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Growing 7}
Alaska’s Economy i bl
Through X =7 IR WORLD TRADE CENTER

International Trade \ L ALASKA

International Trade is Big Business for Alaska:

Export Revenue
reached
$3.9 Billion in 2007

fAlaska’s

Top 5 Export
Markets

(Millions of US Dollars):

1) Japan ($855)

2) China ($716)

3) South Korea ($703)
)

5)

* In 2007, Alaska's exports to overseas markets reached
$3.9 billion, forty-second among the states.

+ Exports represent 10% of the state’s overall economy. This
ranks Alaska eighth in the nation (2006).

¢ Measured on a per-capita basis, Alaska ranks fourth in the
nation.

+ Exporting supports thousands of jobs statewide. These are
among the highest paying jobs in the state.

¢ Export markets enable Alaskan companies to expand their
customer base and product mix.

Canada ($460)

_ o Germany ($202)
¢ 77% of exporters in Alaska are small and medium sized

companies. Alaska’s

Top 5 Export

Commodities
(Millions of US Dollars):

1) Seafood ($1,979)

2) Minerals ($1,187)

3) Energy ($232)

4} Precious Metals
($132)

5) Fertilizer ($92)

¢ Small and medium sized companies accounted for 13% of
Alaska’s exports (by value).

Overseas Companies Have Made Significant
Investments in Alaska:

+ As of 2004, cumulative foreign direct investment in Alaska
reached $31 billion, the eighth highest total in America.

+ Foreign companies {(majority-owned U.S. Affiliates) operating
in Alaska generate 11,300 jobs. This represents approximately
5% of the state’s private-sector workforce.

Sources: Alaska Seafood Marketing Instilute
(photo); State of Alaska, Govemor's Office of
Intermnational Trade; U.S. Department of
Commerce, Exporter Data Base; International
Trade Administration; Bureau of Economic

Analysis.
‘!.. Information based on 2007 figures, except
W For more information, please contact Greg Wolf, Executive Director where noted.
‘?:L’:;K";'Lj 431 West Seventh Avenue, Suite 108, Anchorage, Alaska 99501~ 3511, USA
S Phone 507.278.7233 Fax 907.278.2982

f((ff{&f/u—/t/ci{l/ff eMail info@wtcak.org http:/fwww.wicak.org
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partners.

WORLD TRADE CENTER

ALASKA

WTCAK has five
focused trade
development
programs.

These programs are

designed to give i sheater i ) K@REA

members and
community partners Connection

the ideas, information
and hands-on
assistance to identify
and pursue business
opportunities in
Alaska’s major
markets.

Four of the prog rams China Calling is.a trade development program of World Trade Cermer Alaska, The program is designed to assist
are Countl'y-speCIfIC PSR u o Alaskans-to idemtify and pursue business opportunities in Ching, : )

These countries
represent the state’s
four largest trading

Canada: Opportunities Next Door is a trade development program of World Trade Center Alaska. The program
An Oth er p rog ram is helps Alaskans to pursue business opportunities in Canada.

focused on new, high
potential markets that
are experiencing

rapid economic

growth. —
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For more information on these programs and other activities, m

please contact Greg Wolf, Executive Director {mmiu‘; o

431 West Seventh Avenue, Suite 108, Anchorage, Alaska 89501- 3511, USA CALASKAZ
Phone 907.278.7233 Fax 907.278.2982 N

eMail info@wicak.org hitp://www.wtcak.org fa’}mﬁ%/b
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WORLD TRADE CENTER

ALASKA

Premium Level
Members:

¢ Alaska Airlines

< Alaska Business Monthly

+ Alaska Interstate
Construction, Inc.

+Alaska Railroad Corp.
+BP Exploration

+Chugach Electric
Association, Inc.

oFedEx

+Lynden International
+Movers, Inc.
+Northrim Bank
+Sealaska Corp.

+South Central Timber
Development, Inc.

+ State of Alaska
+Tyonek Native Corp.
+United Parcel Service

+.S. Commercial
Service

¢Usibelli Coal Mine, Inc.

+Wells Fargo Bank

431 West Seventh Avenue, Suite 108, Anchorage, Alaska 99501- 3511, USA

WORLD TRADE

CENTER ALASKAIS...

World Trade Center Alaska is a private, non-profit
membership organization providing international trade
and business services to members and community
partners across the state. The mission of WTCAK is to
assist Alaskans to successfully compete for trade and
investment in the global market«place

The Center pursues this m|53|on,throuqh five core

Trade Developn%é‘ﬁt@research forg,gzmarkets and
identify trade opportunmes f@r Alaska companies.

Trade Service - support Alaska companies with the

information and hands-on assistance needed to make

trade happen Connect Alaska sellers with overseas !
; *

j .

Trade Network - provide members with access to fa-
cilities and support in more than 300 cities around the

world. K B

How do you become afWili®AK member?

Contaﬁ '|nfo @ﬁtcak.org

4 \.,"\
)
WORLD TRADE CENTER

NALASKAY
Phone 907.278.7233 Fax 907.278.2982 Sl
eMail info@wtcak.org hitp: Ifwww wicak.org LL{(JBW&’Z/TJ
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~Dennis Mitchell, Regional Manager Alaska Em%mrs

__Lynden International

“Lynden International has been a member of World Trade Center Alaska for 20 years. Our membership
in this organization has been extremely successful in our viewpoint, providing interesting and timely
discussions refated to International Trade that is relevant to our industry. Through the auspices of
WTC Alaska, we have made valuable contacts that have enhanced our busingss prospects and

have enabled us o expand our horizan of opportunity. We encourage businesses with an interest

.. inInternational Trade to become a member of the World Trade Center Alaska, and discover for

themselves the benefits of membership.”

" Michel

" Brophy-

Bill Brophy, Vice President, Customer Relations
Usibelli Coal_Mine Inc. o
- “Usibellil Coal Mine (UCM) is proud to have been a member of World Trade Center Alaska (WTCAK)

*. for the past 10 years. WTCAK has been an important part of the team assisting UCM with successful

- marketing of Alaska coal to a variety of international customers on the Pagific Rim. The management

~ team at WTCAK possesses the talent and expertise to assist with development programs, strategic

planning, market surveys, special international events, and trade missions abroad. WTCAK has always

k'~ been available to assist with our requirements to conduct research and coordinate with private busi-

nesses and government officials, both in the United States and with allied countries. They have been
instrumental in fostering great relationships enjoyed by UCM with the Alaska Railroad Corp. and the
Seward Coal Loading Facility.

UCM has enjoyed export of subbituminous coal to South Korea since 1984 on long-term contracts.
During 2004 UCM established a new business relationship with Glencore Ltd., delivering more than a
half million tons of Usibelli coal to three electric utilities in Chile. Over the years, UCM has also provided
test shipments to Taiwan, Japan and Russia.

Itis a pleasure to applaud the great work at WTCAK during November as we celebrate their 20th

Anniversary "

Wells Fargo Bank Alaska

:

|

"~ "Our membership with the World Trade Center Alaska has helped us make connections with the leading

international commerce organizations in Alaska. As an international financial services company with an

BN - Alaska presence, it's critical for us to develop relationships with World Trade Center Alaska members.
¥ . It's very exciting for us to help local businesses expand into the global marketplace, and World Trade
_ Center Alaska is a tremendous advocate for broadening Alaska’s global commerce horizons.”

| “Beverly Jenkins, President

Upscale Inc.

“The staff at World Trade Center Alaska have been very helpful to our business. We were just blown
away and still are when we continue to work with their office. We feel that they go above and beyond

" their duties. For example, we were very excited when they took our product to China and made all the

necessary contacts for us. Whenever we call them with a question, they are never {00 busy to help
even though their office is very busy. They never seize to amaze us. Thanks so much for all World
Trade Center Alaska continues to do!”

~ Yoshi Ogawa, Owner
International Travel Consultants Inc.

. “World Trade Center Alaska has been a great partner in enhancing my business over the years. | first
~ became involved with WTCAK as a corporate member of Northwest Airlines about 15 years ago. Since

then, | have continued to renew my membership for the past 10 years for my own business. World

* Trade Center is always responsive to the needs of the members by bringing speakers with appropriate

topics, and continues to educate members about current issues that are important to the international
community in Alaska. WTCAK is always helpful in assisting us, from providing opportunities to
networking with other members to assisting me in ways that benefit my products and services. They
are also instrumental in getting the word out to the international community of our latest offerings and
services in a cost-effective manner. WTCAK certainly helps my company think locally and act globally.”

R N L P,

P T S AP

Hemt poii 0

www.akbizmag.com » Alaska Business Monthly » November 2007 ’
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STATE OF ALASKA /===

801 Wess Tenth Street, Suite 200

Department of Education & Early Development PO, Bow 11500
- . . Juneau, Alaska 998 1-05010)
Office of the Commissioner (9147 465-2800

(Y07} $65-4156 Fax

Presentation by
Commissioner Larry LeDoux

Senate Special Committee on World Trade, Technology & Innovation
Senator Lesil McGuire, Chair

. Wednesday, February 18, 2009, Alaska Capitol Butrovich Room 205

Senate Bill 31
Alternative & Renewable Energy Production Tax Credit

Preparing Alaskans for jobs and careers in emerging alternative energy

technologies

4t
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Alternative Energy and Secondary CTE in Alaska February 17, 2009
Career & Technical Education (CTE) in Alaska’s secondary schools

Technological advances and global competition have transformed the nature of work. Tomorrow's jobs
will require more knowledge, better skills, and more flexible workers than ever before. Current CTE
programs incorporate rigorous academic, technical and employability skills so tomorrow's workers can
continually update their knowledge and skills and be prepared to change jobs and careers several times.
Career clusters identify educational pathways from secondary school to postsecondary education in
apprenticeship, technical schools, two- and four-year colleges, graduate school, and the workplace.

What CTE programs were available to secondary students in 2007-2008?
Federal Perkins’ grantees reported 16,620 non-duplicated CTE “participants” in grades 9-12 (i.e. enrolled

in a CTE course that addressed industry and academic standards) and 933 CTE “concentrators” {earned 2
or more credits in the same pathway and graduated that reporting year). Included in these numbers are
2,825 students who took a Tech Prep CTE course and earned postsecondary credits or advance points
toward a future apprenticeship program. Enrollment in the career clusters most closely associated with
alternative energy technologies were:

# non-dup. # graduated
participants  concentrators __Career Clusters (and example programs)

2578 157 Construction {includes drafting & building projects)
1068 112 Transportation, Distribution & Logistics (auto repair, small engines)
1049 47 Manufacturing (i.c. welding boats & trailers, woodworking)

739 27 Scientific & Technical Services (STEM, Project Lead the Way)

665 42 Agriculture & Natural Resources (fisheries, horticulture)

653 34 Information Technology (networking, A+ & Cisco)

Alternative Energy Program Notes
Alternative energy issues, strategies, techniques, and practices represent a significant opportunity for

upgrading CTE programs through industry partnerships, collaborative curriculum revision, teacher
training and internships. Current practice, however, is not systematic and usually depends on the initiative
of the individual teacher. Some anecdotal examples:
e Sitka Education Consortium — energy efficient remodeling and weatherization (federal
YouthBuild and HUD funding)
» Bristol Bay High School - rebuilding a VW bus to be energy-etficient
http://www.alaskabug. blogspot.com/
e Mat-Su home construction program emphasized energy efficient windows and mold
prevention
Nome JROTC incorporated Young Engineers’ program
¢ Cordova Energy Center: The mission of the Cordova Energy Center is: To use the resources of
our community, our natural surroundings, and sound scientific research to develop an
interactive website that offers useful information regarding energy efficiency, and allows for
on line collaboration and documentation of alternative energy projects.
cordovaenergycenter.org

Potential exists for programs with significant interest in alternative energy:

s Project Lead the Way is a national STEM (science, technology, engineering & math) program
with prescribed curriculum and teacher training leading to postsecondary education. Dimond
(Anchorage), Lathrop (Fairbanks), Mat-Su Career & Technical (Wasilla) and Juneau Douglas
(Juneau) high schools are developing the pre-engineering programs. At this time the approved
curriculum is not focused on alternative energy or “green” issues, but teachers may incorporate
their own project ideas as the applied component (e.g. Mat-Su students designed a glass sorter

for use in recycling.)
C:\Documents and Settings\sledoux\Local Settings\Temporary [nternet Files\OLK 5C\Alternative Energy anxd Secondary CTE in Alaska 2009.do¢

1of2
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Alternative Energy and Secondary CTE in Alaska February 17, 2009

e Nome and Bering Strait would like to develop a program to support operation of the local
wind generators, but to date haven’t been successful in winning funds or technical assistance.

¢ The Construction Academies represent an opportunity to make a large number of beginning
construction students aware of “green” issues and practices in the construction industry.

o There are postsecondary programs with the potential for secondary/postsecondary program
articulation and technical assistance at AVTEC and UAF’s Alaska Center for Energy and
Power.

How is CTE delivered to secondary students in AK?

»  Most secondary CTE is delivered through the efforts of 172 comprehensive high schools and their
staff. Creative delivery strategies are quite common, however, to expand the offerings available to
students by taking advantage of instruction from non-school sources. These include local experts,
distance delivery, on-site short term intensive courses taught by itinerants, buying “seats” in
college or adult courses {e.g. ETT course offered by the local fire department).

»  Specialized CTE schools or programs have been established. They include:

o Magnet CTE high schools (students enroll full-time)
»  Hutchison Technical High School — Fairbanks
= Mat-Su Career & Technical High School — Wasilla

o Career-focused programs (students stay enrolled in home high school)
» King Career Center — Anchorage
Mat-Su District-wide Programs — Mat-Su School District
NACTEC - Bering Strait and Nome School Districts
Construction Academies - Anchorage, Fairbanks, Mat-Su, Kenai, Juneau,
Ketchikan

o Boarding Schools have a CTE component for interested students
» QGalena Interior Learning Academy (GILA) — Galena
s Nenana Living Center — Nenana
= Mt Edgecumbe - Sitka

o Funding-dependent programs (Topic depends on winning competitive funding)
» Sitka Career Consortium — Sitka
»  Yuut Elitnaurviat — Bethel
=  SERRC - Juneau

CADocuments and Settings\sledouxiLocal Settings\Temporary Internét Files\OLK SC\Altéfnative Energy and Secondary CTE in ‘Alaska 2009.doc
20of2
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CTE and WFD (WorkForce Development) Advisory and Advocacy Groups currently in AK - Feb. 2009

Title

Sponsorship

Why it exists

Representation

Our take

AWIB - Alaska

Workforce Investment

Board

--Standing Committees

« Executive
Policy & Planning /
Assessment &
Evaluation

s Workforce Readiness
and Employment &
Placement
Legislative

e Youth Council

http:/flabor.state.ak.us/a
wib/

AK Department of Labor

AWIB “provides policy
oversight of state and
federally funded job
training and vocational
education programs,
AWIB is the policy
oversight board for
vocational and technical
education in Alaska under
the federal Workforce
Investinent Act.”

Commissioner of Education
{or designee) is statutory
member - and is assigned
to AWIB’s Policy, et.al:
Committee.

Most members are from
private industry.
Appointed by Govemnor.

Supports a number of new
regional WIBs to work at
more local level - ANC,
Mat-Su, etc.

Helen is EED’s designee to
Youth Council

Not truly a state-wide, inter-
departmental WFD
oversight board since
moved out of Gov's Ofc.
Has influence — not
authority - on policy for
Univ or EED. Mostly an
advisory board for DOLs
WIA (Workforce
Investment Act) programs
that emphasize short-term
training for adults and out-
of-school youth (
especially dropouts).

AWIB wants schools to
teach/assess SCANS skills
(see resolution.

P }
P I

G:\Perkins\ TR

¢

Colaborations\AWIB )

APICC - Alaska
Process Industry
Careers Consortium
http://www apicc.org/

industry supports, plus seek
grants for projects &
initiatives (usually
DOLWD)

“APICC has been, and
continues to be, at the
forefront in connecting the
workforce development
needs of processes
industries with Alaskan
secondary education and
post-secondary educational
institutions, We plan on
not only being full
participants, but leading
the way in industry driven
data, needs, standards and
curriculum to meet present
and future workforce
challenges.”

industry, education, labor,
and trade leader building
partnerships for workforce
development in the oil,
gas, mining, power, and
other process industries in
Alaska

10 year history of
developing and supporting
programs for process
industry technicians that
are truly seamless across
UA campuses.

Support K-12 efforts with:
TIE - Teacher Industry
Externships and YES -
Youth Employability Skills
standards
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CTE and WFD (WorkForce Development} Advisory and Advocacy Groups currently in AK — Feb. 2009

Title | Sponsorship Why it exists Representation Our take

PARW - Putting APICC related industries Industry-led, evolving and Alaska Chamber of Commerce | PARW has held state

Alaska's Resources to | plus mining interests broad based alliance of oil, | ACSA conferences to create

Work gas and mining industries | YTEP awareness of its issues, and
and workforce Alaska Mineral & Energy

http://www parw.info/dow

nload/PARW_PLAN_FIN
'AL_2.pdf

development organizations
working together to ensure
Alaska will have a highly
skilled and globally
competitive workforce that
meets the current and
future needs of Alaska's
process industries. They
are attempting to
implement their plan (see
website)

Education Fund {AMEREF)

Alaska Miners Association
(AMA)

Alaska Oil & Gas Association

AKPTA

APICC

Alaska Trucking Association,
Inc.

Anchorage Economic
Development Corporation

AASB

Alaska Association for Career
and Technical Education

Association of General
Contractors of Alaska (AGC)

Resource Development Council
for Alaska, Inc.

The Alaska Support Industry
Alliance

University of Alaska

EED

is now trying to build
momentuin through
commiitee work. Many of
this group’s on-going
activities are being held
jointly with APICC. It may
be evolving into a part of
the APICC (a lot of
overlap in membership and
staff support)

ABEC
Alaska Business
Education Compact

Staned in old School to
Work program days; now
kept going by industry and
educator interest

To prepare our youth, we
need a coherent system
that connects employers,
educators, parents,
community members and
students., This system must
be locally driven by
parents and the private
sector. Members of the
Alaska Business Education
Compact unite to build and
sustain this system to

“We are employers,
educators and community
members who work
together to ensure all
Alaska's youth are
prepared for work and
lifelong leaming.”

Aclive members include
Dave Rees (chair), Sarah
Scanlan-First Alaskans
Inst, Mary Shields
(business), UA personnel

This group is primarily
networking, although they
have attempted to develop
program ideas and find
someone else to implement
(i.e. apply for grants). In
the past couple years, these
have included replicating
an OR mode! for students
1o eam “employability
credentials™ through series
of job shadowing

successfully prepare our and some district CTE experiences, and
youth for their futures. coordinators; Helen conducting long-term (5
regularly attends the yr) foliow-up of AK
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Sponsership

Why it exists

Representation

QOur take ]

meetings. Mig notes go to
large email list.

students to see how they
fare in ed. and
employment. ]

VTEP - Vocationai
Technical Education
Providers
www.viep-alaska.org/

Self-interested networking at
this point, although
originally established by
DOL/AWIB to create a
progress report “Building a
Statewide System”

VTEP members work
cooperatively to advance a
more integrated and
effective vocational
education and career
training system in the State
of Alaska; as of May, 2008
are part of the AWIB's
Workforce
Readiness/Employment &
Placement Committee.

