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What drives the R&D Agenda?

Curiosity: Interests of the investigators *
. Reward structure ofthe R&D enterprise

‘Concern: Problems and interests of the sponsors (government®,
industry, philanthropy)

E.g., Federal: - : :
President (OSTP/NSTC/OMB) *
Congress (authorization and appropriation)
Departments and Agencies: Mission oriented (e.g., DOD.

DOT, NIH), and National Strength in key areas (NSF:)

ANMwith advice from NRC

Resources: Facilities, Partnersjjips, but most of all
Money: He who pays asks the question



Some Dynamics of R&D iIn Alaska

Nationally, Industry conducts 70% of R&D,
r Universities conduct 14%
In Alaska, UA conducts 55% of R&D and Industries 10%

Average State R&D Intensity = 2.5% GSP
Alaska R&D/GSP ~1%

No major federal R&D lab presence

Our University researchers are here because they

are interested In the people, environment, and
resources of Alaska... * - ¢

BUT: They have to go Outside for funding



UA total research revenue
FY04: S138M

Good growth pattern
- FY98:$77M
- FY99;$81M .
- FYOO: $91 M
- FYo1:$109N
- FYo02:S120M
- FYo03:$133l1

Most $ currently at UAF (90%)
. Growing at all MAI s
Traditionally “academic”

Becoming more applied



University Research as an Enterprise:

Total Economic Impact

* Jobs

2,310 Total
= 1,228 University—full and part time
« 1,082 Private

» Payroll

« $80.3 Million-Total
«$45.2 Million- University
«$35.0 Million- Private

* Private Business Sales

« $106.8 Million-Total
*$42 Million—Direct Procurement

«$64.8 Million— Indirect

eEconomic Importance of University Research

ISFR



UAF Funding Sources
(04 Research Expenditures - $m) /

Direct Federal 84.0
DOD , t 6.6
; NIH 6.7
- Interior 6.0
- . Ag - 54
Cojnmerce 7.9
NASA : 110
NSF' 9
State Agencies 17
" Direct 1.2
From Federal «0.5
Private (Univ, Coip, Found n) 172
Direct : 7.9
Federal Indirect V

General Fund 14.4

(UAA: 67,1130



Large sums from small pieces (FY04) :
Diversity

- t

086 Active Research Grahts.and Contracts
totaling $466 Million

® - : . S - ) ..o m .
<335 New awards annually - 118% increase
over FY99 m
Legislative Performance Measures: 4

188 Awards in Specified Area™ >
297 Graduate Students Funded
318 Active Applied Research Projects



BOR Strategic Plan
Areas of Statewide Leadership

ANCHORAGE

Social, Economic Policy
Tffcltli delivery
Logistics f
Community Engagement
Complexity =
Finance, Business

FAIRBANKS

Biomedical Science
Engineering

Fisheries, Marine Science
Geopliysics

Remote Sensing

Climate

Natural Resources

Native Languages, Culture
Arctic Research

Wildlife Biology

Edergy Technology
Computational Science
Cold Regions Infrastructure

SOl rni:ast

( iovernment
Education #

Marine Biology
Environmental Technok”
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How are we organized for R&D?

Independent Research Units:
Geophysical Institute \
Institute of Arctic Biology
International Arctic Research Center
Arctic Region Supercomputing Center

UAF Museum *
R&D Units Within Schools and Colleges (examples),
Business Enterprise Institute . ' .

Institute for Social and Economic Research
Environmental and Natural®esources Institute
Center for Supply Chain Integration
Institute for Circumpolar Health Studies
Institute of Northern Engineering
Institute of Marine Science %
Arctic Energy Technology Development Lab
A@ska Natiye Language Center * :
Mineral Industries Research Lab/Petroleum Development
* Office of Electronic Miniaturization
Agriculture and Forestry Experiment Station






SJR 44 (2rd Session, 22rd Legislature)
Draft State R&D Plan (2/03)

Lead Participants: UA nprb, arc,iarpc, ash

Objectives:
- Expand and Diversify Alaska’s E,jconomy R
- Protect Health of Alaskans and Alaska’s Environment
- Strengthen State Research Institutions
- Ildentify ways for Federal and State Governments to work together

Conclusions and Recommendations:

- UA R&D is a valuable enterprise for Alaska in its
own right, as well as a strategic tool for economic

development
- Establish mechanism for planning and Agency accountability !
- Maintain excellence and build competitive capacity

Establish moni.tori.ng networks coupled to an.alyti(:al capacity
- mmprove flow of information to decision makers, public

- Sa'uf
- %* 17
- m%

»



R&D as an Enterprise:

S »

Since then (a few examples)

ISER Study ;

- UA Performance Based Budgeting System, ACAS, organi/ational

changes, EPSCoR program focus, WRRB, Zerhouni/Bemcnt \isits...

R&D as a Strategic Tool

ASTF went away — both an opportunity and a responsibility for UA

Tech Transfer reviews, business Enterprise Institute. Experimental
Economics program, UArt* Vice Chancellor for Research and Economic
Development position, closer interface with A/J/F economic development
groups : -
Focused Federal Initiatives (e.g., Office of Electronic Miniaturi/ation,
Center for Supply Chain Integration, wood utilization, berry and tish
products,..) .

Transformed NSF EPSCoR Committee into State Committee 011 Research
(SCoR) to continue the Work started by SIR-44 I

Governor and Cabinefmectings at UAF

FYO6 Competitive Research Initiative request and President | lamilton’s

State of the University speech to the Legislature Oll February 3 2005
- 1

*



Some examples of what we’re already doing:

AtUAF: \

Hazard Management: AVO (Eichelberger), AEIC’/State Seivm”>qist (I lanscn).
TWEAK (Tsunamis),.extreme weather/climate (Walsh), GlI"fcKkmd remold
sensing (ASF,4harpton)..; *

Energy: Shallow Viscous Oil and Gas and Methane Hydrate l)e\ elopmeni
(Patil); Tundra Pond Pumping for Ice Reads (Hinzman); Fuel Cell dc\eloplmeni
and testing (Witmer); Galena Electric Power Analysis (Johnson/Weiss w IfAA
Colt); pipeline studies (Huang); petrochemical development (Metz)...
Transportation: Transportation research center (Kane); Rail routing/Army access
(Metz); Automotive R&D, Infrastructure thermal protection(Goering/Raa< )...a

Health: Infectious disease (Marr/Happ/Winker); obesity and diabetes

'‘(Mohat/Boyer); SIDS ; Torpor (Barnes et al); behavioral health (Mohat et <1)..%

Electronic Miniaturization (Dickinson/Karulkar w/FEDC, City and Boroiijp,
Nanook Tech Accelerator...) /
Not to mention qjgriculture; fisheries, wildlife, art, language, space \cathcrL ;
ecology, the museum, climate impacts, etc etc

At UAA: Tom c/se, Dean, College of Business and Public Policy -

At U.ASI KaretfSchmitt, Dean, School of Business, Public Administration ar
Information Systems; and Dean School of Career Education



%

*

- 4

| Next: Competitive Research
/
Initiative Request

UA now Invests ~8% of General Fund allocation in organized
research, which we leverage at about 7-1
- Start-up, salaries, instrumentation, focused research, federal match'

— |

Four ways you can help us do more for the State:
- Agency funding to address state specific mission-related issues - Jet
state agencies ‘buy the question’ /
- Turn to UA for advice and participation
- Support our infrastructure (capital budget) requests
- Direct augmentation of State GF for research directed to state needs

% e Cross-cutting projects and instrumentation, e.g. remote sensing and data
management for resource assessment, hazard mitigation: addressing the.
= . . impacts of climate change on infrastructure, ecosystems, and people;

policy analysis
= SCOR participation in prioritization as State R& 1) Plan e\ohcs
= Competitive opportunities to stimulate interest and participation

= $20M over 5years - FY06 tranche S2.5M

*



UA Revenue Structure by Different Sources

s 2003
cu
CJ
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Kami Sell mill, ’lL.1).

Dr. Karen Schmilt serves as the Dean .or ihe School of'Career Education

and ihe School ol Business, Public Administration & Information Systems at
the University of Alaska Southeast. Dr. Schmitt has over fifteen years of
experience directing education, research and outreach programs in academia
and industry. In addition to her responsibilities at UAS, she is a member of
several statewide UA workforce and distance education planning groups. In
November 2004 Dr. Schmitt received the Leadership Award from the Alaska

Association of Career and Technical Education.



UA/ COLLEGE o/BUSINESS A PUBLIC POLICY

Thomas R. Case was born in 1946 in Baker, Oregon and
graduated from the United States Air Force Academy in 1969 with
a bachelor of science degree in geography. In 1976, he earned a
master of science degree in systems management from the
University of Southern California. He graduated from the National
War College, Washington, D.C., in 1987 and served on the
National War College faculty for two years as the Air Force Chief
of Staff's Chair. In 1991, he completed Emory University's
Advanced Management Program.

Gen Case completed a career of military service in July 2002 as the Deputy Commander-in-
Chief and Chief of Staff, United States Pacific Command. As the second in command of a
unified combatant command, he oversaw the combatant and peacetime activities of U.S.
military forces of all services numbering more than 300,000 members in a geographic region
covering 52 percent of the earth’s surface. As Chief of Staff, he managed a staff of over 1,300
military and civilian members and a headquarters budget of $234 million. In this capacity, he
coordinated the activities of the military service components and provided direct oversight of
the Asia Pacific Center for Security Studies. Gen Case had similar responsibilities while
assigned to the United States Central Command, with experience in the Persian Gulf, North

Africa and the Middle East.

During his prior assignment he was the senior military commander in Alaska and received the
Eugene M. Zuckort Award honoring outstanding management achievements by an Air Force
Manager, presented by the Secretary of the An Force. Earlier in his career, Gen Case
commanded the Third Wing at EImcndorf Air Force Base. During this period, EImendorf won
the Department of Defense Installation Excellence Award as the best managed installation of

any service in the Department of Defense.

While serving at the Pentagon, Gen Case managed the Air Force's modeling, simulation, and
analyses programs. He prepared and conducted the first-ever Air Force summit of senior
leadership to redirect the modeling, simulation a id analysis efforts Air Force-wide, leading to

increased effectiveness in this vital mission area.

His flying career was primarily in fighter aircraft, logging over 4000 hours flying time in the
Pacific, Europe, the Persian Gulf area, and Alaska,

Gen Case has be<n a ely involved m community service through the Hawaii Business
Roundtable, Commonwealth North, Rotary, and the Anchorage Chamber of Commerce. He
has been a frequent presenter at national and international conferences and symposia.



The Marine Advisory Program provides Information to
Alaska”™ marine users on many topics such as seafood
quality, business development fisheries issues, and more
through... e
=\Workshops and classes j -

DUhC rEE A *' Adv )
=Publicationi and multi-media, productions

* One-on-one teghnical,assistance " N
=Applied research

Anchorage
3221 E.Northern Lights Blvd. 0110
Anchorage, Alaska 99508*4 NO
Voice: 907-274-9691
Fax;907-277-5242
E-mail: map@sfos.uaf.cdu

Paula CuUenberg-anpjc@ uaa.alaska.edu
Ray Rabonde- afrlr @ uaaolaska.cdu
Beverly Bradley - fnbjb | @ uaf.edu
Juke Catpenter -dnjtc@ uaaalaska.edu
Dohaid Kramer *afdek@ uaaohska.edu
Deborah Mercy —-andam @ uoaalaska.edu
Haney Mighells —onnfm@uoo.ofdsko.edu
Rkk Steinere afrp@ uaaaknka.edu

Bethel

UAF Kuikokwlm Campus
P.O.Box 368

Bethel Alaska 99559
Voice: 90743-4541

Fax: 907-543"527

Terry, Reeve- Iftar@ uafeduq

Cordova

P.O.Box 830

Cordova, Alnki 99574
Vblce:907-424-78&2
hue 907-424-3673 N

Tone Baker -tark@ sfbijuaf.edu

Dillingham

P.O.Box 149
Dillingham,Aiaska 99576
Vblce: 907-842-1265
Fax907-842-3202

Uz Broown -&nmf@sfbtMafedu

Homer r

4014 Lake Street 0201B
Homer,Alaska 99603

& ita £07-235-5643
Fax: 907v235-6048 -

TerryJohnson -rftf@ uofcdu

' 4 Ketchikan

2030 Sei Leval Drive020IB
Ketchikan,Alnka 99901
Voice: 907-247-4978
Fax:907-247-4976

Dolly Garza ffdoir@ uaf.edu

Kodiak

118 Tridentway
Kodiak,Alaska 99615
Voice: 907-486-1500
Fax:907-486-1540

Chuck Crupo -dfcac@ uaaaladia.edu
Quentin Fong: gqfbng@ rfbsjuaf.edu
Kate Wynne -ffkrrm @ ucf.edd

Petersburg

P.O.Box 1329
Petersburg,Alaska 99833
Voice: 907-772-3381
Fax:907-772-4431

Alison Rice « ptdf@ uaf.edu

Unalaska

P.O.Box 526
Unalaska.Alaska 99685
Yoke: 907-581-4589
Fax;907.581—2.5.0§

] om
Reid Brewer -brewer@ ims.uafedu

UNVERITY Of ALAKA
FAIRBANKS
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- > |[K*111 =TV~ -
a* a link between the Umvcrifty of Alaska and marine an®
freshwater resource users in many areas of the state not
served by traditional faculty. *

Inastau as bigsaA'uka that =so dependent on die health
of marine resources, it's critical that people have quick and
esiy acr-ti to Information ano technical issiitance. MAP
agents and specialists live andwork in the communities they
serve .The integration of MAP personogjwith local commu-
nities prorides for the efficient flow of Information between
the Unrvsmy ofAlaska and me people.

