowing their installation at sites where electrical 

power plants are presently unacceptable. 

Potential Fuel Cell Development 

The present design goals of Federal and commer
cial fuel cell programs are reduction of capital costs 

to $350/kW with a guaranteed stock cell endurance 
of 40,000 hours. A commercial lifetime of 20 years 

is anticipated for the system. 
Technical feasibility has been demonstrated. Cur

rent operations of the 40 kW and 4.5 MW systems 
are intended to demonstrate commercial feasibility. 

Costs of initial production models will be above the 
$350/kW goal, but the goal should be met before in
troduction of 1500 ivfW' units. This feature poses a 

developmental dilemna: The first models will not be 
cost competitive in themselves, but their purchase is 
necessary for the industry to get off the ground. An 

additional problem is created by the current require
ment to use fossil fuels, as the fuel source. 

Current research focuses upon fuel cells with high 
operating efficiencies and expansion of fuel types 

that can be used by the system itself. Fuel input de
pends upon t.he fuel processor, and as processors 

_ capable __ of producing hydrogen-rich_ gas stre_ams 
from various fuels are developed, the flexibility of 

the fuel cell will be enhanced. 
Fuel cells hold great promise for the Alaskan 

Bush, including better conformance to load de

mands, reduction of noise levels, increased fuel effi
ciency, and potential use of local energy resources. 

However, their commercial viability has not yet 
been demonstrated and testing in remote com
munities will be necessary. 

Current State Actions 
The Department of Transportation and Public Fa

cilities (DOT/PF) is sponsoring a fuel cell demon-
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stration. The unit is being used for electrical genera

tion and space heating in a prototype modular school 

building. Als?, DOT/PF is monitoring federal and 

industry programs underway elsewhere to determine 

Alaskan fuel cell applications. P3!1icular emphasis is 

on the U.S. Department of Energy's 40 kW fuel cell 

demonstration program. 

Recommendations 
• Pending results of the DOT /PF fuel cell demon

stration program, no Alaska specific recom

mendations will be made. Federal and private 

fuel cell developments should continue to be 

monitored. 

Heat Pumps 

Resource Description 
Basically, a heat pump is a device that pumps heat 

from a relatively cool area to a reiatively warmer 

area (which is against the natural flow of energy). A 

heat pump absorbs heat from the air outdoors and 

transfers it indoors. 

Even cold air contains heat - cold simply means 

the absence of some of the heat available. For exam

ple, at 0°F' air contains about 90% of the heat availa

ble at 100°F. Heat is totally absent from air only at 

absolute zero (-460°F). 

The heat pump works against the natural energy 
flow by using. a refrigerant fluid phase change to 

move heat from a cooler area to a warmer one. To do 

this, the heat pump uses an outdoor coil containing a 

low pressure liquid refrigerant that is even cooler 

than the air. When a fan blows outdoor air across the 

coil the cooler refrigerant absorbs some heat from 

the air, boils, and turns to a vapor. The vapor is then 

pumped thfough a compressor where it becomes ''su

perheated" due to the pressure . 

Once superheated, the vapor is pumped through 

an indoor coil. Because the vapor temperature is now 

higher than room temperature it condenses and turns 

to a liquid. This change from vapor to liquid releases 

heat which is then used to heat the house. 

The cycle is completed as the condensed liquid is 
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pumped back outside to the coil. Enroute, it passes 

through an expansion valve which- lowers the liq

uid's pressure so that it can boil more easily in the 

outdoor coil. 

Heat pumps can cool as well as heat simply by re

versing the operation. 

Heat Pump Efficiency 
The efficiency of a home heating system is meas

ured by the number of units of heat energy output ob

tained fo_r each unit of energy input. This is termed 

the Coefficient of Performance (COP). 

COP = Energy Delivered 

Electrical Energy Consumed 

Heat pumps are quite efficient where the temperature 

difference between the source and the end use is low . 

Since heat pump performance drops with ambient 

temperature and heating demand increases as am

bient temperature decreases' there is a "balance 

poL'lt'' below w!lich the heat pump capacity is not 

adequate to meet the heating demand. This is usually 

approximately 25°F to 35°F. At this point auxiliary 

heat must be supplied (usually electric resistance). 

To avoid using the more expensive resistive heat the 

balance point is kept as low as possible. Since the 

heat pump is sized to give a low balance point it has 

excess capacity much of the time. There becomes a 

mismatch between capacity and demand much of the 

time. This is especially critical in Alaska when con

sidering the econorriics of a heat pump as an alterna

tive heating source. 

Energy and dollar savings with a heat pump de

pand on such factors as climate, price of local 

energy, ~d capital costs of the installed unit. 

Factors Determining Whether a Heat 
Pump is an Economical Alternative 

• Heat pumps are most economical when used 

year around for both heating and cooling. 

• The efficiency of a heat pump varies signifi

cantly with the outdoor temperature. 

• The initial cost of installing a heat pump system 

can be 15 to 30 percent higher than the cost of 

installing a conventional system. 



Types of Electric Heat Pumps 
Available 
"Air-to-air" which transfer heat from outside air to 

house air. 

"Water-to-air" which exchanges heat with ground 

water, surface water or waste water and interior air. 

"Ground-to-air" which uses heat stored in the 
ground and transfers it to the interior air. 

In warmer climates than Alaska's, a heat pump 

can normally produce about two or more units of 

energy in the form of hea:t for every unit of electrical 

energy required in its operation. However, to be 

more accurate the efficiency of the source where the 

electricity is generated should also be considered and · 

overall efficiency can then be expressed. This over

all efficiency approach should also be used when ref

erring to "100 percent efficient" electric heat (Hil

pert, 1981). (This does not necessarily apply to hy

droelectric based energy.) 

Alaskan Application 
The Alaska Power Administration, in cooperation 

with Alaska Light and Power and Glacier Highway 

Electric Association, has funded a heat pump dem

onstration study in the Juneau art~a. (Alaska Power 

Administration, 1980) Initial reports indicate that 

heat pumps could be economically viable in Juneau 

when using the hydroelectric energy sources availa

ble in that region as compared to electric resistance 

heat and oil. 

By November 1980, eight heat pumps had been 

installed in Juneau as part of the program and were 

being monitored. Average installation costs were re

ported to be $7,000 in existing homes and $5,600 in 

new homes. The average system operating cost for 

all systems was $1. 74, $1.65 and $2.63 per day for 

January, February and March, 1980. (Alaska Power 

Administration, 1980). 

In Fairbanks the Federal Building uses a heat 

pump and provides both heating and cooling of the 

office area. After some fine tuning it appears to be 

operating satisfactorily although no energy savings 

data is available. 

Mike Crawford of Ellerbe Engineering has sug

gested that heat pump application in Alaska is proba-
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bly limited to structures with Illgh internal heat loads 

that require both heating and cooling such as office 

buildings and hospitals, shopping areas, and com

puter rooms. 

Recommendations 
• An assessment of the potential use of heat 

pumps in Alaska should be initiated. Included 

should be a determination of fuel savings and 

cost-benefit analysis of the heat pump versus 

traditional heating sources projected to the year 

2000. 

• Progress of existing heat pump demonstration 

projects in Juneau and Ketchikan should be 

monitored. 
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Waste Heat Recovery from 
Small Diesel Generators 

This section is applicable to the existing diesel 
generators which range in size up to 500 kW single 

units and higher capacity where multiple units are lo
cated. The subsection "Waste Heat in Alaska" re
lates this generic description to application in the 
Alaskan Bush. 

The amount of heat that is recoverable from exist
ing units is dependent upon size, manufacture, age, 
operating mode, outside air temperature and fuel 
used. All of the factors can be readily evaluated for 

each speci:Qc location. For purposes of this report, a 
conservative waste heat availabie factor will be used 
which can be applied to almost all existing diesel 
generating plants. 

At 100 percent of rated load, it will be assumed 
that 30 percent of the heat content of the input fuel is 
exhausted at temperatures in the 600°F to 900°F 

range and another 30 percent is extracted in the cool
ing water at UW°F to 200°F. Data from representa
tive installations shows the actual waste heat to be 3 
to 10 percent greater than these numbers. 

Amount of Waste Heat Available 
A village with 300 kW diesel generator may have 

a $100,000 annual fuel bill. Approximately 30 per
cent of this is available as low temperature (180°F to 

200°F)_ heat frornthe cooling ~ater. (fp to$30,000 
worth of waste is available to be utilized for space 
heating. Another $30,000 worth of energy is availa
ble at 600°F to 900°F from the exhaust. Generally, 
50 to 60 percent of this energy is easy and economi
cal to capture. The remaining energy requires much 
more equipment and engineering analysis to be as
sured of satisfactory utilization. Existing technology 

is available for this use, however it is very site spe
cific. 
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Technical Description of Use Technol
ogies 
Low-Mass Non-Metallic Heat Exchangers for 
Diesel Exhausts. An example of recent develop

ments is a non-metallic heat exchanger material 
which has been used in high temperature turbines 
and other high temperature speciality applications. 
In 1978, the U.S. Department of Energy contracted 

with a number of firms to develop high temperature 
heat exchangers for manufacturing firms which had 

waste heat between 1000°F and 1500°F. One result 
was a non-metallic modular heat exchanger which 
was less costly than existing units for temperatures 

as low as 600°F. Being non-metallic, rust and corro
sion is not a problem. These units are now in com

mercial production and could be applied to exhausts 
on diesels at much less capital cost than metal units. 
Life expectancy for this application is over 10 years 
and probably as much as 20 years. 

All of the surfaces exposed to hot temperatures on 

these units are made of ceramic materials. They are 
so resistant to thermal shock, that a blast of cold air 
may be used to blow dust off of the surfaces. 
Hundreds of these units are in industrial service. 
Man.y installations have exhaust temperatures over 
1000°F. This technology is well-proven and can be 
adapted to diesel exhaust without further develop
ment. 

Large-Mass Non-Metallic Heat Exchangers for 
Diesel Exhausts. This is a non-metallic unit which 

---- - - -

was designed for incineration and heat recovery of 
solvent type materials diluted in large amounts of hot 
gases (air). It has a higher capit~ cost. This higher 

cost may be offset by its large thermal mass, simplic
ity of operation, long life and ability to handle both 
the cooling water and exhaust gas waste heat. This 

unit should be able to extract exhaust gas heat down 
to about 200°F. Its large thermal mass would help 
keep a more uniform source of heat during low duty 
cycles of the diesel engine. This unit also would act 

as a very efficient noise suppressor which would al
low the engine to be located much closer to occupied 

buildings. 
Like the low-mass units, all exposed surfaces of 



these units are made of easily fabricated ceramic~ 

materials. Many large-size units have been in indus

trial operation for a number of years. The first units 

were installed prior to 197 4. In these applications, 

they are recovering waste heat from temperatures in 

excess of 1 000°F. The only parameter that needs ad

ditional evaluation is pressure drop through the 

units. Existing data shows a pressure drop that is ac

ceptable for diesel exhausts. 

Heat Pipe Diesel Exhaust Heat Recovery. For lo

cations where the exhaust waste heat can be utilized 

within a few hundred feet, the heat pipe or frost tubes 

may be the most economical. Again, earlier reports 
have assumed a premanufactured unit built to aero

space specifications. In 1978, an economic analysis 

was made comparing "build your own" type heat 

pipes to other methods of utilizing waste heat from 

ovens with 450°F exhaust temperatures. At that 

time, for up to 500 feet, the heat pipe was the most 

economical. This analysis was based on a discussion 

with one of the major suppliers of the Alaska frost 

tubes. 

For specific applications such as the Trans Alaska 

Pipeline, heat pipes are well proven. A number of 

firms make short, coupled (a few feet) heat pipe heat 

exchangers for temperature up to 1000op. Some of 

these have been in industrial use since 1974. 

Further engineering analysis of specific site re

quirements are necessary to verify the usefulness of 

heat pipes for this application. The internal opera

tional charactistics would be the sam~ as existing in

stallations. Therefore, no additional development is 

required. 

Conventional Steam or Hot Water Recovery. 

Where larger amounts of waste heat are available 

and steam can be economically utilized, waste heat 

boilers along with some of the other low tempera

ture, heat recovery devices, may be the. most eco

nomical approach. Recent developments have sig

nificantly reduced the cost and size of heat recovery 

boilers, some of which are designed specificaUy for · 

diesel engines. These improvements and new de

signs have also greatly increased their reliability and 

ease of operation. 

Modem design waste heat boilers have been util-
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ized on large diesel and combustion turbine·s for 

many years. They are very reliable and require no 

more maintenance and operational attention than 

low pressure hot water boilers. Site specific engi

neering analysis is required to determine the eco

nomics of such installations. 

Increased Electrical Generation by Waste Heat 

Recovery. Organic fluid Rankine Cycle (OR C) sys

tems are now available as package systems. They re

quire more maintenance due to the required controls 

than diesel generators. They are reliable enough for 

any applications. These systems would be used 

where existirig waste heat is available or in conjunc

tion with diesel, combustion turbine or steam boil

ers. An ORC unit will add about 10 percent addition

al energy electrical output to each of these prime 

energy converters. 