VTEP as a membership
organization is guided by a
memorandum of
understanding signed by
affiliated members who
commonly seek a quality
CTE program in Alaska
that is: needs-driven,
accessible o all Alaskans,
interconnected,
accountable, collaborative,
and sustainable.

This group waxes and wanes
in activity, although they
meet via teleconference
fairly regularly to
communicate. They were
instrumental in developing
the original proposal for
the state tech-prep
consortium that works with
districts and postsecondary
statewide {and bridges the
3 University MAU"s)

AACTE - Alaska
Association for Career
& Technical Education
www aclealaska.org

Professional organizaiion
affiliated with national
ACTE (Association for
Career and Technical
Education)

AACTE is the professionai
organization for Alaskan
career & technical
education (CTE) teachers
and anyone interested in
promoting and

Primarily secondary CTE
teachers, some
postsecondary personnel

Collaborate with EED 1o
support professional
development related to
CTE pathways.

strengthening CTE

_programs in our state.
AKCIS - Alaska Career | Alaska Commission on Advise AKCIS about Invited AKCIS users, plus | The sponsorship of ACPE
Information System Postsecondary Education & recommended DOL and EED staff has provided new energy to
Advisory Board DGL improvements {o its this useful product.
www.akcis.org services

Alaska Construction
Academy Advisory
Board
http://www.alaskaca.org/s
erviet/content/advisory b
oard_.himl

Alaska Construction
Foundation (and Alaska
General Constractors)

Advisory Board meets a
couple times a year to
provide advice or feedback
on features, organization,
etc. of AKCIS website

EED Commissioner is a
Board member, plus Esther
Cox

Alaska General Contractors

Alaska Works and union
representatives,

legislators

Construction academies
began as DOL Youth First
project, picked up and
advocated with legis. by
the AGC

Kathleen Castle, Esther’s
daughter-in-law is the
Executive Director

CTSO - Career and
Technical Student

EED/CTE and involved
school districts and {usually

This is a historical part of
CTE programs, used to

BPA- Business
Professionals of America

Exists in AK because of
commitment of local
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CTE and WFD (WorkForce Development)

Title Sgonsorshlp Why it exists

Organizations
hnp:!lwww.ctsoalaska.org

Advisory and Advocacy Groups currently i

n AK - Feb. 2009

‘Alaska Tech Prep
Consortium Advisory
_Board

' www .alaska.edu/techprep/in
dex.html!

Representation Our take

volunteer personnel) teach employability skills DECA- An Association of teachers who serve as state
such as teamwork, social Marketing Students; advisors.
skills, leadership and aiso FCCLA- Family, Career, EED supports state-level
assess technical skills and Community Leaders of | coordination and events
through competitive America with a small grant
events. All supported FFA- Agricultural Education
organizations are HOSA- Health Occupations
connected to a national Students of America
organization. Skills USA

UAA Provide policy advice and “The active governing board This board is connected to

oversight to Alaska Tech
Prep programs that connect
high school and college
instruction and/or
apprenticeship programs to
prepare students for
technical careers in fields
with strong employment
growth and eamnings

potential.

consisting of skilled and
experienced secondary and
postsecondary educators,
business and industry
representatives.”

Perkins® grant, but allempts
10 involve broader players
in tech-prep-like activities
from other campuses.

Fred Villa has been actively
involved as he attempts to
coordinate CTE programs
across campuses.




RESOLUTION NUMBER 08-02
RESOLUTION IN SUPPORT OF POLICY TO ENSURE
EMPLOYABILITY SKILL STANDARDS AND ASSESSMENTS

WHEREAS, the Alaska Workforce Investment Board is a private industry driven
public organization that is accountable through its members and staff, including
representatives from business and industry, education, and organized labor to the
residents, the Legislature and the Governor of Alaska;

WHEREAS, the Alaska Workforce Investment Board acts as the lead state planning
and coordinating entity for state human resource programs involving employment
training, vocational education, and workforce development;

WHEREAS, the partnership between the Department of Labor and Workforce
Development and the Department of Education and Early Development, under
regulations adopted by the State Board of Education and Early Development are a
first step to ensure that students in Alaska have basic transitional skills for post-
secondary training and education and entry to the workplace;

WHEREAS, existing regulations do not incorporate adequate employability skill
standards and assessments;

NOW THEREFORE BE IT RESOLVED that the Alaska Workforce Investment Board
officially supports regulations to ensure employability skill standards and assessments
into Alaska’s secondary schools, youth training programs and post-secondary
training institutions to ensure Alaska’s youth have work-readiness skills.

CERTIFICATION

The Alaska Workforce Investment Board held a meeting duly and regularly called,
noticed, and convened this 215t day of May, 2008 and the foregoing Resolution was
adopted unanimously at said meeting.

Signed this 215t day of May 2008.

Ld B L,

Andy Baker, Chair
Alaska Workforce Investment Board
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Career Cluster Name

Description

Career Cluster Name

Description

The production, processing, marketing,
distribution, financing, and development of
agricultural commodities and resources including

’
-y ﬂ spitulity o

Hospitality & Tourism encompasses the management,
marketing and operations of restaurants and other

ﬁ#_ %/ 1iseciure
: Cvnstruction
&L

and maintaining the built environment.

food, fiber, wood products, natural resources, ; = Tourism foodservices, lodging, attractions, recreation events
horticulture, and other plant and animal ™ i and travel related services.
products/resources.

v Careers in designing, planning, managing, building N RTVICE Preparing individuals for employment in career

pathways that relate to families and human needs.

Audin A 6@ dohinohugy
O Lo nioniions

Designing, producing, exhibiting, performing,
writing, and publishing multimedia content
including visual and performing arts and design,
journalism, and entertainment services,

Building Linkages in IT Occupations Framework: For
Entry Level, Technical, and Professional Careers
Related to the Design, Development, Support and
Management of Hardware, Software, Multimedia, and
Systems Integration Services.

Business, Management and Administration
careers encompass planning, organizing, directing
and evaluating business functions essential to

financial management.

Mmgemmt Planning, managing, and providing legal, public
: efficient and productive business operations. safety, protective services and homeland security,
Business Management and Administration career including professional and technical support services.
opportunities are available in every sector of the :
economy.
- Planning, managing, and performing the processing of
ethions qunping, mgnaging and providing _education and . materials into iptermediate or final products and
Tiairti training services, and related leaming support A ng related professional and technical support activities
. o services., o such as production planning and control, maintenance
and manufactuting/process engineering
Planning, services for financial and investment ] . ] .
ance planni:g, banking, insurance, and business Planning, managing, and performing marketing

adtivities to reach organizational cbjectives.

g’ vertuneni & Public
érum:m trativn

Executing govemmental functions to include
Govemnance; National Security; Foreigh Service;
Planning; Revenue and Taxation; Regulation; and

Management and Administration at the local, state,

and federal levels.

ene, lechialisy,
) tmaneeniny & Muatliematics
L)

Planning, managing, and providing scientific research
and professional and technical services (e.g., physical
science, social science, engineering) including
laboratory and testing services, and research and
development services.

Planning, managing, and providing therapeutic

Planning, management, and mcvement of people,
maternials, and goods by road, pipeline, air, rail and

th Science services, diagnostic services, health informatics, water and related professional and technical support
support services, and biotechnology research and services such as transportation infrastructure planning
development. and management, logistics services, mobile
equipment and facility maintenance.
The 16 National Cargar Clusters September 3, 2004 hitp:/iwww.caroerclusters.org




Cordova Energy Center http://cordovaenergycenter.org/

CENTER

Haome About Us Forum Projects Countact

If you want some basic information check out the
projects and about us pages. If want to get in on the
action or see what the latest news is cruise on over

T the {ardova "="'!\ Canl
to the forums!

& =3

Upcoming Events

“ Qctober
‘ 8 Class meets with Jim Jarvis.
' Iu Wind turbine is installed.

@ Anemometer installed above

resevior.
November

Ben and Grafton give speech
8 to Alaska School Board

* E}

Jim Jarvis and Bruce Cain

Recent Forum Topics:

¢ Home Energy Audit

Statistics : Posted by Adam Low * on Mon Oct 27, 2008 4:58
am * Replies 8 + Views 101

¢ Boat Heating?

Statistics : Posted by Darin « on Fri Nov 07, 2008 11:14 pm *
Replies 1 » Views 33

o Update on Wind Data

1214
1 of2 2/18/2009 7:09 AM




Cordova Energy Center
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Statistics : Posted by Drew * on Wed Nov 12, 2008 5:30 am ¢
Replies 2 * Views 28

Solar Panels

Statistics : Posted by Adam Low + on Mon Oct 27, 2008 5:25
am * Replies 8 « Views 82

Rain Gutter Power

Statistics : Posted by Reuben + on Fri Nov 07, 2008 11:10 pm
Replies 3 « Views 39

Tidal Power

Statistics : Posted by Trae » on Tue Oct 28, 2008 10:52 pm *
Replies 5 » Views 71

What other ways can we reduce energy costs?

Statistics : Posted by Ben Jamm * on Tue Nov 04, 2008 10:18
pm * Replies 3 » Views 63

Saltwater burning?

Statistics : Posted by Darin * on Fri Nov 07, 2008 11:17 pm ¢
Replies 0 « Views 39

http://cordovaenergycenter.org/

Copyright © 2008 Drew Lindow. All Rights Reserved.

2/18/2009 7:09 AM




. Cordova Energy Center - About Us hitp://cordovaenergycenter.org/about.html

CORDOVA 3¢ CENTER

Huore About U Forum Projects Contact

About Us

The Cordova Energy Center is founded by the physics class of Cordova High School. Our teacher, Mr.
Adam Low, decided that this year he wanted to dramatically change his teaching method and the students
agreed to his new, radical concept. We put our textbooks aside and went on to begin solving real world
problems in our local community. The reasoning behind this is that one can learn a subject much more
effectively if they are doing hands on work with real life meaning. This website was designed and is run by
two of the students in order to create a place where the class and others with interest in our endeavors can
communicate.

4 _ a
Mission Statement

The mission of the Cordova Energy Center is: To use the resources of our
community, our natural surroundings, and sound scientific research to
develop an interactive website that offers useful information regarding
energy efficiency, and allows for on line collaboration and
documentation of alternative energy projects.
| [ J

Copyright © 2008 Drew Lindow. All Rights Reserved.

1216
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Cordova Energy Center - Projects

htip://cordovaenergycenter org/projects.ntml |

CORDOVA g CENTER

Huime About Us Tonm Condact

Projects

Welcome to the projects page. Here we have a list of all the energy related priects being run by students.
We’ve got many great ideas so check them out. If you'd like to get involved or just send a comment check the

Contact page and throw us an email.

Wind Power Conservation

One group of students are developing a Another group & looking into energy
wind feashbility study and will soon be conservation techniques and will be doing
installing a wind generator at the energy audis later in the year.

highschool

R

GINTRE
¥ leam more

learn mere

Copyright @ 2008 Drew Lindow. All Rights Reserved.
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About the Alaska Energy Careers Project hitp://www .alaskaenergycareers.org/about.html
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Home | About | FAQs | Construction | Mining | Oil & Gas | Transportation | Alternative Energy | Site Map
About this Project

About the Alaska Energy Careers site Related Links

In Spring 2006, Sitka Works was awarded a High Growth Job Training Initiative i
grant through the Alaska Department of Labor and Workforce Development, to fund
the Sitka Energy Project. The main goal of this six-month project is to raise
awareness, and educate Sitka's high school students, their teachers, and
parents about the exciting jobs available in energy-related industries such as
construction, mining, oil and gas, and transportation.

-

SRRy ST

There are several components to our project, with objectives that include:

e

+ Developing a network of representatives of high growth industries and
statewlde training entities who are willing and able to participate in
educating Sitka's students, teachers and parents. Students at all three high
schools will be impacted — Sitka High School, Mt. Edgecumbe High
School and Pacific High School.

¢ Increasing awareness of energy careers - through posters at the high
schools, the Sitka Energy Project website, presentations by industry and Download lan's poster
training representatives at the high schools, presentations by project staff at {PDF)
public meetings, interviews on radio and television, and personal contacts.
The website is designed as a steppingstone for Sitka youth — launching them
from the familiar to the unknown. It features young people who graduated
from one of our local schools and then went on {o enter a career in an energy
industry.

» Educating high school youth about energy careers - through the Energy
Career Camp for MEHS students (August 20-28), classroom visits by
industry and training representatives, an Energy Night, a tour of Juneau
energy facilities for Pacific High School students, a new AutoCAD class at
Sitka High School in spring 2007, and work experiences, job shadowing, or
mentorships with local experts.

* Educating high school teachers and counselors — through classroom
visits by industry and training representatives, a 3-day tour of energy facilities
in Anchorage for four Sitka High teachers, and AutoCAD training for two SHS

teachers. e
¢ Developing new energy-related curricutum for high schools students as a S
result of the AutoCAD training and the Anchorage tour. Download Meredith's poster
(PDF)

1 of 3 2/16/2009 1:36 PM
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bout the Alaska Energy Careers Project

Energy Career Camp participants touring the naw Sitka Au
Who's Responsible?

By Sheila Finkenbinder, Director
Sitka Works!

We've heard a lot aboul energy in the news lately. Here in Sitka, it only takes a bird
to stop the electricity from traveling from the hydroelectric plant into our computers.,
lights, cash registers, stoves - all the things we count on to get our jobs done and
keep our lives running smocthly. Further away, it only takes a little sand, salt, or
bacteria to corrode the massive pipelines that carry oil from Prudhoe Bay to the rest
of the country. if the oll stops, the ramifications to the naticr’s economy are huge.

How quickly the supply of energy can be threatened or shut off, and we are all
inconvenienced by the lack of power to run our lives. Most of us sit by and wait for
somecne else to fix the problem. Depending on the severity of the situation, we may
just relax instead of working on a report, we may holler and blame, or we may
actively look for ways to save the lives that are threatened by the situation. But,
most of us dont do anything to fix the situation.

However, there are a bunch of folks who spend their days making sure that energy
supplies are available and affordable for all of us to use. These individuals could be
considered some of today's heroes. These are the men and women who don't mind
doing dirty, and sometimes dangerous things, on a daily basis, so that we can all
live comfortably and worry-free. In fact, most of them really enjoy their jobs.

The Sitka Energy Project, at Sitka Works, has a mission of raising the awareness
among Sitka's high school students, as well as their parerts and teachers, of the
many jobs in energy-related industries that can be exciting, critically important, and
often financially rewarding.

The young lady in the photo is a Corrosion Engineer with Alyeska Pipeline Service
Company. Her name is Tawna Beer, and she is a 1998 Sitka High School
graduate. With a Bachelor of Science degree and several certifications through the
National Association of Corrosion Engineers (NACE), Tawna has a challenging
and rewarding career that is critical to the nation's power supply and economy.
Mast of her training has been in the field and on the job. An entry-level position like
hers could pay at least $50,000 annually, with “lots of opportunity to grow at a fast
pace”, as Tawna stated.

Many very good jobs in energy-related industries do not require college degrees.
These could include jobs in construction, mining, oil and gas, transportation, and
yes, hydroelectric and other aliernative sources of energy. As a matter of fact,
many of the folks who work at things like building, installing, repairing, exploring,

: T processing, of transporting,-got those jobs through.short-term training and .
1219
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Download Kelly's postar (PDF)
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on-the-job experience. The salaries that people working in the trades earn often
rival, or often surpass, those earned by many college graduates. Please
understand, there’s nothing wrong with getting a college education. In fact, it can
often move you further up the ladder, faster, depending on your career area.
However, a college degree also comes with a heavy price tag, in the form of student
loans that can take years 1o pay back. Alternatively, many types of technical,
hands-on training in the trades can pay off for a young person ina hurry.

Over the next few months, we will be encouraging Sitka's high school students to
explore some of the rich variety of jobs that are available in energy industries, many
of which can be achieved even if the student isn't ready, willing or able to attend
college right away. We hope that the parents of those students will be listening too.

hnp://www.alaskaenergycareers.org/about.html

Download David's poster (PDF)

Sitka
Energy project

bp
On-going support for Alaska Energy Careers is provided by Q . committed to Alaska's next generation of workers.

@ 2008 Sitka Energy Project. A project of Sitka Works!
This project was funded by a grant awarded under the President's High Growth Job Training initiative,
as implemented by the U.S. Department of Labor's Employment and Training Administration
and the State of Alaska, Department of Labor and Workforce Development.
Site designed and built by Red Bear Network Services. Site maintained by Shelter Cove Publishing

Revised: July 25, 2008 3:19 PM

Please refresh your page if you've been to this website before this date!

2/16/2009 1:36 PM
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HCourse Name:_Architectural Design District Name: __Kodiak Island Borough School District EED USE ONLY_| Date:
Adapted from: Developed by:  Barry Altenhof Approval Status;
Date: December, 2004

» Prerequisite Course(s): C or better in Drafting II, Senior status
= High School Credit = | 1 [(Postsecondary credit = II!) * This course will be offered: E every year? OR [:levery other year?

= Pathway (Optional): Industrial Engineering & Technology = Career Cluster Area: Architecture & Construction
« Eligibility for Nationally Recognized Skill Certificate(s)/State License? | |No OR [ X | Yes
If Yes, identify Certificate(s): AutoCAD certification, www.brainbench.com Drafting certification, www.adda.org

=TechPrep: | |No OR [ X | ves
If Yes, (1) List Postsecondary Institution Kodiak College, Kodiak, Alaska
(2) Name of Course AET 101,Fundamentals of CAD for building construction. And the number of postsecondary credits E

» Is this course brokered through another institution or agency? ENO OR [j Yes
If Yes list institution/agency:

= Course Description:

Architectural design is an advanced program aimed at developing a broader understanding of the architectural design process. Students will study the history
of architecture as well as the lives of important architects and their theories of design. Traditional drafting skills as well as autocad design software will be used to
expand on skills learned in Drafting I & II. In particular, students will be asked to design architectural solutions to specific design problems involving aitemative
energy, public use fadlities, use of sustainable materials, and budget iimitations. Students also participate in the Frank Maier High School Design Competition.

= Content Headings/Topics:

*Career choices related to architectural design skilis.

*History of architecture

*Contributions of important 20™ Century American architects.

*Cultural value and purpose of architecture.

*Fundamental elements of design.

*Building codes and architectural design.

*Energy efficient design

*Alternative energy sources: solar & wind.

*Schedules and specifications.

*Perform calculations relevant to residential design: load calculations,
roof pitch, stair math, and cost estimates.

*Basic architectural materials: concrete, steel, wood.

*Use AutoCAD design software and traditional drafting skills
to produce working drawings based on client narrative.

*Second semester senior design project.