*

1Seafood Technology
Advancing quality, safety, diversity and value ofAlaska sea-
food products through training and publication’s. . j

Marine Safety
Working to reduce maritime injuries and totalities in north-
ern waters. 1- e 7 , ! (

Bu iineis and Maricoting |
Offering business planning to marine bittinesses, fishcnnen v

and small tourism operators. -\

Pliheriei s ] \
Supporting ~“understanding and development of Alaska*
unique and vast resourceslbr commercial.and subsistence
fliherie*

* ‘» r '
Coastal Community Development
Enhancing the econbmk development and stewardship of
marine resources InAlaska's coasul communities. -

%

Aquaculture . *

Developing ihrifan production ana meriwng opportunities <

lorAksfcam.

Marine Recreation
Promoting me development of the touram and marine rec-

reation Industry In Alaska. S

Marine Conservation
Increasing public awareness r | marine conservation issues to

enhance Informed decision making,

Merino Mammals
Encourage understanding of marine mammal health and
interactions through research, cooperative projects and

“mwx m . % S B

U tf* enAYEOempbierendedhmilanrihssedei



Anchorage
2221 E.Northern LfeKts ¢ rd.#110
" Anchorage.Alaska 99506-4140
Voice:907-274-9491 :
Fax:907-277-5242
E-niall: mapQiFpi.ual.edu m

Roula Gullenberg -onp/cQuoa.alaiko.edu
. Roy RaLonde -afrlr Quaa.alaika.edu
Beverly Brodky =fnbjbl@ uaf.edu =
Jute. Carpentereanfic@ uaaalatka.edu
Donald Kramer -afiUt@ uaaahtka.edu
Deborah Mercy mandam @ uaaahtka.edu
Nancy MlIgheKt-annim @ uoa.ahtka.edu
Rkk Steiner -afip@ uoa.ohska.edu»

Bethel

UAF Kuakokwim Campus
P.O.Box 368"
Bethel,Alaska 99559
Vake: 907-543-4541

Fax 907-543*4527

Terry Reeve- lftar@ uafieduq

Cordova - -
RO.Box830 .

Cordov too 99574
'Yoke: 907-424-7542

Fax 907/424-3673

Tore Softer =to ik @ tfatM afedu

Dlllinatiam

P.Q Box 1549
Dillingham,Alaska 99576
Votee: 907-842*1265

Fax 907-842-3202

Us Brawn <bawn@ tfatjuef.edu

4014 Lake Street #2018
Homer,Alaska 99603
Make: 907-235-5643
Fax907-235-6048"MN

Terry lohnson etftiy@uafedu

Ketchikan

2030 Sea Levoj Drive #20IB
Ketchikan.Alnka 99901
Voice: 907-247-4978
Fax:907-247-4976

DetyCorxa-fildag@ uafedu

- Kodiak

‘ 118 TridentWay
.Kodiak.Alaska 99615
\foke: 907-486-1500
Fax 907-486-1540

Chuck Capo -dfoocQuaadhskaedu
Quentin fang —-qfong@ sJbt.uaf.edu
KateW fnne ~ffkmw @ uof*du

Petersburg

P.O.Box 1329
PMerabur™Aiaaka 99833
Vbke: 907-772-3381
Fax 907-772-4431

AMsen Act -fhar@ uof.edu

mF Unalaska

N ; P.Q Box 526
Unalaska.Alaska 99685

. Ntoke; 907-581-4589

Fax 907-581 -1505

Arid Brewer brmrer@ inn.uaf.edu

UNIVEtSiry Of ALASKA

FAIRBANKS

%
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mailto:DotyCana-ffdog@uaf.edu
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mailto:brmrer@inn.uaf.edu

Alaska's abundant coastal and marines resources provide
food, jobs,andrccipatfon for people Inside and outside the
state. No matter where an Alaska resident lives—on-the
coast, along a river, or inland—everyone has mvested inter-
est in the long-term health of the state's seas and coasts.

The Marine Advisory Program (MAP) is,a university-based,
statewide, outreach and technical assistance program de-
signed to help Alaskans wisely develop, use, conserve, and
enjoy Alaska's marine and coastal resources. MAP faculty
members and staff provide Informal marine education, of-
fer technical assistance to coastal communities related to
economic developmentconduct applied research and serve
as a link between the University ufAlaska and marine and
freshwater resource users In many areas of the sate not
served by traditional faculty.

fee sate as bjges Alaska that is so dependant on the health
of rrarlna resources. Irt critical that people have quidsard
way access to Wornuoon and technical assistance. MAP
and spedeko he andwork Inthe conTrunidea they
® i Tnethi™  irtini nf MI*FT parsnnnsl Tilth Inril mmmii

laelood Tbdmology
Advancing quality, safety dhersity and value of Alaska sea’
food products through training and pufaSatioat

Marine Safety A (4 «
Vferlting to reduce maritime Injuries and halides In nonh-

Buelnees end Marketing . - , ,
Offering business planring to marmNuslInessas, fishermen
and imaO tourism operators. '

Pliheriea
Stypordng the understanding and development ofAlaskat
unique and vest nsourtri for commercial and subsistence

fisheries.

Coastal Comm unity Development
Enhancing the econon)k development and stewardship of

marinp resources in Alaska's coastal communities.
»

Aquaculture «
DwvNiiopini W fch  producdon md mHaoni opponunidii
brAM iw.

Promoting dw development of th”*ourbm ind me

reibon Indusur InAlada. |
. *

Marine Conservation
Increasing puWc awareness of marine conservation
mhence iraarmed ihoAOei making. ,*

Marina namrals
Encourage undenondfeg of mmbigWMMTf ha
Interacoons through research, cooperate* prop
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RPFLicaTinn specific HDuancED pacHaainB

Contact us tor microelectronic ItfcP
.m] prototyping. lor eli sion,
cngincerinn. fabrication. testing .mil
failure analysis of advanced electronic
com|soncnis ,ind systems Leverage our
on site, qualified Tessera pile»\,uC hip
Seale Package (C'SP) fabrication facility
and | Ms illwise resourcesin linJ
vour electronic miniaiuriration
solutions



RPFLicaTinn specific HouancED pan: -?aaina

Contact ik (or microelectronic R & P
and prototyping. lor design,
engineering, fabrication. tcsimg and
failure analysis ol advanced electronic
components and systems, | everage our
on site, qualified lessera JIICIA*** Chip
.Stale Package fC'SI") fahricatlim facility
and 11Al tdiverse resources to find
your electronic niimatutir.ition

solutions
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Imotion Navewwoffline

UNIVERSITY OF ALASKA

Networking data to answer
scientific and societal questions
for Alaska and the Arctic.

iOCMAK IKCDIDDHAN NEWIL) DXL,

Geophysical Institute, University of Alaska
P.O. Box 757320 Fairbanks, Alaska 99775-7320
www.gina.alaska.edu

Deiivod (

onumeilc

fiffZVK DATA Uf\VCC.W

GZNA Partnerships.’

Environmental Sciences, UAS mCarl Byers
(907-465-6616) jfcahfehias.alaska.edu v ft*

Geomalics Program, UAA « Chcric Northon
(907-786-6434) afcapfeiiaa.ajmdu.edu

Institute for Social and Economi
Steve Colt (907-786-1753) afs H

AK Natural Heritage Program, UAA.
(907-257-2783) ankwbfeuaa.alaska.

Water and Environmental Research Center. UAF *

Matt Nolan (907-474-2467) matt.nolanfeuaf.edu

Arctic Regional Supercomputer Facility. UAF
Greg Ncwhy (907-474-7160) ntwhyfearsc.edu

ooperative Extension Service, UAF « Michelle Hebert
7-474-2423) ffmah@uaf.edu

A&rial Observatory of the North, UAF
Kevin Enpc (907-474-5569) kenglefegina.alaska.edu

rojecl, Institute of Marine Science, UAF
Musgravc (907-474-7837) mtr.gravcfe'ims.uuf.ed”

AK Geobotany Center, Institute of Arctic Biology, UAF
Skip Walker (907-474-2460) fldawfe uaf.edu


http://www.gina.alaska.edu
mailto:ffmah@uaf.edu

Au JP I IMIHIITION RIWOM U m m

UNIVERSITY OF ALASKA

GINA
.. is a distributed data system For gcospalial information.

.. maintains an enterprise-level geographic information system (GIS) with online archiving,

internet mapping, and metadata services.

.. offers training and assistance in satellite image processing and GIS analysis and visualization.
.. provides custom processing, as well as server-side analysis and visualization tools.

.. unites and extends UA’s GIS and remote sensing activities through the use of internationally

adopted standards and a shared web portal.

GINA is the University of Alaska’s mechanism for organizing
and sharing its diverse data and technological capabilities

among the Alaskan, arctic and world communities.

Our goal is to promote collabora-
tion and wide participation in
discovering and sharing Jata and

analysis capabilities.

GINA Contact*:

Dr. Buck Sharpton - GINA Director
907-474-6663
buck.sharpion@gina.alaska.edu

Tom Heinrichs
GINA Technical Services Manager

907-474-6897
lom.hcinriclis@gina.alaska.edu

www.gina.alaska.edu


mailto:lom.hcinriclis@gina.alaska.edu
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O IM ’scapabilities consist n|] durignmg and building sys-
tems .mil system components with reduced M/e sV weight
with electronic package ininiaturt/atinu technologies,
known as C'luji Scale PackiuMj << "I*;. |llls intteases reli
alillitv and product iile in most applications. t)|,\] use]|
licensed technologies lor tuckagmg used in .1 liroad range
oi electronic products such as wire less, computing, gaming,

entertainment, medical and secutlti applications.
OFFICE op ELECTRONIC
M | N 1 A T U R | z A T I o N f I
<JIM scurrent m.uket iixiic is | rutoivping and sinall runs.
w w w . s i I ic o n 1 Il 1l d I a o [ g

1] capabilities .,re in the lullowmg (.>I’ n1hnolngics:

fiBGA

Ilic lead honded pIKIA package features

short signal paths for reduced parasilics,

providing good electrical performance, 2000°S
thus resolving the reliahtlitv issues

associated with the thermal expansion

mismatch between the silicon die and the

printed circuit hoard (Pf.’li). 'ITus enables a smaller

format with a highly reliable line pitch ball grid array.

fiBGA-W
lake the lead-bonded version, the
wire Imndcd uBCiA incorporates
compliance witlun tin structure >
ensure reliability. Tlu aire-bonded
_ technology offers design flexibility .
and can be used 111 Dynamic L3 f_
Random Access Menioti (DRAM)
applications as well .is computer
gaming and computational product'.
fiBGA-F
Hie Pace up plUiA hiis
oriented so that its contacts UAF Office of Electronic Miniaturization
face away from and are wire PO Box 758090
bonded to the package Fairbanks AK 99775-8090

substrate to cicciricalit
connect the chip to the

ji.ickagcs solder connections, oom@ uaf edu

jilts lichnoli is suitable Phone: (907) 455-2000  « Fax (907) 455-2019
for application such .0 mcinori and Application a
f'pecilic Integ.tatc’d t’muil find can be used in .

Pramod Karulkar—Director

products such as cell phones, PD \s and P(.s.
P.Karulkar@ uaf.edu *

John Dickinson—Chief Financial Offlcor

tiZ-MCPs
John Dlicklnson@ alatka.edu
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. and on theSilicon Tundra

ABOUT OEM

UAF lias rcstnicimcd i <Center for Nanoscn-
sor Technology, creating an Office of electron-
ics Miniaturization (OF.M) to help differentiate
between the faculty-focused research anil the
design and production capabilities that have
been developed over the past four years with
$18.05 million in cooperative agreements with
the Department of Defense’s (DoD) Defense
Microldecironics Activity (DM I'A). DMCA is
supporting the development of a similar capa-
bility at North Dakota Stale University in Cargo.

‘Ilie DM CA cooperative agreements have also
allowed for the development of intellectual ca-
pability through its funding for research faculty
and the act|uisition/transfer of intellectual prop-
erty in microelectronics processes.

CLEAN ROOM

Ilie certified clean room houses stale of the-atr
microelectronic packaging equipment and is
located in I' M ’s Natural Sciences facility.

CHIP SCALE PACKAGING

(CSP)

Developed in the early IWOs, Chip-scale pack-
aging resulted in the significant reduction in size
and weight and ail increased reliability in cell
phones and other consumer electronics primar-
ily through the reduction or elimination of the
horizontal and/or vertical space between chips.
Through licensing agreements with Tessera,
most major electronics manufacturers and resel-
lers employ this technology, in the consumer
electronics industry. Due to the length of DoD
development cycles (typically “ -HI years), there
is a lag before new technologies appear in
fielded systems. DM CA sees the need for retro-
fits of low volume CSC into fielded system up

grades.

The Office of [iJcctmntc Miniaturization will prondc the plat-

form *nd core technologies for R&D and pilot production to

= I-cvcuu- and enhance (JA P =research, education, and
training prognmi in ftuvanci.il electronics,

= Pn>vidc customers unique inuiuiurixation services.

= fx**d to new IntcUeerual property,

« Create high value, knowledge based jobs in Alaska

= ( tra'c ipin offcoinpario. and

< Provide new regional ei-onnmic development
opportunities

UAF Inlieves that the ongoing development of
this capability will allow it to support this niche
market and alliance the CSP process through
technological innovation \s pan of adiversifi-
cation and risk-rcdiif non strategy, UAF i<also
exploring irulustrv partnerships with Crane

\i rospace. |essera, Inc and other potential pan
nets.

OEM will provide the platform and core technologies for basic and
applied research, deliver quality prototypes, create new intnlloctuJ’
property and job opportunities as well ns provide new regional and

statewide economic development

FACULTY RESEARCH

During the past year several of the new hires
within UAF’s Center for Nanosensor Technol-
ogy have branched out into various sensor sys
letn areas of study where DM IVA sees a particu-
lar need, lliese young UAF faculty members
have already begun winning independent fund-
ing from Nil I, NSF and other sources.

MICROELECTRONICS IN
ALASKA

‘Ilie Office of Flcctrcr.ic Miniaturization is cre-
ating a Silicon Tundra mentality in Alaska. As
microelectronics is beginning to have wings in
Fairbanks— it will fly to new heights of innova-
tion, inspiring the creation of new jobs and op-
portunities for Alaskans in the high-tech
industry.