ORC units are available as skid-mounted com

plete packages. They have been installed in many lo

cations, including some on diesel exhausts. Howev

er, all of these installations have been where skilled 

maintenance personnel are available if required. One 

manufacturer claims to have units in operation at re

mote communication sites. Information from such 

installation would verify ease of operation for diesel 

exhaust heat recovery at remote Alaskan villages. 

Costs 
All six of the above-described technologies are 

site specific. Installation, operating and maintenance 

costs Gan only be determined by a site specific de

sign. After a design was completed for one or two 

sites, it would be easy to estimate within 20 percent 

the cost for most other sites. 

Major Environmental Impact 
Each of the evaluated technologies reduce waste 

heat now being exhausted to the environment. None 

· of them add any particulate or other chemicals to the 

environment under normal operating conditions. 

The heat pipes, waste heat boilers and ORC all are 

closed loop-type where none of the working fluids 

are intended to be released. AU of the fluids are in 

common use. As far as is known, they all readily 

meet or can be easily contained to meet existing en-
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vironmental requirements. 

In all of the above cases, improvements in reduced 
' noise levels would be experienced. 

Major Health and Safety 
Considerations 

None of the described technologies should add 

any safety or health probl~ms which would be as sig
nificant as those associated with the operation of the 
existnagdiesels. 

Major Social or Operational 
Considerations 

Only the waste heat boiler and ORC technologies 

would add significantly to the amount or type of ex

isting operational and maintenance requirements. 

Anyone who can perform the day-to-day operations 

on a diesel can easily be trained to perform the same 
functions on a waste-heat boiler. More analysis is re~ 

quired to determine if ORC units can be operated by 
local personnel. 

Efficient use of waste heat for space heating re

quires proximity to the heat source. Its utilization is 

therefore dependent, in part, on attitudes about the 

location of housing units and other buildings. 

Waste Heat in Alaska 
Because of small size, remote location, limited 

transportation, and lack of viable alternatives, many 

communities in Alaska are dependent on diesel en

gines as i:he prime mover for their electrical genera

tion. For essentially these same reasons, petroleum 

fuel prices in these communities far exceed the na

tional average. Consequently, it has been recognized 

for some time that in Alaska, waste heat capture and 

use offers the, most immediate, practical and, in 

many cases, only response to the escalating cost and 

fo~ecast shortage of petroleum fuel. 
In June 1978, a document, Waste Heat Capture 

Study, was prepared by R. W. Retherford Asso

ciates, for the Division of Energy and Power Devel

opment. The study examined the "state-of-the-art," 

the hardware, the engineering considerations and the 
economics of waste heat. 

For economic reasons, most of the smaller diesel 
electric power plants in the State are unmanned. An 
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operator usually makes only short inspection visits 

on a daily basis. Generally, he is qualified and paid 

to perform only minor maintenance chores. This 

means that waste heat capture equipment must be 

simple enough to conform to the operating mode of 
the existing facility. For these reasons, and because 

exhaust heat exchangers must be cleaned frequently, 
and also because most engine manufacturers recom

mend rather narrow limitations on exhaust tempera

tures and pressures, most applications in Alaska are 

limited to capturing waste heat only from the jacket . 
water system. Indeed, most Alaskan dealers offer a 

diesel generator package with heat exchanger and 

valving factory installed in the cooling system for a 

very modest cost increase over a conventional unit. 
However, few fuel exhaust heat exchangers are in

stalled. 

The temperature of the heat from a diesel engine's 

cooling system and, to a lesser degree, from the ex

haust system, is of relatively low temperature. With

in practical economic considerations, this fact limits 

the heat transfer efficiency as well as uses for the 

heat from a waste heat application. Some process 

preheating is sometimes practical, but mostly the 

heat is used for space heating for human comfort. 

The low temperatures also mean that large amounts 

of transporting medium must be used to effect much 

heat transfer. Since the usual transporting medium is 

water, or a glycol solution, large piping and pump

ing systems must be employed. Therefore, econom

ics usually dictates tti.at the heat load be fairly close 
to the source.-

Because of the noise, power plants were normally 

relegated to the outskirts of the community. This me

ant that the power plant was also remote from most 
potential users of waste heat. Consequently, the eco

nomics of retrofitting existing power plants for waste 

heat capture and use is seldom attractive. In some in

stances, it appears cheaper to move the power plant. 

In most cases where proximity to a heat load makes it 

appear attractive, it is either accomplished, under 

construction or under study. 

In the planning of new facilities, along with the 

stimuli of improved exhaust silencers and the higher 

cost of fuel, consideration is given to concentrating 

industrial or commercial facilities to improve the 



feasiblility of waste heat capture and use. Fire safety, 

usage atild ownership considerations often dictate se

parate buildings. But locating them close together 

when such options exist is done frequently. Waste 

heat from whatever source, is still considered are

source in Alaska and its capture and use is and will 

continue to be promoted. 

:Recommendations 

• Where economically justified, the inclusion of 

the evaluation of waste heat use potential in fa

cility siting criteria. and procedures for State-fi

naneed building projects should be mandated. 

• Inclusion of a waste heat recovery retrofit capa

bility for State,. financed thermal power projects 

(indl!lding village scale diesel generators) 

should be considered. 

• An education pragram for viliage and commu

nity leaders relating to the opportunities and 
• • •• ' o' h A proli>leHls ass0c1ateo w1tn waste . · eat recovery 

for lilew ana existing diesel electric plants 

sh0u:ld be iNsti:mted. 

• R<Uiearcn ana clemonstratiolil of waste heat rec

overy systems, sucn as the Organic RankiNe 

Cycle System (ORCS) should be continued. 

Energy Storage Systems . 

AN energy storage system is a means to store 

energy produced lily a conversion process for use at a 

later date. In a oroad sense, oil is an energy storage 

system, storing the energy from living systems in un

derground reservoirs until tapped by man. Abattery 

is the most common form of energy storage. The 

energy is stored chemically and when used is con

verted into electrical energy. 

IH the development of intermittent energy resour

ces such as those from the sun or the wind, the use of 

energy storage has taken on a greater meaning. Since 

the energy resource may not be available when it is 

needed, or may not be of the right quantity to be use

ful to the community or industry, an energy storage 

system allows one to reduce variations and to use the 
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energy as it is demanded rather than as it is produced. 

In the case of wind energy systems, many of the 

current models utilize batteries to store excess 

energy in times of heavy winds and then pull the 

energy directly from the batteries when the wind is 

insufficient to meet the demands of the user. 

Energy availability fluctuates not only hourly and 

daily, but also on a seasonal basis. The improvement 

of seasonal storage will be especially important in 

Alaska, where both climatic conditions and con

sumption patterns vary widely over the year. TRW is 

currently studying the feasibility of storing waste 

heat in an aquifer below Bethel. 

Other forms of energy storage includes flywheels, 

where tne energy is stored by the. spinning of wheels 

witn a high velocity and the energy can be extracted 

by the use of the wheel to spin and electrical genera

tor or mechanical device. Pumped water is another 

type, where excess electricity from a hydroelectric 

facility is used to pump water to a storage site where 

it is run through turbines when required. Eutectic 

salts are a salt/fluid combination that can store ex

cess thermal energy that can then be used to run ther

mal eRgines or heat home or buildings. 

The.following energy storage systems are in use or 

under consideration today: 

• Pumped hydro storage 

• Production and storage of hydrogen 

• Rocks and other high thermal mass systems 

• Flywheels 

• Electric batteries 
• ·.Compressed air in containers or subsurface 

geologic formations 

• Thermal heating of subsurface water systems 

• Thermal heating of oils or salt mixtures 

Because of the lin;ritations on this frrst energy 

plan, a detailed review of energy storage systems 

was not conducted. This will be an element of the 

next energy plan. As the state moves to deploy wind 

and photovoltaic systems and expand its hydroelect

ric systems, the use of energy storage to guarantee 

the usefulness of the energy and the development 

and operation of energy storage systems that will 

complement energy production become more impor

tant. 
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Recommendations 

• A detailed status report on energy storage sys
tems now available and under development 
should be prepared. Included should be ana
lyses and recommendations pertaining to which 
technologies and applications should be em
phasized in Alaska. Special attention should be 
given to seasonal storage. 

~ 
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Resource/ Purpose/ 
Project Comments 

Peat 

Rural Alaska ~eat Farm The demoflstraUon of the 
harvesting and use of peat 
as a fuel resource tor space 
heating In rural areas 

Resource/ Purpose/ 
Project Comments 

Biomass 

AVEC Wood Gasification Phase I has dE!Yeioped a wood 
Demonstration Project and coal gasifier that can 

be used with diesel 
generators. Phase II will 
conduct testing In 
AnChorage area (Nulato will 
be site of rural testing). 

Delta Agriculture Assessment ldentllied 
Project Biomass potential er~ergy uses of 
Assessment Study biomass from land 

clearance. 

Interior Wood Assessment Contract has been awarded 
Study 

Hoonah Wood-Fueled Feasibility assessment 
Generation Project 

Noatak School Wood- System design underway 
fired Boiler Project 

Feasibility of using Determine potential use 
Gasohol and Alcohol probl~ms by field "testing 
Fuels in Alaska In OOTPF vehicles 

Resource/ PurpoS!!/ 
Project Comments 

Solar Energy 

State Solar Planning Contlnulng.solar~ planning activities 
and State partlcip.iltlng in 
Western Sun. 

Prototype of Passive Design of a modular school 
Solar Alaskan School building that will incorporate 
Design M8nual Develop· solar heating. and the 
mont preparation of a manual for 

use in new design and retrofit 
of school buildings. 

Solar Heated Fire Station The desigp and construction 
Demonstration Project of solar a~i~ted buildings 

that will sery-8 a~ g~~:rages 
for fire flijhtllig eQUIPinent. 

Resource/ Purpt;>se/ 
Project Comments 

Wind 

Rockwell Wind Energy Demonstration of two small 
Program wind energy systems In 

Alaska 

Kotzebue Wind Project Wind system interlied mto 
community college 

Alaska Wind Demonstration Th1s proJect IS proposed to 
Wind Monilormg and support the current wind 
Supplemental Budget energy demonstration pro1ects 

1n the state by providing data 
on results and information on 
~uipment Operat1on 

Homer Wind Protect Move the current w1nd 
machine in Homer to a 
permanent site. 

Line Village: Wind insufficient for use. 
Wind Regime Analysis PhoJovoltaic cell use for 

refrigeration is under 
construction (lime Village 
Region?) 

Nelson Lagoon Wind Feasibility of grid 
Demonstration Project demonstrated. System 

encountered difficulties. 

Wind Anemometer Loan Provides 30 anemometers 
Program on loan to citizens of the 

slate. 

Newhalen Wind Wind generator was con· 
Demonstration Pro1ect structed for use in providing 

use tor community laundry 
(facility is down for repair). 

Shetdons Point Wind Prototype to be tested 
Demonstration Project 12180. If successful. wind 

I arm to be erected spring 
·at w1th a max of 13 systems. 

Wind Power Demonstration Find and mstall ver11ca1 
(Skagway) axis machine, m1er11e 

1nto exisling electrical 
system. 

Unalakleet Wind Install Wmd Machine 
Demonstration Project Summer of 1981 

FIGURE IV-8 

ENERGY PROJECTS UNDERWAY 

Region Responsible capacity or Resource! Purpose/ 
Agency Fuel Type Project Comments 

Geothermal 

Statewide DEPD Peat Alaska Geothermal Determined 15 sites with 
Development Plan-1979 greatest geothermal 

potential. 

Geothermal Commercialization Three sites will be selected 
Region Responsible Capacity or Grant by the contractor for 

Agency Fuel Type commercial ailalysis 

Kotzebue Geothermal Heat resource determined to 

Statewide OEPOIAVEC Gas to power Study be insufficient for direct 

diesel use, may be used as a pre-

generators heater for other district 
healing techniQues. 

Tenakee Springs Geothermal Core drilling to confirm 
Study geothermal resource will 

take place. 

Interior DEPD 87-100 tons per 
Pilgrim Hot Springs 1979 drilling results year proce~sed 

fuel pel!ets Geothermal Study mdicate potential tor direct 

13.2·15.8 MW use. 

electrical 
Dutch Harbor-Unalaska Determine extent of potential. 10-12 

million Geothermal Project geothermal resource on the 

gallons/year island. 

methanOl 

DEPO Unknown 
Resourc~--~-·--- Purpose/ 

Interior Project Comments 

Tidal 
Southeast APA 2.7MW -

Angoon Tidal Power Tidal resource determined not to be 

Northwest APA Space Heating Alternative Study• commpetitive with other resources. 

Statewide DOT/PF 'Transportation Cook Inlet Tidal Study To determine the technical 
and economic feasibility of 
the construction and 
operation of tidal energy 

Region Responsible capacity or facilities in the Cook Inlet. 