Source of Occupational Skills Standards

Source/Organization/Agency Acronyin Website or location of Information Section, Chapters referenced in
Performance Standards etc

Form #05-03-025 (b) Rev. 6/29/04 Page 1 of 4
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N Course Name: _Architectural Design District Name:  Kodiak Island Borough School District EED USE ONLY | Date:
Adapted from: Developed by: _ Bary Altenhof Approval Status:
Date: December, 2004
National Skill Standards Board NSSB www.nssb.org CAD Standards
American Design Drafting Association | ADDA www.adda.org CAD/Drafting Standards
Spedific Grade level Alaska Alaska Alaska | All Aspects | Assessments
. Student Performance Standards Occupational]| Expectations in| Content |Employabil Cultural | of Industry
. (Learner Outcomes) skills Reading, |Standards| Standards | Standards
f Standards | writing, math '
Become aware of career opportunities in Architecture R4.2 E—AB AB D-6 Business Written
W4.1 Planning Project
Understand architectural history & value of architecture R4.2,4.3,4.4 T-ALL AB E4 Business Written/cad
49 Planning, project
w4.2 Tech.Prod,
‘ Personal
Develop an awareness of important 20° century American R4.2,434.4 | H-ALL Written/cad
architects. 4.9 project
| W4.2
Assess and use basic elements of design CADD3.1- | R4.2 T-ALL Tech.Prod | CAD proj.
3.2
Develop a working knowledge of building codes R4.2 A6 Tech.Prod | CAD proj./
Test
Understand basic concepts and components of solar and wind CADD,M1- | M5.4.1 M-B,D,E | AB Tech.Prod | CAD proj./
power generation. M8 Test
Understand key components of energy efficient design R4.2 S-A Tech.Prod | CAD proj./
_ Test
Apply relevant schedules and specifications to projects AB Tech.Prod | CAD proj./
Test
Perform calculations relevant to residential design CADD,M1- | M5.4.1 M-B.D,E | AB Tech.Prod | CAD proj./
M8 Test
Learn structural characteristics of concrete, steel, wood M5.4.1 M-ALL Tech.Prod | CAD proj./
: R4.2 Test
Use autocad software to create residential plans based on CADD3.1.2 T-ALL AB Tech.Prod | CAD proj.
specific design criteria. CADD1.1- Bus.Plann.
‘ 1.4 Mgmt. Design
CADD2.1- Competition
2.3

Rev. 6/29/04

Form #05-03-025 (h)

Page 2 of 4
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Course Name: _Architectural Design

District Name: Kodiak Island Borough School District

EED USE ONLY | Date:

Adapted from: Developed by:  Barry Altenhof Approval Status:
Date: December, 2004
Specific Grade level Alaska Alaska Alaska All As Assessments
StUdent Performance Standards Occupational| Expectations in| Content |Employabil Cultural |of Indpeus?;
(Learner OQutcomes) Skills Reading, |Standards| Standards | Standards
Standards | writing, math
Create and present a senior design project that incorporates CADD,C1- | R4.2,4.3,44 T-ALL AB Business *Project
solar and/or wind power into the design. Ci0 4.9 M-B,D,E Planning, | Presentation
C-26 w4.2 Tech.Prod .
M1-M8 M2.4.1,3.4.1 Mgmt. *Design
$1,2,8,10 |5.4.1 Prin.Tech. | ™
Finance, | sgval.by CT
Labor Advisor; 8d.

Major Instructional Resources: (websites, texthooks, essential equipment, reference materials, supplies)

Textbook:

Jefferis & Madsen, Architectural Drafting and Pesign, Delmar, 2004

Reference:

Architectural Graphic Standards, Ramsey & Sleeper, Student Edition, AIA, 1994
Lester Walker, American Homes, Overlook Press, 1996

Crowley & Calloway, The Elements of Style, Simon & Schuster, 1996

Websites:

ttp: / /www.otherpower.com
http:/ /www.alternative-ener
www.A sk.com Autodesk, Inc.

WWW.,Nccer.org

herpower

lar.html

~-news.info/technogl

lar-power

www.adda.org American Design Drafting Association
www.nssh.org National Skill Standards Board
Form #05-03-025 (b) Rev. 6/28/04

National Center for Construction Education Research

Page 30of 4
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Course Name: _Architectural Design District Name: Kodiak Island Borough School District EED USE ONLY | Date;
Adapted from: Developed by: _ Barry Altenhof Approval Status:
Date: December, 2004

www. tenlinks.com Various links to CAD/technical/design websites. o

I

Soﬁ:ware:
Autodesk Architectural Desktop, 2009

Kodiak High School CAD lab Equipment:

! 24 Dell Workstations , Windows XP network
- HP 5000 Laserjet Printer
' HP 800 Inkjet plotter
HP 8275 Computer projector & instructional screen.
Other resources:

Kodiak High School Career Center, Kathy Watkins, Career Pathways Coordinator, 481-2525

Kodiak High School Career Technology Advisory Group-Providing Co-op assistance, scholarships, and material support to
Kodiak High School Career Technology programs.

_ Earm #0K.NA9K (k) Rev £29/04 Page 4 0f4
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.EERE Energy Education: K-12 Energy Lesson Plans and Activities

1225

1 afl

Biberas Enargy
Enargy Basics
Enargy Efficlancy &
Conservation

Environmant
Goothermml Enargy
Hydrogan & Fusl Cals
Hydropower

Ocoan Energy

Saolsr Enargy

T ransportation Fusls
Wind Enargy

For Grades K-4

For Grades 5-8

For Grades 9-12

Saarch by Subject & Grade

Contacts

' .'_‘"‘_. 1L.S. Dwpartrment of Energy

and Renawable Energy

http://apps | .eere energy.gov/education/ lessonplans/

EERE Home

Search Help & More Search Options §

= Printable VYersion EERE Informat|on Centar

On this site you'll find links to more than 350 lessen plans and activities on energy efficlency and renewable
energy for grades K-12. Each includes 2 short summary that identifies curriculum integration, time, materials, and

national standards. For more education resources, please sée the

o,

Content Last Updated: October 12, 2007

w 8

2/16/2009 11:15 AM




K-12 Energy Lesson Plans and Activities: Grades 9-12 mtp://appsl.eere.emrgy.gov/educatioﬁlessormlam/gades.cﬁn/grade3

TS 1S Department of Energy
. ( :mmmmm

- _,_\“ EERE Horme
K-12 Energy Lesson Plans & Activities

K-12 Lesson Plans B
Actinties Homa

Search Help & More Ssarch Options 4

Blomass Energy
Energy Basics = enintable Yersion EERE Information Center
Energy Efficancy & Grades 9-12
Conservation Here you'll find lesson plans on energy efficiency and renewable energy for grades 9-12.
£rvironment
Biomass Energy
Geothermal Energy j
Hydrogen & Fusl Catls
Hydropower
Ocaan Energy
Solar Energy
Transportation Fual
Wind Enargy
For Graden K-4
For Grades 5-8
For Grades 9-12
Search by Subject k Grade  Epergy Efficiency and Conservation
Contacts » Take the Energy Action Challenge
+ Energy Efficiency Ambassedors (9-121
« Energy Posters - Energy Efficency and Conservation
+ Energy Walkabout
* New Years Resolution
. Eﬂijg snln[ &""dlng izgs!gn (a ani!“jgsl .
¢ Summer Camp 2050
« Watt Does It Cost To Use It?
Environment
+ Energy Awareness Quiz
+ Energy Posters - Environment
» How Big [s Your Footorint?
« Global Warmi T . (8 Activities)
Hydrogen and Fuel Cells
R -
Solar Energy
. ! ling Solar E . Ad p taic I ; (5 Activities)
-
L]
.
Transportation Fuels
« Transportation Fuels Rock Performances
Wind Energy
= Wind Power {7 Actlvitiesl
« Scale Models and Wind Turbines
« See the Wind
« Wind Turt Blade Desi
= o
Education Horne | EERE Home | U.S. Department of Energy
Webmaster | Web Site Policies | Security & Privacy | UsA.goy
Content Last Updated: August 1, 2008
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| Energy Education
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Search Help 8 More Search Options 8§
EERE Information Center

Lesson Plans & Activities

Science Projects &3 printable Verslop

Student Contests Student Energy Competitions
and Contests

Here you'll find resources for students of all
ages on competitions and contests that promote

Student Resources for
Reports on Energy

Higher Education awareness about energy technologies and
issues, including energy efficiency and
Training & Careers renewable energy.

Energy Education

Pragrams University teams, companies, and clubs from
around the world build solar-powered cars and
race them across the country. Sponsored by the
U.S. Department of Energy.

sSchool Buildings &
Buses

EcoCar Challenge

EcoCAR Is a U.S. Department of Energy
three-year competition that will challenge
university students to re-engineer a Saturn Vue
donated by GM, using advanced vehicle
technologies to reduce the vehicle's total
environmental impact and lead the way to a
sustainable transportation future.

Energy Challenge

Teams of college engineering students design
energy efficiency and waste minimization
concepts that have real applications in the pulp
and paper industry.

ExploraVision

A competition administered by the National
Science Teachers Association that encourages
K-12 students to create technologies-including
energy technologles- of the future.

EY Challenge

A competition that educates middle and high
school students about innovative electric vehicle
technology, as well as its benefits to society.

Foundation for Water and Enerqy
Education: Energize Qur Future Coliege

Scholarships

College scholarships for five high school
students in the northwestern United States who
write the best essays about the Northwest's
energy future.

Hydro Power Contest

An opportunity for college students to
demonstrate their ideas for tuming water into
power.

Hydrogen and Fuel Cetl Competitions for

Students and Teachers
Features contests for students in middle school,

1227
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high school, and college.

Igniting Creative Energy Challenge

An educational competition designed to
encourage students in K-12 to leamn more about
energy and the environment.

National Junior Sglar Sprint/Hydrogen
Euel Cell Car Competitions
A U.S. Departrnent of Energy program where

student teams in grades 6-8 construct model
solar and hydrogen fuel cell cars and race them.

National Renewable Energy Laboratory;

A full range of activities for etementary and
secondary school students that provide tutoring,
mentoring, science demonstrations, awards and
recognition, and more.

National Science Bowl

A U.S. Department of Energy academic
competition where teams of high school
students answer questions on scientific topics in
astronomy, biology, chemistry, mathematics,
physics, earth, computer and general science.

Solar Decathion

A U.S, Department of Energy competition where
teams of post-secondary students compete to
canstruct the best energy-efficient, solar-
powered houses,

£ printahle Versign
Education Home | EERE Home | LLS, Department of Energy
Webmaster | Web Site Policies | Security & Privacy | USA.gov
Content Last Updated: 10/09/2008
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U of G Hosts High School Wind Energy
Competition

April 16, 2008 - News Release

It's only fitting that this year's wind energy competition at the University of Guelph will be held on April
22, national Earth Day.

WindENG is an annual event that brings together high school students from across Ontario to test out
their energy-generating wind turbine designs and compete for cash prizes.

This year 200 students making up 32 teams will be visiting campus.

Judged by a panel of practicing engineers, the wind turbine designs are tested in the University's wind
tunnel, and the top prize will go to the team whose windmill produces the highest average power output.
Judges will also consider design functionality, creativity, environmental aspects and presentation.

The first place team will be awarded $2,000, with $1,000 going to the team that places second and $500
to the third place team.

"WindENG helps high school students to connect engineering to design, challenge, fun and important
societal needs,” said engineering professor Warren Stiver, who is involved in organizing the event. "It
also connects socially and environmentally meaningful engineering to the type of engineering that is
happening at the University of Guelph."

In addition to the competition, high schools students will also attend information sessions on university
life and co-op placements. They will hear about U of G's involvement in the BioCar project and
participate in interactive workshops.

A variety of displays will be set up as part of the day-long event, featuring Engineers without Borders,
the Engineering Society, the Women in Science and Engineering Student Group, and Creative
Encounters. There will also be displays highlighting U of G research on solar energy, wind energy,
biofilters, rain water harvesting, bioproducts, and water and sanitation in Cambodia.

Students will also have the opportunity to test engineering designs in the activity room and take part in
campus tours.

For more information on WindENG (htfp:lfwww.windeng.co&.

2/16/2009 2:22 PM
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The Nationaily Environmentally Sound Production Agriculture Lab (NESPAL},
in conjunction with the Southeast Bio-Energy Conference Committee has
established a competition in four categories: Energy Conservation through
Internet monitoring and control systems, Bio-Energy, Other Renewable
Energies, and Home and Farm Energy Audits to Promote Energy
Conservation. The Southeast Bio-Energy Conference/NESPAL award is
intended to encourage the conservation of energy and the development and
use of bio-energies.

Two separate competitions will be open to middle school and high school
students: junior {grades 6-8) and senior (grades 9-12). Cash prizes of $1,000
will be awarded for first place winners in each of the four categories. There
will also be a grand prize for an additional $1,000 for grand prize winner of
all categories. The grand prize winner will be given the opportunity to meet
with the Georgia Ag Innovation Center for the advancement of their idea and
the grand prize winner’s idea will be featured in the Future Farmstead.
Second place winners will receive a plague and a photo with Governor Sonny
Perdue. In the instance that a team wins, the prize will be divided by the
number of participants.

A short youtube video of 2-2.5 minutes should document the process, the
reasoning behind the project, and the overall impact the project can have on
the community. Each submission will be assessed by a predetermined panel
of judges. Each project will be evaluated on resourcefulness, creativity,
potential impact, and follow through.

Each team or individual interested is encouraged to write and submit a short
synopsis of the project by March 15th. The completed project should be

submitted by July 17th, 2009.

Complete Details

Resource Types: Contest/Award

Audience Served: Home Schools, Private Schools, Public Schools, Scouts/Youth Groups

2/16/2009 2:21 PM
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A-Zindex Campuses myWwsld  WSUHome | Search Web/Pecple a

r
WASHINGION StAE Imagine Tomorrow
G UNIVEISITY How to Compete
Home

How ta Compete

Awards Topic and Challenges

Important Dates

Registration TO P ic
Resaurces for Advisors
How would you powsr your future?

Sponsors N
As the world transitions to alternate energy sources, people have to make

Volunteer
fundamental changes in the way they operate. In this high school energy

competition, your team's task is to explore ways to enable some aspect of this
transition. What types of inventions or redesigns will be needed to take full
advantage of the new enargy sources? How wilt suburbs, towns, and cities need to
be redesigned? What types of behavior changes will be necessary, and how do we
bring those about?

Media Resources
2008 Event

Challenges

Choose one of these challenges and then create a project that addresses it. Your
team may choose (o use one of the project examptes provided on this Web site, or
answer the challenge with your own original idea. The solutions are iimited only by
your imagination.

Challenge 1. Technology

invent or re-design a machine or process that uses sustainable technologies for
energy production, consumgtion, and conservation.

PROJECT EXAMPLES

» The front-loading washing machine uses much less water and energy than a
conventional washing machine. Identify and re-design the next apptiance or
machine that will substantially lower energy use in your house.

On long trips, most current hybrid cars primarily run on the gasoline engine.
Determine what changes are required to make piug-in hybrids a viable
mechanism for a 200-mile overnight trip.

® One of the chatlenges for hydrogen cars is the volume recuired for a storage
tank. Identify the top technological innovations that would be required to run
a larger vehicle, such as a train or 18-wheeler truck, on hydrogen.
Demonstrate a prototype model using one of the key innovations.

Challenge 2. Design

Design a living/working space (a building, suburb, town, or city) that has
significantly lower CO2 emissions than at present.

PROJECT EXAMPLES

w In 2007 the U.S. Green Building Council developed a new set of standards for
“green” schaal canstruction, and Washington State requires new school
construction to meet The Leadership in Energy and Environmental Design
(LEED) silver standards. Demonstrate the design of a highly energy efficient
high school with a model and schematics.

Washington State now uses over 1 million gallons of biodiesel a year, and use
is growing rapidly. Design a town around a biofuel plant in central washington
that minimizes energy use for the town.

As cities across the state ook at developing new transportation systems, from

public transportation to highways, they have to consider many issues. Design a

low CO2 transportation system for a city.

Chalienge 3. Behavior

Consider the question of why people are resistant to adopting and implementing
alternate sources of energy. Document a personal or social quality that contributes
to this resistance, or demonstrate an intervention that can be applied at the
personal, local, or societal level to encourage people to consider and adopt alternate

1231
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"The energy challenge is both
the greatest threat and the
greatest apportunity facing
humankind in the half-century.
Washington State University's
Imagine Tomorrow high school
competition encourages kids
across the state 1o think about
and tackle energy issues. What
is particufarty exciting is the
tevel of our-of-the-box
thinking."

—Denis Hayes, president of
The Bullitt Foundation, board
chair of the International Earth
Day Network, and /magine
Torrrorrow 2008 keynote
speaker

2/16/2009 2:20 PM
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energy sources.

PROJECT EXAMPLES

= As much natural gas is used to heat commercial buildings as is used (o
generate efectricity in our state, Develop a ser of incentive structures that
could be used 1o get businesses to adopt alternative ener’g;_me!hods for
heating or coollng in our state.

The state tax on gasoline is 54.4 cents per gallon. Examine the effects that
raising the state’s gas tax would have on driving and transportation in

Washington. Explore what share of the gas tax, if any, is spent on measures 10
conserve gas. If the tax were increased, how would you propose spending the

added revenue to achieve the mast beneficial result for reducing €02
emissions?

of drilting in the Arctic National wildlife Refuge (ANWR} for the State of
Washington.

Chaflenge 4. Multidisciplinary Coliaboration

|t is clear that viable approaches to a sustainable energy future require contributions

from multiple disciptines and perspectives. Develop a project that incorporates

expertise from at least twe distinct disciplines to address same aspect of the shift

roward aiternate sources of energy. The disciplines must be distinctly and
demonstrably different, and it must be clear that each is making a significant
contribution to the overall project .

PROJECT EXAMPLES

s Converting freight trucks to biodiese! and the impact an food prices of deing

0 {brings together engineering and economics)

a Public reactian to solar panels and re-designing of the panels to make them

more aesthetically pleasing (brings together psychology and architecture)

a Mistorical writing on eco-friendly actions and the impact on current public
policy (brings together English and political science)

imaging Tomarrow. PO Box 541040, Washington State Unive rsity, Pullmar WA 99164-1040, 509-335-1467, Contact Us

Copyright © 2009 Board of Regents, Washington State University | Accessibility |
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Oil refineries in Washingtan primarily get their crude oil from Alaska, meaning
your car probably runs on oil from the North Slope. Examine the implications

MIp:/fwivw.imagine.wsucdufhow/topic.éspx

Policies | Copyrght
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Energy Efficiency and Renewable Energy

B — Energy Education

Energy Education Home '
Search Help & More Search Options 4

EERE Information Center

Lesson Plans & Activities

Science Projects £ Printabte Version
Student Contests Careers and Jobs in Energy
Efficiency and Renewabie

Student Resources for

Reports on Energy Energy
Here you'll find resources about EERE's goals
Higher Education for the energy career market, information about

energy-related careers, and job listings in

Training & Careers renewable energy and energy efficiency.

Continuing Education

Teacher Training . %J"J_DLOL"\_M

Careers & lobs * lob Listings
Energy Education EERE and the Energy Job Market
Programs
School Buildings & "In just a few years, we can watch
Buses cars that run on plug-in batteries

come off our assembly lines, We can
see shuttered factories open their
doors to manufacturers that sell wind
turbines and solar panels that will
power our homes and our businesses,
We can watch as millions of new jobs
with good pay and good benefits are
created for American workers, and we
can take pride as the technologies,
and discoveries, and industries of the
future floursh in the United States of
America. We can lead the world,
secure our nation, and leave our
children a planet that is safer and
cleaner and healthier than the one we
inherited."

- President Barack Obama,
August 5, 2008

The United States is accelerating its quest to
produce cleaner and more reliable energy and to
use it more efficiendy. This is creating a
dramatic need for skilied workers to bring these
changes about and solidify U.S. teadership in
energy efficiency and renewable energy. Now,
in times of extraordinary economic challenge,
we have an opportunity to invest in U.S.
workers and green technologies at the same
time.