GEM tv creating a Silicon Tundra mentality in Alaska
Ilisspuing the :roahon of new |obs and projocts in
Fairbanks in the f.okd of mir.roolcctromcv



IInloverall ~oals of CANI IK are to increase tho
research capacities of ilto Univorsilv of Alaska
and local communities to address current Alaska
Native health disparities. To meet these p0.lls, it is
essential that the University increase the hreadth
of its health and biomedical researchers. CANI IK
has hired researchers, data analysts, and staff to
design and conduct commuMitv-hascd Alaska
Native health studies. Studies at CANI IK aim to
understand disease distribution and health risks,
ami identify effective approaches to prevention
and treatment of obesity, diabetes, and cardiovas-
cular disease. To build the University's biomedical
research infrastructure, CANT IK has established
five research support Cores: Administrative,
lipidcmiolopy anti Bioinformatics, ( lenetics,
Cultural-Behavioral, and Knowledge Application
ami Dissemination.

In addition to building expertise at the
University level, an etjuall\ important j;oal of
CANI IK is to increase the health research capac-
ity ot the Vukon-Kuskokivim region. CANI IK
has worked with the Yukon-Kuskokwim 1 lealth
Corporation A KI L) to hire a research partner
to coordinate information patherinj; and to assist
with the on-~omj; collaboration between ( ANI IK,
YKI L. and the regional communities. CANT IK
ha* abo hired loial field Kesearch Assistants in
each participntinp,' illape to help gather, utilize, and
di -seminale health mlormation Ihe participator
researih model used bv CANI IK, in partnership
u ilh >KI It and Alaska Native communities, u ill
enhance the rKion's capacity to condm | important
health research

Center for Alaska Native |lealth Research
Institute ot An tic MiolojH
311irvinijj 1
llo\ 7s/TItlt)

University ot Ala ka lairbank*

lairhanks. \K
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/d builtl and increase research capacity
lo contribute to knowledge Hint will
improve the health of Alaska Natives.

I In* National Institutes o!* Health, National
(‘'enter for Research Resources, has awarded
a five-voar grant lo the University of Alaska
Fairbanks to estahlish the ( enter tor Al.iska
Native |lealth Rese.irch (CANI IR) to investi-
gate weight, nutrition, and health in Alaska
Natives. CANI IR approaches this thematic
focus Iroiii a genetic, dietary, and cultural-
behavioral perspective, the binding come s
through .1 program lor Centers of biomedical
Research INcellence (( ObRF). CANI IR lias
been and is being developed in partner-

ship with tin* Vukon-Kuskokwim [ li*.ilth
Corporation (YKI 1C), and has offices at the
Universitv of Alaska Fairbanks (UAI;) and the
Universitv of Alaska Anchorage (UAA).

CANI IR currently supports three research
projects focusing 011 obesity and its relation-
ship to diabetes and cardiovascular disease.
The project leaders are developing these
projects jointlv and in partnership with the
Yukon-Kusl.okwim | lealth Corporation.

/. Genetics of Obesity mid Diabetes

lJerl hover, PhD, Project Principal Investigator
Cabriela Antune/-de-\l1layolo, PhD

Anna Coropashnaya, PhD

Frik I larrington, US

This research will identify genetic and envi-
ronmental risk factors that contribute to the
development of obesitv. In collaboration with
other research scientists associated with the
CANI IR, interactions between genetic risk
factors, diet, and behavior (lifestyles) will be
examined lo determine the conditions within
a family or community that contribute to
obesitv. Current health status \ill he evabl-
ated and familv histories will be reviewed

for information that m.w facilitate our uinier-
staiuling ol genetic risk factors that load >m
obesitv, and how these risk factors muv influ-
ence the prevalence of obesity in future gen-
erations. In addition, researchers will evaluate
the role of bodv weight in the development of
other health concern* in the community, such
as heart disease or dialx-les. | his informa-
tion will ultimately he used to develop health
intervention prog,rams designed to keep
indiviiluals.il a healthy weight and to reduce
their risk of other related diseases.

2 Diet and Nutrition knoudedge

Mrel | uii k, PhD, Project Principal Investigator

Andrea Metsamin, bS(I.X Davis)

I o understand nutritional l.u tors that contribute
to an individual's weight and overall health, it
is necessary to know what .1 person eats. 1he

amounts and types of traditional and store-
houglU foods consumed and how individuals
choose those foods are keys to understanding
the benefits of a traditional diet. Nutiitional
information gathered <11l this project will
assess characteristics important in the preven-
tion or risk of obesity. In addition to studying
energy intakes, researchers are also interested
in energy expenditures. Physical activity lev-
els will be monitored by asking participants
to wear pedometers or activity meters. This
project will also include the collection of basic
physical measures such as height, weight, and
percent bodv fat.

J. Cultural Understandings of Health

Cecile | .union, PhD, Project Principal Investigator
Christopher Wolsko, PhD

Scarlett | lutchison, VIA, RN

before there were Western ways of under-
standing health and treatment, Yup’ik people
had their own knowledge about what helped
people to be healthy. |his research proj-

ect has worked with Yup'ik elders, health
care providers, and other people lo bring,
together knowledge of how culture and
health .ire related. 1his knowledge has been
used to develop a survey that can be used In
researchers and health providers interested in
learning about health from a cultural perspec-
liver. | he project will also use this knowledge
to develop health promotion programs in

' ukon-Kuskokwim villages that are based on
'iup'ik values and knowledge.
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Diversifying the seafood economy
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P.O. Box 755fXX)
Fairbanks. AK 99775

907-450-8019 (Voice)
907-450-8002 (Fax)

craiu.Jornianftfal.'iska.et 1t

Craig Dorman
Vice President for Rcseureh

Dr. Craig E. Dorman joined the University of Alaska as Vice President
for Research in March 20(12. Prior tojoining the University of Alaska,
Dr. Dorman was a senior scientist at the Applied Research Laboratory of
Pennsylvania State University. From Penn State, he was detailed on an
Intergovernmental Personnel Act assignment to the Office of Naval
Research, where he served first as Chief Scientist and Technical

Director of the International Field Office, headquartered in London, and
then as Special Assistant and Chief Scientist at ONR Headquarters in
Arlington, Virginia. Dr. Dorman is also a director of Maritrans, Inc.,
Tampa, Florida; and a hoard member of several non-profit educational

and research institutions.

Dr. Dorman attended Dartmouth College on a Naval ROTC scholarship,
receiving his BA in Geography (summa cum laudc; Senior Fellow) and
commission as Ensign. USN, in 1962. His naval career comprised
service with the Underwater Demolition and SEAL Teams, and as a
Program Manager. While in the Navy, he received his MS and Ph.D. in
Oceanography, respectively at the Naval Postgraduate School (1969)
and the Massachusetts Institute of Tcchnology-Woods Hole
Oceanographic Institution (MIT/WHO!) joint program (1972). He
retired from the Navy in the rank of Rear Admiral in February 19S9, to
accept the position of Director of Woods Hole Oceanographic
Institution, Woods Hole. Massachusetts. Following his tour as director,
Dr. Dorman spent two years as deputy director for Laboratory
Management, Defense Research and Engineering, before joining Penn

State.
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I. Research Actiyh yin the United States and Alaska

United States

Research and Development (R&D) is a $284 billion business in the United Stales,
accounting for 2.5 percent of the Gross Product.1 The output of this spending is new
knowledge—advances in basic understanding of the work! and technological and other
improvements in the way we produce goods and services. The increases in productivity
that come from research account for a large share of the overall growth in the economy.
Capital investment and increases in the quantity ami quality of the work force account for

the rest.

California leads the nation in research spending with $48 billion followed by Michigan,
New York, Texas, and Massachusetts (Table 1). However R&D accounts for a larger
share of the economy in several smaller states, as measured by the ratio of spending to
Gross Product, including New Mexico, Rhode Island, and Maryland.

Table 1 Top Research and Development States in 1999

Share Amount Share of CSP
* (PillionS) (Percent)
1 Callfontin $48.0 New Mexico 04
2 Michigan $18.8 Michigan 01
3 New Yoik $14.1 Rhode Is 51
4 Texas Si24 Mass 4.0
5 Mass $12.2 Maryland 4.0

simill Xiilm ntil Silent €l'uunJiituni, X lentF litsnun e StnttMu & June 211112

Most (69 percent as measured bv dollars spent) research and development is done
directly by private industry (Figure |). About 14 percent takes place within the federal
government and non-profits. Universities and Colleges account for the remaining 17
pereent-about $48 billion in 2003 (including Federally Funded Research Development

Centers administered by Universities).

While Industry is also the source of most fund ug for research and development, the
federal government provided 30 percent (Figuic 2). | jiivcrsities contributed only 4
percent and other non-prolits the remaining 3 percent.

Basic research accounted for 19 percent olYoial spending, but 55 percent was conducted
by universities with 61 pciecnt of the fund" provided In the federal government. In
contrast most applied research, which aeu ated .'or 24 percent of the total was

pel formed by private industry. Development expenditures, 57 percent of the total, were

primarily spent by private industry.

Dili fur juhj ("in Nalriul Sderce | Sitdti<n Seioroc Kimwooa diti*ie\



Figure 1 National Expenditures for Research and Development, 2003

Universities

yIN Billion Other Non-
Profits
S 15 Billion
Federal
Government
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Industry
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SourceViitiunal Science i'owulation, National /citterns <3 Research anil Development
Resources, 200S

Figure 2. Sources for Research and Development Funding, 2003
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Alaska

Alaska ranks near the bottom among the states in the total amount of R&D activity. Most
research in Alaska is conducted by the University of Alaska and directly by the federal
government, and very little is done by industry. Alaska ranks 4711among the slates in
total research, 50lhin industry research, and 42,d in University research (Table 2).

Alaska’s performance is belter in per capita terms, but spending on R&D per person is
only half the U.S. average. Only federal R&D is above the per capita U.S. average. In
terms of the “intensity”’ of R&D spending (R&D/Gross Product), Alaska is ranked
number 41, About | percent of Alaska Gross Stale Product is devoted lo R&D spending.

The small amount of private industry spending on R&D in Alaska is due to several
factors. The first is the absence of manufacturing industry within the slate, except for
seafood processing. Second is the dominance of the public sector within the economy
both in terms ofjobs and resource ownership. Third is the absence of Alaska based
resource businesses large enough to financially support investments in R&D. Finally
Alaska has not been an attractive location for private research facilities due to cost and

distance from clients and customers.

Tabic 2. Alaska Research and Development Profile

Indicator Rank Amt % U.S. Average Date
Total R&D (mill S) 47 S 1% 2000
Industry R&1) (mill S) 50 $9 2000
Academic R&D (mill S) 42 Sl k= 2001
Population (% US) 4S 0.22"o 2002
lotal R&D (S per capita) 32 A7 4IM 2001
R&D Intensity (R&D GSP) 41 l.tMVo 3S"n 2001
Federal R&D @>per capita) |l $335 llo"; 200l
Fed R&1) /Total Fed S 3 30U. 72"i. 200l
SHIR Awards 51 0] 97 to (Il
Patents 51 5 2<oi
Silun ivitm vl M /i Hit Unrulti unittintuitvnug Sr/H

Note SUM is the Sm.il'! Humikw* InnflvTjflji Kc.«tarch Progunt  the Small lhismty”™
Administration



2. Universitv Research in the United States and Alaska

United States

University R&D is a growth industry. Since 1980 University R&D spending has
increased at an average rate of 7.6 percent a year, compared lo a 6.3 percent growth rale
for the economy in total. Furthermore, University R & D spending has increased in every
year while the overall economy has gone through two recessions during that period

(Figure 3).

The federal government supplies the majority of unding for University R & D (59
percent in 2001). This funding source continues to yrow, but its share of the total is
falling as other sources grow in importance. Institutional funds supplied directly by the
Universities account for 20 percent of total funding and industry, slate and local
government, and non-profit providers account for the remainder.

Institutional support for University R&D ha. icon increasing as a share. In the early
19S0s Universities spent 16 cents of their own money for every S| of research funding
attracted from outside academia (from federal, private, and non-profit sources). By 2000
institutions committed on average 25 cents for every S| attracted from outside.

Figure 3. University Research and Development by Funding Source

00 1 itilfiil Fwuls ( lustilulioiul | i11hs 01 Oilier Sources
Somes * tionalScience/huiuhittmi
The majority of | iniversity research (75 percent) is basic rather than applied.
The largest research University in the nation, Johns Hopkins, spent &L billion on R&D in

2002 (Table 3). The next largest research | Jnivcrsiiies - each with more than halfa
billion in research spending were publii. institutions: ITT.A, University of Wiscoi sin,



University of Michigan, and University of Washington. The University of Alaska at
Fairbanks was ranked 95lh with spending of $110 million.

'Fable 3. University R&D Spending: 2002

Rank Institution Budget
(Million S)

| Johns Hopkins S999

2 UCLA S693

3 U of Wisconsin $604

4 U of Michigan S601

5 U of Washington S590
95 U of Alaskit Fairbanks SI 10

Sourer: Notional Science Foundation. Science Resources Statistics

Alaska

Total R&D revenue generated at the University of Alaska in 2003 was S| 33 million,
primarily at Fairbanks and its associated campuses (Table 4).“ However Anchorage and
Juneau were also sites of research activity. The research budget not only funded the
activities directly associated with research (S121.6 million), but also contributed SI 15
million lo the general support of the University midget through payments to other
departments within the University (redistributed indirect cost recovery (ICR)).

Table 4. University of Alaska Research Revenue in 2003
(Thousand S)

UA Anchorage SI 1,529
UA Fairbanks S108,948
UA Southeast $1,110
UA Total S121.587
Plus: Redistributed Indirect Cost Recovery $11,496
TOTAL S133,083

Sonne ('niwrsity of Alaska. Statewide Hndyi tand Institutional Research
Growth in University R&D in Alaska has been strong and consistent. It has increased

from $77 million in FY9S to S133 million in FYO3 an increase ol 73 percent in 5 years
(Table 5). This growth has consistently exceeded the national average.