Agency Fuel Type Resource/ -----· "Purpose/ 
Project Comments 

Statewide DEPD NIA Waste Heat 
--~ 

Waste Heat Organic Rankine To demonstrate use of low 

Statewide DOT/PF Space Heating Cycle (ORC) Electrical temperature fluids to tn· 
Generator Demonstration crease efficiency of 
Project electrical generation by 

diesel from waste heat, or 
geothermal. A demonstration is 
underway at Manley Hot Springs. 

Interior OOT/PF, Chene Space Heating Waste Heat for Agriculture To develop demonstration 

Goldstream Feasibility Study (proposed) projects to establish the 

VOIUiiteer Are feasibility of economic 

oaPiir1m9nt. waste heat capture systems 
for agricultural uses. 

Reg' ion RespOnsible Gapa,91ty or 
Golden Valley Waste Heat Use of waste heat from the AQ8f1Cy Fuel Type 
Recovery Project Trans-Alaska ·pipeline to 

produce electricity 

Np_.;~~.!!Y DEPDIUSDOE 2:2kW:Ko-
Southcentral tzebue. lBkW: Nushagak Waste Heat The Nushagak Electric 

Homer Recovery Project Cooperative will con· 

Northwest DEPD/Chukch1 2kW. 
struct and operate waste 
heat recovery eQuipment 

Community on dle~el generators 
College (Dillingham). 

SlaJew1de DEPD NIA Aural Waste Heat Design for several 
Demonstration Project waste heat demonstratiOn 

projects is underway. 

Fairbanks District Heat Feasibility study underway 
Study 

Southcentral Alaska Electricity 
Energy Center 

Southwest DEPD Electncity 

Southwest DEPOIUSOOE 18kW 

Statewide DEPD NIA 

Southwest OEPOIUSPHS BkW 

Southwest DEPD 1.8kWieach 

Southeast APAIOEPD/ NIA 
City of 
Skagway 

Northwest APAIDEPOI 2040kW 
Unalakleet 
Valley Electric 
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Region Responsible Capacity or 
Agency Fuel Type 

Statewide OEPOIOITI NIA 
u.s.o.e. 

Statewide DEPO Geothermal 
heat 

Northwest OEPO/APA Geothermal 
Water 

Southeast OEPD Geothermal 
Water 

Northwest OEPD Hot Water 
300kW 

Southwest APAIDEPD Hot water 
Steam 

Region Responsible Capacity or 
Agency Fuel Type 

Southeast APA Unknown 

Southcentral Office of the Unknown 
GovernoriAPAI 
DEPD/DPDP 

Regia~ ·---Responsible CaPaCitY Or ·--
Agency Fuel Type 

Interior DEPO/ 2.5kW, (300kW 
University proposed Pil· 
of Alaska grim Hot 

Springs) 

Northwestf DEPO NIA 
Interior 

Interior DEPD/ to be 
Golden Valley determined 
Electrical 
Cooperative/ 
Alyeska 

Southwest APAINushagak NIA 
Electric 
Cooperative 

Statew1de APA to be 
determined 

Interior APAIFairbanks Space Heatmg 

~ 

I. 
L 
f' 
r--

[ 

[~ 

[ 
r; ,._, 
L-~ 

[ 

[ 

c 
r 
6 

b 
[ 

[ 

L 
( 
L 

[ 



101 

UO]JVdJ.tJSUO :J 
£aJ.au'H 

""' 

= 



] 

il 
: I 
, I 
;__:] 

J 
J 
J 
] 



' 

~ 

Introduction 

Energy conservation, as defined in Energy: The 

Next Twenty Years, means "those energy-saving in
vestments, operating decisions, and changes in the 
goods and services that we buy and use that save mo
ney over the life of energy-consuming products. Mo
ney can be saved by substituting intelligence, pru
dence, maintenance, better equipment, or different 
equipment for purchased energy; the substitution 

should be made up to the point where the cost of not 
using the energy is equal to the cost of the energy 

saved." 
Conservation of energy does not require curtail

ment of activities or degradation of the quality of li
festyle. Although in the past conservation has been 

negatively associated with "belt tightening," the 
evolving view of energy conservation as a "source" 

of energy is more positive. This view can be charac
terized as "leak plugging" and does not require indi
vidual sacrifice or degradation of lifestyle. Although 
energy conservation is often less expensive to imple

ment than conventional and alternative energy sour
ces, it sometimes still requires a significant initial in

vestment in order to bring economic returns. 
Energy conservation, then, means doing better 

with what we have by increasing the efficiency of 
energy and use. Even with Alaska's vast nmewable 
energy development potential, conservation, partic
ularly of petroleum derived products, could prove 
economicaHy effective. 

Alaska's Energy Conservation 
Potential 

The potential to conserve energy in Alaska is 
great. Projected energy demand in the State, includ

ing the Railbelt, in the year 2005 is 522.5 x 1022 

Btus. In Oregon, solar and conservation programs 
have the capability to produce an estimated 31 per

cent reduction in the residential energy use and a 37 
percent reduction in industrial energy use by the 
year 2000. A preliminary analysis by the Alaska 
Power Administration indicates that an estimated 27 

percent reduction in heating fuel consumption could 

be achieved for five of the largest communities in the 
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Southeast through a building thermal efficiency up
grading program and conversion to electric heating 
systems. The increased electrical load requirements 
resulting from that conversion would be met through 

existing and proposed near-term hydro projects in 
the Southeast. 

Energy in Transition, 1985-2010, recently pub

lished by the National Research Council, suggests 
that it may be possible to halve the energy require

ment per passenger or ton-mile in the United States 
over the next 25-35 years. In Alaska, energy conser
vation activities in the transportation sector are al
most non-existent. Yet, transportation represents al
most 40 percent of the total energy consumed. 

Energy end-use consumption figures for Alaska as 
a whole show that transportation, industry, and man

ufacturing account for 69 percent of the total energy 
consumed in the State. Residential use was the next 
largest category, while commercial and marine oper

ations and national defense consumed the remaind
er. Significant differences also exist between the 

Railbelt and Alaska as a whole. In non-Railbelt 
Alaska, nearly one-half of all end-use energy is con

sumed in transportation and less than 10 percent is 
used for industry and manufacturing. 

Railbelt and non-Railbelt Alaska also consume 
different kinds of fuels and exhibit different end-use 
consumption patterns. In Alaska as a whole, petrole

um products represent just over one-half of total con
sumption, followed by natural gas which accounts 
for over a third. In non-Raiibeit Aiaska, petroieum 
products account for 87 percent of the end-use con

sumption and natural gas only 2 percent. The un
availability of natural gas in non-Railbelt Alaska is a 
major reason for these stark differences. In addition, 
much of the electricity consumed in much of Alaska 
is generated from petroleum products, giving more 
evidence that liquid petroleum dominates the energy 
economy of non-Railbelt Alaska. 

Observations drawn from this end-use energy pro

file of Alaska and non-Railbelt Alaska can provide 
direction for the development of energy conserva
tion programs. The first and most important observa
tion is that non-Railbelt Alaska is almost totally de

pendent on liquid petroleum fuels. Transporting the 



fuels into these remote areas adds expense to the al
ready high initial purchase price. A second observa
tion is that relatively large amounts of these fuels are 
used for transportation and relatively small amounts 
are used by industry and manufacturing in non-Rail
belt Alaska. The information on end-use energy con
sumption suggests that in order to obtain significant 

savings, State energy conservation programs in non
Railbelt Alaska should be directed at liquid petrole
um use -primarily in transportation, residential 
and commercial buildings. Since each ofthe remain
ing sectors uses 10 percent or less of total end-use 
energy consumed, conservation programs are not 
likely to result in large relative savings. 

Alaska can look to the Lower Forty-Eight to find 
examples of ways to reduce petroleum consumption 
in transportation, residential and commercial energy 

use. 

Energy Conservation Initiatives 
Generally, energy conservation programs 

tl1rou-ghout the nation have concentrated on energy 
education through public schools, conferences, 
seminars, workshops, demonstration workshops, 
public media and speechmaking activities, aE.d pub
lic meetiflgs and hearings. The expectation has been 
that increased knowledge would lead to voluntary 
conservation. The few mandates initiated have been 
limited to thermal and lighting efficiency standards 
for new construction, energy audits for State owned 
and operated buildings, energy efficient purchasing 
requirements for state agencies, and other prinuu11y 

·federally imposed actions. Legislatures and state ex
ecutives have encouraged the passage of incentives 
such as tax credits, grants, utility sponsored energy 
audits and no-interest loans for weatherization, but 

have been less interested in coupling incentive with 
disincentives. Disincentives might include higher 

automobile registration fees for energy inefficient 
automobiles and trucks, higher parking fees for one
person parking in state-owned garages and in munic
ipal and city parking areas, and higher mortgage 

rates or property taxes for energy inefficient homes 
and commercial buildings. 

As an example of such a coupling, the setting of 

lighting and thermal efficiency standards is a most 
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important energy conservation measure. When com
bined with builder, realtor, banker and consumer ed
ucation, and penalties for non-compliance, the stan
dards are realistically achievable. 

In the regulatory arena, few utility commissions 
had initiated conservation rates and/or programs 

prior to the passage of the Public Utilities Regulatory 
Policy Act of 1978. Even now, as the commissions 
review the applicability of conservation actions for 
their regulated utility companies, traditional rate
making strategies, rewarding consumption rather 
than conservation, are the norm. 

Increased energy efficiency is in large part a result 
of economic pressure. If an i:J?dividual, business, or 

government agency finds it less expensive to save 
energy and complete the same task, energy conser

vation becomes a clear winner. Opportunities for 
energy conservation are many, but significant sav

ings will primarily be made when the impacts are fi
nancial. 

With this in mind, it is useful to briefly examine 
some effective energy conservation programs \vhich 
have been directed at the financial side of consump
tion. Rather than list all possible programs which 
have been initiated throughout the country, a few are 
described and the reader is encouraged to refer to the 

bibliography for additional sources of information. 
As stated, short-term opportunities for significant 

energy savings rest in financially motivated pro
grams. For example, the Oregon Alternative Energy 
Development Commission estimates saving of 50 
percent in space and water heating use in new homes 
bui1t fuetween now and the year 2000 through pass
age ancl implementation of residential efficiency 

standards in Oregon. Such savings estimates have 
been duplicated in many states, although passage of 

such standards has only been accomplished in 13 
states. A recent Wall Street Journal article states that 
in a survey of 5,000 home buyers, almost 80 percent 
of the respondents cited energy efficiency as the 

most important consideration in choosing a new 
home. Customers are also apparently willing to pay 

more for that energy efficiency. More than 93 per
cent of the buyers said they'd be "very willing" or 
"somewhat willing" to pay $500 for extra insulation, 
and 84.5 percent said they'd be very, or somewhat 
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willing, to pay between $1 ,200 and $1 ,500 for storm 
or thermal-pane windows. 

A small number of financial institutions in the na

tion provide lower-interest financing for energy effi

cient homes. This incentive helps the institution to 
attract new customers and is also an incentive for 
new home purchasers to consider energy efficiency. 

The State of Massachusetts early in 1977 estab

lished thermal efficiency standards for new residen

tial and commercial buildings. These standards have 

been a model for developing the national building 

energy performance standards. The State of Idaho 

created a local option thermal efficiency code and fo

cused attention on statewide training for mandatory 

implementation in communities opting for com

pliance. Some states have created gubernatorial 

boards for the development of standards and then of

fered continuing education credits in evening 

courses fer building inspectors and others who 

needed to learn the mechanics ef compliance. 

.Reform of the nation's utility pricing practices has 

been a subject of hot debate for a ilUrnoer of years. 

Until the passage of PU.RP A (Public Utilities Regu

latory Policies Act of 197&), public utility regulatory 

colllN<liissions were. able to literally c0ntrol energy 

cc:;nu;UJmption through the rate design and charges 

developed for their regulated utilities. Few commis
sions realized the economic realities of scarce re

sources and consumption/prices impacts. PURP A 

andgraclual change in curn~nt thinking among regu

latery commissioners and staff have begun to reform 

outdated policies~ States such as Idaho have fol

lowed the lead of states such as New York, Califor

nia, Oregan and Illinois in flattening energy rates, 

utilizing marginal cost pricing, time of use rates, and 

competitive rates for cogenerated or small power 

production. There is no question that the long-held 

interest in keeping prices down for consumers has 

only served to make more harsh the real world when 
it has come time for reform. In the long-term, higher 

costs, in cooperation with conservation-related rate 

design, will serve to reduce energy consumption on a 

per capita basis, although obviously total energy 

costs will surely increase. 
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Incentives and, less frequently, disincentives, 

have been used to· combat energy consumption in 

nearly every state of the nation. Most states have 

enacted tax credits, rebates, loans, grants, subsidies 

and other financial incentives to encourage energy 

conserving practices in homes, businesses and in

dustries. The State of Oregon led the way in the Pa

cific Northwest with state weatherization loans by_ 

regulated utilities for single family dwellings. Other 

states have quickly followed suit. 

In 1980, the State of Alaska developed and legis

latively approved the passage of one of this country's 

more ambitious energy conservation acts. Among 

the provisions of Senate Bi11438 are: 

• Establishment of thermal and lighting efficien

cy standards for both residential and commer

cial buildings, as well as for State owned and 

operated buildings. 