The Office of Energy Efficiency and Renewable
Energy (EERE) is beginning to partner with
federal and state programs as well as clean
energy companies to help build a talented and
knowledgeable workforce. :

Career Information
1233
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A source for information on the dynamic field of
energy efficiency, utility deregulation, facility
management, plant engineering, and
environmental compliance.

Lists resources that discuss the kinds of
aducation and skills, both technical and
non-technical, that will be in demand in this
new and exciting field.

Careers in Renewable Energy

A U.S. Department of Energy fact sheet that
gives an overview of the career opportunities in
the renewable energy field.

DQE Career Opportunities

Features information about career opportunities
at the U.S. Department of Energy and its
laboratories.

Engineering: Go For Itl
Opens up the world of engineering careers to
high school students.

Enviranmental Career Centar

Helps people work for the environment through
comprehensive environmental and natural
resources job listings, career news, inside tips
and advice, employer interviews, and career
research reports.

Features Information on its career services and
educational resources to help the next
generation of environmental professionals.

Provides programs and resources for high
schoo! students interested in engineering
careers.

A key word search using "energy” will locate
information on career opportunities in energy.

Offers a one-week summer program in Arizona
that gives high school students the opportunity
to learn about the solar energy fleld through
lectures, tours, and hands-on research.

A guide from the American Society for
Engineering Education for high school students
interested In engineering and engineering
technology careers.

Wisconsin K-12 Energy Education Program:

Features links to information on energy careers,
energy education programs, and employers in
the energy industry,

Job Listings

Alliance to Save Energy
Lists jobs available at the Alliance to Save
Energy and other related organizations.

1234
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Economy (ACEEE)
Lists energy-related employment opportunities
at ACEEE and other organizations,

American Wind Energy Association: Wind

Provides links to empioyers in the wind energy
industry.

Posts vacancies of European companies in the
renewable/sustainable development sector.

Features a searchable database of available jobs
at the U.S. Department of Energy, as well as an
automated job application system.

A list of energy-related employers in the
Northwest from the Energy Ideas Clearinghouse.

Features listings of renewable energy and
energy efficiency jobs and volunteer
opportunities in the United Kingdom.

Lists fuel cell companies and helps match
qualified job seekers with fuel cell companies.

A listing of jobs in the renewable energy
industry.

Hvdro Research Foundation: Job Postinas
Posts job listings in the hydropower industry.
National Sedety of Professional Engineers:
Features job listings, online resume posting,
career tips, mentoring programs, continuing

education opportunities, and resources for high
school and college students.

National Energy Technology Laboratory

Careers and Fellowships
Provides information on position vacancies and
research opportunities at the Lab.

National Renewable Energy Laboratory:

Features current job openings at the Lab.

PowerPlantPro
Posts jobs listings for power industry
professionals.

& printable version
Education Home | EERE Home | U.5. Department of Energy
Webmaster | Web Site Policies | Security & Privacy | USA.goy
Content Last Updated: 02/03/2009
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A sadtion of the Do\'lind wind turbine

Wwind Energy Technician

WIND ENERGY TECHNICIANS IN-
STALL, INSPECT, ooubleshoot and repair
wind turbines and turbine internal and
external components such as programmable
conrollers, gear boxes, drive components,
structural comportents, electronic equip-
rent and electrical components. They review
related manuals, blueprints and schemaric
diagrams to determine the tasks, wols,
equipment and parts needed to maintain a
highly automated system.

The Workplace

Wind energy technicians may work in
tutbine site construction, wrbine manufac-
turing, in the distriburion and generation
industry, or for a urility company. Sites
include wind farms and power plant facili-
ties, and range from small communities to
large metropolitan areas.

fducational Requirements

The job of wind energy technician requires
the ability 1o understand and trouble-
shoot complex equipment, predict and
prevent equipment failure, and work as a

Tachniques AP RIL 20810
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team member with minimal supervision.
Employers are looking for technicians who
have the training to apply scientific and
theoretical principles along with hands-on
skills, and programs at communiry and
technical colleges are growing sources of
such training, Schools with programs that
train for the wind energy industry include
Texas State Technical College, lowa Lakes
Community College and Columbia Gorge
Community College in Oregon.

Earnings

'Wind energy technicians earn wages from
$18.00 10 $22.00 per hour, and a recent
Associated Press story noted that rurbine
manufacturers and utilities are attempting
to lure workers with wages of up to $25.00
per hour. Opportunities also exist for job
advancement within the indusoy.

Job Qutlook

According to the American Wind Energy
Association (AWEA), wind energy is one
of the fastest growing sources of energy
in the U.S. and abroad, with industry

growth averaging 22 percent from 2001
10 2006. AWEA also cites estimates from
the Pacific Northwest Laboratory that
U.S. wind energy potential is more than
twice the electriciry generated in the U.5.
today. This growth and potential should
create a greater demand for skilled pro-
fessionals.

Explore More

Ta learn more about the wind energy
industyy and the growing cpportunities for
wind energy technicians, here are some sites
to visit.

« American Wind Energy Association
WWW.aWea.01g

* Environmental Resources Trust, Inc.
www.ert.net

» National Renewable Energy Laboratory
www.nrel.gov

» Sustainable Energy Coalition
www.sustainableenergycoalition.org

www.acteonline.org
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Texas State Technical College,

West Texas

At the Sweetwater campus of Texas State
Technical College (TSTC), West Texas, stu-
dents may earn a certificate or an associate
degree in the Wind Energy Technology
(WET) program, which is designed o pro-
vide its graduates with the skills necessary
to facilirate an easy transition into many
levels of the wind energy industry. The cur-
riculum was developed by the school's sub-
ject matter experts in collaboration with an
advisory board of wind energy managers.

Doug King, one of the two instructors
for the program, says that West Texas is
in the center of development for the wind
energy industry in the U.S. “We have some
of the largest projects in the country,” he
notes. “The Sweetwater site is 1,000 mega-
watts, and the Florida Power and Light site
is 700 megawatts.”

TSTC students study in elecronics and
engineering labs equipped with new Win-
dows XP networked computers and a variery
of digital/analog electronics trainers/testers;
electrical power equipment; National Instru-
ments hardware and software instrumenta.
tion systerns; Allen-Bradley programmable
controllers; and an industrial machine
vision system to provide the students with

a real hands-on environment.

The program was developed to satisfy
wind energy industry mandates, and in the
first year, the courses include Introduction
to Wind Energy, Wind Turbine Materials
and Electro-Mechanical Equipment, Wind
Power Delivery System, Digital Fundamen-
tals, Industrial Automation, and both DC
Circuits and AC Circuits. The students
also take classes in topics such as profes-
sional development, computer applications,
college algebra and composition,

In the second year, the courses include
Programmable Logic Controllers, Basic
Fluid Power, Wind Business, and Turbine
Troubleshooting and Repair. The second

_year has a humanities/fine arts component

www.acteonline.org

and electives in communications
and behavioral/social science. There
is also a co-op internship in the
final semester, when students are
required to participate in a paid
internship with local companies.

King notes that the school hasa
that was purchased from DeWind,
whose parent company is Compos-
ite Technology Corp. It is unique
in that it uses synchronous power
rather than power electronics to con-
nect to the grid, and is the first 60-
cycle machine in the United States.
GE, Florida Power and Light, and
Shermco Industries are among other
companies that have contributed
materials to the TSTC program.

TSTC notes that although the
WET program builds the founda-
tion for entry-level and advanced
placement in the wind energy
field, many of the classes in the program
are offered as support courses and are
designed to offer alternative placernent
options to graduarting students who may
decide to change career plans and enter a
field other than wind energy.

According to King, they currently have
58 studerus in the program, but some drop
out early when they find out thar it is not
what they want to do. “They spend three
days in the field, shadow current techni-
cians, climb turbines and see what the job
acrually is,” he explains. “You have to be
self-motivated to climb a 260-foot steel
tower.”

Students in the TSTC WET program
are also provided with the opportunity to
network with established industry profes-
sionals through the program’s advisory
committee. The advisory committee’s pur-
pose is 10 identify the knowledge and skills
required for entry-level technicians, and it
is a mandate of the Texas Higher Education
Coordinating Board. The advisory commit-

tee for the TSTC WET program inchudes
representatives from Texas Tech University,
Florida Power and Light, WTX Wind En-
ergy Consortium and GE Wind Energy.

King notes that students who come to
the schoal are sometimes surprised by
the fact that they are learning what he
describes as “pretey heady stuff,” but those
who want to continue their education may
£0 on 1o get an engineering or business
degree. They might even attend Texas Tech
University, which has a doctorate program
in wind science.

For those who wish to go directly into
graduated from the TSTC program as a huge
plus. As he explains, “When they leave the
program, they can go 10 a company and say,
“This is the education | have, and this is the
experience I have. 1 can climb, 1 am willing
to climb, and I can do the job.™

For mare information about the TSTC
WET program, visit www.westtexas.tstc.
edu.
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Renewable Energy

The promise of a clean, never-ending
(renewable) power and fuel supply in the
United States depends on our ability to har-
ness energy from sources such as the wind,
sunlight, organic matter, the Earth’s inter-
nal heat, and rivers. However, making this
promise a reality requires workers dedicated
to leading this country toward a sustain-
able energy future. If you are considering a
career in renewable energy. this fact sheet
can start you on your way. It will provide
you with information on each of the major
renewable energy technologies, the types of
jobs you might find in each technology, and
resources to help continue your research.

Marketplace Trends

The renewable energy industry involves
many political, economic, environmental,
and technological factors that interact with

v,
'k'.‘

each other 1o influence marketplace
trends. It is heipful to understand some of
these factors because an increase in the
market for a certain technology can equal
an increase in job opportunities.

There is currently a movement to restruc-
ture the power industry. Driven partially
by the Energy Policy Act of 1992, the
movement intends to provide customers
with the opportunity to choose their
power provider by decreasing regulation
of and introducing competition among
utilitles. Restructuring is primarily occur-
ring on a state-by-state basis.

Marty companies that sell energy pro-
duced from renewable sources view the
move toward utility restructuring as a
great opportunity. In fact, in many states,
restructuring has given
rise to the glimmerings
of a new industry—
green power marketing.
The concept of green
power marketing is
based on the assump-
tion that consumers
will choose and pay
more for renewable
energy products/ser-
vices that reflect their
environmental values.
Green power market-
ing programs put a
price on the environ-
mental value of a prod-
uct to overcome the
cost barrier that has
historically limited the
generation of renew-
able energy on a large

Jim Yost Photography, NREL/PIX02021

Leading the United States toward a sustainable energy future scale.

requires workers with many different degrees and types of training.

This document was produced for the U.S. Department of Energy
documnent was produced by the Information and Outreach Program
and Renewable Energy Clearinghouse (EREC) is operated by NCI Informa
infarmation knows o EREC and NREL at the time of printing. No recommendation

(DOE) by the National Renewable Energy Labaratory (NREL). 2 DOE national laboratory. The
at NREL for the DOE Office of Energy Efficiency and Renewable Energy. The Energy EfBciency
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There are a wide
variety of professions
available in the

renewable energy

industry.

Green marketing pilot programs show that
the demand for renewable power products
in a competitive marketplace may be quite
large. Consumer demand for green power
—along with the progress of utility
restructuring and proposed state and fed-
eral mandates/incentives for consumers
and utilities to purchase green power—
could substantially strengthen the renew-
able power industry. This, in turn, may
further decrease costs of renewable power
and increase the number of jobs available
in the renewable energy industry.

In addition to domestic markets, interna-
tional markets for renewable energy sys-
tems are growing. International markets
are driven by large remote needs for elec-
tricity, growing environmental concerns,
and in some cases, a limited availability of
fossi! fuels.

Job Opportunities

There are a wide variety of professions
available in the renewable energy industry.
This fact can make it chailenging to find
the right professional niche, but it also pro-
vides the opportunity for individuals with
many different types and degrees of train-
ing to get involved with renewable energy.

Some jobs—such
as those in com-
munications, com-
munity outreach,
sales/ marketing,
and business sup-
port (e.g., corpo-
rate planning and
finance, account-
ing, human
resources, law, and
information tech-
nology)—can be
found in almost
every renewable
energy field. Other
jobs are specific to
individual renew-
able energy tech-
nologies, as shown

Warren Grelz, NREL/PIXD2131

wind turbine.
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A certification test engineer measures the noise from a

in the following discussion of the five
main renewable energy power SOUIces.
wind, solar, bioenergy, geothermal, and
hydropower.

Wind Power

People have been using energy from the
wind for hundreds of years. Windmills
have been used for pumping water or
grinding grain. And today, the windmill’s
modern equivalent-—a wind turbine—can
use the wind's energy to generate electric-
ity. A single, small- or intermediate-sized
wind turbine can generate enough elec-
tricity to power a house or farm, while a
number of large, utility-scale wind tur-
bines can form wind plants or wind farms
that generate enough electricity for tens of
thousands of homes.

As the cost of generating electricity from
wind power continues to fall, many elec-
tricity providers are starting t0 view wind
as an attractive, renewable alternative to
fossil fuels (such as coal and natural gas},
which are not renewabie. The wind indus-
try has grown at a rate of 25 percent per
year, making wind power the fastest-
growing source of electricity-generation in
the world during the 1990s. Although
Europe has experienced the majority of
growth in the wind industry, the United
States installed 905 megawatts (MW) of
capacity in 1999—a record year for new
wind projects. The nation’s total wind capac-
ity reached 2500 MW in December 1999
and is expected to approach 5000 MW by
the end of 2001.

Jobs in Wind Power

The wind industry employs both profes-
sional and skilled workers in a number of
different capacities. New wind projects
require people with business, meteorologi-
cal, and engineering experience to plan
and build projects. Meteorologists help
engineers identify appropriate sites with
suitable wind conditions. Engineers then
design the wind plant, working with the
utility companies and communities. Con-
struction workers are needed to build the
wind plant, And mechanical and electrical
technicians, called “windsmiths,” are
required to operate and maintain the wind
turbines.

S
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T o] 4\ “
Scientists are needed to

research and develop renew-
able energy technologies.

The growing demand
for reliable electricity
internationally has
contributed to the
growth of the U.S.
PV industry.

Warren Gratz, NREL/PIXOS

Both industry and research laboratories
constantly try to improve the design and
efficlency of wind turbines. These research
and development (R&D) groups generally
employ mechanical, electrical; and aero-
nautical engineers with advanced degrees,
as well as experienced technicians. How-
ever, others with technical backgrounds
may also find jabs.

Solar Power

Anyone who has visited Florida in July
knows that the sun can produce heat. And
in 1839, French physicist Edmund
Bequerel discovered that sunlight could
also produce electricity (known as the pho-
toelectric effect). Knowledge of the sun’s
ability to produce both heat and electricity
has led to the invention of numerous tech-
nologies for capturing the sun’s energy.
The most common technologies produced
and used in the United States today
include photovoltaics, concentrating solar
power (also known as solar thermal elec-
tric) systems, solar hot water systems, and
passive solar building design.

Photovoltaics

Photovoltaic {PV) cells, also known as
solar cells, produce electricity directly from
sunlight. When a PV cell is exposed to the
sun, the cell, which is made of semicon-
ductor materials, absorbs a portion of the
light that strikes it. If the energy from the
absorbed light strikes electrons in the outer
shell of an atom, these electrons are freed
from their parent atoms. Free electrons can
then travel into a circuit in the form of
electricity. PV cells can be hooked together
to meet many different types of electricity
requirements, from purnping water to
operating calculators and watches, and
lighting homes and comrnunities.

PV has traditionally been used in locations
where it is expensive or impossible to
send electricity through power lines. An
increasing number of utility companies
are experimenting with using PV to fill
their small or more expensive power
needs. Some homeowners and commercial
building owners are integrating PV sys-
tems into their building designs to offset
utility power demand and improve power
reliability.

The growing demand for reliable electric-
ity internationally has contributed to the
growth of the U.S. PV industry—approxi-
mately 70 percent of PV systems manufac-
tured in the United States are sold to other
countries.

Concentrating Solar Power

Although the mechanics of each method
differs, all three concentrating solar power
(CSP) technologies—parabolic troughs,
power towers, and parabolic dishes—use
mirrors to focus incoming sunlight onto a
receiver. The receiver collects the sun'’s
energy in the form of heat, which can then
be used directly or converted into electric-
ity using a generaior.

These technologies are currently in different
stages of development. Troughs have a
proven track record as a technology that
can function effectively for large-scale
power needs (such as those of a utility com-
pany) and are currently the least expensive
way to produce solar electricity. Power tow-
ers have also demonstrated an ability to
function on a large, utility scale, while para-
bolic dish systems, still under development,
show promise for small-scale projects.

A technician works on a concentrating solar
power collector.

CSP technologies have caught the atten-
tion of some U.S. utllity companies, as
well as others interested in tapping into
the projected consumer demand for green
power supplies, even though the cost of
using these technologies to generate elec-
tricity is stitl somewhat high.

Warren Gretz, NRELFPIX02336
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Solar hot water sys-
tems are increasingly
being installed in
schools, hespitals,
prisons, and other
government facilities

across the country.

Some architects specialize in passive solar building

design.

Solar Hot Water

Energy from the sun can also be used to
heat water for buildings and swimming
pools. Solar water heating systems for
buildings typically include a solar collector,
in which fluid is heated by the sun, and a
storage tank, which holds the hot fluid after
it has been heated by the collector. Sys-
tems using fluids other than water require
the additional step of passing water
through a heat exchanger to heat the water.
Swimming pool systems are very simple:
they generally consist of collectors made
of black plastic or rubber through which
pool water is pumped to be heated.

Advances in solar hot water technology
for buildings have dramatically cut the
cost of solar water heaters from about $.20
per kilowatt-hour (kWh) in 1980 to $.08t0
$.10 per kWh in 2000. As a result, solar hot
water systems are
increasingly being
installed in
schools, hospitals,
prisons, and other
-government-
owned facilitles
across the country.
However, the

. number of solar
" hot water systems
purchased in the
United States is
still quite srnall
compared to the
number purchased
in the rest of the
world. In 1997, for
example, Ameri-
cans purchased
approximately
25,000 systems. Of
the systems pur-
chased, the major-
ity were for heating
residential swim-
ming pools,
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Passive Solar Building Design

Building orientation, types of construction
materials, glass selection, and architectural
features all affect the overall energy per-
formance of a building. For a passive solar
building, designers consider these features
early in the design process along with tak-
ing advantage of solar energy to heat and

- - -8

light a building. They also design the
building to be cool in summer.

it may cost more to design a passive solar
building, but the savings achieved from
decreasing the size of the mechanical and
electrical systems to heat/cool and light
the building, as well as energy cost sav-
ings. more than make up the difference.

Jobs in Solar Power

Growth of the solar power industry cre-
ates high-wage, skilled jobs throughout
the country for individuals with many dif-
ferent types of training. R&D groups at
national laboratories, universities, and pri-
vate companies develop and continually
improve solar products to lower their
costs and improve their reliability. Indi-
viduals employed in solar R&D generally
have professional degrees in electrical,
mechanical, and chemical engineering;
materials science, and/or physics. Many
of the people involved with technologies
that are still under development, such as
parabolic dish systems, focus on R&D.

As each technology progresses from the
R&D phase toward full-scale commercial-
ization, an increasing number of both pro-
fessional and skilled workers are needed
to sell, manufacture, design, install, and
maintain equipment. The PV and solar hot
water industries currently employ the

_ maijority of these workers, including elec-

tricians, engineers, technicians, and tech-
nical managers. As utility-scale CSP
technologies become commercially viable,
the CSP industry will eventually require
an increasing numnber of these workers, as
well as engineers and construction work-
ers to design and build power plants. The
passive solar industry involves many of
these professions as well, but also
employs architects and builders.