" lliet nivajfty ikfin suweuidi lo induck piiijiiamevaluation i tJitri;, both of whidh earliiboue
piocldisity  twih inatgen?d'ininl mindnead (lie lda I'awe

(*



Tabic 5. Growth in ITniversity of Alaska Research Revenue

(In Thousands of Dollars) Growth Rate

FYOS $77,204

FY99 $81,458 5.5%
FYOO $90,664 11.3%
FYO1 S1 09,407 20.7%
FYO2 $119,753 9.5%
FYO3 $133,083 11.1%

Source: University ofAlaska Statewide Budget and Institutional liescarclt

A small share of funds for research comes from the stale General Fund as part of the
University of Alaska appropriation, but die majority comes from other sources (Table 6).
In 2003 there was SS of tola' research spending for each S| of State General Fund support
for research (T otal R&D / General Fund). This “General Fund Multiplier" has been
growing over time from a level of 5.1 in 1998.

Table 6. University of Alaska Research Revenue: Sources of Funds
(in Thousands of Dollars)

State
General General Fund
Fund All Other Total (Ratio: Total /G
FY9S $15,058 S$62.146 $77,204 51
FY99 $12,956 $68,502 SS1.45S 6.3
FYOO  $15,392 S75,272 $90.664 5.9
FYol $16,313 $92,890 S| 09,407 6.7
FY02 $16,322 S103.431 $119,753 7.3
FYO3 $16,61S Sl 16,465 $133,083 8.0

Source | 'niversitv of Alaska Statewide Budget and Institutional llcscarch

Most outside funding for University research comes from the federal government (Table
7). In 2003 University research expenditures totaled S109.9 million." $98.8 million
came from the federal governmenl--S80.(> million directly and .$18.1 million indirectly
through state agencies and other sources, mostly private. Private sources directly
accounted for $9.2 million (plus $15.7 million that originated with the federal
government but was channeled through private sources). The slate accounted directly for
S2 million, plus $2.4 million of federal funding channeled through government

" Accounting definitional differences result in total expenditures being slightly less than

revenues.



Table 7. University of Alaska Research Expenditures by Funding
Source for FY2003
(In Thousands of Dollars)

Direct

Funding Source

Federal State Other

Agency Agency Sources
GRAND TOTAL S51),650.0 $2.011.2  $9,200.2
FEDERAL $50,650.0
STATE 52,011.2

PRIVATE, LOCAL,
OTHER 59,200.2

Federal
Indirect Through

State Private, Local,

Agi.icy Other
$2,423.6 515,685.7
52,423.6 515,685.7

TOTAL

5109.970.7

SOS,759.3

S2.011.2

59,200.2

Note:  These numbers represent research expenditures (including ICRJ and not the awarded amount.
Excludes slate General Fund support. Keep in mind timt many grants are multi-year awards and so are the

expenditures associated with them.

Source: University ofAlaska, Statewide Rudyct ami Institutional Research.

Among federal agencies the largest contributors to University research in 2003 were the
National Science Foundation, NASA, the Department of Defense, and NOAA (Table 8).

Titbit* 8. Lurges| Federal Funding Sources for
University of Alaska R &) in 2003

National Science Foundation

NASA

Dept of Defense

NOAA, Dept of Commerce

National Institutes of Health, Dept IISS
1).S Geological Survey, Dept of Interior
Cooperative Slate Research Service.
Depi of Agriculture

Subtotal
All Other Federal

TOTAL

(Thousand S)
524.6S5.3
$15,595.4
$1 1,528.2

$9,893.5

$5,842.0
$4,119.6

S3.726.4
$75,390.5
$23,368.8

$98,759.3

Satiric (hnverstty of. tla.ska Statcw ulc Htulyet and Institutional Research



Private, local and other sources directly contributed S9.2 million as well as S15.7 million
through federal agencies

Corporations and other universities arc the largest non-govcrnmcen. sources of funding,
although a majority of the funds they provide originate with tne federal government
(Tabled).

Table 9. Largest Non-Government Funding

Sources for R&D in 2003
(Thousand S)

Other Corporations $7,659.5
Other Universities $5,666.5
University Foundations S52,343.2
Other Nonprofit Organizations S1,664.8
International Corporations $40.9
Native Corporations $2.4
Other $7,508.5
TOTAL $24,885.8
Sourer: University ofAfaska Statewide fltidyct and Institutional

Research

The slate contributed $4.4 million for specific studies over and above the General Fund
appropriation. 'l he largest slate agency contributors to University research were the
Departments of Health and Social Services and Fish and Game. Some of this funding
also originated with the federal government.

About 2/3 of University research takes place through the organi ted institutes and centers.
Faculty and staff within the different schools and departments account for the remainder
(Table 10). Most research funding is obtained through the competitive process, although
some is earmarked for specific purposes, and thus obtained non-compclilivcly.

Tabic 10. New Research Awards to University of Alaska in 2003 by Type

i - Other S d
Organized Research er sponsore

Aetmties Tntnl I\""New Awards
llof Grant Anti tt of Grant Aml tl of
Grants  ($ 000) Grants $ (00) Grants
Total 213 322 $00,935.0 323 5399504 645 SI0ti.SV 1.4
Competitive 212 $53,096.8 174 $2229092 386 $75,390.0
Non-Competitive 83 Sl 1.279.1 1004 $11,170.2 12 $22,449.3
Other $2,559.0 45 $6,487.0 67 Sv.n-Jfx. 1

Source | ntwisttv oj dins .a Stan wnie tiudyt t and Institutional Rescan h



University of Alaska research is concentrated in several areas, as can be seen by its
national rank for expenditures by discipline, The University of Alaska Fairbanks is 12lh
in the nation in the field of Mathematics and Computer Science, largely due to the Arctic
Region Supcrcomputing Center (Table 11). It also ranks high in spending for research in
the Held of Atmospheric, Farlh, and Oceanography Science. In contrast il ranks low in

Life Science research.

Table 11. University of Alaska Fairbanks R & ) Profile lor 2001

Indicator Rank Amount

(Million S)
Total RAI) 05 Sl 10.0
Math and Computer Science 12 S16.3
Atmospheric, Earth, Oceanography 16 S30.5
Physical 54 SI13.6
Life Science 150 SI 6.6
Federal Funding 105 S55.3
Total RAD —-All UA Campuses (0] SI1 15.0

Soun i': Kntioiuil Sai'in ¢ I-oumhitum

In 2003 new awards totaling S 100.0 million were concentrated in Science, Mathematics
A Technology and in Education (Table 12).



Table 12. Number and Value of New Research Awards in 2003
(in Thousands of Dollars)

Oilier
Sponsored
Organized Research Activities Total
t Value u Value ft Value
Total 32 $66,935.0 323 $39,0564 645 .$106,8914

Science, Math &

Technology 101 $55,503.1 <3 $2,2380 226 $57,741.1
lulucation 7 S380.1 87 $14563.6 A $14,943.7
Social Sciences 33 S3,401.0 46 $6,4232 & $9,824.3
Other 17 S1.822.0 40 $6,645.2 66 $3,467.2
licalth & Medicine 2 $2,781.6 2 $2,7259 4 $5,507.5
Cooperative I:\tension 3 $74.9 2 $2,181.2 25 $2,256.1
business. Management &

Commerce 5 $263.6 21 $1,8547 26 $2,118.3
Agriculture it Food

Sciences 7 $260.4 5 $1,4415 12 $1,701.9
Inter-Disciplinary 10 $768.0 13 S726.2 23 $1,494.2
FRSCoK Research Focus

Area 8 Sl.2>81 8 S1,2931
Fnginccring 0] S1888 3 $65558 12 $744.7
Arts and Humanities 2 SI:'27 20 HNL2 2 S734.0
luicrgy 3 $65.4 3 $65.4

S'nun v. | 'nivitsity ofAlaska Statn\ nlc Itihlyit and liislifiiliinial Ai.o-an t=

Research spending is concentrated in a handful of institutes on the campus at Fairbanks,
with lesser amounts broadly distributed across many organizations on all campuses of the

University (Table 13).



Table 13. Research Revenue by Campus and Program in 2003

(in Thousands of Dollars)

TOTAL

UA Fairbanks
Geophysical Institute
School of Fisheries and Ocean Sciences
Institute of Arctic Biology
Arctic Region Super Computer
International Arctic Research Center
School ol Natural Resources and Agric Sciences
Institute of Northern Engineering
College of Science, Engineering, and Mathematics
Mineial Industries Research Laboratory
Museum
Petroleum Development Lab
Alaska Native Language Center
School of Management
Center for Cross Cultural Studies
College of Rural Alaska
Other

UA Anchorage
Institute of Social A Economic Research -

Environment and Natural Resources Institute
Institute for Circumpolar Health

Psychology

School of Engineering

Alaska Natural Heritage

Justice Center
Center for Alcohol and Addiction Studies

Community A Technical College
Biomedical Program
Other

UA Southeast
UA Total
Plus: Reallocated Indirect Cost Recovery

Suml1l £mti'0'/i (rfilkkukn SnitHHit Huil'i tiinJ/nmttith'ivil A  «o 4

S133,082.6

5108,9718.0
5$32,013.4
$20,602.3
$13,469.4

$9,500.7
$9,397.7
S$7.1135
$4.538.S
54.29S. 1
SI 494.S
$845.5
SSI33
$165.0
$73.3
$0.4

$4,621.8

$11,529.(1
$3.535.2
S1,620.5
$1,469.7
$785.8
$630.4
$624.2
$532.6
$312.2
$136.4
$74.2
$1,507.9

$1,109.5
S121,586.5

Sl 1,496.0



3. University Research AsAn Economic Enterprise
Economic Impact

The overwhelming majority of money funding University research in Alaska comes from
sources outside the slate. For this reason University research can be viewed as an
economic enterprise similar to the metal mining industry, the seafood industry, the timber
industry, or the oil and gas industry. Each sells its output to customers outside the state
and each brings new dollars into the state in the process.

These new dollars lead to expansion of the economy of Alaska. They pay the salaries of
Alaska workers and support sales to Alaska businesses. Their economic impact extends
beyond the direct effect of paying for the cost of research. Through the mechanism of the
economic multiplier, employment, payroll, and sales arc generated in the private

economy throughout the slate.

Over halfof the University research budget in 2003 * was paid out in wages and benefits
to 1,22S full and part time | Jnivcrsity employees (Table 14). The next largest budget
item was contracted services, comprising a diverse array of services from computer and
aircraft maintenance, 10 facilities rental, to freight services. Capital equipment purchase
was largely computer related and miscellaneous research equipment, but also included
less esoteric items such as safety and transportation equipment. Commodity purchases
included things like Held camp supplies, food for animals, and fuel for planes and boats.
Travel included both instate and out-of-stale travel, Small amotmts were budgeted for

student aid a»'d miscellaneous expenses.

Table U. UNIVERSITY RESEARCH AS AN
ECONO.MIC ENTERI'RISE

DIRECT ECONOMIC IMPACT IN 2003 (Million S)

TOTAL I'A RESEARC H S121.0
Wages 45.2
Renellts 175
Contracted Services 31.0
(’apila) Equipment S.4
Commodities X
Travel 5.7
Student Aid 2.0
Miscellaneous l.o
tipun 1 1'i/ni 1'ii\ a/ Almkii.ttfktt mrfFIWMCIDIinJ bunutuoiuti h

lins Lxdiiilrs 11° SI 15 nullum = Millin® 1ccsl it on civ tli.it jmuvhicil gcfitrHl | bin visits Mmjt
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Although some of these purchases, like computer and other research equipment, were
made outside the state and had little impact on the Alaska economy, most of the research
budget does result in either wages to Alaska workers or purchases from Alaska
businesses. Because of this, the total impact on Alaska’s economy is large relative to the

total amount spent on University research.

Adding to the direct impact of University research on the economy is the spending
associated with visiting scholars who travel to Alaska to conduct their owg research
activities funded through their home academic institutions m other states. The economic
impact of these visitors is exactly analogous lo that of tourists visiting Alaska from other
parts of the world, bringing outside money into the stale and spending it lo the benefit of

the Alaska economy.

The total economic impact of University Research can be measured injobs created,
payroll produced, and total business sales generated within the slate ( Table 15). More
than 2,300 jobs can he traced back 'o University research spending. About 1,200 arc
within the University— faculty, staff, student assistants, and others—and nearly 1.100 are
in a large variety of businesses in the private economy scattered throughout the state—
from construction, to transportation and trade, to services

'l hc total payroll associated with these jobs is more than $80 million, with a little over
half going lo University employees and the icst to workers in the private economy.

We estimate direct instate procurement of 542 million associated with the University
research budget. As indicated, this includes purchases of a wide array of services, and
commodities as well as some construction and transportation services. Employees
spending their paychecks and companies (who do business with the University) making
local purchases from other businesses generated an estimated Sf=5 million more in

business sales \sithin Alaska.

I'ur cTTwnjik liHilit. held Station cuts eat lih*u» targe uum hmni [mu-jv orient rcsraichmduriiH’ the
Minima field season
I'nuL-isitv and oilier icsean.li laiililies in Alaska also .mttal oilier si iiois to ihc slate, and help lo

cnluiiee* the qujluyoi‘tlicespeririivv ol visip* | umplrs include ilk .VjlilVi i ilei in *>e\s.nd and the

.Museum al the | ruwiMty in ljiih.m L
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Table 15. UNIVERSITY RESEARCH AS AN

ECONOMIC ENTERPRISE
TOTAL ECONOMIC IMPACT IN 2003

JOBS

Total 2,310
University 1,228
Private 1,082
PA\ ROLL (Million S)

Total $80.3
University $45.2
Private S35.0
PRIVATE BUSINESS SALES (Million S)

Total S106.8
Direct Procurement S42
Other Sales S64.S

Hnuuv ISIiR Ciilctiluiitiii.\

lii(liistry Cliaracleristics

Viewed as an economic enterprise. University research has a number of attractive
features including:

Labor Intensive Over 1/3 of the revenues from this industry (37 percent) went
directly into payroll.

< High Wage Although faculty make up only a portion ofjobs iu this industry, the
average wage is higher than the economy-wide average.

m Quality Jobs Mos jobs in the industry come with a full benefits package that
adds considerable value over and above the wage

Year Round Employment Although some jobs are seasonal, most are not, and
tend to olfsct the summer seasonal decline in teaching activity at the | Diversity.