• Establishment of a tax credit available to busi

nesses who purchase ahd install energy con-

serving equipment or materials. 

• Establishment of a statewide energy audit pro
gram, including auditor training and testing, 

provision of subsidized energy audits and infor

mational materials for participants, and grants 

and loans for energy conservation improve

ments in audited homes 
• Provision of matching grants for the federally

funded Appropriate Technology Small Grants 

program. 

• Provision of financial assistance for rural edu

cational facilities for energy conservation plan

ning, and matching grants for federally funded 

energy conservation technical assistance and 

retrofit action by schools, hospitals and units of 

local government. 

• Funding for educational programs, directed at 
interested citizens as well as enrolled students 

in classrooms throughout the state. 

There are numerous other programs provided for 

in this legislation which all add up to a significant 

State commitment to energy efficiency. 

Long-term understanding of energy resource 



development, conservation, and economics will 
come by way of education. Many s~ates have worked 
almost exclusively with education, prefering to in
form, persuade, and otherwise alter the thinking of 
citizens in regard to energy conservation. Every such 
State has been able to point to successes and failures. 
Every such State has examined the opportunities for 
educating children from pre-school to post-graduate 

age; for educating adults in the policy and technical 
aspects of conservation; and for educating law

makers and policy-makers at all levels in the policy 
changes which must be made to pave the way for 
conservation action. 

Innovative programs have been developed from 

coast to coast. They include workshops for county 
and city officials in Massachusetts on energy effi

cient street lighting and other government actions 
for conservation; questionnaires and resulting edu
cation seminars for state legislators in Oregon and 
Idaho; boiler efficiency and maintenance workshops 

for industrial consumers in California; tractor effi
ciency WOikshops for fa..lllers in Ida..~o; libra..] infor

mation packets, puppet shows, magic shows, read~ 
ing programs and community resource materials for 

libraries in Idaho. 

Actual energy saving estimates from these educa
tional efforts are scanty. They are very difficult to 
project and therefore the usefulness of energy educa

tion has been called questionable at best. However, 
if education and information programs are utilized in 

conjunction with strong state policies and legislative 
and regulatory action, the educational programs 
have more impact and can be justified in terms of ac

tual Btus saved. 

Barriers to Energy Conservation 
Barriers to energy conservation exist in the form 

of 

• A lack of incentives for the efficient use of 

energy. 
• High initial capital costs for certain conserva

tion improvements. 
• Limited access to information and technical as

sistance. 
• Lack of consumer and lender confidence in 

energy conservation products. 
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• Bias of educators, engineers and others toward 
conventional energy supplies, and prejudice 
against conservation. 

These barriers to energy conservation are not tech
nical but political and institutional. Therefore, they 

are sometimes difficult to correct. In Alaska, as in 
many other states, problems of weather, distance, 
transportation and incorrect price signals serve to 
make conservation a difficult energy resource to tap. 
Nevertheless, difficulties in implementing conser

vation programs have rested on political and institu

tional inertia and traditional attitudes, lack of local 
resources, bureaucratic disincentives for energy effi

cient purchasing, utility pricing policies, and laws 
prohibiting cogeneration and small power produc

tion sales at equitable rates to utilities and other con
sumers. 

One major barrier to effective energy conserva
tion in Anchorage and its environs is the cost of natu
ral gas. Since electricity and natural gas are relative
ly cheap, the incentive to be more energy efficient is 

not as high as in other regions. In the Bush, diesel 
fuel costs are so high that State policy reflects a de
·sire to keep prices as low as possible. Two examples 
of this are the Power Production Assistance and the 
Bulk Storage Grant Programs. Although not veri

fied, it has been argued that these actions may serve 
as disincentives to energy conservation. Energy con

servation is an energy policy which may not by itself 
keep prices low, but which makes each Btu go 

' farther, cutting total fuel needs and total fuel bills. 
Energy conservation is one of the near and mid-term 

actions which would help the State achieve its long
term goal of energy self-sufficiency. 

A second, and perhaps more significant, problem 

facing energy conservation in Alaska is the lack of 
realistic dollar resources and levels of staffing com

mitted by the State for adequate planning, imple
mentation, monitoring and evaluation of conserva
tion programs. Too much is expected too quickly 
from the small amounts of staff and financial resour

ces to do a job competently. An example is the disap-
··pointing results from the federally-funded State 

Energy Conservation Prograrri. 
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Energy Conservation 
in Alaska 

Energy Conservation Technology 
New and developing technologies for energy effi

ciency are among the fastest growing in the United 

States today. Home insulation materials, heating and 
·air conditioning systems, appliance efficiency im

. provements, new building materials and lighting 

technology, recycling and cogeneration and waste 

heat opportunities,. automobile efficiency improve
ments, industrial process modifications and agricul

tural efficiency improvements are all examples of 

ways that increasing prices have caused the evolu

tion of energy conservation technology. Much of the 

research and development on these technologies, as 

well as their demonstration in "pilot" situations, is 

being conducted by federal agencies in nationally se

lected research programs. Others are bei:t;lg tried by 
private individuals and organizations who are put

ting their ingenuity to work. 

Op])ortunities for using new energy conservation 

tecl:mol@gies in buildings, transportation and energy 

proaucing industries exist in Alaska. 

Energy C@nsumption in the residential and com

mercial sectors with significant energy use in build

ings was 34,877 X 109 Btus or 20.2 percent of the 

total consumed in 1979. Energy use in the transpor

tationsectorwas38.2percentor80,605 x 109 Btus. 

In the industrial and energy-producing sector, it was 

65,052- x T09 Btus or 30.8 percent: The technolOgy 

to improve efficiency and reduce energy costs is 

available today. 

For instance, in the residential sector, energy con

scious building standards have been developed by 

the U.S. Department of Housing and Urban Devel
opment (HUD), and by numerous state and local go

vernments. Requirements for improved insulation, 

greater use of double and triple paned windows, 

caulking and weatherstripping, 2 x 6 stud construc

tion, passive solar site selection, water conserving 

showers and kitchen appliances, and downsized 

heating plants, have all been studied and in many 

communities incorporated into building require-
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ments. 

The State of Oregon has concluded that improved 

building standards, using these and other technolo

gies, could create a 50 pe_!cent savings in space heat

ing energy use and a 50 percent savings in water 

heating use for all new homes in Oregon built be

tween 1980 and the year 2000. The result would save 

enough energy to heat 295,000 Oregon homes in the 

year 2000. These savings estimates have been sim

ilarly reported throughout the United States. Fur

ther, a report issued in 1975 by the A. D. Little Com

pany found that improved use of energy conserva

tion technology in residential buildings would not in
crease housing costs. 

Energy Conservation Strategies 
The manner in which public and private organiza

tions encourage and assist the application of energy 

conservation remains a subject of disagreement 

among many. Classic struggles still exist between 

those who advocate complete removal of all price 

controis as a method of achieving conservation and 

those who advocate keeping a lid on prices while 

providing incentives and supply restrictions to en

courage conservation. The current "anti-govern

ment" tenor throughout the United States today 

creates a challenge among policy makers at all levels 

as to the most equitable and judicious way to encour

age conservation actions. 

Nearly all energy conservation strategies may be 

classed as one of five broad strategies. Each strategy 
is distinctive in its conception and in many of its spe

cific impacts. The strategies are: 

• Price Strategies. These strategies cut energy 

consumption by relying on consumer reaction 

to higher prices, either for petroleum products 

or for all forms of energy. The benefits of price 
strategies are obvious - higher prices nor

mally reduce consumption. Residential con
sumers may not be able to just "stop buying" 

energy when they need to keep warm. Com

mercial and industrial customers may continue 

buying energy at the higher price, but pass on 

th~se C<Jsts to their customers. 



• Supply Restriction/ Allocation Strategies. 
These strategies involve restricting energy 
supply to a fixed level, then using some non

market allocation or rationing scheme to dis

tribute this limited supply among competing 

uses and users. Examples include import quo
tas for foreign oil, with the shortfall allocated 

by gasoline rationing. 

• Regulatory Strategies. These strategies place 

constraints on how energy can be used, outlaw

ing those uses or technologies thought by law

makers to be most wasteful. Examples in Alas

ka include the thermal efficiency standards for 

new buildings included in SB 438, as well as 

the requirements for energy efficient buildings 

as a precondition for State-backed home and 

commercial building loans. Regulatory strate

gies are often seen as negative, although they 

can be viewed as minimal standards of policy 

for the State- a positive action. Regulatory 
strategies involve monitoring and penalties for 

noncompliance, which is difficult in Alaska, 

not only because of travel and communications 

difficulties but also because of the natural res
istance to regulatory constraints. Impacts on 

the econamy, society, and energy use must be 
carefully evaluated when considering ·regula
tory strategies, for they have the potential to be 

inflationary (requiring consumers to buy more 

well-insulated homes), difficult to revoke 

(container deposit laws); and/or inconvenient 

oruncomfortable(limits on automobile size). 
size). 

• Incentive Strategies. These strategies give in

centives, usually monetary, for energy saving 

forms of production or consumption. Alterna

tively, disincentives (taxes) are used to discour

age specific kinds of energy waste. Examples 

of incentives include tax rebates for purchasing 

and installing home insulation, special dis

counts on products that are energy efficient, 

and subsidization of energy conservation im

provements in commercial and residential 

buildings. Examples of disincentives include 

taxes or higher prices on urban parking spaces, 

and higher interest rates on energy inefficient 
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homes. Incentives and disincentives have been 

found to be most effective when coordinated 

with price strategies to impact consumer con
sumption habits. 

• Information Strategies. These strategies at

tempt to change consumer habits of energy use 
either by exhorting them to change their lifes

tyles or by pointing out economic and other ad

vantages of particular energy saving practices 

and furnishing "how to" information. Govern

ment can urge, warn, and admonish consumers 

to save energy. Government and private indus

try can set examples for the public by adopting 

energy saving programs for their own opera

tions. Information programs are relatively in

expensive to administer and easily reversible. 

They provide direct service to recipients and 

enhance the operation of other strategies. Prob

lems often associated with information strate

gies include generalized goals and objectives 
and difficulties in measuring results. 

Each of these strategies have their propo
nents and each can play a role in Alaska's 

energy conservation policy. The conservation 

programs currently in place in Alaska all fit into 

one of these categories, as do the programs rec
ommended in this Long Term Energy Plan. The 

State must apply selective criteria to determine 
which of these strategies is appropriate. 

• Program Selection Criteria. The manner in 
which energy conservation programs are se-
lected by federal, state, local and private organ

izations has been traditionally flawed. Rather 

than applying sound mechanical, economic, 

social, environmental and other principles to 

selection, politicians and decision-makers have 

relied on gut-level instincts, constituent inter

est, and success stories from other places. In 

part, this lack of attention to selection of con

servation programs has resulted in a lack of 

credibility for them and those charged with pro
gram implementation. 

The five mandatory programs of the Federal 
Energy Policy and Conservation Act (EPCA), 

show the lack of attention to the above criteria. 
One of these, a requirement for "Right Tum on 
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Red," was included in the legislation because 

of a Congressman's irritation with waiting at a 

red light in Washington D.C. Another one, a 

requirement for lighting efficiency in all public 

non-residential buildings, was included with 

little thought to the diffi~ulty in legislatively 

mandating the re-lighting of thousands of 

square feet of commercial office space. Had 

some attention been paid to selection criteria, 

review of the success of many of these pro

grams might not now prove so disappointing. 

Prior to 1980 state energy conservation pro

grams in Alaska were initiated primarily be

cause of mandates placed upon the State by the 
federal government. Federal energy conserva

tion funds have been accepted along with the 

"attached strings" of specific programs not nec

essarily in step with Alaska's geography, cli

mate, politics, or administrative structure. Ac

ceptance of those federal funds was a necessity, 

however. Until1980, minimal State funds had 

been made available for conservation pro

grams. 

In 1980, SB 438, which mandated a very ex
tensive group of conservation programs and 

authorized the expenditure of State funds for 

implementation, was enacted. An examination 

of SB 438 's development indicates that a com

bination of good ideas, political interests, con

stituent demands, and replication of laws pass

ed in other states formed the basis for this bill. 

-Many ofits requirements are well-proven con-

servation measures. Others such as the audit, 

grant and loan program may fail to attain their 

objectives immediately because implementa

tion may prove more complex than anticipated. 

Ideal energy conservation programs that re

sult in large, immediate energy savings are ac

ceptable to the public and easy to administer. 

They are technically feasible, cheap, and pro

duce positive environmental, social and eco

nomic impacts. Unfortunately, few, if any, 

programs with all of these attributes are availa

ble. It is therefore necessary to lay out criteria 
to evaluate alternative programs. The follow

ing set of criteria is designed to highlight the es-
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sential issues that should be considered when 

evaluating any proposed energy conservation 

program. It is not an exhaustive list of every

thing that should be considered in every case, 

but rather an abbreviated hierarchy of the es

sential considerations necessary for prudent de

cision-making. 

• Potential Energy Savings. The frrst step in the 

selection of an energy conservation program is 

to determine the potential for energy savings. 