Bioenergy

The energy stored in biomass (organic mat-
ter) is called bivenergy. People have been
burning blomass. such as trees and straw,
to cook and warm themselves for thou-
sands of years. Today we not only heat 25
million homes with wood, we also pro-
duce 10.2 billion watts of electricity (less




Farmers and foresters grow energy

and blopower production.

If R&D and industrial
efforts succeed in
making bioenergy
more profitable, we
may see a dramatic
increase in the
number of bicenergy-

related jobs.
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than 1 percent of
what we use as a
nation) from wood
waste and waste
from other bio-
mass. And we
derive up to 0.4
percent of all our
transportation
fuels {about 1.5 bil-

¢

é lion gallons) from
¢ corn, which is used
g to produce
4 ethanol.
g

< é While we have

always used wood
and other biomass
for heat, the pro-
duction of electricity and fuels has grown
from virtually nothing 20 years ago to
what it is today, helping bicenergy
become second only to hydropower as the
largest source of renewable energy in the
world. In addition, we use biomass
instead of petroleum to produce between
11 to 15 billion pounds of consumer prod-
ucts, including plastics, glues, furniture,
paints, and chemicals.

crops for blofuel

But as bioenergy technologies and
biobased products stand poised to help
achieve energy independence for our
nation, the conversion of biomass into
fuels and products still remains more diffi-
cult than the processes used for petroleum
or coal.

Jobs in Bioenergy

Universities, national laboratories, and
industry are working together to find
solutions to the difficult problems sur-
rounding the production and use of bio-
mass for energy and products. These R&D
efforts require chemists, agricultural spe-
cialists, microbiologists, biochemists, and
engineers, just to name a few.

Biofuel, biopower. and biobased product
plants are most cost-effective when
located near their source of biomass. Thus,
bioenergy industry development has a
special appeal because it creates direct and
indirect jobs in rural areas of the country,
and may prove to be a profitable comple-
ment for many existing agricultural and
forestry businesses.

Engineers and construction workers are
needed to design and build bicenergy
plants, while electrical/electronic and
mechanical technicians, engineers
{mechanical, electrical, and chemical),
mechanics. and equipment operators are
needed to run and maintain these plants.
Some may even require individuals cross-
trained in areas such as engineering and
biology, or chemistry and agriculture.

Jobs in bioenergy today cut across a wide
spectrum of specialties and skills. And if
R&D and industrial efforts succeed in
making bicenergy more commercially
profitable, we may see a dramatic increase
in the number of bicenergy-related jobs.
We'll need more farmers and foresters to
produce and harvest biomass resources,
more truckers to transport the resources to
the power and fuel plants, and more oper-
ators to run facilities.

David Parsons, NREL/PIX08881
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P
A worker operates equipment at a generating
station that burns wood to produce electricity.

Geothermal Energy

Heat from the earth, called geothermal
energy, is yet another renewable energy
resource that people have used over the
years. Geothermal energy heats water seep-
ing into underground reservoirs, which
can then be tapped for a variety of uses.




power plant.

The geothermal
industry employs
both skilled workers

and those with
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A worker monitors equipment operation at a geothermal

professional degrees.

Low to medium
temperature {70° to
225°F) water reser-
voirs can be used
directly to heat
buildings. grow
and dry crops, meit
snow on sidewalks,
" and for fish farms.
This is called the
direct use of geot-
hermal energy. The
energy produced
from high tempera-
ture reservoirs
(225° to 600°F) can
spin a turbine to
generate electricity.

Current drilling technology limits the
development of geothermal resources to
relatively shallow, water- or steamn-filled
reservoirs, most of which are found in the
western part of the United States.
Researchers are developing new technolo-
gies for capturing the heat in the deeper,
“dry” rocks, which would support drilling
almost anywhere.

Geothermal heat pumps (GHPs) allow us to
take advantage of the Earth’s constant
temperature {around 55°F) just a few
yards beneath the surface {0 heat and cool
puildings. and to produce hot water.
GHPs transfer heat between the building
and the ground by circulating fluid
through underground pipes. Currently,
the majority of GHPs produced in the
United States are purchased domestically.
primarily in the Midwest. But as technol-
ogy improvements reduce the costs of
installing GHPs, the demand for this tech-
nology will continue 10 grow throughout
the country.

Jobs in Geothermal Energy

The geothermal industry employs both
skilled workers and those with profes-
sional degrees.

Developing hot water reservoirs requires
geologists, geochemists, geophysicists,
hydrologists, reservoir engineers. mud
loggers, hydraulic engineers, and drillers
to locate, assess, and access the reservoirs.

Environmental scientists prepare environ-
mental impact studies, and permit and
leasing specialists obtain the land rights.

Geothermal direct-use technologies create
jobs for heating engineers, and in the
building and agricultural industries. For
electricity production, engineers {electrical
and mechanical) and construction work-
ers—along with electrical technicians,
electriclans, electrical machinists, welders,
riggers, and mechanics—are needed to
design and construct power plants.

Mechanical engineers, geologists, drilling
crews, and heating, ventilation, and air
conditioning contractors are needed to
manufacture and install GHPs. In addi-
tion. mechanical and electronic engineers,
geologists, chemists, and materials scien-
tists are required for ongoing R&D.

A fish farmer uses a net to catch fish, which
are ralsed in geothermally heated waters.

Hydropower

Hydropower, which uses the energy of
flowing water to produce electricity. is the
largest and least expensive source of
renewable energy produced in the United
States today. In fact, hydropower now
generates approximately 10 percent of the
electricity used in our country (wind.
solar, geothermal, and biomass combined
produce less than 1 percent). Most
hydropower projects use a damand a
reservoir to retain water from a river.
When the stored water is released, it
passes through and rotates turbines, which
spin generators to produce electricity.

i
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Water stored in a reservoir canbe accessed
quickly for use during times when the
demand for electricity is high. Other
hydropower plants, called “run of the river”
projects, do not require dams. Instead, a
portion of a river’s water is diverted into a

canal or pipe to spin turbines.

Many large-scale dam projects have been
The hydropower criticized for altering wildlife habitats,
. impeding fish migration, and affecting
industry now also water quality and flow patterns. As a result

employs environ-
mental scientists to
assess environmental
impacts and address
environmental

remediation.

of increased environmental regulation, the
National Hydropower Association fore-
casts a decline in hydropower use through
2020. R&D efforts have succeeded in reduc-
ing many of these environmental impacts
through the use of fish ladders (to aid fish
migration), fish screens, new turbine
designs, and reservoir aeration. Although
funding has been limited, current research
focuses on the development of a “next
generation turbine,” which is expected to
further increase fish survival rates and
improve environmental conditions.

Jobs in Hydropower

As with many of the other renewable
energy technologles, the design, construc-
tion, and maintenance of hydropower
plants requires electrical and mechanical
engineers, technicians, and skilled work-
ers. If the hydropower project also

involves managing the reservoir and the
surrounding land, the developer will also
hire recreation planners, resource man-
agers, and educators. [n addition, state
and federal licensing laws now require
current or prospective hydropower plant
developers to assess the environmental
effects of their operation. Thus, the
hydropower industry now also employs
environmental scientists {biclogists,
hydrologists, ecologists, and wildlife habi-
tat specialists, for example) to assess envi-
ronmental impacts and address
environmental remediation. Environmen-
tal sclentists, as well as engineers, also
participate in R&D efforts through private
companies, national laboratories, and uni-
versities.

A career in renewable energy is a valuable
way for individuals with a wide range of
skills and interests to help guide the
United States toward a secure, environ-
mentally conscious energy future. For
more information on energy careers, spe-
cific renewable technologies, and market
forecasts, consult the resource list below.

Resources

The following resources may provide more information
on renewable energy technologies and careers. This list
does nat cover all the available resources on renewable
energy technologies and careers, nor is the mention of
any resource to be considered a recommendation or
endorsement.

Energy Efficiency and Renewable Energy
Clearinghouse (EREC})

P.O. Box 3048

Merrifield, VA 22116

Phone: 1-800-DOE-EREC (1-800-363-3732)

Fax: (703) 893-0400

E-mail: doe.erec@nciinc.com

Web site: http://www.eren.doe.gov/consumerinfo/

Provides free general and technical information to the public

ciency and renewable energy.

on the many topics and technologies pertaining to energy effi-

Organizations

American Bioenergy Association

1001 G. Street, N.W,, Suite 900 E.

Washington, D.C. 20001

Web site: http://www.biomass.org/

Promotes the economic and environmental benefits of biomass
utilization.

American Solar Energy Society (ASES)

2400 Central Avenue, Suite G-1

Boulder, CO 80301

Phone: (303) 443-3130

Fax: (303) 443-3212

E-mail: ases@ases.org

Web site: http:// www.ases.org/

A solar energy information source for everyone, frem home-
owners to public officials.

{Continued on page 8)
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(Continued from page 7)

American Wind Energy Association {AWEA)
122 C. Street, N.W., Suite 380

Washingron, D.C. 20001

Phone: (202) 383-2504

Fax: (202) 383-2505.

E-mail: windmail®awea.org

Web site: http:// www.awea.org/

Advocates the development of wind energy.

Energy Information Administration (EIA)
U S. Department of Energy

ER-30

1000 Independence Avenue, S.W.
Washington, D.C. 20585

Phone: (202) 586-8800

E-mail: infctr@ela.doe.gov

Web site; http://www.ela.doe.gov

Provides energy data and analyses to assist businesses, gov-
ernment, and the public in understanding energy issues.

Environmental Careers Organization

179 South Street

Boston, MA 02111

Phone: (617) 426-4375

Web site: http: //www.eco.org/

Works to enhance the development of environmental careers
through internships. career advice, career products, and
research and consuiting.

Geothermal Education Office

664 Hilary Drive

Tiburon, CA 94920

Phone: 1-800-866-4436

Fax: (415) 435-7737

E-mail: geo@marin.org

Web site: http://geothermal.marin.org/

Along with other educational resaurces, offers useful informa-
tion on geothermal careers.

Geothermal Energy Association (GEA)

209 Pennsylvania Avenue, SE

Washington, D.C. 20003

Phone: (202) 454-5261

Fax: (202) 454-5256

E-mail: geo@geo-energy.org

Web slte: http:// www.geo-energy.org/

A trade association of .S, companies who support the
expanded use of geothermal energy.

Ceothermal Resources Council {(GRC)

P.O. Box 1350

2001 Second Street, Suite 5

Davis, CA 95617-1350

Phone: (530) 758-2360

Fax: {530) 758-2839

E-mail: gre@geothermal.org

Web site: http:// www.geothermal.org/index html

Serves as a focal point for the continuing professional develop-
ment of its members.

National Hydropower Association (NHA)
1 Massachusetts Avenue, N.W., Suite 850
Washington, D.C. 20001

Phone: (202) 682-1700

Fax: (202) 682-9478

E-mail: info@hydro.org

Web site: http: //www. hydro.org/

Seeks to secure hydropower’s place as a rellable and renew-
able energy resource that serves national environmental and
energy policy objectives.

Renewable Fuels Association

1 Massachusetts Avenue, N.W., Suite 820
Washington, D.C. 20001

Phone: (202) 289-3835

Fax: (202) 289-7519

E-mail: info@ethanolrfa.org

Web site: http: //www.ethanolrfa.org/

Works to expand the production and consumer use of renew-
able fuels.

Solar Energy Industries Association (SEIA)
1616 H. Street, N.W., 8th floor

Washington, D.C. 20006-4999

Phone: (202) 628-7745

Fax: (202) 628-7779

Web site: hitp://www.seia.org/ main.htm

Puis cut information on solar careers approximately every
three years and sometimes posts employment opportunities on
its Web site,

Web sites

Energy Career Guide
Energy Education Online
Web site: http://www.energyed.ecw.org/ career.htmnl

Provides information on energy careers, schooling, employers,
and books.

Energy Efficiency and Renewable Energy Network
(EREN)

U.S. Department of Energy

Web site: http://www.eren.doe.gov/

Provides access to hundreds of links and thousands of docu-
ments on energy efficiency and renewable energy topics.

Occupational Outlook Handbook

U.S. Department of Labor

Superintendent of Documents

P.O. Box 371954

Pittsburg, PA 15250-7954

{202) 512-1800

Web site: http://stats.bls.gov/ocohome.htm

Provides general information on a wide variety of careers,
including those in renewable energy. A hard copy may be
ordered by calling the phone number or writing to the address
above.

Solstice

Center for Renewable Energy and Sustainable
Technology (CREST)

Web site: http://solstice.crest.org/index.

Contains general renewable energy resources, inctuding a
directory of energy-related graduate school programs.
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Green Jobs Potential: National

O The U.S. Conference of Mayors released a report in early October
2008 that finds the U.S. economy currently generates more then
750,000 green jobs, while over the next 30 years, an emphasis on
clean energy could cause that number to grow five-fold, to more
than 4.2 million jobs.

O Engineering, legal, research, and consulting jobs currently
dominate the green jobs in the United States and could grow by
1.4 million by 2038, while renewable electricity production will
create 1.23 million jobs, alternative transportation fuels will add
1.5 million jobs, and building retrofits will create another 81,000
jobs.
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University of Alaska Anchorage
Catalyst for Green Industry Jobs

O University of Alaska Anchorage significant role:
o UAA as Trainer - supply of skilled graduates
o UAA as Innovator — transfer of knowledge

o UAA as Partner — provides technical expertise to sponsored
research; commercialize product; licensing activities;

o UAA as Facilitator — facilitate networking between
public/private sector
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Role of University: Trainer

o Clearly if America is to rise to the global
energy challenge, and capture the economic
opportunity it represents, we need to
adequately prepare our students.

o Nationwide, college graduates earn +/- 40%
more than non-educated

o Education directly associated with quality of life,
community involvement, civic engagement,
reduction in social impacts
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Role of University: Innovator

O Research and innovation are the building
blocks for new industry development.

o 52 percent of all research and development
activity in the state come from the UA system

> Education and research are symbiotic — the
training of the next generation of innovators is
best done in a university setting

v Technology transfer is a natural act of all
universities — students transferred to industry
each year
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Role of University: Partner

O Partnerships between the public and private
sectors and universities are critical to success
of economic growth strategies.

o State of Alaska
o Federal agencies — EDA, USDA
o Alaska Renewable Energy Project

o Alaska Regional Development Organizations

o Denali Commission

o Rasmuson Foundation

o Alaska State Chamber - Chambers of Commerce
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Role of University:
Facilitator of Entrepreneurshlp

O An SBA study observed that, “Innovation without entrepreneurship
generally yields minimal local economic impact...innovations are highly
portable, whereas entrepreneurship is people/place-based.” It's typically
the entrepreneur that converts innovation into economic development.*

O Robert Litan, VP of Research & Policy at Kauffman Foundation on current
economic crisis:

“E=R or Ehtrepreneurship = Recovery”

O Programs of the UA System that support entrepreneurship
o Center for Economic Development
o Small Business Development Center
o Village Income Tax Program

*Source: Council on Competitiveness 2007
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Institutes and Centers - UAA

O ISER - http://www.iser.uaa.alaska.edu/

Conducts non-partisan research that helps Alaskans and others to understand social
and economic systems and supports informed public and private decision making.

o0 Center for Economic Development - http://ced.uaa.alaska.edu/contact.htm

Leverages the resources of the UA campuses to facilitate economic development in
communities throughout the state of Alaska.

o Alaska Small Business Development Center — www.aksbdc.org/

Provide small business with free and confidential counseling.
o Center for Economic Education — http://www.cee.uaa.alaska.edu/default.asp
o University of Alaska Corporate Programs - http://www.alaska.edu/uacp/

An educational organization established to serve the training and education needs of
business and industry.
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Institutes and Centers - UAF

o Cooperative Extension Service — http://www.uaf.edu/ces

Extends relevant research-based knowledge in an understandable and usable
form; and to encourage the application of this knowledge to solve the problems
and meet the challenges of Alaska.

Agricultural and Forestry Experiment Station

Alaska Center for Climate Assessment and Policy
Alaska Climate Research Center

Center for Global Change and Arctic System Research
Cold Climate Housing Research Center

Geophysical Institute

© 0 0 O O O

10




9G6¢CT

Institutes and Centers - UAS

o Masters of Business Administration — Distance Delivery

This program teaches business skills and links professional peers having a variety
of backgrounds and experience with students.

O Masters of Public Administration

This program teaches relevant skills to both public and private non-profit entities.
The program provides leadership and management training in policy
development, as well as organizational, human resource and budgetary areas.

11
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Conclusion

University of Alaska Anchorage serves a significant role in
development of the green economy and green jobs by:

e Providing a well-educated, highly skilled work force
 Engaging in cutting edge, innovative research
 Fostering technology/innovation transfer to industry
» Developing effective public private partnerships

 Launching start-up enterprises through entrepreneurial support

programs
12
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PI‘O_]cCt Managers.' . Construction Manager - - | Construction Managers - Construction Managers SOE: Project Management,
<Bachelor S> L RN P e 3 . ot i o 5 MS

$70K 4o

CTC: Construction
Management, BS

“Operations

| General Operations - R

General & Operations

SOE: Project Management,
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-Managers/ Superv1sors Manager MS
<Bachelor §> ,
$70K + : | CTC: Construction
‘ ' : Management, BS

‘Materials Engineers-.