< Diverse Job Mi.\  The varietv of research activities generates a diverse jJAb mix m
the private economy dependent on research spending

< High Resident Job Shaie P .idem . hold most of the jobs in 1 Diversity research.

= Stable |he level ofspendiug on | 'livtility reseaich nationally has increased
each year for at least the lasi 20 veat

15



< Growing—Growtli in spending on University research has outpaced growth in the
overall US economy.

< Footloose- Most research can he conducted wherever there is a decent laboratory
with support for the scientists. It need not he located in proximity to resource
deposits, as is the case for our natural resource industries, or close to markets, as

is the case for most services.

m Environmentally Benign— Univeisity research is a clean industry with minimal
impacts on the quality of the environment.

< Low Burden on Government—Government regulation and oversight of the
industry is not required.

= Non-Competitive with Other Industry -Unlike oil and gas, mining and our other
natural resource industries. University research does not generate conllicts over
appropriate and conflicting uses of the environment and natural resources.

= Stable Potential Tax Base—Although il does not directly create a product that is
taxable, the large payroll rml instate procurement per dollar of spending on
research create potential lax bases of personal and business income.

< Backward Linkages Lmlike some industries (like oil and gas and rural tourism)
that are "enclaves" physically located in Alaska but not linked to the rest of the
economy through purchases of local inputs, the large procurement budget and
urban location for most research acli\ ities result in strong backward linkages that

foster economic activity in support industries.

< Forward Linkages There are no direct forward linkages a. the form of sales to
other sectors of the economy, but this is a characteristic of most of our resource

industries as well.

m Value Added "Spin-offs" The objective of private businesses is prolit and they
create spin-offs that benefit oMier industiies only indirectly or by chance. In
contrast, the objective of I Iniversity research is new knowledge that can he
applied to increase productivity in business and government, New know ledge can
also lil applied to the non profit sector to improve economic and social well-
being, These value added spin-offs are the most unique lealure of University!
research, an added bonus that other industiies do not piov uic.

Benefit lo Cost Comparison

| he State General Fund aptuopriatnm to the | niva.niv for general support of research in
2QB was $10.0 million, about X percent of the total L:nivci=iiy general fund budget of

1)



S211 million. Total University research expenditures in that year were S 121.6 million,
producing 2,310 jobs and SS0.3 million in payroll.

If we think of the Slate General Fund appropriation for research as “seed money", then
we can calculate the return lo the economy from that expenditure as the jobs and income
created. Specifically the “Bang Per Buck” for each SI million of General Fund
appropriation for research was 139jobs and S4.S million in payroll within the state.

There are indirect benefits to the University from research activities as well. World-class
researchbadds prestige to the University which in turn leads to a greater demand from
students and an increased ability lo attract quality faculty

The General Fund appropriation to | 'niversity research also generates value added
“spillovers" that we will address ti more detail below.

Conipnrisons to Other Selected Alaska Private Sector Basic Industtics

Bach Alaska basic sector industry has different features and characteristics. In this
section we review some features of Selected industries simply to provide some
comparisons with | niversity Research as an economic enterprise.

Bach of these industries receiv es support from state government, just as does | Jnivcrsity
Research, through a variety of mechanisms. These include operating expenditures for
management, tax expenditures, capital expenditures, and loans. We have not attempted
to quantity the support provided each industry to make any comparisons with our "Bang
per Buck” calculation lor University Research as such data is not reauily available for

most industries.

Metal Mining. llie value of metal minerals production in Alaska, primarily /inc. gold,
and silver, was SS23 million m 29i=2 generating a payroll of S77 million m the industry,
and annual average employment ol 1,15? in the mining sector. Mining is very capital
intensive (as rellcctcd m the low ratio of payroll to value nT production), high wage,
resource dependent (and subject to maiket price lhieiualioiis and location dependent), and
environmentally sensitive It piuduccd $2.5 million in revenues to the state in 2n<0 as
well as addition d icvenu.s to local governments and resident resource owners.1

Sol eistidtn.’ ihc tmpjvl of tin* Si | 5 million of ir.illocate-1 unliirvt Pu | iceoveiv
1 oi rsjn.j-Ir (hr irer.tr>li of flti.ui llainre ofihc lioiilulc ol AMie Mtoloin lue iccn In, lilij Itlul oil the
inert of .Vn'iikC nuga.'inr tin- litel Kamittson ( It.m in | sononuee veje licit t<y In  Vrimm .muiili. j

Ala Aj'e Mineral linfnai' ,*no7.pivim oiio! «icologieal a/il tiroptis >nal =Ui\c\ *, arol M| Va
1>V «I|'ll! of I at'iil
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A legislative research study done in the 1990’s calculated that the revenues to the slate
generated by mining at that time (S4 million) were exceeded by the direct government

cost to manage the resource (S8 million).0

Tourism. Non-resident vacationers spent SSI | million in Alaska in 1998, directly
generating 12,835 wage and salaryjobs and 3,554 proprietor jobs for a total of 16,419
jobs. Wages were S249 million and proprietor income was an additional $65 million.
These jobs were concentrated in the lodging, restaurant, retail, and transportation services
sectors of the economy. Tourism related employment tends to be highly seasonal with a
large non-resident share. Tourism is a rapidly expanding industry and the growth

potential is significant for Alaska.

There has not been a comprehensive analysis of either the public expenditures or public
revenues associated with the tourism industry in Alaska. However, continued expansion
of this industry will require substantial public investments in infrastructure, marketing,

and other services.

Seafood. The annual value of the Alaska seafood harvest exceeds S| billion and after
processing it has a wholesale value in excess of $2 billion. During 2090 45.550 people
were engaged in commercial fishing and processing in Alaska, including the adjacent
federally managed waters. This was equivalent to 27,877 full time jobs, of which
Alaskans held 36 percent. Total personal income was S437 million.1 Taxes from fishing
activity averaged $47 million in the 1990s, with about half going to local communities.1

A 1996 analysis calculated state revenues of $67 million from commercial fishing and
S21 million from sport fishing, compared to S102 million in lisheries-ielated stale

expenditures.T

International Air Cargo. Umployment associated with international air cargo operations
at Ted Stevens International Airport in 2000 has been estimated to be 3,058 with a
payroll of $126 million.1 The operation is labor intensive and is part of a rapidly
expanding industry, Il is somewhat sensitive to cm ironmental issues and the business
cycle, as well as technological developments that could impact the relative attractiveness

of Anchorage as a location for air cargo services.

Air cargo operations produce revenues for the airport, but the amount of revenue
generated for the slate general fund has not been calculated. Stale expenditures in

11 Stale uf Alaska Natural Rc-amnc I!c»cnties and I-\pcndituns in 1V | cgidatisv Re.can 1. Scric'.

iunr I'mi
Alaska Visitor Imlurtrv | n'lionm. InijUs! Study, I'loo t'jsdalc. \I> Unwell <fcnup, 1'W)
Al1jO,j Knn<<mie I'citmtiuncc Rcp#it 2u02. Alnst;* iJejsjitmcnt <d t immunity and | vonomiw'

llcu'lopnidil, 20iH

" Ihd

4 Stalo of Ala ka Njtur.] Rcsounc Revenue'. and | xpendiiurc® m | V US, | exudative Research Sines,
tunc 1'it,.
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support of the industry have also not been specifically studied, but arc probably modest,
although the industry does enjoy a tax advantage on fuel sales.

4. Future Growth Opportunities for Alaska University Research

Jobs and income have been growing in Alaska, but much of the growth is tied to federal
spending which has increased rapidly in the last 5 years and cannot be counted on to
continue expanding or even to stay at its current high level. Strength in the tourism,
international air cargo, and mining sectors has also contributed to the strong economy,
but timber, seafood, and oil and gas have been struggling because of global competition

and otlwr challenges.

Looking ahead, the Alaska Department of Labor projects employment to increase by 4S
thousand (1.6 percent growth per year) between 2000 ami 2010. Compared to the 40
thousand jobs added in the previous decade this would be a solid performance. |lowever,
the Department expects that 07.5 percent of new jobs will be in service producing
industries and only 2.5 percent in the goods producing industries of mining (including oil
and gas), construction, and manufacturing (including seafood processing and timber)
(Figure 4).16 Most new jobs will be in health and social services (49 percent) and trade
(17 percent). These new jobs will have a lower wage than the current average,
consequently pulling dow n the economy-wide average as time passes.

figure 4. Projected Job Growth 2000-2010
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Because of its attractive characteristics, expansion | nivei-ity research as an enterprise
can contribute to stienut idling of the economy in the future It can contribute to
divcisily of the economic base, growth in high wage employment, and stability in the

AI.i<4..i Icoiioinic [liiiiil M« I'Ins ’iii]CciH'ii nuliiilisionsiiuciinn nl .1i:.i1pipe|ine <= JutU
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work force without adverse impact on the environment, little conflict with other
industries, and minimal government administrative cost.

‘I'nc growth potential for University research as an enterprise comes from several factors.
First, University R&D spending nationally has been increasing faster than growth in the
total economy for two decades. Second, Alaska University research is under-represented
in several important and high growth areas, in particular, the life sciences. Third, a
considerable share of research about Alaska-specific ijucstions is currently being
conducted by Universities in other parts of the country. The University of Alaska could
be capturing a larger share of that research—and be benefiting to a much larger degree
than it currently is by simply hosting visiting scholars who come for a short time and
return to their homes outside Alaska with information collected here. Fourth, the
University of Alaska could capture a larger share of research on the Arctic currently done
outside Alaska.I7Finally, there is research that Alaska governments, businesses, and non-
profits fund. Some of this research is done at the University of Alaska, but much of it is
exported to Universities in other states. This represents another growth opportunity for

expansion ol Alaska University research.1'

A large share of University research funding conics from the federal government, either
directly, or through other agencies, as is the case in other Universities in other states.
Some federally funded research at the University of Alaska is the result of earmarks
research money allocated to the University non-compctitivelv. It is University policy to
use these earmarks to build research capacity within the state in order to compete more

effectively for research funds in the future.

Not all funds earmarked for Alaska research is conducted in Alaska or by the University
of Alaska. Some earmarked funding for Alaska research goes to support research
conducted directly by agencies of the federal government like the National Marine
Fisheries Service and the Department of Defense. Also s.une of the research funded
through those agencies is placed with organizations outside of Alaska. Because a share
of Alaska research earmarks is spent outside the state, the risk to the Alaska economy
from a reduction in earmarked research is less than it might otherwise appear to be.

5. Sai.i i Ai)i)i:i) Spii.i.ovkrs From University Kknkarcii: W hat Can

W k”'Take to tiii:Bank” From aiMi.iiii»nResearch?

\ uch | ;mvarsity research is "basic" meaning it has no immediate practical application,
bu' rather itict eases our understanding ol the world we h\c in. But such research may
lead to important ami exciting bieaktluoughs 1l unanticipated ways For example.

\ Web mic totingfli Njlimul S.iriue I miniljtinn jmjiiU lor Auli.- Njluul ’BUrriti* Rc.c.udl actrxfbi
\l;ucb 1 *><U nlontilictl S *.ft million nut nf a Inlat of $40 2 million |ning In icscaubeis jttiluic.l wilti llir

I imei iU of Alaska
i ftifiiuinl some nl tins cxpniinl it eait.li would be cipmalew in "unp'ti subititittinrf as cluracii n/rd in
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research on hibernation in small mammals, conducted at the University of Alaska
Fairbanks, could provide insights into treatments for stroke patients or applications in the

military.

I lowever a considerable share of the research at the University provides a more direct
benefit to Alaska over and above its value as an economic enterprise. There arc several
ways that University research, unlike other economic enterprises within the state,
produces value added in the form of knowledge that can be applied to problems. For
many of these applications a monetary value might be calculated, although tliir : rarely
done in practice. Below we discuss some of the links between the University and
economic development from applied research and give examples of each. This
discussion is illustrative rather than exhaustive because of the multitude of projects
underway at any time within the University research community.

e COMMERCIAL SIMNOFFS— Sometimes a new invention discovered at the
University, a new way of doing something, or a new application of knowledge
results in the creation of a new business startup.11 To many people this is the
essence of the link between University research and economic development—
epitomized by the experience of places like Silicon Valley. While important, this
is only one of many aspects of the link between University research ami economic
grow th ami development. In Alaska this is a small, but potentially growing, part
of that link.

0 ABK Inc.. an environmental research and services llrni was founded in
Fairbanks inl97(i by University of Alaska Fairbanks graduate Bob Ritchie.
ABR Inc. is an example how expertise gained doing university research
translates to private sector growth and the export of specialized services.
ABR Inc. now has 40 employees serving the federal and state government,
Native organizations, engineering linns, oil and gas industry, timber,
utility, ami other for-prolit organizations, universities, and non prolit
gtoups, primarily those managing or using natural resources. Twelve of
the 15 senior scientists have higher degrees from UAF. Degrees include
wildlife management, natural resource management, marine biology,
ecology and botany. Most of the other technical staff also have degrees
liom |'AF. Each higher degree graduate flcurrently involved in icscarch
Similar to. or related to, the theme of their thesis. Ritchie has continued to
do wildlife surveys, piimarily of raptors, which he'd done while a student
at | KAF ABR Inc. scientists have used their specialized know ledge to
develop an expeitise using radar lo momtoi avian use around transmission
lines and other facilities. | hey've exported this expertise outside ot
Alaska, adding an Oregon office in 1'Oi. |hat office’s resumes and
icsearch programs are still verv dependent on radar inv estimations and the
| cut base has expanded to include lie military. ABR Inc has developed a
soli i niche in Alaska and their services are oltcn selected over 'outside’

vompelitors.
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RFID is an example of movement of research outside traditional natural
resource applications. Radio frequency identification has application in
national defense, home electronics, medicine, and other fields where it can
he used to more efficiently track inventory and cargo. University
researchers are working with private industry Oll installation of RFID
systems and developing computer programs to link information to a
secured Web-bascd system. In addition to research that helps businesses
use RFID technology, UAF’s Center for Nanosensor Technology, in
partnership with private industry and North Dakota State University, is
building a sterile lab for research and development of high-end, custom

RFID tags.