The amount of potential reduced energy use 

and the type of energy fuel saved are essential 

pieces of information necessary to assess the 

desirability of any program within prevailing 

energy consumption patterns. In addition to the 
energy savings at the end-use level, the addi

tional savings resulting from reduced genera

tion and transmission in the case of electricity, 

and reduced extraction, refinery losses, and 
transport in the case of fossil fuels, must be in

cluded. Finally, the time frame over which the 

energy will be saved must be considered. Some 

programs will produce more immediate results 

than others, while in many cases initial capital 

investments will lead to continued savings over 

long periods oftime. 

Numerous organizations, including the U.S. 

Department of Energy, have developed metho

dologies for projecting energy savings of con

servation initiatives. The Division of Energy 

and Power Development should use these me

thodologies or develop its ownfor all of its pro

grams, and should be prepared to assist other 

organizations in utilizing energy savings me

thodologies as they develop their programs. 
It is important to highlight the need for exam

ination of fuel availability as a criterion some

what apart from the costs of energy savings. 

This should include availability regionally as 

well as to Alaska as a whole. The intent here is 

to determine whether or not the resource being 

saved is in critical or abundant supply. 

• Economic Feasibility. In order for an energy 

conservation measure to be economically feasi

ble, the value of the sum of energy saved plus 

the environmental and social costs avoided 



must at least equal or exceed the sum of the con
ventional and social costs of the conservation 
measure. In other words, the total benefits ac
cruing to society at large must equal or exceed 
the total costs accruing to society at large. It is 

important to recognize that the appropriate be
nefits and costs to consider are the totals accru

ing to society at large rather than those accruing • 
to an individual homeowner or entrepreneur 

since many social costs and benefits are notre
flectecl in the price of energy facing the individ
ual decision-maker. The selection of the most 
economically desirable program involves com

paring programs ~m the basis of the benefit per 
dollar of cost to the extent that costs and benef-
its are measurable. Costs and benefits which 
cannot be quantified in terms of dollars must be 

considered on a judgmental basis by the ap
propriate energy policy makers. 

• Program Acceptability. In order to be effec
tively developed, initiated, and implemented, 
conservation programs must be acceptable not 

only to the policymakers who put them in place 
but also to the implementing agencies, con

cerned interest groups, and the affected public. 
Psychological, socio-cultur-al; political, insti

tutioaal, and positive or negative attitudinal 
factors must be identified. The ability of educa

tion and dissemination of information to inform 
all concerned and later preconceived attitudes 
and opinions must be assessed. 

A· major flaw in the Eaergy Policy -and Con

servation Act conservation requirements, as 
well as in many other nationally developed pro

grams, is the inattention to program acceptabil
ity at the state and local level. As a result, states 
have often failed to accomplish program objec
tives established by the federal government and 
have had to receive continuing "dispensations" 
for their efforts, while continuing to receive 

federal monies. 
An example of this situation is the federal re

quirement for energy efficient building codes, 
which were accepted by state legislatures as of 

January 1, 1978. In October 1979, only 13 
states were in compliance with these federal 
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regulations. Although the number of states in 
compliance has risen slightly since that time, 

implementation of the standards and codes, 
with effective local enforcement, remains in
adequate, rendering the standards almost 
meaningless. 

The same problem with local acceptability 
holds true for legislation passed at the state lev

el and expected to be implemented in local 
communities throughout Alaska. Attention to 
political, geographical, social, and economic 
programs is imperative. 

• Technical Feasibility. Determining the techni
cal feasibility of energy conservation measures 
involves the assessment of the likelihood that 

the identified level of desired energy savings is 

achievable and will be realized. Some conser
vatioa measures, particularly those designed to 
reduce heat loss in heated structures, have 
proven records and are reliable if properly in
stalled. Others, such· as changes in industrial 

processes, involve unproven technological 
changes and exhibit more risk of not attaining 
desired savings. Another consideration is the 
time frame over which new technology for sav
ing energy will be developed, perfected, and 
proven commercially feasible. 

• Environmental, Social and Secondary Eco.,. 
nomic Impacts. State energy conservation 
programs will inevitably produce various side 
effects, including environmental, social, and 
secondary economic· impacts. Environmental 
impacts refer to the increase or decrease in en

vironmental residuals expected from the imple
mentation of state energy conservation pro

grams. For the most part extraction, produc
tion, and transport or transmission of energy 
produced adverse environmental impacts and, 

therefore, reduced consumption reduces these 

adverse impacts and produces an environmen
tal benefit. Social impacts in the case of energy 
conservation programs are prima..-ily u~e differ
ential effects which various programs have on 
different socio-economic or income groups. 

Since lower income groups spend a highe~ per
centage of their income on energy than higher 
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income groups, programs which produce 
energy cost savings for lower income (as op
posed to higher income groups) are generally 
deemed more socially desirable. Secondary 
economic impacts are the effects which various 
energy conservation programs have on levels of 
employment and income. Labor intensive in
centive programs will have different secondary 
impacts than capital intensive programs. Pro
grams which rely heavily on local labor will 
have different local impacts than those that rely 
on imported products with high levels of em
bedded labor from other areas. 

• Monitoring and Evaluating Energy Conser
vation Programs. If energy conservation is ev
er to realize its potential and to become an im
portant, effective component of Alaska's 
energy policy, the efforts currently underway 
must be carefully monitored and evaluated for 
both energy savings and societal impact. Addi
tionally, all new programs must include a mon
itoring and evaluation component when they 
are planned. Only by proving that energy con
servation is-an energy resource, that it is eco
nomically, environmentally, socially, and pol
itically a way to produce energy will its benefits 
be realized. 

Many energy conservation programs initiat
ed and proposed in Alaska and elsewhere rely 
on estimates oflikely achievable savings, since 
no historical data on actual measured savings 
are available. As more and more of these pro
grams are implemented, it is crucial that data on 
measured effectiveness under actual conditions 
be carefully collected. Without such a monitor
ing and evaluation scheme, there will always 
exist some doubt as to program effectiveness. 

Throughout the United States, questions ex
ist as to the effectiveness of conservation. Are
cent U.S. Department of Energy Report on the 
effectiveness of state energy conservation pro
grams from 1976 to 1978 indicates that the 
goals of the federally mandated Energy Policy 
and Conservation Act and the Energy Conserva

tion and Production Act are not being met. The 
report points out that evaluation is rarely a part 

111 

of the state's submitted plan and that there is a 
great need for baseline data from which to 
measure effectiveness. Low priority has been 
given by most states to colle~ting data and eva
luating programs, resulting in "seat of the 
pants" analysis, unknown energy savings, and 
questionable rationale for expenditure of funds. 

This kind of criticism has finally moved the 
U.S. government and many state energy de
partments to take a more careful look at moni
toring and evaluation. In 1979, the Department 
of Energy hired Price Waterhouse and Co. to 
develop general guidelines for monitoring and 
evaluation and to work with each state in de
signing an evaluation program specific to that 
state's conservation programs and availability 
of data. Such specialized assistance is impor
tant and useful but has not been completed for 
all 50 states. Alaska will benefit from this as
sistance if provided the financial and personnel 
resources to carry out recommended evaluation 
activities. 

Individually, certain states have begun to 
develop their own evaluation programs. Wa
shington State hired a consultant to essentially 
finish what Price Waterhouse and Co. did not 
- to develop a program-by-program evalua
tion, with "how-to" instructions on conducting 
surveys and analyzing data. The State of 
Maine, with assistance from the Region I DOE 
office, deveioped a computerized system of 
tracking costs for each program and energy da
ta. The State of Idaho hired an economist to 
work with each staff member and contractor 
working on state and local energy conservation 
programs to develop a monitoring and evalua
tion program before funds were allocated to the 
program itself. 

It is important to recognize that the results of 
energy conservation efforts may not be direct, 
but may spring from a variety of impulses. 
Higher energy prices, opposition to additional 
energy generating capacity in a locale, unavail
ability of energy supplies, unexpected supply 
disruptions; changing lifestyles, all may result 
in reduced energy consumption. A particular 



program or effort may not cause efficiency in 

consumption by itself - other outside factors 

surely have a role to play. It is imperative that 

the organizations responsible for financing and 

implementing conservation programs make an 

effort to quantitatively and qualitatively ana

lyze the impact of the program itself, and, addi

tionally, with the outside factors. 

Systematic monitoring and evaluation will 

produce the necessary information to establish 

the actual level of Btu and dollar savings ob

tained from various programs. For example, 

the Division of Energy and Power Develop

ment and Battelle are working together to 

develop a monitoring system for the Residen

tial Energy Conservation Program. The div

ision's interest is to evaluate program participa

tion and effectiveness. As part of the Railbelt 

Alternative Study, Battelle will ootain residen

tial energy end-use data which will also be val

uaole for the Plan. It can help to identify ways 

to increase the efficiency of such programs, es

pecially in tb.e area of determining effective 

ways to reach people and promote various pro

grams. It cu identify programs which are not 

producing.aritictpated energy: savi1'lig-s atild pos

sibly previde information necessary te tum un

successful measures into successful energy

conserving programs. Finally, careful evalua

tion oftb.e benefits in terms of documented sav

ings and the actual cost in terms of fund's and ef

fort e~p~nded on progr<lllls qm lead to _a d~t~r
mination of which programs lead to the most 

energy saved per dollar of program cost. This 

information can then be used to guide addition

al expenditures into the more efficient energy 

conservation program areas and away from 

those less efficient. 

• Federal and State Energy Conservation Pro

grams in Alaska. Many state and local organi- ' 

zations, both public and private, are involved 

with em:rgy conservation programs. Primary 

activities include information dissemination, 

educational programming, energy audits and 

weatherization services for residential build

ings, and minimal research and demonstration 
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projects. The impetus for this activity at the 

state government level is federal legislation, in

cluding such acts as the Energy Policy and Con

servation Act (EPCA), the Energy Conserva

tion and Production Act (ECPA), the National 

Energy Conservation Policies Act (NECPA), 

the Energy Extension Service Act (EESA) and 

the Institutional Buildings Grants Program. Lo

cally, tb.e initiation of conservation programs 

has been based on fmancial assistance from 

state or federal government, consumer demand 

(as in the case of utility programs), and federal 

man<date (as in the case of Rural Electrification 

Administration requirements for REA member 

utilities). Whatever the reason, energy conser

vation efforts are taking hold in Alaska as never 

before. 

The impact of federal mandates on Alaska 

state programs has been both positive and nega

tive. Financial incentives have been provided 

fgr almost all conservation efforts initiated by 

state agencies, but there have been myriad rules 

and regulations, and often conflicting require

ments and impossible to meet deadlines, which 

have been more frustrating than successful. 

M@st important has been the sometimes poor 

applicability of federal requirements to the par

ticular Alaskan geography, climate, and politi

cal and institutional establishment. For exam

ple, a program such as the Weatherization Pro

gram for Low-Income Persons has survived 

funding cuts, delayed payments (which delay 

work during decent weatherization weather) 

and limitations on spending authority for admi

nistrative costs and home repairs. 

Federally-funded programs which have been 

tied to energy savings, although laudable for 

their insistence upon energy savings, have 

brought delays while bureaucrats have 

quibbled over numbers. Cettain federal pro

grams have limited applicability in Alaska. 

One such example is the Residential Conserva

tion Service Program which impacts only two 

of Alaska's largest utilities- Chugach Electric 

Association and Alaska Gas and Service Com

pany. 
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Quantifiable energy savings from federally
mandated conservation programs have been 
minimal in Alaska. The Division of Energy and 
Power Development has been dissatisfied with 
federal mandates and energy consumption as
sumptions made by federal agencies. Savings 

projections made by federal agencies have not 
been adhered to. Both the DEPD and the U.S. 

Department of Energy admit the projections 
and assumptions for energy savings have been 

unrealistic. 
The passage of SB 438 in the 1980 session of 

the Alaska State Legislature has brought both 
promise and frustration. Many existing needed 

energy conservation initiatives were included 
in the bill. Many of these were "known" energy 

savers, and the legislation included extensive 
fmancial assistance to those who would partici

pate in conservation programs, as well as disin
centives to those who did not. 

Table V -1 details the energy conservation 
programs known to be currently in place in 

Alaska. 

TABLEV-1 

Alaska's Energy Conservation Programs and Projects 
Project/ Method of Responsible Area Energy Budget/ 
PrQgrlllll lmEJems:ntatjon Authori!}: Or~anization oflmEact Savings costs 

- Residential Sector-

Alternate Energy Library, work- NA AERC Statewide/Focus None Computed. Alaska 
Resource Center- sh(\!ps, coRfl<Iepses, ACE 
in Anchorage Lib_Faey Ui1\. J,~ Center 

newsletter, solar Workshopatt. 1500 
Newsletter 1 ,000 
Book grants to 3S lib. 

Rural Alaska Information/ ACTION DEPD Statewide None Yet 
Progrlllll Technical Asst. 