‘Environmental- Engmeers SOE: Applied

“and techmmans | Environmental Science and

‘environmental science and | Technology, AEST

protection technicians, Environmental Quality

environmental scientists Engincering Science, MS

Safety:

Health/safety engmeers KPC; Occupational Safety

Occupational ‘health and and Health, AAS

safety specialists,

hazardous.materials . -

removal, health and safety

engineers, OHS specialists

and techmclans secunty

guards

Drafters, engiﬁpering SOE: Geomatics, BS, AAS,

‘technicians, inspectors, and cert

mechanical drafters,

-surveying and mapping CTC: Architectural

technicians, landscape - Engineering and

_ 5 “architects Technology, AAS and certs

Education " | Education ‘Educatiol :

Education-

Elementary Teachers,
except special ed

CO.E: Tedéher Ed

Secondary Teachers, except
specials & voc ed

COE: Teacher Ed - MAT

COE: Counselor Education

'A‘Kzndérgarten

COE: Early Childhood
Development, Special Ed,
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, | Elementary Ed.
‘Business/Finance- Business/Finance . Business/Finance . ‘Business/Finar
: !| Accountants/Auditors CBPP: Accounting, BBA
R and AAS
Administrative _ | Administrative Service CBPP: MBA, Management,
Managers/Supervisors | Managers BBA
<Bachelor’s>
$50K + _
1 Chief Executives . g CBPP: MBA, Management,
i ' BBA
| Financial Managers CBPP: Finance, BBEA

| First Line Supervisors:

Office/Retail/Construction/

: Mechanics/Installers

First Line Supervisors

CBPP: Management, BBA

CBPP: Marketing, BBA

CBPP: Marketing, BBA

CBPP: Finance, BBA

CBPP: Finance, BBA

Material Handling:
First line Supervisors,
Freight handling, order
clerks, stock clerks

CBPP: Cert in Logistics

"Administration:

"Bookkeeping, accounting,

“budget analysts, cost
_estimators, placement
specialists, admin
assistants, file clerks, first
fine supervisors, HR
assistants, payroll clerks,
receptionists, training

specialists

CBPP: Small Business
Admin, AAS,
Management, BBA




T9CT

Information Technology

v

Information Technology

‘:..In_formatiq_nTe_{_c_:hnolo_g

H

CTC; Computer
Networking, AAS

CBPP : Management
Information Systems, AAS

3
i

CTC: Computer
Networking and CISCO
Academy, AAS and Cert

" Computer systems mgrs,
. computer- programrners,
- computer support
specialists, systems
_analysts, database

CTC: Computer

| Information Office Systems
| and Computer Networking,
CISCO Academy, AAS and
Certs

. administrators
IR KPC/Mat Su: Varied
) . compulter courses and certs
Transportation +-| Transportation ‘Transportation Transportation

Heavy Truck Drivers
<Driver’s '

Truck Drivers, Heavy and

-| Tractor-trailer

‘Truck Drivers, Heavy and
" Tractor-trailer

License/Endorsements™>
$50K + :
) Automotive Service Bus/Truck Mechanics and | CTC: Automotive and
Technicians Digesel Engine Specialists Diesel Technology, AAS
o ~ {and Certs
Aircraft Mechanics
Airline Pilots, Copilots, and CTC: Aviation Technology
Flight Engineers L — Professional Piloting, BA
Logistics: CBPP: Cert in Logistics
Drivers, dispatchers,
g _purchasing agents
Health | Health

Heaith

M

Registered Nurse

CHSW: Nursing, AAS and
BS

CHSW: Social Work, MS




A

.| and BS

| CAS: WWAMI

CHSW: Social Work, MS
and BS

CTC: Medical Assisting,
AAS and Cert

| AAS, and BS, Social Work,

CHSW: Human Services,

BS

CTC: Pharmacy
{ Technology, Cert

3

Public Safety

a

Police Ofﬁcers/Patrol
Officers

:AAS/Apprepticeshib/OJT:i. Al

:| AAS/Apprenticeship/OJT

ZElécﬁical;InSpe_étOIs ‘
| <AAS or-Bachelor’s>

$60;$-1'00K

. | Technology — electrical

PWSCC: Industrial

power generation, AAS and
cert

'Mechamcal Inspectors
‘<AAS or Bachelor §>

"<AAS or Bachéldr s>

$60K + "

$60K + : :
“Non Destructive, CTC: Non Destructing
‘ Examlnatlon Testing, AAS and Cert

.Hand S Comphance - r

<AAS or Bachelor g
$60 $100K '

| and Health, AAS

KPC: Occupational Safety

PWSCC: Industrial
Technology — safety, AAS
and Cert
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Machinist & Millwrights
<AAS or Apprenticeship-or
oIt - .
$70K +

 Millwrights -

| PWSCC: Industrial
Technology —Millwright,

AAS and vcert

1 KPC: Process Technology,

AAS

‘Maintenance -

General/Mining Mechanic
<AAS or Apprenticeship or
oJT> T

$AAS or Apprenticeship or

OJT>.

Maintenance & Repair

1 Workers

Cleaners ©
<HS diploma/GED>
$7

Carpent_ers_ L

‘<Apprenticeship or

training/OJT>
$50K + '

Carpenters

Carpenters

3

Electricians
<Apprenticeship or
training/QJT>
$70K +

| Electricians

‘Electricians

Pipe Fitters
<Qualified Welder with
mathematical background>

'| Plumbers, Pipe fitters,
| Steamfitters

Plumbers, Pipé fitters,
steamfitters

$70K +

| Construction Equipment
| Operators

‘ Sales Reps

SOE: Geomatics, BS, AAS
and cert

Crafts:
-Masons, Laborers,
“Crushing, Explosives,
Fence, Helpers, highway
maintenance, insulation,

sheet metal, iron, painters
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: -Welders

.‘_

CTC/KPC: Welding, AAS

.: and Cert

" Equtpment Operators

.Operations: - = - °
“Gas Compressor operators
' gas plant. operators, ,plant
.and systern operators

-

“{ KPC: Process Technology

1 PWSCC: Industrial

Technology, AAS and
Certs

: Cainpslcatéfih g .
?;’Cooks dlshwashers first -
- line supf:rvmors food prep,-

food service, janitors;
1aundry housekeepmg,
general repair

CTC: Culinary Arts, AAS
and Cert
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Uaa.alaska.edusecte

Career Pathwy

Recommended ear
High School Preparation* ! Occupstionalt Endorsement

Lomm
& Technica!
Collega

Allied
Health
786.434¢4

Aviation ,
echnology

264.7400

= Algchra

* Biology

* Chemistry

« Computer siilis

# Health/Health Occupattons
* Reading and writing

4 Npehra 1l

s Computer skills
* Geometry

= Physics

=Reading and wrlting

Wt e s e o i d

72-1

» Clinical Assistant
« Coding and Billing

« Limited Radiography
= Pharmacy Technology
« Phlchotomist

] v Dental Assisting ¥
a Medical Assutmg

-

» Dental Assisting

» Dental Hygiene

» Fire & Emcrgencg Scrvices
W

- ncy Medical
a F:P:;?J;pr{mnn « Wildland Fitefighting

» Medical Asisting
» Medical Laboratory Technology
] Padluloglc Technology

2 -Nr Trafﬂc Control *

‘Aviation Adniinlstration’, .

meesslonal Pllaﬂng

5 + Fire Administralion

u Fire Service Administration
{Olfered via distance fearning through &

« Medicai Technotogy

ks Aviaﬂan Technnlugy'

Aviation Maintenance Technology L

i I'a".é.uaf;k:}fk‘ﬂ'lfi»ﬁh s,
g Yo Fmy; EEDE e

to a Bright Future

= Dental Assisting
= {lental Hygicne
* Massage Therapy

partnership with Western Oregon Universityl = Medical Amstlng

* Medical Laboratory Techn

olo
* Pharmacy Technology »
* Radiologic Technalogy

r T

Spisg
e ?cyg.@;h*ﬁ Pty
f«ﬂ ik g Hge

s lectronlcs
echnologies
786, 64237
] . - Apprenticeship Technologics . ) .
" - tural Drafting = Construction Management Architectural & E
co;;s'tfuctlon + tgetra : 2::|'|1llt:l'}(zfl:llig ) Archltu'(lur.ll & Enginecring anned ta start .F;" 5?0” Technology ngineering
H “ : clagy = Technology with or withor .
. o Welding Technology Technolog echnology wi ut Constructior :
T ﬁann ' c""‘””’“f skils . ‘ « Computer Aided Drafting +industeial \IVE :s::?tnc.!l Drafting = Construction Managcmgn! 2 Business Emphasis «Welding & l\]cl;\:lgn‘igemsm
€ec l‘lology » Construction or jndustrial and gesign* = Mechanica e ting Technology  * Welding & Nondestrusctive Testing Teth! estructive
786.6423 technology elective - NU"“(’-’" I“E)tr‘:;“ng Testing Technology nalogy
» Reading and writing w Structural Dré
L] Hospthllty & ﬂcmuram w f-“ﬂn!fy Mx
i ”WPWM&Remmm
Manage
£ » Minors
s part of a degeee in a different field
gﬁalth 'ﬂﬂﬂp\ll‘ﬂl’ure LE;I}L‘,’S}::fF"' A(;:I'L‘ml?fmimmq V .
sica » Algebra It » Biclogy * Coaching - Health & Filness Leadership * Various Heatth,
Ed{.catl' = Compurer skiifs ° Physical Education Physical Educatios
&R on * Health = Nutrition u Cpaching Leadership ) m{f:'fflsiﬁ::ﬁtfﬂump Emphasis & Recreation Courses
ecreation = Reading and writing « Fitness Lcadership » Auventare Leadership Emphass
786 4083 * Viariety of physical activities
' ' - ’ ' A -Technol withy or Without-
“aﬂiportatlon - » Algebra T oﬂVBTﬂ‘f"‘“"’W At ] Busfn:sgsy Emph’a i v
“-and Power » Computér compatency . Heavy Duty 'n-amponallon - , "Phas
786 1485 = v uchnology h Equipmem ) k .. |
e . 'Readlnpandwdﬂng ' T i i
. o el T Lot llow ueunullagcmdll.\ﬂlltﬂllmm for more Infi
S i & .mmmmmtm;l you techprep. uaa aiasky, eqy,
tsome of these ciasses have dg These prog! are under F Contact the departmarits that offer thete programs for detall;,

*
This ulwﬂllllxul'uumduux.

nm-umm-mn-mwﬂndmmamvwwmm




Apphed Environmental Scnence & Technology
(M- & MS-AEST)

s wm-l OPPORTUNITIES

TheApprd Environmental Science & Technology (AESDpﬂgrm
wdemgnaiforsmdmtsseehngmasmwrmmtdpmfessiomlsmmeamdamq
regulatowy mdusmaI, mzlztary or consulting sectors. The program is interdisciplinary in nature, and encourages students to
dwebpmzwwda*smdmgofmmnmmtdpnncpksﬂunghadvmmdsmdwsmhobgy chemistry, geology, statistics, and environmental engineering.

# o oA

Educational Pathway Options

e e o B fo e Ak b

PO _Bachelor of Sclence . . Craduate
(BS) g Certificate

[— b b ek e b e b be am e

L
£

W Port & Coastal Engineering Applied Environmental

Sclence & Technology

o Master {M-AEST)
» Non-Thesis Option

* Master of Sclence (MS-AEST)
» Thesls Option

In most instances, baccalaureate
degrees in the physical sdiences, life
sciences, or engineering will provide
a sufficlent background to meet
course prerequisites.

4-5 Years )
1 -2 Ye'ar
T Vears |

CAREER CONNECTIONS

* Science. Mathematics, Engineering, & Research
* Natural Resources & Environmental Sa
« Archilecture & Constri

L}M SCHOOL OF ENGINEERING = Transportation, Di;{riha.‘nion, & Loy ..




APPLICATION PROCESS

APPLIED ENVIRONMENTAL SCIENCE & TECHNOLOGY (M-AEST, MS-AEST)

Students are strongly recommended to contact a faculty advisor in the School of Engineering at 907.786.1900 prior to course selection.

© BEGINNING THE PROGRAM

Upon admission to the AEST program, students will complete the foliowing

actions:

¢ Meet with an academic advisor prior to the start of classes to plan

coursework for the first semester of study. The admissions committee
will assign academic advisors, who will be identified in the
acceptance letter received by successful applicants.

* Select a Graduate Studies Cornmittee (GSC) consisting of three UAA
faculty members - the chair of which is the assigned advisor. The
GSC must be selected during the first semester of study.

Prepare a Graduate Study Plan for approval by the GSC by the end
of the first semester.

0 COMPLETE PROGRAM REQUIREMENTS (24-30 credits)
Al least one course, with a grade of ‘B’ or better, in eoch of the core
competency areas: analysis, biology, chemistry, environmental engineering,
and geology. Remaining credits can be selected from the approved course
fist below. A minimum of 21 credits must be drown from approved
600-level courses.

* Analysis
STAT A402 Scientific Sampling (3)
STAT A403 Regression Analysis (3)
STAT A404 Analysis of Variance (3}
STAT A405 Nonparametric Statistics (3)
STAT A407 Time Series Analysis (3}
STAT A408 Multivariate Analysis (3)
STAT A601 Statistical Methods (3)
STAT A620 Statistics for £SM (3)

+ Biology

BIOL A478 Biological Oceanography (4)

BIOL A650 Advanced Microbial Ecology (3)

BIOL A661 Advanced Molecular Biology (3)

BIOL A675 Advanced Arctic Tundra Ecosystems (3)

BIOL A685 Advanced Topics in Biology (1-5)

Chemistry

AEST A601 Aquatic Process Chemistry (3)

CHEM A450 Environmental Chemistry (3)

CHEM A634 Advanced Instrumental Methods (4)

CHEM A641 Advanced Biochemistry | (3)

CHEM A642 Advanced Biochemistry Il (3)

CHEM A698 Individual Research (1-9)

AEST: 907.786.1951
ACADEMIC ADVISOR: 907.786.1951

WEBSITE: engr.uaa.alaska.edu/programs/environmental
EMAIL: ayced@uaa.alaska.edu

* Environmental Engineering

AEST A602  Water Quality Management (3)

AEST A603  Solid Waste Management (3)

AEST A604  Environmental Law, Regulations and Permitting (3)
AEST A608  Fundamentals of Air Pollution (3}

AEST A613  Remediation (3)

AEST A694  Environmental Law (3)

CE A411 Intreduction to Environmental Engineering (3)

CE A600 Fundamentals of Environmental Engineering (3)
CE A662 Surface Water Dynamics (3)

CE A663 Ground Water Dynamics (3)

CE A674 Waves, Tides and Ocean Processes for Engineers (3)
CE A677 Coastal Measurements and Analysis (3)

CE A683 Arctic Hydrology and Hydraulic Engineering {3)

ENVE F651* Risk Assessment (3)
ENVE F652* introduction to Toxicology (3)

ESM A450  Economic Analysis and Operations (3)
ESM A601 Engineers and Organizations (3)
ESM A0S Engineering Economy (3)
PM A601 Project Management (3)
* Geology

GEQOL A455 Permafrost (3)

GEOL A457  Soil Genesis and Classification (4)

GEOL A460 Environmental Geochemistry (3)

GEOL A475  Environmental Geophysics (3)

GEOL A690 Graduate Topics in Geology (1-4)
*UAF anline courses. It is the student’s responsibility to check the UAF catalog
for current course content and availability.

) COMPLETE THESIS
For MS-AEST degree only,
AEST A699 Thesis (1-6)

) SUCCESSFULLY COMPLETE THE COMPREHENSIVE EXAM
MS-AEST is an oral comprehensive examination; M-AEST is a written
comprehensive exam.

A total of 30 credits is required. The MS-AEST requires 24 course credits and
6 thesis credits; the M-AEST requires 30 course credits. :

Note: Once a student has successfully advanced to candidacy for the
MS-AEST degree, that student may not opt to complete their degree
under the non-thesis option (M-AEST degree).

12-2007

UAA ENROLLMENT SERVICES: 907.786.1480
ADDRESS: P.O. Box 141629, Anchorage, AK 99514-1629

Caieer Clusters titles are being used with permission of the
States” Career Clusters Initigtive, 2006, www.ca sters.ara.
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Students with an associate’s degree -
may pursue a baccalaureate degree
in an engineering, ‘science, or.
equivalent area.

A baccalaureate degree in-an-

. englneering, sclence, or equivalent
area. Degrees include '
(but not limited to):

» Bachelor of Engineering (BSE)

+ Bachelor of Business
Administration (BBA)

+ Bachelor of Science (BS)
* Bachelor of Arts (BA)

5 Vears

CAREER CONNECTIONS = Architecture & Construction
« Information Techno * Business, Manayement, & Administration
+ Science. Mathematics £1 gineering, & Research

« Transperiation, Distribution, & Logistics
l---l;s-A-‘-fA/ SCHOOL OF ENGINEERING » Natural Resources & Environmental Sciences

"




APPLICATION PROCESS

PROGRAM HIGHLIGHTS

® Began in 2003 ¢ Highly aligned with industry leaders
® Over 100 students located globally * Customized and Cohort Programs available
® Accredited in September 2007 by the PMI® Glcbal * |n-class and global, real-time distance course delivery

Accreditation Center (GAC)

* One of the first 13 programs around the globe to receive
accreditation

® On-line, asynchronous course delivery also available
* Program designed for working-professional students

o Desined § i fessional students * industry sponsored scholarships
esigned for working-professienal studen
9 9P . . * Project Management institute (PMI®) Registered Education
® Helps students develop a high-demand skill-set Provider (R.E.P.®)

valued in private and public sectors for all fields and industries . . .
. . R * Professional Project Management training courses
* Project Management program built around the Project

Management Body of Knowledge (PMBOK®) Guide’s nine . Strong-ties to UAA graduate-level Engineering Management
knowledge areas, five process groups, and professional and Science Management programs
responsibility * MSPM graduates hold leadership positions in both public
® Courses are taught by a strong team of faculty and instructors and private sector
who bring extensive academic and professional expetience to ® Student-conducted research opportunities
each course * Program-sponsored volunteer and community service
* Diverse and accomplished student body activities
© COMPLETE THE CORE CURRICULUM (33 credits) ® |t is strongly recommended that students take PM AS01 Project
PM ASO1* Project Management Fundamentals (3) Management Fundamentals in their first semester,
PM A610 Project Scope Management (3)
PM A612 Project Time Management (3) ® As a prerequisite for PM A685 registration, students must have a
PM A614 Project Cost Management (3) cumulative GPA of 3.0 GPA or better in courses listed on their official
PM A616 Project Quality Management (3) graduate studies plans.
PM A620 Project Human Resources Management (3)
PM AG22 Project Communications Managerment (3) ® Students who have previously been awarded a master’s degree in
PM A624 Project Risk Managerment (3) another program can complete the program with a minimum of 24
PM A626 Project Procurement Management {3) credits but must take PM A601 and PM A685.
PM AG85* Project Management Case Study and Research (6)
*Required courses ® The Master of Science Project Management program charges a
per-credit program fee equivalent to the per-credit graduate,
A minimum of 33 credits is required for the degree. resident tuition,

2-2008

PROJECT MANAGEMENT: 907.786.1924 UAA ENROLLMENT SERVICES: 907.786.1480
BEPARTMENT CHAIR: Dr. Jang Ra, 907.786.1862 ADDRESS: P.O. Box 141629, Anchorage, AK 99514-1629

WEBSITE: soe.uaa.ataska.edufespm
EMAIL: ayespm®@uaa.alaska.edu




Engineering Management and Science
Management (MS) .

H OPPORTUNITIES

o The Engmeenng Management and Science Mmmgement (ESM)
cacci pmgrams are designed for graduate engineers and scientists who will hold executive
or mcmagertal posmons in engineering, construction, industrial, or government organizations. The programs
address human relations, financial, economic, quantitative, technical, and legal subjects useful in solving problems of management.

;' Educational Pathway Options

. o Assoclate’s 4 Bachelor of Science

1 ' Degrees 4 ' (BS)

L ) Ly 'Englneerlng Management
1 @  Students with an associate’s degree  § @ A paccalaureate degree in an : i+ Scdence Management‘
{1 @ maypursuea baccalaureate degree ! @ engineering discipline for the 1v

»=  [nanengineering, scence, or »=  Engineering Management (MS) qom
! equivalent area. degree.