BUSINESS INNOVATION-A lot of applied University research involves
investigating specific problems encountered in Alaska natural resource industries.
Solutions to these problems reduce the cost of doing business, increase the
opportunities for business expansion, and can lead to the development of new

products and ways of doing business.

(0]

Fisheries— A commercial geoduck harvest in southeast Alaska has
historically supported the export of about 400,000 pounds of processed
gcoducks annually to the Pacific rim. University researchers helped
develop a RSI’ (Paralytic Shellfish Poisoning) monitoring system that has
allowed harvesters to ship their product to market live rather than
processed. Since the market price for live gcoducks is potentially S5 to
S10 per pound compared to S.SO for processed produels, this change is
having a dramatic effect on the profitability of this industry. Furthermore
it opens up the opportunity for an entirely new enterprise -geoduck
farming that is beginning to develop at sites in southeast Alaska. When
fully developed the industry could be shipping | million pounds or more

of live gcoducks annually."
Mining The manager of the Fort Knox gold mine near Fairbanks moved

there specifically to work with the Mineral Industry Research Lab at the
University and he is currently working unvards his PhD at UAF. His work
involves modeling that assists in making production more cost effective.

| hiiversiiv reseaivh contributed to a £=7 million expansion on the Fort
Knox plant that has increased recovery by 2 percent S3.S million
dollars.'l Other employees at the Foil Knox Mine are working on degrees
at MIR I. and using classes to explore problems they encounter at work.

PI'HIL.ir INFRASTRU(TURK EFFICIENCY - -University research is
involved in many areas looking at ways to reduce the costs of providing public
services in Alaska. Innovations reduce the cost of government and ultimately the

cost of doing business in the state

0 Engineering Roads Alaska roads from tilenallen and all points north
are subject to tin* settling heaves of thawing permafrost Permafrost
Julie Nc fi*i. South'/.ot Ahuka v ivi- I bftciuf Unni.itioii, pm.uul ciMiininniv;»lu»n



typically takes 50 yc:irs to lliaw completely making maintenance
expensive. A new embankment material developed by Prof. Doug Goering
at the Institute of Northern Engineering at UAF is designed to keep
permafrost under roads frozen and to prevent the settling heaves. The
material, which can cost up to 10 percent more than current embankment
material, is being used in new road construction in Fairbanks. The Alaska
Department of Transportation plans to use the material on other new road
construction where it will save money over the life of the road, even
though initial installation IS more expensive than traditional methods.

o0 Telemedicine— Delivery of medical services to rural Alaska is expensive
and time consuming— often requiring patients and health care workers to
travel great distances to sec each other. University research developed a
method for transporting inr./cs over existing telephones lines. This
technology is being use* ny health aides in rural Alaska who lake pictures
of patients and send th m lo doctors hundreds of miles away at
considerable savings to all involved. Telemedicine is used by the Alaska
Federal Health Care Access Network. (AFIICAN), which has 235 sites
throughout the state mid coordinates between public health nurses, the
Coast Guard, Veterans Administration, military and Native community.
University researchers presented a report on Alaska's telemedicine project
to the eight-nation Arctic Council so that this technology could benefit
other countries where great distances make it difficult to deliver health
services. There are plans to expand into telepsycholoev. tclcradiolo\L/Jv, and

teledermatolouy.**

e PIHI.JC ASSET MANAGE.MEN'I’-Ipiivcrsiiy research helps to sustain and
enhance the value and productivity of Alaska’s natural resources.

o0 Seafood-- The UAF Fishery Industrial Technology Center (FIT( ) in
Kodiak is working to increase the value of Alaska’s fishing industry and
marine resources through research, technological development, education
and service. |l C two main programs are Sustainable Harvesting and
Seafood Processing,

0 Energy for Alaska CommmiitiesiScienlists at the Arctic Energy
Technology Development |. "oratory at UAI: are wot king closely with the
power generation, coal, oil and natural gas industries *o design and fund
research projects that will make a difference lor Alaska. |hey are
particuhuly emphasizing proposals that involve | AF and industry
collaborations.

0 Coal A Coalbed Methane Project is underway to find coal seams m
icmot" villages where importing energy is wry expensive. A Coalbed
Methane Project in Fort Yukon is being undertaken with support liom the
Department of Natural Resources,

¢ Oil and (las the unbiased nature of University research often makes it
desirable to private industry. This is true ol a project undertaken by

prot Fal Hil), ar<kuic HIrdROL. fo 111+ of licalili ,mJ Social \\VIf.ne, pcisoiijl iomii>uiii.i(ioit
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UAF’s Institute of Nortiiern Engineering to study the environmental
impact of draining tundra ponds to create ice roads on the North Slope. BP
is interested in the project because il not only provides valuable
information on roads the company is using to conduct business, but it also
provides “ unbiased” research the company can use to respond to
environmentalists' concerns. The project lias funding from the Department
of Energy and BP is providing a cost share,

Methane Hydrates -the University is conducting research on energy
sources that can be used when fossil energy supplies arc depleted, 50-80
years from now. This forward-looking research— which BP is supporting
with money and expertise is concentrated on extracting methane from
frozen methane hydrates. Methane is a pure chemical compound from
which natural gas is produced. There is as much methane in methane
hydrates as in all known natural gas reserves,

Membrane Separation Technology— University researchers will tie
junior partners in research that is planned by BP and its stakeholders to
find a cheaper method to separate CO2 from natural gas. Before natural
gas may be shipped through a pipeline C02 must separated out. Costs for
building a gas separation plant are currently estimated at S2.5 billion. This
project would develop a process that could save $500 million from the
total cost.

Prospects for future research Alaska is becoming less and less
attractive to large oil companies that can extract oil other places more
cheaply. This will mean smaller oil companies coming to Alaska. These
smaller companies will have less in-house research capability (unlike BP
that has its own geology department) and will he more likely to turn to

IIn crsity research to support their work.

INFORM.VI ION FOR BETTER BUSINESS I)ECIS10 NMAKIN G—The
I Inivcrsily provides nonproprictary information available to all for use in aiding

business and government decision making.

(0}

(il NA, the Geographic Information Network of Alaska, that makes digital
data associated with geographic coordinates, available to scientists, policy

makers and (he Alaskan pubilic,
Alaska Sea Icc Atlas, a website of ice information used for logistical and

cnginccring-lype decisions in ice covered water,
ISER economic projections produced by the Institute for Social and
Economic Research are used by govemment. individuals and businesses to

make investment and planning decisions.

EX PER'TISE—Expertis?’gamed doing | Jruvlirsity research prov dcs a source of
experts on issues of importance to industry and to the public process

Seafood Markets—Prof. Ciunnar Knapp has spent many vcars
researching Alaska fisheries issues and spccilically Alaska's salmon

industry for the Institute of Social and Economic Research, ilis expertise
has been used by the Alaska Scalood Marketum Institute Alaska salmon
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processors have also relied upon Prof. Knapp’s expertise, most recently in
a class action antitrust case brought against them in 2003. Salmon
processors relied upon Prof. Knapp as an unbiased expert since he testified
based on research conducted for the University and received no pay for his
testimony. Prof. Knapp’s testimony helped the jury understand the
downturn in the salmon markets, resulting ultimately, in the processors
prevailing in court. The jury’s decision preserved thousands of processing
jobs and saved Alaska processors millions of dollars.2L

o0 Grant Assistanee-Univcrsity faculty arc experienced in developing grant
proposals and use this expertise to help teach community members how to
apply for grants. The Institute for Circumpolar Health Studies assisted the
Aleutian Pribilof Island Association in gelling a grant to study
contaminants in subsistence foods. The Association was the first tribal
body to obtain, independently, a competitive grant from the National
Institute for Health Sciences Environmental Research. They in turn
contracted with the University to evaluate the program and other services.
By providing expert advice— and evaluation services— University
researchers enabled community members to conduct research ofbenefit to

themselves.

TRAINING—Researchers trained in Alaska do a better job than those imported

from outside Alaska. Many private and public offices have close ties to University

departments graduating students in their field. These students not only bring

innovative ideas, up-to-date knowledge, and sensitivity to Alaska issues and

problems, hut they are also more likely to stay Oll the job thereby reducing the

costs of turnover to employers.

0 Lead Removal from Contaminated Soils— Brice Environmental, a

Fairbanks range maintenance and remediation firm, hired staff trained at
UAE’s Mineral Industry Research Lab (MIKL) when it made the transition
15 years ago from construction work to soil remediation. University
expertise helped Brice to blend its "dirt moving" capabilities with
technical lead remediation to provide clients with environmental services.
The firm continues its association with MIRL —eonsulting with faculty,
benefiting from research papers and staff taking courses. Now, ninety
percent of Brice's work is done outside of Alaska. They’ve completed
projects at the Twin Cities Army Ammunition Plant. Port Polk Louisiana,
Massachusetts Military reservation, and Fort Oix New Jersey among
others. ‘I hey’ve also done work at Foil Greeley.’

TOURISM ENHANCEMENTUniversity research facilities such as the Alasl a
Seal.ife Center, Poker Flat Research Range, and t:AF Museum contribute to the

l.etteis M support nf I'rut. (iunriai Knapp's testimony and rcseauli mmil in | nivmity nf Al.ist.j Piejudent
\latk Hamilton June 2WU from Don <iiles, Pmfdent A CPU Icicle Seafoods, Inc Alec Hrmdle, Ul.nrm.1n
V*aids Cove Packing Company; and <liailcs ]1 Itundiant, President A: t lit) | ndent Seafoods 1oipoiaiion.
4Prof. Cail llild, College »I Health and Social Well.ite, pmm1.1l lummunicahon
* loin lieiijaniiri, Mik’c fillsitniAQtal, personal eonnnuniealion
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attractions that bring tourists to Alaska. Ongoing research provides interesting
displays and current information making these institutions vital and interesting to

tourists looking for uniquely Alaskan experiences.

INVENTIONS AND LICENSIN G—the Intellectual Property and Technology
Transfer Office is encouraging the licensing, patent and copyright of products of
University research and is working with government and industry to find support
for University research. It is encouraging inventions and helping with marketing.
In addition to Prof. Doug Goering’s road embankment material that prevents
permafrost thaw, other, licenses have recently been issued for musk ox feed
rations; a genetic switch in bacterial form; three nanoscale sensors; a method for
softening both saline and freshwater ice with biodegradcablc materials that will
have application in the frozen food industry; and an acoustical tree/log imager to
find flaws in standing timber. Joint inventor projects include a new design for a
(low Held that may have use in the medical industry as well as reverse osmosis
industry that may have application in the fuel cell industry. Although Prof.
Goering’s embankment material is being used, as is the mu. k ox feed, other
inventions and procedures licensed may take longer lo find their niche in the
market and to bring financial returns.

e NATIONAL SPILLO VERS—Research that has a “spillover effect” p  Hing
benefits to the rest of the nation and the world, enhances the University’s
reputation. University of Alaska research is internationally recognized a large
number of liclds within engineering, space physics, climate change
and policy research. Much of this research is conducted at the Big
Institutes on the UAF campus: the Geophysical Institute, Inlernalio wctic
Research Center, Institute of Arctic Biology, School of Fisheries and Ocean
Sciences, School of Natural Resources and Agricultural Sciences, and the Arctic

Region Supercomputing Center.

6. The Big 6 Institutes

m GEOPHYSICAL INSTITUTE—The Geophysical Institute conducts research
from the center of the earth to the center of the sun. The largest institute on the
UAF campus with seven research groups and ten research centers Gl has a
work! class reputation in marine and terrestrial geophysics and receives a total of
nearly =8Hmillion in research funds from NASA, the National Science
Foundation, the Department of Energy. USGS in addition toother public agencies
and private industry. The products of research at the Geophysical Institute
which includes Space Physics; Atmospheric Science; Snow, Ice and Permafrost;
Seismology; Volcanology; Tectonics and Sedimentation; and Remote Sensing is
exported throughout the world. Examples include:

0 SAR One of the major projects at G! is the Alaska SAR (Synthetic
Aperture Radar) Facility. NASA iwcs SARs data to study changes in the
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earth’s surface, including a recent project mapping the destruction of the
Amazon rainforest,

Sedimentary Research— Private industry is interested in G| research
such as basic sedimentary research in the Brooks Range which is being
conducted with funding from the oil industry,

Poker Flat Research Range— The Geophysical Institute is home to the
Poker Flat Research Range—the largest land-based rocket range in the
country and only University-based rocket range.

INTERNATIONAL ARCTIC RESEARCH CENTER (IARC)-Jointly
established by the Japanese and United Stales governments the International
Arctic Research Center conducts research vital to understanding climate change,
global warming and Arctic phenomena. While the economic benefits of this
research may not be realized for a long time, the work of IARC in determining the
balance of natural and human factors contributing to global warming will be of
great interest to industry as well as governments. The results may very well
determine how industry conducts business in the future. Examples of activities

include:
0 CO2 Protocols—IARC research helps countries develop C02 protocols

(0}

to address global warming,
International Research— The Center integiates the work of more then ‘)0

international researchers.

INSTITUTE OF ARCTIC BIOLOGY-Thc Institute of Arctic Biology has six
major programs that include research in neuroscience, infrastructure research.
Native health research, an Experiniu lal Program to Stimulate Competitive
Research (HPSCoR), ecological research programs; and a Resilience and
Adaptation Graduate Program. These programs bring in research money from
Nil I. NSF, the National Center for Research Resources, among others, Program

examples include:
0 Arctic Ground Squirrel lliherualion—University research on the

hibernation of Arctic ground squirrels has ,*,cn featured in national
magazines such as Nature and created a great deal of interest.
Understanding how the squirrels can nearly stop their hearts during
hibernation could lead to methods for preventing tissue damage in human*
during strokes, as well as many other possibilities,

Timlik Field Station-1he Toolik Field Station on the north slope of the
Brooks Range attracts researchers from mound the world interested in
high latitude ecological and global change reseaich.