Energy Extension Information/ EESAct IDEPE> Statewide/focus NeneKnown 
Technical Asst. on Anchorage 

Cooperative Executive Informatienl CES, U of Alaska Fairbanks, None Known 
Service Progrlllll Education Ancherage, None Known 

Bush Villages 

Utility Sponsored Technical Asst. Rural Homer, Chugach, AppliGable NeneKnown 
Energy Audits and Elei:ltrifieation Matanuska, Communities NoneKnewn 
Thermography Administtatien Golden Valley, 

wi.geH& 
Ketchikan . 
EleGtric Assoc. 

Class.es f0r Urban Education! NA Alaska Center Rural Areas None Measured 
Bush Em~rgy Technical Asst. fer Community Fairbanks 
Applicati0ns Self Reliance 

Energy Design Clinics Education NA Alaska Chapter, Anchorage None Known 
for the Public. Institute of 8 clinics 

Architects. 

Fairbanks North Star Information NA Fairbanks North Fairbanks None Known 
Borough Conservation Star Borough &Borough 5-l 0 calls/week 
Tips 

Appropriate Technology Incentives DOE DEPD Statewide None Known 
Small Grants Program 

Weatherization Pro- Incentives DOE DEPD& Statewide Estimate: 6 trillion 
grlll1l for Low Income Contractors Btus, 1980 
Persons 

Weatherization Grants Incentives SB438 DEPD Statewide None Known 
&Refunds 

-
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Project/ Method of Responsible Area Energy Budget/ r~~ 
Pro~am lm(!lementation Authori!I Or:~anization ofim2act Savings costs 

Weatherization Loans Incentives SB438 Division of Statewide None Known Yet. c Business Loans 

Emergency Fuel Incentives/ CSA RURAL CAP Bush, Villages, Manage-
Assistance Loans and Education DEPD Bethel, ment 
Grants; Fuel Seminars Fairbanks, [ Kotebue 

Housing Rehabilitation Incentives HUD Loca!HUD Juneau 27 homes/1980 
Program for Offices No Computed [ Weatherization Savings. 

Assistance for Incentives NA Anchorage Anchorage Unknown. 
Community Business. Cemrtmnity 

ll>evelopment 

1 CeFpemtion. 

Energy Auditor Legislative SB438 IDJwB Railbelt& None Yet 
Training& Mandate Selected other 
Certification. Communities. 

r~ ~ 

L! 
State Financing of Legislative SB438 Nii>ne Statewide Unknown 
New Residences after Mandate 
12/31180 Tied to r· Building Code. ·\ 

L 
Energy Conservation Legislative SB438 None Statewide Unknown 
Considerations by Mandate 

[ Financial:lnstitutiens 
after 12/31/80. 

Provisiea ofRnergJ Legislative SB438 None Statewide Unknown 
Info Prier to State Mandate i--~ 

I ~ 

Loans for New r 
Construction. L 

Exceptions to Building Legislative SB438 Berough Statewide Unknown r Codes iii the Interest Mandate Planning 
ofEner.gyConservation. 

Autherizatienfor 2nd Legislative SB438 NA Second Class Unknown 
Class Boroughs to Mandate Boroughs L Participate in 
Conservation REHAB 
Program 

Energy Education at Legislative SB438 Senior/ One or more None Projected. D Institutions of Mandate Cemmuinity college campuses 
Higher Learning Colleges (Anchorage Com-

munity College) 

[ 
-Commercial Sector-

Requests for Information Enengy Rxteasien DEPD Statewide Unknown 

b Information Service 

Super-Insulated Information/ DEPD Fairbanks Unknown 
Demonstration Research& 

f· Building Demonstration 

Power Project Incentives SB438 APA Statewide No Funds Yet L 
Loan Fund Provided For Energy 

Conservation Project [ 
Bethel Waste Research/ NA Community of Bethel Unknown 
Heat Project Demonstration Bethel 

Utilities Co. 

[ Business Energy Incentives SB438 Dept. of Statewide Unknown 
Conservation Commerce 
Tax Credit 
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Project/ Methodaf Responsible Area Energy Budget/ 
Progrom Imglementation Authori!}: Or~anization ofhnEact Savings costs 

Small Business Incentives Small Business Statewide/ Unknown. Two $138,000 
Energy Loans Administration Urban Areas Loans for 

$65,000 each 

Energy Conservation Legislative SB438 DEPD Statewide Unknown $84,000 
Building Standards Mandate 

State Financing Tied Legislative SB438 Department of Statewide Unknown 
to Building Standards Mandate Revenue 

_, -Transportation/Land Use Sector-

Carpool, Bus Information! State Energy DEPD& Juneau, Unknown 
Pragrarns. Teehnleal Conservatian State & local Aneharage, 
Emission/Efficiency Assistance Plan(EPCA) Gavemments Fairbanks, 
Tests. Barrow 

Barough Zoning Legislative SB438 DEPD& . Statewide Unknown 
Regulations & Mandate Be roughs 
Energy Efficiency 

-Government Sector-

Seminars, Information, Edueati@)il/ State Energy DlilPD Statewide Estimated 
Staffing f@r:Energy Teehnieal Asst. Canservation 12 Trillian Btus 

~ C@nserV'ing State Plan(EPCA) (vehicles only) 
Pllrihasing 

~ 

Intergovernmental lild'ueation State Energy DEPD& Statewide Unknown 
__. Coordinatian! Conservation Alaska 

Programming Plan(EPCA) Municipal 

Ft. Richardson Information! U.S. Army Ft. Riehardson 25%Saving.s 
Ehe~gy C@nservatien Edueationl Sinee 19'75. 

__c PrQ~ -H:eatReeovery; Tech. Asst. $32.:3,000 
Weathematian;Public bbls./19'79 

-1 Awareness 

Municipality ef Infarmatien! Municipality of Municipality of Anchorage Unknown 
Anch@rage Energy Technical Asst. Anchorage Anchorage 
Program 

Government Agency Legislative SB438 Department of Statewide Unknown $131,000 
Recycling Program Mandate ~hviron...'!lental 

Censervation 

AncharageRecycling Information State Appropriation Ancherage Anchorage Unknown $46,000 
-:cJ Pre gram 

-Public Building Sector-

Institutional Incentives DOE DEPD Statewide Projected, 3rd 
Buildings Qtr1980 

~·"" 12 billion Btus 

School District Incentives SB438 DEPD Rural Areas Unknown $500,000 
Planning Grants 

Energy Audits & Legislative SB438 DOT/PF Statewide Unknown 
Reports to Mandate 
Legislature 

Energy Conservation Legislative SB438 DOT/PF Statewide Unknown 
Standards for New Mandate 
Buildings 

Energy Training for Legislative SB438 DOT!PF Statewide Unknown 
Public Building Mandate 
Maintenance Personnel 
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Project/ 
Pro~ 

Method of 
lxpP.leJI!entatic;m 

Waste Heat , Information 
and Information 
Dissemination 

Regulatory Exemption Regulatory 
for Sale/E-xchange 
ofWasteHeat 

Waste Heat Mis€ellaneous 
Recovery Systems 

Recommendations 

A~t11ori!r 

State Energy 
Conservation 
Plan(EPCA) 

SB438 

N1A 

Responsible 
Qr~@iz!!tion 

-Industrial Sector-

Area 
oflmp_act 

DEPD Statewide 

APUC Statewide 

ML&P, Chugach, Selected 
Naknek, Kotzebue Areas 
Eleetrok Assooiations, 
St'!ll'letea'S]mdl.ake 
Gt:e,~J;Iliuiiusc;:,l:J. of 
Ailaslca, N0Fih 
Sl'@pe'Beoough, and 
North·Pele. 

-Petro-chemiCal Sector-

NO PROGRAMS 

-Fishing/ Agriculture Seeton -

NO PROGRAMS 

Energy 
Savin~s 

None. 

Unknown 

Unknown 

Budget/ 
costs 

Energy conservation is still in its infancy in Alas
ka. As a policy issue, it has captured the interest of 
the Legislature, numerous government organiza
tions and small and large communities faced with 
steadily rising gasoline and diesel prices. The State, 
in recognition of conservation as a critical part of its 
energy policy, has taken some major steps forward, 
which few other state governments have done. Ne
vertheless, the following recommendations recog
nize the work already begun in Alaska while sug
gesting possible improvemt:mts in direction: 

be addressed separately in order to account for 
the special needs and problems of rural vil
lages. 

• An adequate monitoring and evaluation system 
for existing and new conservation programs 
should be established immediately. A status re
port and cost/benefit analysis of these efforts 
should be included in the 1982 Long-Term 

Energy Plan. 

• Specific goals and objectives for the State's 
energy conservation policies and .programs 
should be defined and included in next year's 
plan. These should be developed by consider-

• The development and implementation of 
energy conservation programs in Alaska must 
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ing energy conservation as another energy 
supply option. 

• Alaska should carefully evaluate further partic
ipation in Federal conservation programs. The 
state has mru;ty unique conditions not found 
elsewhere and its programs need to be .suited to 
them. In addition, federal conservation funding 
will decline significantly in FY82. 

• State sponsored energy conservation programs 
should be focused only on measures which 
show proven energy conservation opportunities 
and result in a positive benefit to cost ratio. 

• A strong program of specific public informa
tion, education and technical assistance net

work should be established. Included should be 
the utilization of the State's telecommunica

tions capabilities. 

• Monitoring of the heat pump demonstration 
program now underway in Juneau and Ketchi
kan should be continued and evaluated. 

• A demonstration of water heat pumps should be 
initiated. · 
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Introduction 
Given the nature of the Alaskan energy system, 

the primary emergency problems that can be ad
dressed with a statewide planning program are in the 
petroleum sector. There are two broad categories of 
problems inherent to oil: an international problem 
and an unusual distribution problem within Alaska. 
Although the State government has more control 
over the internal distribution problem, there are also 

measures that can be implemented in the event of an 
international oil disruption that will help to moderate 

the problem. 
More than any other factor, the risk of oil shor

tages stems from the inescapable fact that the 

U.S. is heavily dependent on imported oil, much of 

which is purchased in the turbulent Middle East. 
There are a variety of events that could evolve into an 

oil disruption in Alaska, along with the rest of the 
country: political instability or revolution in the oil 

exporting nations, sabotage of critical foreign or do
mestic oil installations, natural disasters, limited 
warfare between the producing countries and their 
neighboring nations, a blockade of shipping, and a 
politically-based witholding of oil. Given all of these 
potential problems, it is essential that state and local 
officials become aware of the risk of future disrup
tions along with their, probable severity. 

Closer to home, Alaska's unique geography and 
population distribution may give rise to isolated spot 
oil shortages within the State. Specifically, many 
Alaskan Bush communities could experience an oil · 
shortage due to transportation or financial problems. 
These problems may not stem directly from an inter
national oil supply problem, but they could have a 
tremendous disruptive effect on the community and 
are an important component of Alaska energy plan
ning. 

The International Problem 

Although Alaska did not experience any signifi
cant problems during the 1973 or 1979 oil disrup
tions, this would not be the case if there is a major oil 
shortage in the future. As a result, Alaskan officials 
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should be aware of the possible reasons behind an in
ternational oil problem. Over the next several dec
ades, U.S. oil import vulnerability is unlikely to 
diminish. In the past, both the 1973 Arab oil embar
go and the 1979 Iranian Revolution caught govern
ment officials unprepared. Although the conditions 
surrounding each of these disruptions were different, 
both of them point to the likelihood of future oil 

problems. 
Before the Arab oil embargo of 1973, internation

al oil markets had enjoyed steady undisturbed 
growth for nearly three decades. A major reason for 

this was the ability of U.S. oil producers to expand 
production whenever necessary, such as the period 

during the Suez Crisis. By 1973, however, the U.S. 
no longer had any excess production capacity and 
had itself become dependent on Arab oil sources. 

Oil shipments from the Arab OPEC nations were 

cut nearly 25 percent in October, 1973. Additional
ly, a series of price increases began. By the time the 

Arab oil embargo was lifted in April1974, there had 
been a quadrupling of prices- from $3.01 a barrel 
in the summer of 1973 to $11.65 a barrel early in 

1974. 
The key issue during this disruption was not the 

size of the supply cutbacks, but the expectations on 

the part of the oil importing Western nations over the 
future availability of crude oiL The Arab oil embar

go not only proved to be the prophetic incident of the 
seventies, but it marked the beginning of a transition 

away from conventional hydrocarbons !awards al
ternative energy supplies. 

Five years after the Arab oil embargo, world oil 
markets were jolted by another tumultuous event: the 
fall of the Shah of Iran. Late in 1978, many govern
ment officials doubted that the Ayatollah Khomei
ni's rise to power would seriously influence world 

oil markets. Yet, by April, 1979 there was no indica
tionthat Iran-once the cartel's second leading ex
porting nation - would ever again be sending five 
million barrels a day or more to Western markets. 

By May 1979, spot market prices of Middle East 
oil had increased from $23 to $34 per barrel. Official 
contract prices, which had been only $12 to $13, had 



increased to $23.50. By June of 1980, the official 

price had increased to $30 per barrel and more. 