= Nag) L) ien
i ! A baccalaureate degree in any W

1NN 1 science discipline for the Science N
; Management (MS) degree. 3

B T I R

CAREER CONNECTEQNS « Architecture & Construclion

* Information Technology « Businegss, Management, & Ad:nmiﬂraliuﬂ
* Science, Mathemalics, Engineering, & Research

+ Transportation, Distribution, & Logistics

L:[M SCHOOL OF ENGINEERING « Natural Resources & Environmental Sciences

* Law, Government, & Public Satety




PROGRAM HIGHLIGHTS

® Began in 1961
® Oldest graduate program at UAA
* Over 500 graduates

* Courses are taught by a strong team of faculty and instructors
who bring extensive academic and professional experience to
each course

# Strong ties to Project Management program
® Diverse and accomplished student body

® ESM graduates hold leadership positions in the public and
private sectors

® Student-conducted research opportunities

* Program-sponsored volunteer and community service
activities

ENGINEERING MANAGEMENT AND SCIENCE MANAGEMENT (MS)

© COMPLETE THE CORE CURRICULUM (21 credits)

ESM A601 Engineers in Organizations (3)

ESM A605 Engineering Economy (3)

ESM A608 Legal Environment for Engineering Management (3)
ESM A610 Cost Estimating (3)

ESM A620 Statistics for ESM or equivalent (3)

ESM A621 Operations Research (3)

PM A601* Project Management Fundamentals (3}

*PM fee applies

o COMPLETE THE ELECTIVE CURRICULUM (6 credits)
Any ESM, PM, Engineering, Science, Business Administration or other courses
approved by ESM advisor.
ESM AG606 Advanced Engineering Economy (3)

ESM A613 Management of Technical People (3)

ESM A617 Technology Management (3)

ESM A619 Computer Simulation of Systems (3)

ESM A623 Total Quality Management (3)

ESM A625 Marketing of Business Products and Services (3)
ESM A694G Management System Dynamics {3}

ESM A694H Value Engineering (3)

ESM A698 Individual Research (3)

ENGINEERING & SCIENCE MANAGEMENT: 907.786.1924
DEPARTMENT CHAIR: Dr. Jang Ra, 907.786.1862

WEBSITE: soer.uaa.alaska.edufespm
EMAIL: ayespm@uaa.alaska.edu

© COMPLETE A THESIS OPTION
Both options require a defense.
* Non-Thesis
Complete ESM A684 (ESM Project)

¢+ Thesis
Complete 6 to 9 credits of ESM A699 (ESM Thesis)

A minimum of 30 credits is required for the degree.
* As a prerequisite for ESM A684 or ESM A699, students must have a
curnulative 3.0 GPA or better in courses listed on their official

graduate studies plan.

* Project Management courses charge an additional per-credit
program fee equivalent to the per-credit graduate, resident tuition.

2-2008

UAA ENROLLMENT SERVICES: 907.786.1480
ADDRESS: P.O. Box 141629, Anchorage, AK 99514-1629

Career Chasters tities are being wsed with permission of the
Stgtes Career Clusters Initictive, 2008, wwy fuste




e e e e ‘ incorporating topics which span the foundations of engineering disciplines
o and prepare students to meet community and industry needs. Students select from one of three

\WITH OPPORTUNITIES

The Engineering BSE program is a design-oriented curriculam

specialization tracks: Computer Systems Engineering, Electrical Engineering, or Mechanical Engineering.

- Educational Pathway Options

Sy N A S SR

. L o s i o o i e B,

{ Recommended Graduate Master
Preparation’ Certificate Degrees

= ¥ Port & Coastal 1 &

1€ ot o, . w0 & Engineering { &

{160 8- Specialization Tracks: @ 1 R

] &5« Algebra: 2 years ;" * Eectrical Enginéering o g * Applied Envirenmental

3 ‘z * Trigonometry: V& year T . Meachanical Engineering ' Science & Technology

; = Chemistry: 1 year LA + Computer Systems i gy Awctic Engineering -

{ S = Physics: 1 year : ﬁl’ . . Engineering { 1« Cwil Engineering '

: . ] ‘ e ¥  « Engineerin

: .9 * English: 3 years Upon completion of Upon completion of Mni?nagemgnt

E ~ BSE degree, students ) this certificate, nine « Project M t

125 automatically qualify for - credits can be applied oject Management |
a Minof in Mathematics. toward other graduate » Science Management :
T degrees at UAA. ]

CAREER CONNECTIONS » Architecture & Construction » Science,
Mathematics, Engineering, & Research » Transportation, Distribution,

lJAA SCHOOL OF ENGINEERING & Logistics » Information Technology = Health Scences
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ENGINEERING (BSE)

Students are strongly recommended to seek an appointment (O COMPLETE A SPECIALIZATION TRACK

with a faculty advisor in the ?chool of Englneen'ng, BSE COMPUTER SYSTEMS ENGINEERING (41 credits)
program, at 907.786.1900 prior to course selection. C5 A201 Programming Concepts | (3)

CS A202 Programming Concepts Il (3)
Cs a221 Computer Org. & Assembly Program (3)

© COMPLETE GENERAL EDUCATION REQUIREMENTS (15 credits) CS A320 Operating Systems (3)
Fine Arts (3), Humanities (6), Social Sciences (6) CS A330 Algorithms and Data Structures (3)
See the BSE website for more information CSE A445 Computer Design & Interfacing (4)
EE A203 Fundamentals of Electrical Engr | (4)
O COMPLETE ADVANCED MATH ELECTIVE (3 credits) EE A204 Fundamentals of Electrical Engr Il {4)
Select one course from the following list: EE AZ241 Computer Hardware Concepts (4)
MATH A310  Numerical Methods (3) EE A314 Electromagnetics (3)
MATH A314  Linear Algebra (3} EE A314L Electromagnetics Laboratory | (1)
MATH A321  Analysis of Several Variables (3) EE A351 Signals & Systems (3)
MATH A324  Advanced Calculus (3) EE A465 Telecommunications (3)
MATH A371  Stochastic Processes (3) Total Credits for Degree = 132

MATH A407 Mathematical Statistics | (3)
MATH A410  Introduction to Complex Analysis (3)
MATH A422  Partia! Differential Equations (3)

ELECTRICAL ENGINEERING (41 credits)
CS A201 Programming Concepts | (3)
CS A202 Programming Concepts Il (3)
Cs A221 Computer Org. & Assembly Program (3)

© COMPLETE ADVANCED ENGINEERING ELECTIVES (12 credits) EE A203 Fundamentals of Electrical Engr | (4)
See the BSE website for a [ist of electives. EE A204 Fundamentals of Electrical Engr || (4)
EE A241 Computer Hardware Concepts (4)
o COMPLETE MAJOR REQUIREMENTS (61 credits) EE A314 Electromagnetics (3)
CHEM A105  General Chemistry | (3) EE A314L Electromagnetics Lab | (1)
CHEM A105L General Chemistry | Lab (1) EE A324 Electromagnetics Il (3}
COMM A111 Fundamentals of Oral Communications (3) EE A324L Electromagnetics Lab Il (1)
ENGL A111  Methods of Written Communication (3) EE A351 Signals & Systems (3)
ENGL A272  Technical Writing (3) EE A353 Circuit Theory (3)
ENGR A151  Engineering Practices | (3) EE A441 Integrated Circuit Design (3}
ENGR A161  Engineering Practices I (3) EE A465 Telecommunications (3)
ENGR A182  Engineering Seminar | (1) Total Credits for Degree = 132
ENGR A251  Engineering Practices {l} (3)
ENGRA292  Engineering Seminar Il (1) T GINEERING (39 Credits)
ENGR A392  Engineering Seminar (H (1) CHEM A106L Genera, Chem!s y il L(alg 1
ENGR A438  Engineering Systems Design (3) A eneral Chemistry a
ES A208 Engineering Mechanics {4) Eg A3(3)1 Slemﬁmf of Elﬁmca.l IEnglneerlng 3
ES A302 Probability & Statistics (3) B :; b pcTames of Mate tals ()
ESM A450 Economic Analysis & Operations (3) uid Mechanics ( ).
MATH A200 Calculus | (4) ES A346 Basic Th_ermody_namlcs {3
MATH A201  Calculus Il (4) ME A302 Mechanical Design | (4)
MATH A202 Caleulus Il (4 ME A308 Instrumgntation and Measurements (3}
MATH A302 Ordinary Differential Equations (3) ME A313 Mechanical Engmgerlng Thermodynamics (3)
PHYS A211  General Physics | (3) ME A334 Erement_s of Mat_enal Science (3)
PHYS A211L  General Physics | Lab (1) ME A403  Mechanical Design It (3)
PHYS A212  General Physics Il (3) ME A414 Thermal System Design (3)
PHYS A212L  General Physics Il Lab (1) ME A441  Heat & Mass Transfer (3)

Total Credits for Degree = 130

The programs within the University Honors College may satisfy some of the degree requirements while providing challenging
opportunities to excel. To find out more, go to www.uaa.alaska.edu/honors or call 907.786.1086. 12-2007

SCHOOL OF ENGINEERING: UAA ENROLLMENT SERVICES: 907.786.1480

www.engr.uaa.alaska.edufindex.cim cc. ., )
BSE PROCRAM ADVISOR: 907 786.1900 ADDRESS: P.O. Box 141629, Anchorage, AK 99514-1629

BSE WEBSITE: www.engr.uaa.alaska.edu/programs/bse Career Clusters titles are being used with permissian of th
FAX: 007.786.1079 States” Career Clusters initintive, 2006,




| TRNlNG OPPORTUNlTV INTO SUCCESs

i ‘wayofmderstmdmgacnmtymﬂ:eworldmundﬂmﬁmnmmw:softencaﬂaiﬂw
“science of chmce as it studies how individuals, organizations, and governments make choices about the use of resources. A
. degree in economics gives students career opportunities in many fields and provides excellent preparation for advanced study in a variety of disciplines.

Educational Pathway Options

e s b1 el e i

ot e e o ML i e o oy i g S WA= % 4 4 s A

' -
S A Recommended Graduate N
4. - Preparation’ Certificates i
16 . Reading and Writing Skills ¢ Bachelor of Business @ * General Management (MBA)
3 9 9 ™ 9
«F &= . Bask Computer Skills Administration (BBA) g’az * Public Administration (MPA)
: z » Mathematics * Bachelor of Arts (BA) . 3 * Global Supply Chain
3 s Statistics AA Management (MS)
1.2 « Economics E o » Supply Chain Management
3 B e History i (GRAD CERT)
1.8 :
; g 3 3
CAREER CONNECTIONS - Educatmn Tr"unmq 7
* Law, Government, & Public Safety

* Business, Management, & Administration
= Natural surces & Environmental Sciences

LA COLLEGE OF BUSINESS AND PUBLIC POLICY - science. Mathematics, Enginceri, & Recemren




APPLICATION PROCESS

ECONOMICS (BA)

o YEAR 1 Credits Semester Grade
Written Communication GER 3
COMM 111, 235, 237, or 241 3
Hurnanities GER 3

Natural Science GER
MATH 172 or 107

Wiitten Commurication GF.R,, 64
fHumamtiés GER'E ™

€IS, 110 (Cornpuler. Concepts n%Busm:s; oL
Elective, . baabplist

© YEAR 2
ECON 2017 (Macroeconomics)
MATH 272 or 200
Social Science GER

© YEAR 3
ECON 321 (Intermediate Microeconomics) 3
ECON 350 {(Money and Banking) 3
Upper-Division Elective 3
Upper-Division Elective 3
Elective
: __ue3244(lntenned|ate Macgoeconomls) T35
ivision ‘E(_IQN;E!écgg‘eM 7 LT
on Electi T

(783

ECON 412 (Econometrics)
Upper-Division ECON Electives
Capstone GER
_Upper-Division Elective
Upper Division ECORT Efec
Upper lesron lectives =
EleCtiVE  grfr 2o o

Q YEAR 1
Written Communication GER
COMM 111, 235, 237, or 241
Humanities GER
Natural Science GER
Social Science GER .
CIS’]TO{(C"_" e Concepts Busmess)

21 echmcaI;Wntmg ;5?*‘
72 arl 07}"”' .

manities‘GEREY *-ﬁ*
Natural Scuence GER wuth L'a

© YEAR 2
ACCT 201 (Financial Accounting)
BA 241 (Business Law ()
ECON 201 (Macrceconomics)
MATH 272 or 200
Social Science GER

ACGETy 202 (Managenial Ac
BA?Z Intro,to; for. |

LEGON7202/(MICTGEE
EFtne“Arts gERm

© YEAR 3
BA 300 (Organizational Behavior)
BA 325 (Corporate Finance)
CIS 305 {Managerial Presentations)
Egg“ gg(l) (IatennedlegeBMlﬁroe)conomics)
{Money and Banking
BAR377¢ (Operatloer%’Manage 3
BA 343 (Pnncuples’of.Markett__ 1
CIS"376 (Management 0
EGON 324*’(Interme
EleCtives i rmt

YEAR 4
ECON 429 (Business Forecasting)
Upper-Division ECON Electives
Capstone GER
_BA 488 (Envnronment of Business

A total of 120 credits Is requr'red for each degree, of which 48 cred:ts must be upper-drvisron
This Is a suggested course sequence and students should refer to the UAA Course Catalog for current information.

SCHOLARSHIP OPPORTUNITIES

UAA College of Business & Public Policy Scholarship
UAA Jan & Glenn Fredericks Scholarship (funior or Senior standing)}
UAA Bradford Tuck Scholarship (funior and Senior Economic Majors)
UAA Diane Olsen Memorial Scholarship (Junior and Senior Economic Majors)

www.uaa.alaska edu/scholarships

COLLEGE OF BUSINESS & PUBLIC POLICY

MRS Earned Excellence
ey The Best Business Schools in the World

The College of Business & Public Policy is accredited by the Association to
Advance Coffegiate Schools of Business, international.

The programs within the University Honors College may satisfy some of the degree requirements while providing challenging

opportunities to excel. To find out more, go to www.uaa.alaska.edu/honors or call 907.786.1086.

COLLEGE OF BUSINESS & PUBLIC POLICY:

www, chpp.uaa.alaska.edu
STUDENT INFORMATION: 90/7.786.4100

FAX: 907.786.4119

11-2007

UAA ENROLEMENT SERVICES: 907.786.1480
ADDRESS: P.O. Box 141629, Anchorage, AK 99514-1629

reer Clusters titles cre being used with p
States’ Carcer Clusters initiative, 2006, v




’ ‘ TheBacheIor of Business Administration in Finance is aprofessxonal
O T o ' degreedemgnedmprepw-esmdentstopursz.wmeamngﬁztandrmardmgcareers in financial -
R o managementof corporations or non-profit organizations; investment banking and money management; retirement
b planning and management of pension funds; banking and insurance industry; real estate development, sales and property management.

" Educational Pathway Options

e AT o g | bt b otte Bokbivem ek e o o

O S Y . - e

+ Mathematics

T

* Investment

[JAA COLLEGE OF BUSINESS AND PUBLIC POLICY

Recommended Graduate 1
Preparation Degrees \
= Flnance %]
4 © 3
{i© Concentration Areas: &+
&5 * Reading and Writing Skills * Real Estate and " @)« General Management (MBA)
& o Basic Computer Skills Property Management 2= .+ public Administration (MPA)

T’m » Global Supply Chain
! Management (MS)

& s Supply Chain Management
(GRAD CERT)

CAREER CONNECTIONS « Human Services
* Business, Management, & Administration
* Law, Governmenl, & Public Safely




© YEAR1
Written Communication GER
COMM 111, 235, 237, or 241
Humanities GER
Natural Science GER

Social Science GER

Credits Semester Grade

+{Personal: ice) g
‘Na%ural -Séignce GERWIth Lab Wv&xri*m
© YEAR 2

ACCT 201 (Financial Accounting) 3
BA 241 (Business Law [} 3
3

/

ECON 201 (Macroeconomics)
MATH 272 or 200 3
Humanities GER
ACET=202: (Managéral: -ACCOUNLING)
BAI273.(hrg: istics for’ Busmes
02 (Mo
usiness: Law
Fine Arfs GER AT ko

© YEAR 3
BA 300 (Organizaticnal Behavior)
BA 325 (Corporate Finance)
BA 343 (Principles of Marketing)
€IS 305 (Managenial Presentations)
Elective
A"377 “(Operations’Managemen
CIS'376. (Manage meént Informatlon
3A 306;)(Re1ai Es}t‘ 3 el Prmcupgzs) s
LIpperDivision Real:| tate
Flective isadireds.

Q© YEAR 4
BA 320 (Real Estate Finance)
BA 488 (Environment of Business)
Upper-Division Real Estate Electives
Upper-Division Business or Real Estate Electlve

JpPErDivision BOsiness Elective 3 T

Upper Division, Business' of; Re liEs
Elective &t 5 T g o iy

REAL ESTATE & PROPERTY MGMT (BBA) INVESTMENT (BBA)

O YEAR 1
Written Communication GER
COMM 111, 235, 237, or 241
Humanities GER
Natural Science GER
Soc1a| Science GER
i A0 (Computér, Coriceptyiin BUSIness)?
'Eng f1sh‘212‘ echmcal Wntmg)'ﬁ’-z;}”“'
R

7
me GE 3%33 o

Cre?fiits Semester Grade

© YEAR 2
ACCT 201 (Financial Accounting)
BA 241 (Busmess Law )

ECON 201 (Macroeconomics)
MATH 272 or 200
Elective

TAGCT 202 (Mariager enal?Accountlng) :
_BA'273;(lntro 10’ Statistics i

ECONI202, (Mlcroeconomlcs) 5
E usmessql;awdl)'% e

© YEAR 3
BA 300 (Organizational Behavior)
BA 325 (Corporate Finance)
BA 343 (Principles of Marketing)
CIS 305 (Managerial Presentations)
Elective

BAY 377 (Operations:Managemen ) i iy
GlS;:376 (Mafiagement Information. ystems i
ECONi42%: 0r15A3375ﬁ’%§%t?'ﬁ§45 o
E‘BA:‘ p

Eléctives e

Q YEAR 4
BA 380 (Investment Management) 3
BA 488 (Environment of Business) 3
Upper-Division Finance Electives 6
Upper-Division Business or Finance Elective 3
Uppe“'r'lDIVEﬁi”-Finance ElECtVe S i

U —DNISIOﬂ £  Ele B

A total of 120 credits is required for each degree, of which 48 credits must be upper-division.
This is a suggested course sequence and students should refer to the UAA Course Catalog for current information,

SCHOLARSHIP OPPORTUNITIES

UAA College of Business & Public Policy Scholarship
UAA Jan & Glenn Fredericks Scholarship (Junior or Senior standing)
UAA Michael D. Ford Scholarship (Business Majors)
UAA Eduardo Gustavo Prieto Scholarship {Logistics and Business Majors)

http://www.uaa.alaska.edu/financialaid/scholarship.cfm

COLLEGE OF BUSINESS & PUBLIC POLICY

= _\ Earned Excellence
The Best Business Schools in the World

The College of Business & Public Policy is accredited by the Association to
Advance Coflegiate Schools of Business, International.

The programs within the Unliversity Honors College may satisfy some of the degree requirements while providing challenging

opportunities to excel. To find out more, go to www.uaa.alaska.edu/honors or call 907.786.1086.

COLLEGE QF BUSINESS & PUBLIC POLICY:
www.chpp uaa.alaska.edu

STUDENT INFORMATION: 907.786.4100
FAX: 907.786.4119

10-2007

UAA ENROLEMENT SERVICES: 907.786.1480
ADDRESS: P.O. Box 141629, Anchorage, AK 99514-1629

| Career Clusters titles are being used with permi
* States” Career Clusters Initlative, 2008

ion of the
grecrclusters.grg.




Global LOgistics Management(BBA)

n-v INTO SUCCESS

TURNING OPPOR',ru

R BusmessAdrmmstmnon in Global Logistics Management is a professional degree designed topreparesm!ents to pursue
{ maanmg‘ul and rewarding careers in management. Prospective employers include business firms, nonprofit organizations, and government agencies.