Experimental Program to Stimulate Competitive Research |.PSCoOR.
a University-state partnership, is intended to build Alaska-based research
to support training of students for 21" century technologically based

economy.

27



SCHOOL OF FISHERIES AND OCEAN SCIENCES— Alaska’s oceans
supply over half the seafood for the nation and the School of Fisheries and Ocean
Sciences (SFOS) has seven units and five research programs that conduct vast
amounts of research to support the ocean harvest. The research done in this school
is of great benefit to Alaska’s seafood industry— which is the largest private
employer in the stale. SFOS not only provides help in the management of the
resource it also contributes to expanding the resource with innovations in product
and machinery. Examples of activities include:

0 Fisheries Management—Studies on the Stcllcr sea lion and fishing gear
impacts on endangered seabirds help with management of the fisheries—
allow ing fishermen to make a living and also preserving liic environment,

0 Expanding the Resource-A new state law opened up 100 leases to
shellfish aquaculture that includes clams and mussels. University rcseaich
is providing information on the best way to grow shellfish and also
providing information on different species that might thrive in Alaskan
waters.

New' technology—Research at the Fishery Industrial Technology Center in
Kodiak is focused on finding innovations in product and machinery for the

fishing industry.

SCHOOL OF NATURAL RESOURC ES AND AGRICULTURAL
SCIEN CES—The School of Natural Resources and Agricultural Sciences
continues to focus research oil problems related to sustainable agriculture and
forestry in relation to economic, social and cultural needs. This research helps
Alaskans develop crops, livestock and feed in our challenging environment.
o Tmfgrass performance for golf courses in .Southcentral Alaska and the
development of a new Iced mix for musk ox are recent research projects
conducted in the School of Naturai Resources and Agricultural Sciences.

ARCTIC REGION SUI'ERC.O.MI»UIING ( EM ER—ARSC provides
computational resources to hundreds of scientists and re. earehers in Alaska and
across the nation. TiuPe researchers tackle enormous computational problems lor
some of the Arctic’s greatest challenges including global climate change,
bioiiifonnaiics. permafrost, ocean circulation and sea ice. Completely funded by
the IJeparlinent of Defense. ARSC also hi ings in significant research doll.us limn
outside Alaska. In the future ARSC maybe iscd by private businesses, which
would bring additional revenue to the | 'nivcrsity.
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Project Partners
& GW Scientific

& BP Exploration
& ConocoPhltlfps Alaska
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Alaska Department of Natural
Resources

Alaska Department of Fish and
Game

*

& U.S. Bureau of Land Manage-
ment

Introduction

For many years, the oil industry
and support services have built
ice roads and pads for in-
creased access to remote sites
with decreased maintenance
costs. This technique is quite
important to the oil industry in
that it allows oil field develop-
ment or maintenance while
avoiding the environmental dis-
turbance associated with con-
struction of gravel roads and
pads. Construction on ice-roads
and pads begins in Docombor
or January whon the tundra mat
is adequately frozen to support
construction traffic and contin-
ues through April (doponding
upon woathor). Recently numer-
ous questions have boon raised
regarding the potential environ-
mental consequence® of such
pumping. Possiblo offouts of
pumping includo impacts to tho
water balanco, impacts to
aquatic organisms (including
fish and invortobratos). and im-
pacts to tho lako wator chomis-

try.

North Slope Watershed Investigations

Physical, Biological and Chemical Implications
of Mid-Winter Pumping of Tundra Lakes
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Fiouro 1 North S.'opo map indicting current stl;dg/ nroa (top) and map indicating tho four
oxistrng monitored lakes (imago courtosy BP Exploration).

Project Information

In the Fall of 2002, the University of
Alaska Fairbanks Water and Envi-
ronmental Research Center, to-
gether with other projoct coopem-
tois, initiated a study to obtain
baseline information about tne
physical, biological, and chemical
characteristics of North Slope tun-
dra lakos in ordor to holp assess
FAmo of tho major quostions related
to winter pumping oi lakos. Data
from tho project is available to tho
public on the web sito. Automated
data collodion stations on lakes
provido 15-minute data which is up-
datod on tho dominate at hourly in-
tervals. This projoct Is funded in
part by tho U.S. Dopnrimont of En-
ergy through a grant provildod by
tho University of Alaska Fairbanks

Arctic Energy Technology Develop-
ment Laboratory (AEDTL). Addi-
tional funding is provided by project
cooperators in the form of financial
and in-kind mMcli.

Fipuro 2. Many North Slopo lakos aro brood-
ing eroas for Tundra Swans (photo - D Kar.0).



Physical, Biological and Chemical Implications of Mid-Winter Pumping of Tundra Lakes

Project Goals

& Collect baseline environmental data on
pumped and nor-pumped tundra lakes

& Define recharge areas to the lakes

< |Initiate distributed modeling analyses of
broad area tundra pond water balance

» Determine the implications ofpumping the
lakes

& Provide data andproject reporting topro-
ject website

Parameters Monitored

< Continuous lake water levels and tempera-

ture
& Continuous specific conductance and dis-

solved oxygen
< Individual measurements o fpH. alkalinity,
specific conductance, turbidity, ice thick-

ness
<4 Individual measurements o f water chemis-

try parameters: Calcium, Magnesium, Ni-
trate, Potassium, Sodium

Figure 5 Rosoarchors colloct water quality and water chemistry
data on a lako during the wintor.

] -y .

* % 2
WERC-Fact Sheet-03-01

Figure 3. Transporting tho hydrologic data collection station to
the lake. Stations are designed to float on tho lake during t he
summer months. They are solar powered and data is transmit-
ted to a baso station and uploaded to the internet lor near real

timo reporting.

Figure 4: Ice road construction begins when tho active layor is
satisfactorily frozen. Snow is packed and then pumped water is
sprayed onto the snow surface until a sufficient road thickness is

attainod (photo — W. Morris).
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For More Information:

Il you would like to find out mcro about this project, visit the
following wobsito.

hity 1WW U4 oduVli' IVCijueUAWIWepyv'1.OVICChBru<tfnds« rirri

Or contact.
Larry Mirumari (UAF) 107 474.7331, ffldhffluafodi)

Douglas Kano (UAF) 907 474-7800, dilMdUOLfidU
Micfiaol Lilly (GW S1907 479-8891. rQlillygjjRvsKilfiIM~ M)P)

UAF Waicr ark] Fniironmetilal Hereanil Center P.O. lion 75%860; Fairlunkf. AK 99775; Phone. (907) 474-7.1.11 Fav 907-FM-7979; flldM ' ualnhi
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Pre-Publication Draft - Subject to Change

EXECUTIVE SUMMARY

Purpose
The purpose of the investigation is to compare the economics of various

electrical power generation options for the City of Galena. Options were assessed over
a 30-year project period, beginning in 2010, and lhe final results were compared on the
basis of residential customer electric rates ($/kWh).

Galena's electric utility currently generates power using internal combustion
diesel engines and generator sets. Nearby, there is an exposed coal seam, which might
provide fuel for a power plant. Contributions to the energy mix might come from solar,
municipal solid waste, or wood. The City has also been approached by Toshiba, Inc., as
a demonstration site for a small (Model 4S) nuclear reactor power plant.1 The Yukon
River is possibly a site for in-rivor turbines for hydroelectric power. This report
summarizes the comparative economics of various energy supply options.

This report covers:
« thermal and electric load profiles for Galena
+ technologies and resources available to meet or exceed those loads
+ uses forany extra power produced by these options
« environmental and permitting issues and then
« the overall economics of each of the primary energy options.

Loads

Currently, the city buildings, school, swimming pool, and health clinic space
heating needs arc mot by capturing the heat rejected by tho diesel electric generators
(DEGs) and transferring the hot water to tho buildings (all close to the power plant). We
have assumed an existing average cogeneration load of 400 K Blu/hr for 8 months per
year plus a 300 K Btu/hr [commorcial/rosidonlial boiler load] for other buildings in town
for eight months. This gives a total yearly cogonoration thormal load [CTLoad] projected
for the future ol about 4 B Btu. (Northern Rosourco Group, 2004). Wo have distributed
theso over a year using Fairbanks heating degree days [HDD] data. Analysis shows that
allowing for exprnsion and additional customers for heat (tho Air Station), tho heat
dolivorod annually could be about 8 B Btu in the future.

In Flguro ES.1.wo sco the monthly clcclric energy genorated. This results in an
annual load slightly under 10 M kWh Tho averago monthly load was around 800 kW in

July and over 1 MW in January.

1Subsequont to rolonso of this report in draft form. Toshiba has olforod clanficntions to Ih«ir
proposal. First, duo to current US regulations and fuel aveilabilily. the fuel would probably bo
manufactured and tho reactor charged in a US nuclear facility (i.e. Argonno Nnlionnl
Laboratory). Toshiba's assumption is lhat tho rcnclor would be returned to that location for
decommissioning. Second, the capital cost would bo borno by a third parly (to bu dotormined)
lhat would bocomo |ho plant owner and responsible for decommissioning Changes lo tho tout
hfivo bcon mndo to rolloct those assumptions
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Figuro ES.1. Monthly electric generation for Galena

Taking the equivalent projected heating loads and adding the electric loads over
tho year yields the load requirements displayed in Figuro ES.2. for the year 2010.
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Figuro ES.2. Combined healing and oloctrical loads based on current tiso in Galona

Tho various generation options availablo have different output capacities. For
oxamplo, thn Toshiba *1S systom has a generation capacity of 10 MW. Thus, oxlra
powor would t>0 availablo. If the rales were sufficiently low, residential spaco heating
might bo an option, as would commercial activities including groonhousos and
aquaculture Figuro ES.3. illustratos a possible profilo using tho base loads from
Figuro ES.2 with the addition ol some of thoso options for tho yoar 2039 Tho power
requirements aro about 8 MW. This would still loavo oxtra powor for other usos
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Figuro ES.3. Projected combined loads for 2039 with residential space heating and one
2000 ft' greenhouse.

Powor Generation Options

Tho Ihreo systems assessed in depth were enhanced diesel, coal (mino and
powor plant), and tho Toshiba 4S nuclear reactor. In lhe later two cases, backup diesel
generators were retained to provide powor during any timo the primary system was
down for repairs or maintenance. All economic analysos includod the cost of the backup

diesel system.

Enhancod Diosol. According to lhe Rural Alaska Energy Plan (MAFAa, 2002).
the most efficient villago sizod DEGs available today are capable of achieving peak
olficiencios in the 15.8 kWh/gal range. With a fuel oil having a heating value of 135 K
Blu/gal, this is equivalent to converting 40% of tho onorgy in tho fuel to olectric powor.
For tho past two years, tho Galona avorago monthly oloctrical gonoralion efficiency
varied from about 13.2 to 14.8 kWh/gal and averaged 13.76 kWh/gal. For this analysis,
wo assumed that tho units currently in use will continue to perform at 14 kWh/gal and
any upgraded or now units will oporalo at 15 kWh/gal.

Coal (MIno & Powor Plant). Exposed coal seams are aboul 18 road miles
upriver from Galana near tho Loudon town sito. This deposit is not well-undorstood.
Boforo much lurthor analysis is attomptod. tho deposit must bo oxplorod to detormino its
sizo and very importantly us depth bolow tho surfaco. Samplos havo boon analyzed and
havo shown an estimated hooting valuo avoraging 9.4 K Btu/lb (18.6 M Btu/ton), sulfur
contont loss than 0.5%. ash avoraging 9 % (range 2-16 %]. and moisture content
averaging 19% (14 to 28%). One ox(>osod seam Is about 9 foot high and 2,000 foot
across. (Phillips and Donton. 1990] If a 1-MW coal-fired plant were to operate with an
oflicioncy of 25%, it would roquiro about 0.68 lons/hr of coal or aboul 12.000 ft‘'/month.
If a 100-foot width woro takon from this 9-foot-hlgh coal seam. 13 ft/month or 166 feotyyr
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would have to be excavated. This coal might be delivered to Galena for an estimated
S100 to 5128/ton.

Atmospheric fluidized-bed combustion (AFBC) boilers are now well-established
as a mature power generation technology with more than 620 AFBC units in operation
worldwide in the size range 20 to 300 MW. Current operating experience shows that
AFBC boilers meet high environmental standards and are commercially viable and
economically attractive. For more information on AFBCs see
littpV/www epri com/journal/dotails asp?id=627&doctvi)o=foaturos

These plants burn a range of fuels, including bituminous and subbituminous coal,
coal waste, lignite, petroleum coke, biomass, and a variety of waste fuels. In many
instances, units are designed to fire several fuels (including biomass fuels), which
emphasizes ono of the technology’s major advantages: its inherent fuel flexibility.

While no AFBC coal power plants in lhe small size range required at Galena
have been built and operated at this time, small AFBC boilers have been used lo provide
heat for Industrial processes. Adaptation to power production requires the addition of a

steam turbino and ancillary equipment.

Tho U.S. Department of Energy (DOE) initiated a study in 1998 (Northern
Economics. 2001) to investigate the capital and operating costs of small coal-fired powor
plants (GOO kW to 2 MW). The installed capital costs wore estimated at from S3.0K to
S4.3K/kW and an electricity cost of SO.22 to SO 77/kWh.

A 2003 feasibility study on a barge-mounted 5-MW AFBC powor plant (Bonk,
2004) estimated capital costs from S20M to S25M and elcctricily costs of SO.20/kWh

minus a credit for heat delivered using Galena coal.

J.S. Strandberg (1997) did a feasibility analysis of an 800 kW AFBC coal plant in
McGrath plus a 125 kW DEG. Tho analysis estimated a total project budget of about
S 14 million, which included tho powor plant, coal mine development, haul road, and an
expanded district hoating systom. Tho estimated electricity cost was SO.176/kWh. which
included a S0.077/kWh credit for hoa! doliverod. Over half tho total cost was for coal
and limestono. A major issuo was tho high parasitic powor requirod (over 155 kW). and
tho estimate for it was Increased as tho study was completed.