Thus, in just over a year, oil prices had increased 120 
percent, with the resulting economic impact being 

on a par with the price increase of 1973/74. 
In early 1981, crude oil prices are edging to $40 

per barrel, Iran and Iraq are at war, and many offi

cials have cautioned that another oil shortage could 

be immiNent. The present circumstances are in fact 
not that =semgus. El'l:lt an oil shortage - pe>ssi:bly 

much more severe than already experienced-could 
·occur ag-ain. And the odds are that it will, as long as 

the U.S. imports a significant f>Ortion of its oil. 
Bnl>adly speaking, the potential causes of oil dis

ruptions can be grouped into five categories: 

• Production cutbacks for economic purposes. 
The stated f>urpose of OPEC is t0 cartelirze the oil 
market. To date, however, the cartel has not coordi

nated a procl~ction cutback for the sgle purpose of 

raising prices. H this happeNed and the cutback was 
pooriy managed by OPEC, shortages coulcl occur. 

•· Embatrgoes and pPoduction cuts for political 
puPp0Ses. The most serious threat in this category is 

another Arab oil embargo. With the exception of 

Saudi Arabia, no oil exporter is sufficiently large to 

make ~ s~gnificant impact on the market unless there 
are other difficulties at the same time. Individual 

tiureats by Libya 0r Nigeria, for example, are not se

rious unless they are coordinated with other coun
tries. 

• Civil wars and other internal disturbances. 
The Iranian Revolution is, of course, the classic ex

ample of this type of disruption. It should be noted 

that the Iranian Revolution was an exception, not the 

rule. Governments have changed hands many times 

in the OPEC countries, primarily through coup d'e

tats, and there has rarely been a shutdown of crude 

oil exports. The Iranian Revolution was distinctly 

different because it was a broad-based social revolu

tion. 
The primary threat of an oil disruption from inter-
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nal disturbances concerns the dominance of Saudi 

Arabia as an oil exporter. Saudi Arabia is the only oil 

exporting country large enough to create a serious 

disruption if its oil exports are shut down. The tem

porary loss of Nigerian or Indonesian oil, ~or exam

ple, would not be likely to cause widespread shor

tages unless it was combined with other events. 

One additional observation is that many Shiite 

Moslems characterize the events in Iran as an Islamic 

Revelution - far more fundamental to Moslem so

ciety than a national revolution. In this view, similar 

Islamic uprisings and reorganizations could occur in 

amo/ Moslem country. If this view is correct, the risk 

of major shifts in all ofthe Persian Gulf states is fair

ly high and the consequences extremely grave. 

• Sabotage by terrorists. Nearly 40 percent of 

the Western nations' oil supply passes through the 

Straits of Hormuz. The supply infrastructure in the 

Persian Gulf- pipelines, shipping terminals, and 
storage tanks - are concentrated at key locations. 

This, of course, makes the infrastructure higl-Jy 
vulnerable to terrorist attack. The threat of terrorist 

ae:;tiivity is seriol:ls, however, only if the attacks are 

broa~l-based and prolonged. It would require a very 

su:bstamtial set of terrorist attacks to reduce produc

tioN capacity by even 4 to 5 million barrels per day. 

In the event of such an isolated terrorist attack, 

part of the production loss could be made up from ex

cess capacity elsewhere. The rest could be made up 

from inventory drawdown. Unlike a revolution, in 

wlrich the fufuie course of events is highly uncertain, 

repair and replacement of damaged infrastructure 

can be more precisely managed. Even though the 
loss of crude oil might be as large as that of past ex

perience, the psychology would be different. On the 
other hand, if there were successful repeated attacks, 

then the problem could become serious. 

• Limited war. Without question, the threat of a 

Persian Gulf war that involves key nations is the 

most serious threat to Western oil supplies. Such a 

war would likely result in all of the combinations of 

problems cited above- destruction of the pipelines, 
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storage tanks, loading terminals and tankers, possi
ble coups or internal revolutions, and increasing hos

tility directed at one or more of the consuming na
_tions. There is also great danger from a more limited 
war, such as the Iran-Iraq conflict. Not only is crude 
oil production disrupted in those countries, but also 
the general level of uncertainty is increased. 

After reviewing all of the problems that might 

arise, it is all too painfully clear that any number of 
things could go wrong. In retrospect, it can be consi
dered lucky that the world has experienced only two 
oil shortages since the early seventies. 

What does this mattter to Alaska with all of its oil? 
First, the shortages experienced in the U.S. so far 
are, in relative terms, minor. Although it may not be 
likely, it is possible to imagine events that would re

sult in a truly catastrophic loss of imported oil. For 
example, the outbreak of a war that involved all of 

the Persian Gulf states could result in a loss to the 
Western industrialized world of at lest 40 percent of 
its oil supplies. Given theU. S. commitment to an in
ternational oil sharing agreement, this would result 
in total loss of oil imports. Everyone in the United 
States would have to nearly halve petroleum usage. 

Alaska has a lot of crude oil, but it is still largely de
pendent on refineries located elsewhere. Ahnost 40 

percent 0f the petroleum ]!)FOducts used within the 
state are imported from California or Washington 

state. 
Second, even if Alaska were to expand its own re

finery capacity, federal regulations are UI'Jikely to 

allow Alaskans to enjoy an oil surplus while industry 

in the Lower Forty-Eight is being brought to its 
knees. One way or the other, if the U.S.loses its oil 
imports, Alaskans will suffer like all Americans. 

The Alaskan Distribution 
Problem 

Regardless of the occurrence of international oil 
problems, the geography and population dispersion 

of Alaska presents special challenges for many out
lying communities. These problems are primarily 
economic, but they are related to the transportation 
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characteristics of~e Bush and the timing of the shor
tage. 

Economic problems arise from oil pricing or from 
untimely cash flow problems. Oil is typically priced 
higher in Bush communities than in the more popu

lous regions of the state, due primarily to higher 
transportation costs. 

A related economic problem in Bush communities 
is the uncertain income that many communities 
have. Due to the reliance on seasonal industries 
(such as fishing), the primary income to a communi

ty may not coincide with the time that payments must 
be made for fuel supplies. Related to this cash flow 

problem is the fact that many communities only 
order petroleum supplies once a year. Or, due to 
weather conditions, they can only receive their supp
lies once a year. As a result, the State provides fi

nancing in order to ensure that Bush villages receive 
their needed fuel supplies on time. Although this 
helps to prevent spot shortages, it would be of min

imal assistance should a long-term supply disruption 
occur. 

Preparing a Successful 
Contingency Plan 

As was shown in Chapter III of this report,petrole
um is the dominant fuel used in Alaska. Unfortunate-
ly, it is the energy source most susceptible to futttre 
problems. Problems can arise from the international 
arena or they can be related to specific Alaskan dis
tribution circumstances. Consequently, there is a 
great deal of importance in preparing a broad-rang
ing, successful contingency plan for petroleum 

emergencies. Further, there are several criteria that 
must be considered if a contingency plan is to be suc
cessful. 

The first key to creating a successful plan is to en

sure that the Alaskan plan conforms to the responsi
bilities delegated to states by the federal govern

ment. Although Alaska is a major oil producing 
state, the federal government is committed to man

aging a major shortage such that no particular region 
of the country is better off than another. Thus, the 



virtue of being an oil producer does not necessarily 

ensure that the State will fare well through an emer

gency. Alaska's plan must meet federal expectations 

and standards. 

A second component for a successful contingency 

plan is to ensure that the public has a good under

standing of the plan. This will only occur if the pub

lic is involved in formulating the plan. A large part of 

any contingency plan is the determination of meas

ures that will alter people's behavior. This can be ac

complished easily if the public understands what the 

plan is to accomplish and why. 

A third, and major, component of a successful 

plan is credibility. In the past both federal and state 

energy emergency plans have lacked-credibility be

cause government officials had been forced to deal 

with issues with which they were not familiar. The 

repeated announcement of policy shifts coupled with 

misleading and contradictory information helped to 

limit the effectiveness of the response. A key part of 

preparing a good contingency plan is to ensure that 

the State has its own experts familiar with the prob

lems. 

A fourth component is to e11sure that the plan is 

clear about the State's goals and objectives during an 

em.erge11cy. The plan sh.oald e:levelop criteria for es

tablishing priority uses of fuel. For example, should 

all energy-using activities take the same cut? Should 

the availability of heatmg oil have priority over die

sel for trUcking? 

A fifth point concerns hoarding. Any good con

tingency plan J:IlUSt deal with this phenomenon. This 

is essential pecause some emergency measures can 

have contradictory results. For example, closing ser

vice stations on weekends will cut driving, but it will 

also limit access to fuel and create panic buying. The 

contingency plan must make a distinction between 

measures that are aimed at managing a shortfall ancl 

those that are aimed at constraining demand ana are, 

as a result, helping to prevent fuel shortages. 

Finally, a successful contingency plan must be a 
flexible plan. Changes can occur rapidly in the inter

national arena. Similarly, economic or physical cir

cumstances of isolated Bush communities can also 

change. The contingency plan should be broad-rang
ing enough to account for these changes. In addition, 

124 

procedures should be designed to allow a regular up

dating of the plan. In this context, a successful con

tingency plan is similar to a business plan, which is 

open to dynamic changes, rather than a land-use 

plan, which is often viewed as a static type of plan. 

Federal Allocation Policy 
and Alaska's Royalty Oil 

The gasoline shortages experie11ced by California 

and the East Coast were caused, in part, by the in

flexibility of the federal allocation controls on gaso

line and crude oil. This pnigram has just been elimi

nated by President Reagan (it was originally due to 

be phased out in September). Despite the problems 

with allocation, these controls are likely to be imple

mented again in the event of emergency, beca1:1se 

they do give state and f@<ilera1 g0v€mnrien.ts some 

control over the cli'StrfbUJticin (;)f petroleum proaaets. 

The theory Gf allC>cation is quite simple. Everyone 

is entitled to a set percentage of the petroleum prod-

11CtS.Pl:JFChaseol1ast year. $:Q J;fthe shC>Ftiffatll is 10 per

cent, everyome is gnauamteed '9Q) pat~eent Of Sl!lpply. 

Thiis J9'ro;g¥amr:t can'~e ma~etow0rk0nthe pr@cl!uetlion 

and wholesale distribU>tien level. But at the Fetaillev

el it becomes unmanageable because almost no one 

keeps such detailed recorols. 

-At the moment; the federal govemm.ent has a 

standby allocation program uncler consideration. 

The form of this standby program should b~ of con

siderable concern to Alaskans. In th.e event of an 

energy emergency, it will determine the trae:ling rela

tionships between oil producers, refiners, wholesal

ers and retailers. That, in tum, will affect all Alas

kans. It could also affect the contractual terms con

cerning the sale of the State's royalty oil. 

Alaska is the only state to actually own a major 

share of crude oil being produced within its borders. 

Consequently, royalty oil could be used by the Gov

ernor to moderate or eliminate an oil shortage, which 

is a supply option no other state has. In order to use 

th.e oil during a shortage, any contractual sale should 
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have a clause which mandates that the oil must be re

fined and sold in Alaska unless it is offset with prod

uct from elsewhere. Exceptions to this clause could 

be graDted during normal market conditions. 

If such a plan is to be successful, however, it will 
have to be made a part of the federal standby alloca

tion regulations. Otherwise, purchasers of Alaskan 

royalty oil face the prospect of being in violation of 

either state or federal requirements. 

The Size of the Disruption 
and the Type of Plan 

Earlier in this chapter it was pointed out that a total 

loss of Persian Gwf oil (or Saudi Arabian oil) could 

res1:11t in. a truly catastrophic loss of oil imports. Ta

ble VI -1 (from An Energy Emergency Contingency 

Plan for Alaska Phase One: The Management Plan) 

illustrates the probable size of an oil shortage given a 

v:a..-iety of potential problems. Figure VI-1 illustrates 

hew they can be grouped into two basic categories of 

disruption. 

peFGen.t, is s:imil:ar to tfle clisruptions that the world 

eooperien:~e6 inl5973 a®;d HlJ759. The SeGoNdcategory, 

a s81!ionws. S<!(i)rlfa$e, .co~~t!l entahl a b~ss of oil imports 

:from t2•t(;)1(ii were~t. 
Of G@llWSe., Bearly ooy combination is possible. 

But, :lier tilire purposes of contingeBcy plai:llling, this 

analysis indicates two things. First, two types of 

plaJJ.~ li~~·lo be complet~q: one for a mo<lerate shor

tage and ORe f0r a seri0us shortage. Second, it is pos

sib>le to predict the expected size of the shortfall in 

U.S. imports on the basis of the event occuring in the 

OPEC countries. Thus, once officials know a shor

tage is coming they will also know its approximate 

size. 

If the impending shortage is expected to be moder

ate, under 8 percent, a simple contingency plan is 

likely to resolve the problem. Experience in the past 

decade has shown that voluntary conservation and 

programs like odd-even rationing, when combined 

with higher prices, can prevent serious disruptions. 

And, any serious problems tend to resolve them

selves in a few weeks or months. 
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On the other hand, a serious shortage is not likely 

to be resolved by simplistic programs. And the price 

increases necessary to reduce demand in the short

term may have unacceptable economic and social 

side effects. As a result, the contingency plan. for 

dealing with a serious shortage will have to be very 

carefully prepared and implemented as soon officials 

are certain about the disruption. 

It takes 60 to 90 days to ship oil from the Persian 

Gulf to U.S. ports. Consequently, there has been a 

two to three month period in which warnings were 

sounded, but the shortages had not yet arrived. In 

such circumstances it is possible toidentify three dis

tinct st.ages of disruptions; the preparatory period, 

actual fuel shortages, and the aftermath. 

The contingency plan prepared for a moderate 

shortage should have three pases which parallel the 

states of the disruption. In the first phase there 

should be preparation and appeals to public for vo

luBtary conservation. The second phase.should be 

the implementation of the programs intef1iied to deal 

with actual fuel shortages. Fi.naTiy, there should be a 

third phase, in which the plan switches back to vo

luntary conservation and public information pro

gttam.s. 

In. a moderate shortage the ''trigger point'' to im

plement the first phase of the plan should be about 30 

days aiD'ter the fi:Fstreduction in OPEC oil production. 

The· tFi~ger pC>int for the second phase should be the 

occl!MlFei:lce of actual fuel shortages - particularly 

gasC>liime. Tlile trigger p0mt for the third phase ts 

judgmental, but shouldfollow indicators such as re.:;. 

duced gasoline lines. 

Planning for a more serious shortage is much more 

difficult. So far, the only experience has been with 

moderate shortages. If there is a major loss of Per

sian Gulf oil it could precipitate serious hoarding in a 

few days. Crude oil in tankers may not be landed or 

not refined because the industry knows that a major 

shortfall is coming. Concurrently, the public may 

panic. 
Thus, trigger points for the various phases are 

much harder to identify. The implementation of 

measures may be required immediately, or it may 

not. The process will have to be judgmental. 



TABLEVI-1 

Estimating the Size of an Oil Shortage 

Gross Impact on Impact on 
Reduction* the lEA the U.S. 

I. Embargoes-or. Prduction Cuts 
Arab Oil Embargo over Conflict with Israel 
-1 Opercent cut 2.0 3.4% 3.4% 
-20 percent cut 4.0 7.4% 7.4% 
Iranian Sanctions against West 2.0 
Nigerian Protest of Apartheid 2.0 
L.,ibyia Cuts U.S. Exports .8 
OPEC Price firming Cutback 
-Low 2.0 4.0% 4.0% 
-Mo<!lerate 3.0 6.0% 6.0% 
-High 4.0 8.0% 7.6% 

II. Civil War and Political Disturbances 
New Regime in Iran 1.0 
Coup in Iraq 2.2 1.0% 1.0% 
Civil War in Indonesia 1.6 
Civil \"'ar in f'Jigeria 2.2 
CoupinSaudi Arabia 
- Cutbaek to 2.0 mmb/d 7.5 9,0% 8:2% 
-Total dev-astation Saudi Fields 9.5 13.0% 11.8% 

' Sali.lcdiRevolution 9.5 13.0% 11.8% 

Ill. Sabotage or Terrorist Activity 
SabGta!i:Je Saudi Shipping. Facility 9.5 13,0% 11.8% 
Partial Sabotage of Platforms 2.5 

IV. Limited War 
Persian Gli.llf Blockade 19.0 38.0% 26.5% 
Hostiie Occli.lpation Saudi Arabia 9.0 i3.0% ii.8% 
Hostile Occupation of Gulf States 14.0 28.0% 20.6% 
T0tallran/lraq War 5.0 5.0% 5.0% 
Gulf War, Loss of Shipping 18.0 36.0%. 25.3% 

*Table IV-1 assumes the worst situations and is based on May, 1980 production rates and capacity. The estimate ofthe shortfall to the U.S. 
assumes that lEA sharing agreement Is Implemented, and all available capacity Is utilized. Total seasonally adjusted lEA consumption was 
assumed at 35.0 mmb/d, with imports at 21.0 mmb/d. Total seasonally adjusted U.S. consumption was assumed at 17.0 mmb/d, with imports 
at 6.0 mmb/d. This table is speculative and meant only to illustrate the types of possible oil shortages. 

Source: An Energy Emergency Contingency Plan for Alaska Phase One: The Management Pian. 

126 

r 
[ 

[ 

r 
[ 

r 
c 
L 
i--c> 
I -! 
I 
L 

f 
•L 

[ 

[J 

c 
8 
J' 
L 

r 
l.' 

[ 
f 
I 
' L 

L 



FREQW,ENCY OF 
OCCl:J!RRENCE 

8 

7 

6 

5 

4 

3 

2 
I 

1 

I 

'f0 
4 

I 2 

FIGURE Vl•1 

ANALYZING THE RISK OF AN 011L SHORTAGE 

"MINOR" 
SHORTAGES 

4 

4 

"FO 
8, 

6 8 111 112 

··: 

'1:2 
"Fe;) . 

1i6: 

1;4 

r· · 1 'l 
,· 

' 

1!6 

"MAJOR" 
SHORTAGES 

'1;~ 

1!8 

r· , 'i 

10 .. 
2-2~1: 
,.,,..,,.,.' n 

2il!l 

("'"'": ·, 

22 

r' ""'" 

22 
TO 

26 

24 

c r 1 r 

26 

P~R'CENTOF 
Sfii0:FiTFALL 

l Ill 'f. 
I '' 

]'' r, 

1:"'
N 
~ 



The Governor's Emergency 
Authorities 

Gov~rnor Hammond's direct authority for dealing 

with an energy emergency is based on the Alaska 

Dis·ast~r Act of 1977. This is a general act which 

considers all disasters, such as flr~, earthquakes, 

floods, and. shortages of food, water, clothing and 

fuel. 

Under the Alaska Disaster Act, the Governor may 

issue any executive orders, proclamations or regula

tions req!Ui.Fedto protect the public health, safety and 

welfare. In order to take such action, a disaster must 

occur and the Governor must declare a condition of 

disaster emergency. 

If the legislature is not in sessioR following the 

decd<wahl.'on of a disaster emergency, a sp~cial ses

sion will be callecl. The legislative convention may 

be· cancelled by the unanimous agreement of presid

ililiglegj.slative officers. If the session goes ahead, the 

gubemat@rial aetions must be ratified within 15 

days. The J!>roclamation expires in 30 days, if notre

ne;w:eed: by the legislature. In aclditi(i)n, the legislature 

maw tenmmate the.proclamation by a concl:l:ITent res

o1l!tti@n. 

Dm;in:g the effective emergency period, the Gov

eHJ.or may suspend state regulations, use the state go

ve111l1Bent's available resources, transfer personnel, 

alter fUnction, commandeer private property subject 

to just compensation:, and allocate fael. 

'Fhe majer difficulty with th~ present authority for 

dealing with eaergy emergencies is that, according 

te th~ Attorney General of Alaska, the Alaska Disas

ter Act may only be applicable in extreme circum

stanc~s and for short periods of time. The National 

Conference of State Legislatures has pointed out that 

such authorities may not be suitable for energy shor

tages, which require advance planning and informa

tien to minimize impacts, have the potential to be 

prolonged, ancl may require special managerial skills 

aRd techniques. 

A federal act, the Emergency Energy Conserva

tion Act of 1978 (EECA), provides basic energy 
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emergency authorities for states. In the opinion of 

the Attorney General of Alaska, the Governor could 

implement energency measures under this act pro

vided that the following conditions are fulfilled: 

• The President declares an energy emergency. 

• Specific State authority is not available in the 

circumstances of the emergency. 

• The measures adopted by the Governor do not 

violate any Alaskc;m laws or the authority of 

State personnel to implement them. 

• The measures to be implemented have been 

agreed to with federal officials in an emergency 

energy plan to be submitted by the State of 

Alaska. 

The last point is the subject of a plan development 

now under way by the Division of Eaergy and Power 

Development. The U.S. Department of Energy has 

recently approved grants to Alaska and other states 

to begin developing emergency energy plans. There 

are expected to be two phases to the planning pro

cess. In Phase I, Alaska will prepare a management 

plan detailing how the actual Emergency Eaergy 

Plan will be developed in Phase H. The Phase I plan 

will eontain a preliminary description of emergency 

measures that might be implemented. The next sec

tion contains DEPD' s list of measures which are be

ing researched for the State's emergency plan. These 
will be presented in public hearings as part of the re

view of the Lo:ng-Tenn Energy Plan. The actual 

emergency plan will- take into account public com

ments and be completed by 1 January 1982. 

It is worth pointing out that some state energy 

emergencies may be local in nature and thus not 

covered by EECA. Furthermore, some of these 

emergencies do not meet the criteria of the Alaska 

Disaster Act. 

Options Available to Manage 
an Oil Disruption 

Following is an abbreviated list of those items that 

[ 

[ 

c 
f'· 
L 
f_ 

c 
[ 
c: 
I ·I 
1--' 
I 
'--~ 

[ 

[ 

n 
[! 

8 
[ 

[ 

[ 

r • L 

L 



-, 

-c 

l 
- ~ 

7 

S" 

-, 

-· 

could be implemented by the State of Alaska in the 
event of a petroleum emergency. These actions as
sume that there has been a statewide oil disruption. 

In addition, there are varying degrees of severity 
within the measures. Public comment is solicited re

garding these and other emergency responses which 
could be implemented in Alaska. 

Measures to Constrain Demand 
• Reduce highway speed limits to 50 mph or less. 

• Prohibit travel by private autos on different 
days. This could be implemented by a sticker 

plan, which limits the use of each registered 
vehicle one or more days per week. 

• Prohibit driving on Sundays, weekends, or at 
other times. 

• Provide additional transit service by operating 
a larger portion of available vehicles and rede
ploying vehicles to carry more passengers per 

vehicle mile. 
• Increase commercial passenger transport air

cnu""t load factors by rescheduling flights. 

• Mandate a tune-up of vehicles every six 
months. 

• Prohibit space heating in commercial buildings 
above 65 degrees. This could also apply to resi
dential buildings. 

• Mandate efficiency tests on all oil-burning in
dustrial boilers and larger commercial heating 
plants. Poor efficiency conditions must be cor

rected. 
• Restrict hours for commercial and industrial 

operations. 

• Reduce the work/school week to four days. 
• Prohibit or limit the use of private planes for 

nonessential uses. 
• Institute public information programs. 

Measures to Manage Shortages 
• Odd/Even license plate rationing with man-

datory service station openings. 

• Hot lines for distress or other emergencies. 
• Credible, accurate public information. 
• State set-aside for emergency oil allocations. 
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Measures to Provide 
Supplemental Supplies 

• Prohibition of the sale of royalty crude oil out
side Alaska, unless offset by the sale of refined 

products. The ratio between royalty crude and 
petroleum produce sales to be determined by 
market conditions at the Governor's discretion. 

• Emergency burning of wood or coal wherever 
possible. 

• A strategic petroleum reserve funded and con
trolled by the Alaska State Government. 

Recommendations 
• The Alaska Energy Contingency Plan should 

be completed and submitted to the Legislature 
for approval by February 1982. 

• Effort should be initiated immediately to 
amend federal standby allocation regulations to 

allow an Alaskan Royalty Oil in-state use 
clause during national shortages. 

o The proposed legislation developed by the Na
tional Council of State Legislatures (NCSL) to 

provide the Governor with additional authority 
to respond to energy emergencies should be ap
proved. 



Energy Units and Conversion Factors 

British Thermal Unit (Btu): The amount of energy r~quired to raise the temperature of one pound of water one 

degree Fahrenheit (1°F) at or near the point of maximum density (39.1 °F)._ The Btu is equivalent to 0.252 kilo

gram-calorie. 

Electricity 

Kilowatt Hour (Kwh): The amount of energy used in one hour by a load of one kilowatt. 

At the point of consumption . . . . . 

At the point of generation (approximate) 

Coal 

Short Ton (ST) = 2,000 lb. 

Alaskan (domestic) coal 

or ..... 

NaturaiGas 

Dry 

or . 

Petroleum Products 

Barrel (bbl) = 42.0 U.S. gallons 

Crude Oil Equivalent 
Asphalt (6.65 bbVton) 

Aviation Gasoline 
Diesel Fuel (No.2) 

Distillate Fuel Oil 

Gasoline 

Jet Fuel ..... 
Kerosene 

Liquified Petroleum Gas (LPG) 

Lubricants . . . 

Residual Fuel Oil 

SOURCE: Applied Economics Associates, Inc. 
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3,412.0 Btu/Kwh 

10,500.0 Btu/Kwh 

. . . 8220.0 Btu/lb. 

16.44 million Btu/ST 

1031.0 Btu/cu. ft. 
100,000.0 Btu/Therm 

5.800 million Btu!bbl 

6.636 million Btu/bbl 

· 5.048 million Btu!bbl 

5.825 million Btu!bbl 

5.825 million Btu!bbl 

5.248 million Btu!bbl 

5.513 million Btu/bbl 

5.670 million Btu/bbl 

4.011 million Btu/bbl 
5.522 million Btu/bbl 

6.287 million Btu/bbl 
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