Phillips and Denton (1900) calculated costs for a 483 kW coal-fired model
cogonoration facility producing 6.8 M Btu/hr of hoat. Tho costs of electricity ranged from
SO. 11 to S0.22/kWh for a baso load plant to as much as S0.80/kWh for a lightly loaded
plant. Of the 21 M Btu/hr fuel input. 46% wont to thi production of oloctricity. Of the
total capital cost ol $7.5 M. $2.0 M was allocated to electrical and +$5.5 M to heat. For a
plant in Galena using l.oudon coal, tho oloctricity costs wore ostimatod to rango from

S0.26 to SO 36/kWh *

A coal-fired plant should bo a baso-load plant sl/ed to run near its capacity all ol
tho limo except for planned shutdowns for malnlonanco and repair.

Toshiba 4S Nucloar Plant. Tho 4S Model powor plant concept is based on a
design for a Small Innovative Roaclor (SIR), which is a sealed unit. Unliko conventional
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reactors, the 4S concept is for the sealed reactor to be delivered at the site, installed
with the generator system, operated for the prescribed design life, removed, and
replaced with lhe sealed assembly intact. Thus, there would be no emissions (other
than steam), no release of radioactivity, and minimum chance of radiation exposure
when the reactor assembly is buried. Toshiba has approached the City with a proposal
to provide the reactor and power plant so Ihat the 4S can have a reference site and gain
operational experience. The capital cost would be borne by a third party to be identified.
Some oxpense may be incurred by the City for site preparation and installation.

The 4S has no mechanical systems internal to Ihe sealed assembly.
Electromagnetic pumps move the cooling fluid. The reflecting shield that controls the
reaction Is also moved electromagnetically. This greatly reduces the potential for
mechanical and equipment problems. Cooling and heat transfer is accomplished using
liquid sodium metal. Heat is transferred to a steam generation loop and the resulting
steam drives the turbine to generate electricity with rejected heat in the condensed water
available for district heating or other uses, For district heating, the steam can be used
directly. Problems that have occurred in sodium-cooled plants design have been in
sections of tho plant other than the reactor.

In this concept, the nuclear reactor is planned to be installed up to 100 feet below
grade and capped with reinforced concrete. This provides a nearly impenetrable barrier
that cannot bo lifted by any heavy equipment available in Galena. The 4S also uses a
nonproliferation fuel that cannot be used to produce a nuclear weapon without first
undergoing isotopic enrichment, an extremely costly and technologically challenging

process.

The projected 4S capital cost is projected to be S2,500/kW for tho 50-MW model
when developmed. Il these assumption scales for a 10 MW unit, the capital cost would
bo $25 million/ If fully utilized, electric powor from Ihe 50-MW unit is estimatod by tho
vendor to bo SO.065/kWh. Our economic analysis proved to bo highly sensitive to Ihe
number of plant personnel required. A reasonable number of operations personnel are
required for ollicioncy and safety, but it is not known how many security personnel may
be required. A detailed safety and security risk assessment, roquirod by the Nuclear
Regulatory Commission licensing process, will determine tho necessary staffing levels.
Tho time required for Iho NRC licensing process is not known at this lime. |l may add a
significant period bofore tho plant can bo started, but for purposes of this analysis, wo
assumed a start dato in 2010. Tho exporienco gained from the Galena project will be
used to rofino capital and installation cost ostiniatos for luturo installations.

Othor Gonoration Modulos

Although, other options for power wore considered, they woio not viable for
largo-scalo deployment by tho utility. rhose include solar, wind. In-rivor turbines,
biomass, fuels cells, and coal bed methane

In-rlvor Turblnos. Prototype turbinos have been developed but have not been
demonstrated in arctic soltings. Calculations ol tho powor output from candidate modols

' Tcnlubj (MOMKitrri 1tvt ntlimalo wih iintai douoN iy thn W-MW pLnt Wn h.ivo umkl tho fn | (wi KW hgunii and
Appfcwl >3to thn mvjKof u.*n Duo lo otonoailo* ul iuiWj, lhl« rtpfv- orli 111.1/ unlortl 110 Iho co*l of tho tmjltof. 10-MW
plnnt Hoftovor. mo .irn un.iwuro ul 1 iluikl cotl otllinoto lui lTho 10-MW uo
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indicate the output would be relatively low at Galena (22.5 kW for a unit with two 3m
diameter turbines). For these reasons, we did not pursue or recommend installation of

in-river turbines at this time.

Solar. Much of interior Alaska has a good solar resource for as much as eight
months of the year, including the springtime when there is a large need for both heat and
electricity. A downside to using solar energy is the intermittent nature of the resource.
Hence, as with any intermittent resource, storage can be a key issue. Solar
technologies take two forms, solar-electric (photovoltaic) and solar thermal. Photovoltaic
devices convert sunlight directly to electricity at efficiencies as high as 25%. although
10% is typical. Installation of a 100 kW module in a Galena setting could cost $2M.
Solar thermal technologies use the heat in sunlight to produce hot water, heat for
buildings, or electric power. In Galena, solar technology would best serve individual
home or business owners. Its impact on the utility was determined to be limited.

Biomass. Biomass can be wood from trees as well as plant residue, animal
waste, and the paper portion of municipal solid waste (MSW) The dispersed nature of
this resource makes the energy and time involved in harvesting an important issue. We
determined the contribution from this source to be too small for a stand-alone unit.
However, MSW could be burned in tho AFBC of the coal power plant.

Wind. Galena is located in a low wind resource region - Class 1 For wind
turbines to work efficiently and contribute significantly lo a utility, they must operate in a
Class 5, 6, or 7 region. Thus, wind was not considered.

Fuel Cells. This technology is under intenso development but has not been
commercialized. While some demonstrations are underway, fuel cells are not available

for utility applications at this timo.

Coal Bod Mothano. Gas has been produced commercially from coal beds in the
lower 48. Development of resources in other parts of Alaska is in a preliminary stago.
Because information to dovelop CBM in arctic conditions is insufficient, CBM cannot be
considered for Galona. If considered for development, extensive work is required to
delineate local reserves boforo development could occur.

Conservation

Conserving energy can reduce loads for utilities and reduce consumer powor
bills. Utilities have a role in providing information on conservation to thoir customors.
This roport discusses measures that can bo taken by end-users to conserve.

Usos of Fxtra Powor

Somo power plant options havo optimum sizes that would provide powor over
and above current and projoctod electrical consumption. For thoso casos, possiblo usos
studied included district heating, residential eloclric basoboard healing, transmission to
nearby villages, production of hydrogen, and horticulluro/aquaculturo. Usa of all onorgy
producod by generation options is ossontlal to realize tho full economic potontial of

gonoration systoms.
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District Heating/Heat Sales. Currently, DEGs provide heat to City buildings, the
school, and swimming pool. This is assumed to continue in all of the scenarios
considered. Some expansion is assumed. Also considered is the salo of heat through a
hot water pipeline to the Air Station. To provide space healing, the Air Station consumes
about the same volume of fuel oil each year as the electric utility. The value of the heat
supplied is equivalent to the value of the displaced fuel ail.

Electric Space Heating to Residences. If electric rates can be lowered
sufficiently, residents will begin to use more electricity in their homes. With sufficiently
low rates, many will convert to electric baseboard heating systems. The only reasonable
option here is the 4S nuclear plant. If this situation were to be realized, retrofitting the
homes and upgrading the distribution system would result in economies of scale,
increased convenience, and enhancement of in-door air quality. In considering the
economics of the 4S option, the costs of retrofitting and installation were included in the

capital cost to the utility.

Hydrogen Production. Projected electric ana heat loads over the 30-year life
of this analysis indicate that extra power will still be available. In considering other
potential uses, we assessed the production of hydrogen for fuel. Transportation of
hydrogen for sale outside the City was determined lo not be economical. However,
under certain conditions, converting City vehicles, school district buses, and Air Station
heavy equipment may be economically feasible. It might also provide the City the
opportunity to be a test-bed for production and use of hydrogen in remote arctic settings.
Hydrogen production may be feasible but not economically viable without subsidies. No
credit was taken for the oxygen that is coproduced, but it could bo captured and

compressed tor local use.

Transmission to othor villages. An analysis of estimated construction costs of
transmission linos to tho villages nearest to Galena revealed that the capital costs were
several million dollars greater than tho revenue that could bo colloctod ovor the 30-year
period. This option is therefore not considered feasible from an economic standpoint.

Groonhousos and Aquaculturo. Tho extra heal produced by now powor plants
may givo rise to private entrepreneurial activities. We briefly looked at the potential of
greenhouses and aquaculturo. Many othor activities may bo viable. If the cost for the
heat (in the form of heated water) woro low onough. these ventures appear lo have merit.

Environmental Issuos and Permitting

Issues related to permitting woro surveyed lor the generation options considered
viable. The critical considerations nro

Air pollution control

Wator pollution control
Waste management
Disturbance of lands/habitat

Alter considorincj all issues and potential omissions, tho 4S option a] poars to bo
the least problematic (this depends on the Nuclear Regulatory Commission) from tho
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standpoint of ease of gaining new permits. Opening a coal mine and building a coal-
fired power plant appears to be the most difficult.

Economic Analyses

Estimating the cost of power to the consumer is the primary objective of this
project. We considered the three options: improved diesel, coal (mine & power plant),
and the Toshiba 4S nuclear power plant. In all cases, the base case was taken as the
continuation and improvement of the diesel-based system now in place. The most

critical parameters for each option are shown below.

In the base case, two extremes were taken. First, the continuation of diesel
generation with a fuel cost of $1.50/gal at a flat rate (no escalation). 1he second case
took the cost of fuel at $2.15/gal and escalated it at 2%/year. These cases were used to
compare all the others. For the coal option, the delivered cost of the fuel and the
conversion efficiency of the plant were the variables on which the power cost most
depends. For the 4S option, the staffing levels (the plant operation staff was held
constant, but the number of security personnel was varied) required were the most

important.

Table ES.1. Most critical parameters for each option considered.

units low value high value
Diesel fuel prico in 2010 o/gallon 1.50 2.15
Diesel fuol price increase % per year 0.0% 2.0%
(over and above general inflation)
Coal price (delivered to Galena) S/ton 100 125
Coal plant average efficiency 30% 40%
Nuclear plant security staff positions 4 3A

Numerous scenarios were run showing the effect of vanous assumptions. The
power plant sizos, optimizod for the various technologies, wore taken with the load and
energy uses, and tho total project cost, as well as the electricity cost to the consumer,
was calculated. Tho figuros below show tho results for various sconarios beginning in
2010. Tho coal and nuclear systems assumed that DEGs would bo employed as back-
up for maintenance and emergency shutdowns. Therefore, the price of dioscl fuel
affocts the economics of those systems.
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Diesel System: Electric Rates
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Nuclear system: Average Electric Rates
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ES.2. Summary of results ol tho economic evaluations
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Loads served:
utility electricity
existing district heat
residential electric space heat
greenhouse
air station district heat

Life-cycle total cost (Smillion)
low value
high value

Net benefits compared to diesel (Smillion)
low value
high value
Average electric rate in 2010 (S/kWh)
low value
high value
Average electric rnte in 2030 (S/kWh)
low value
high value

Change

Diesel

59

0.26
0.30

0.23
0.36

Nuclear

X X X X X

(7)
35

3
67

0.10
0.21

0.07
0.15

Coal

[sometimes]

23
36

36

0.23
0.29

0.17
0.23

The economic evaluations included the costs of diesel backup generators for

coal and nuclear.

In all cases, the nuclear system will provide the lowest cost power to the

consumer. The coal option will beat the diesel option in some scenarios.

Conclusions and Recommendations

On tho basis of environmental permitting, tho nuclear plant appears to bo a clear
winner. Obtaining permits for tho coal plant appears to bo the most difficult. The validity
of this conclusion doponds on tho process and length of time roquired to gain j license

from tho NRC. All assumptions regarding costs and timing require validation.

Tho economic analysis reveals that tho 4S option will provide tho lowost cost
power if the assumptions hold. In the Galena case, tho assumption is that capital cost
will be borne by an outside party and that reasonable staffing levels will result from tho
licensing process. Tho coal option may bo economic in some scenarios compared to

enhanced diosol systems, so tho coal option should not bo entirely dismissed.

Even though installation of tho 4S nuclear plant prnsonts a potontial long-term
solution to Galena's critical energy issues from economic and nnvironmontal permitting
standpoints, other aspects, such as safety analyses, remain to bo performed as part of
tho licensing process. Ultimately, tho seloction of tho best onorgy option must consider
those analyses and other factors. Specifically, regarding tix* 4S nuclear plant option,
safety rolating to potuntial accidents involving tho reactor coro and the use of liquid

sodium as a heal transfer medium must bo adequately addrcssod

If this technology is

successfully doployod in Galena, its oconomic viability in othor Alaska villngos and

olsowhoro doponds on tho actual life cyclo costs yot to bo quantifiod.
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Benefits associated with adoption of one or more of the technologies discussed
in this report go beyond their ability to meet Galena’s thermal and electric energy loads.

We see the potontial for Galena to serve as a training center for rural Alaskans
interested in using similar technologies in their villages. We also see the potential for
use of additional cogeneration leading to economic development such as the
development of horticulture and aquaculture. Enhancement of local employment
associated with these activities is another benefit. With today’s uncertain energy
situation, many communities are diversifying their energy options. This includes adding
renewably based technologies to lessen dependence on fossil fuels. Adding a few tens
of kW of PV arrays, for example, could help Galena insulate itself against fluctuations in
the price and supply of diesel fuel.

Therefore, the recommendations are:

2 Proceed with refining the 4S evaluation process in conjunction with the NRC
0 It may be advantageous for Galena to enlist an independent organization
to estimate the time required for licensing and permitting
0 Toshiba and Galena should consider partnering with a U.S. organization
or National Laboratory to assist in the procoss

2 2 Retain tho current diesel systems (with scheduled upgrades) until a decision is
made regarding the installation of a replacement by about 2010.
2 2 Retain the option of a coal mine and powor plant until it is determined if the 4S

system can bo permitted and licensed. If tho 4S cannot be realized, then the
coal option appears fcasiblo (with a favorablo coal resourco assessment result).