Logrsncsrefersmthenwvementofmatmalmtomd within a

" Educational Pathway Options

o o

o Recommended { Associate of Applied ‘.\ f&in Q, i ofEusiness 3l Graduate A
Preparation ' Science (AAS) Admlmstraon.(BBA) i Degrees \
; ) e e B l-:""’"-,r' ¥ & P 1%" P -":T{é’f me - . _ i
j L
1= ; : Logistics Operations -4 ¥3  Global Logistics Eiﬂ )
10 < 4 % Management B
1 © + Readingand & B -8+ Global Supply Chain
ie Wiiting Skills {> 19 , Y Management (MS)
1 ¥« Basic Computer Skills '_ [24] 3 & >= s Supply Chain
1Y%« Mathematics: 3 t04 f\il : A ﬁﬁ, Management
E W= years of college 4, X {GRAD CERT)
: preparatory math Certificate ;AT g=a  * General Management
; .@ . ] (MBA)
[—] %Y
3 5= "a) ¢ Public Administration |
- ; (MPA) (
i Logistics 3 :
18
o
>
o
= CAREER CONNECTIONS

* Transportation, Distribution, & Logistics
* Business, Management, & Administration

LLAAC COLLEGE OF BUSINESS AND PUBLIC POLICY - Architeciure & Canstruction




APPLICATION PROCESS
% : . 9 ,.ao P _;J L LT ERae ‘ A % ;
i

GLOBAL LOGISTICS MANAGEMENT (BBA)

© vear Credits Semester Grade Q YEAR3 Credits Semester Grade
Written Cornmunication GER 3 BA 300 (Organizational Behavior) 3
COMM 111, 235, 237, or 241 3 BA 325 (Corporate Finance) 3
Humanities GER 3 BA 377 (Operations Management) 3
Natural Science GER 3 LOG 378 (Global Logistics Supply Chain) 3
Elective! 3 CIS 305 (Managerial Presentations) 3
CIS 110 (Computer Concepts in Business) 3 LOG 379 (Transportation Management) 3
ENGL 212 (Technical Writing) 3 C15 376 (Management Information Systems) 3
MATH 172 or 107 3/4 BA 343 (Principles of Marketing) 3
Humanities GER 3 Elective! 3 -
Natural Science GER with Lab 4 Elective! 3

© YEAR 2 Q YEAR 4
ACCT 201 (Financial Accounting) 3 LOG 415 (Purchasing Management) 3 :
BA 241 (Business Law [) 3 LOG 495 (Intemship)® 3
ECON 201 {(Macroeconomics)? 3 Upper Division Logistics Elective 3
MATH 272 or 200 3/4 Upper-Division Logistics Elective 3
Social Science GER 3 Elective! 3
ACCT 202 (Managerial Accounting) 3 BA 488 (Environment of Business) 3
BA 273 (Intro to Statistics for Business) 3 LOG 416 (International Logistics) 3
ECON 202 {Microeconomics)? 3 LOG 417 (Material Management) 3
Fine Arts GER 3 Upper-Division Logistics Elective 3
Elective 3 e Elective! 0-2 I

A total of 120 credits is required for this degree, 48 of which must be upper-division.
This is a suggested course sequence and students should refer to the UAA Course Catalog for current information.

' Upper or lower-division courses.

2 ECON 207 or ECON 202 (not both) may be used to satisfy 3 credits of a Social Science GER.

% The internship is intended to be in logistics. This requirement may be waived if the advisor determines that the student already has significant logistics work
experience. Students are urged to discuss the internship requirement with their advisor early in the semester, before registering for the course.

SCHOLARSHIP OPPORTUNITIES COLLEGE OF BUSINESS & PUBLIC POLICY
UAA College of Business & Public Policy Scholarship A
UAA Michael D. Ford Scholarship (Business Majors)
UAA Eduardo Gustavo Prieto Scholarship (Logistics or Business Majors)

UAA National Defense Transportation Scholarship (Logistics Majors) . ! . . L.
UAA Greg Wolf Scholarship (Logistics Majors) The College of Business & Public Policy is accredited by the Association to

Advance Collegiate Schools of Business, International.
www.uaa.alaska.edu/scholarships

P
3y Earned Excellence
Ny The Best Business Schools in the World

The programs within the University Honors College may satisfy some of the degree requirements while providing challenging

opportunities to excel. To find out more, go to www.uaa.alaska.edu/honors or call 907.786.1086. 11-2007

COLLEGE OF BUSINESS & PUBLIC POLICY: UAA ENROLLMENT SERVICES: 907.786.1480
www.cbpp.uaa.alaska.edu ADDRESS: P.O. Box 141629, Anchorage, AK 99514-1629

STUDENT INFORMATION: 907.786.4100
FAX: 907.786.4119 . Chuies Seates’ Career Clusters Initiative, 2006

Clusters titles are Deing used with permission of the
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University ot Alaska Southeast Page 1 of 2

The UAS MBA

The Master of Business Administration (MBA) is a graduate professional degree designed to provide
training in a broad set of managerial skills. Usually, it is for managers who are taking on responsibilities
beyond the narrow focus of a specific business function. For example, it is not about learning lots of
accounting detail, or marketing detail, etc. MBA programs do look at state-of-the-art thinking in the

various business functions in some depth, but not to make people specialists in a particular business
function. '

Rather, most MBA programs aim to give participants an understanding of how accounting, marketing,
and the whole set of business functions must fit together into a coherent whole for the organization to
function well. Higher level managers need to know something of all the functions to manage the
organization well.

Typically, MBA programs offer a mix of theory and practice. In other words, participants are brought
up-to-date on current management concepts, and the programs make sure that participants know how to
translate those concepts into the real world to perform better in their own jobs and their own
organizations.

UAS MBA in Service Management: The UAS School of Business, Public Administration, &
Information Systems is small, but has high quality faculty. Frequently the best small organizations in
markets full of competitors aim to supply high quality, specialized products / services, and stay away
from direct competition in mass produced, generic offerings. The UAS MBA focuses on Service
Management to give participants a thorough understanding of services and how to manage them.

"The MBA Program was challenging and rewarding. It enhanced my management skills which I have
since applied in Alaska State government.”

--Guy Bell

Assistant Commissioner

Dept. of Labor & Workforce Development
UAS MBA Graduate

The focus of the UAS MBA program is tailored to Alaska ’s economic trends. Projections by the
Alaska Department of Labor & Workforce Development indicate that the vast majority of jobs created
over the next decade will be in various services areas: { hitp://labor.state.ak.us/trends/sep04.pdf ). The
need for skilled managers in rapidly growing services industries is becoming critical to keep Alaska ’s
economy competitive. A few examples of service industries in Alaska which need well-trained
managers include:

health care services
retailing & wholesaling
tourism & hospitality
financial services

http://www.uas.alaska.edu/som/mba/index.html ' 2/18/2009




VLLVEIDILY UL Aladhd DUULLICASL rage 24 012
N

¢ logistics services

¢ 01l field and mining support services

» professional services (doctors, lawyers, architects, accountants, etc.) _ ‘ o
Managers from almost any service industry will find the UAS MBA in Service Management filled with
current thinking about how to manage the broad range of activities necessary to provide high quality
service to customers / users. This knowledge is integrated into a strongly applications oriented
approach. Our goal is that every participant will be able to take something from each course directly
into their jobs, to immediately begin contributing toward better performance for their organizations.

1281 pitp://www .uas.alaska.edu/som/mba/index.html '2/18/2009




University ot Alaska Southeast ~ Page 1 of 2

Master's Degree (M.B.A.)
Business Administration in Service Management

The master program in business administration is practice-oriented, relevant to Alaskan industries, and
leads to a general master of business administration degree. The program features an initial three-day
residential seminar in Juneau to set the agenda, ten 3-credit, gradate-level (600) business courses offered
sequentially in a seven-week web-delivered format, and two additional elective courses selected in
consultation with an advisor. It is delivered to an annual cohort consisting of 25 students maximum. The
program is two years in length. Student commitment to participate for the full two years is a condition of
admission.

For updated information on application deadlines, continue to consult the MBA Website.

PREREQUISITES

Students entering the MBA program are expected to have introductory level knowledge of management,
marketing, accounting, statistics, and micro- and macroeconomics. Students whose transcripts are
deficient in any of these subjects must prove competency citing relevant business experience.

APPLICATION REQUIREMENTS

1. Online application available at UAOnline including $60 application fee

2. Official academic transcript sent directly to UAS from the college or university which awarded
the baccalaureate degree

3. Professional resume or vita

4. A 1,200 word statement of professional objectives describing past vocational experiences,
outlining profession goals and stating how the UAS MBA program might help you achieve your
professional objectives. Please not how your background and experience will contribute to the
quality of the discussion among program participants. In talking about your academic background,
please include where and when you completed the prerequisite courses required in the UAS MBA
classes

5. Three letters of reference must be sent directly from the referee. These three references should
preferably include someone familiar with your prior academic work and someone familiar with
your managerial experience

6. Items 1-5 are required for a complete application file. If you wish, you may also submit any other
documentation which you feel is relevant and important for our admission decision

DEGREE REQUIREMENTS (2008-2009 catalog)

Candidates for the Master of Business Administration degree must satisfy all University graduate degree
requirements in the UAS catalog as well as the specific program requirements in this section. Students
must earn a B in all core courses (3.00)

Minimum Credit Hours 36
Major Requirements 36
BA S610  Management Information Systems 3

http://www.uas.alaska.edu/academics/graduate/mba.html 2/18/2009
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Senate Special Committee on World
Trade, Technology & Innovation

Training for Emerging Alternative Energy l

Technology Jobs
Click Bishop, Commissioner DOLWD
Fred Esposito, Director AVTEC

K February 18, 2009 J

 wainw.axtes. edu
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Alaska Vocational
Technical Center

Alaska's Future
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98CT

Who We Are | ' \

= A component of the Alaska Department of Labor
and Workforce Development

* Providing occupational training since 1969.
Nearly Forty Years! In Seward, Anchorage, and
through Distance Delivery

= Enroll approximately 1,200 students per year in
job preparatory and job upgrade training
programs

N

www.avtec.edu/
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c6cCT

Establish a world-class wind-diesel
program that supports the interests of
stakeholders from across Alaska

* Wind-Diesel System Owners/Operators

= Rural Alaska Electricity Cooperatives

= Alaska Energy Authority

Create “hands-on” educational
opportunities through an on-campus
wind-diesel installation

Utilize standardized, proven, and
relevant technologies for Alaskan
applications

www.avtec.edu
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F6CT

Diesel Program Benefits \

= Currently, no wind-diesel training programs exist within the state of
Alaska

= Approximately 20 unique utility scale wind projects are currently
in operation across Alaska

= Alaska’s Renewable Energy Fund will support a significant
number of new wind energy projects

Alaska Renewable Energy Fund
Round I Grant Applications by
Technology (October, 2008)

)

% P . L)
< i ™ -
kﬁuds W Biomass @ Natural Gas @l Geothermal [ Heat Recovery Wl Hydro Ml Other M Solar [@ Tidal @ Tramsmission MWind Www.aviec.edu

A
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Wind-Die

= Historically, rural Alaskan
wind-diesel system operators
have been sent out of state to
receive necessary training

* AVTEC Program will be based
on successful training program
already established by
Alaska’s largest wind energy
system owner (AVEC)

N
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costs while providing opportunities for expanded

curriculum (introduction, intermediate, advanced, etc.)

 88:L0BO0Z/ELISO

—A

ts \

» Alaska based program will significantly reduce training

www.avtec.edu/
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Wind-Diesel Program

= QOperating cost reduction at the school’s industrial
electricity facility
= Total net energy production estimates are 100,756 kWh

annually which would save AVTEC approximately
$7,300 each year based on current electricity rates

A -— .1 b oo
- A .
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www.avtec.edu/
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Alternative
Energy 1in
Arctic and

Subarctic
Alaska

<target><bill></bill><subject>2-26-09 Alternative Energy in

Arctic and Subarctic
Blaska</subject><comm>SWTR26</comm></target>
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New Energy The U S Arctlc
Research Program and AIaska

- .
- -—-—-.-.,-_,. T e b}

.* — T " e P R
Mead Treadwell Chalr o o

- U S Arctlc Research Commrssron
Slldes accompanymg testlmony to the -

Alaska Senate Special Committee on World Trade '
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Research Themes

o Bmvirommental Change off
the Arctie & Bering Seas

o Arctie [Human Health
o Civill Imffrastructmre

o Natural Resouree Assessment & Earth
Sciemee

o lIndizenous Languages, lldemtities, Cultures
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New US Arctic Policy

National security/homeland security needs

Protect environment/conserve biological
resources

Environmentally sustainable resource
Mmanagement and development

Strengthen institutions for international
cooperation; ratify Law of the Sea

Involve indigenous communities In decisions

Enhance scientific monitoring and research into
local, regional and global environmental issues
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New Energy

global implications
— Safer, more efficient fossil fuel development

* New exploration techniques, onshore and offshore

* Longer winter drilling seasons in 3 warming
climate

* Improvements in cold weather spill prevention,
response

* Safe, secure, reliable shipping
« Carbon sequestration, use of gas hydrates




New Energy

— Our motivation can be stabilizing costs AND
mitigating global climate change
* Our focus can be rural AND urban AND export
* Onshore and offshore
* Electric power, heat, and all transport modes

* Alaska’s natural assets include hydro, wind, tides,
geothermal, waves, biomass, solar...

* Arctic may be a "geoengineering” venue as well
* Alaska may play in new transport routes as well
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Oil and Gas: Res durces of the North
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M Record $2.7 bilion bid
for Alaska oil and gas leases

Chukchi Sea

lease sale area
29.4 million acres
up for bid

Chukehi Seq Wai Em/ ,;?(4

Point Lajgr% National Petroleum
/ Reserve-Alaska
X olvitle p,
Point H.ggé[\“ﬂ/ it W‘i{@“ﬁ,_.w"“
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Management Service A n

RON ENGSTROM / Anchorage Daily News
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Permafrost degradation - NPRA, Alaska
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Statewide Housing Condition

* Mean household unit — 1,507 square feet

* Median household unit — 1,300 square feet
* Average sq ft per resident (mean) — 634

* Average sq ft per resident (median) - 500

-+ No running water — 10 %

* Trouble mamtalnlng temperature 26 %

~* Drafty-44.7%

Source: AHFC 2005 Alaska Housing
Assessment




FZeET

- Source: AHFC 2005 Alaska Housnng

Housing Findings

* % of older housing (21+ yeal"S)‘increasing“‘"
* % of new housing (0-10 years) decreasing

» Average cost of single- famlly unit by region
ranges from $1 72k to $266k

e 45, 000 households estlmated to be iIncome
eligible for weatherization services

Assessment




SRAS)

Statewide Housing Neeyd

* More than 25,000 new housing unlts needed

* Cost to replace units that are substandard
and not salvageable is $873 M|I||on

~*» Cost to alleviate overcrowding for homes with

200 square feet or fewer per resident is
apprommately $4.78 Billion dollars

* Total cost to replace repair and allewate
crowded condltlons |s $5. 99 B|I||on

Source: AHFC 2005 Alaska Housmg -
Assessment T~
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ARCTIC LNG CARRIER OVERVIEW

o fce Class Baltic ice 1A / RMRS LU4
* Winterization Extreme t.ow Air -40 C
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° Trading Route  Russia/Baltic Sea — USA/Europe

HULL FORW & PERFORMANCE
VYERIFICATION

= Ice Collislon Dynamic Motion Analysis & Test
° Sea-keeping Analysis under harsh condition
° Speed in Ice and Open water

RELIABLE STRUCTURE DESIGN

* Structural Safety Assessment with Krylov

¢ Cargo Containment System Safaty Assessment
with GTT
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Why the Arctic Matters:

The Potential Contribution of Arctic Research to U.S.
Climate Change Mitigation Strategy

A report submitted to the U.S. Arctic Research Commission

February 2008
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and Dan Wilson
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Introduction

There is now a wide consensus in the scientific community that this century will see average global
temperatures rise by anywhere from 1.1° to 6.4° C.' That will be in addition to the 0.6° C rise during the
last century.?. Within the past decade, it has become increasingly clear that this warming trend is largely
attributable to human activity, especially the burning of fossil fuels (which provide roughly 80% of the
world’s energy) and the associated release of carbon dioxide and other greenhouse gases into the
atmosphere. There is also a consensus that this warming, along with other climatic changes, will have

earlier and more pronounced impacts in the polar regions of the Earth than in almost any other region.

The effects of climate change in the Arctic will be complex and far-reaching, affecting an enormous range
of human activities, plant and animal species, and Earth systems. These effects will also extend well
beyond the current century. Because greenhouse gases remain in the atmosphere for centuries after they
are emitted, humans will be dealing with the consequences of climate change for generations. But it is
not merely a future prediction; in fact, the impacts of climate change are already being felt all around the
Arctic. Some of the current trends and expected future effects discussed in the 2004 Arctic Climate
Impact Assessment (ACIAY’ are:

= The melting of Arctic snows and ice, which decreases the reflectivity of the Earth’s surface and
contributes to warming, and also causes rising sea levels

*  The decline of various animal species that depend on sea ice in the Arctic Ocean (such as polar
bears and seals) or on stable frozen tundra (such as caribou)

*  The thawing of permafrost, which endangers human infrastructure like buildings and roads, and
will likely release large amounts of methane trapped in the soil that will exacerbate warming

= The increasing vulnerability of coastal communities to erosion, as a result of sea level rise and
more powerful storms

*  The opening of new trans-Arctic shipping routes through the Northern Sea Route and the
Northwest Passage, and increasing access to undiscovered oil and gas resources

= Serious challenges to the survival of many indigenous cultures, in the face of diminishing
traditional food resources and a more unpredictabie environment

! Intergovernmental Panel on Climate Change (IPCC), Climate Change 2007: Synthesis Report Summary for
Policymakers. http:/iwww.ipcc.ch/pdffassessment-report/ard/syr/ard syr_spm.pdf.

2IPCC, Climate Change 2007.

3 ACIA, Impacts of a Warming Arctic: Arctic Climate Impact Assessment. Cambridge University Press, 2004,
hitp://www.amap.no/acia/

U.S. Arctic Research Commission February 2008
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It is vital that the future plans of the United States and other Arctic nations address the difficulties and
opportunittes presented by Arctic climate change—not only because of their stake in the Arctic region,
but because climate change in the Arctic has important consequences for the rest of the world. Melting
snow and ice, thawing permafrost, new shipping routes and hydrocarbon sources, along with a host of

other effects, will reverberate globally.

According to the Intergovernmental Panel on Climate Change, human efforts to mitigate climate change
can make a significant difference in the rate and degree of warming, and thus minimize the accompanying
negative impacts of climate change. The U.S. Arctic Research Commission (USARC) requested this
paper in order to begin a discusston on the potential contributions that the U.S. Arctic Research Program
may make to the nation’s efforts to mitigate climate change. The U.S. Arctic Research Program has
already established an interagency effort, the Study of Environmental Arctic Change (SEARCH), to track
climate change — and that effort is being bolstered with the creation of an Arctic Observing Network.

The nation has another Arctic research goal — infrastructure research — to provide adaptation tools. Some
of the new research directions discussed in this paper would fit well within those two goals. USARC may
decide to include some of the new research directions included here in the 2009 Goals Report, and the
Interagency Arctic Research Policy Committee (IARPC), which carries out the nation’s Arctic Research

Program, may decide te pursue this research.

The nation’s current climate change mitigation program, which is organized under the Climate Change
Science Program (CCSP) and the Climate Change Technology Program (CCTP), was developed by the
Committee on Environment and Natural Resources of the National Science and Technology Council
(NSTC). Though the mitigation program currently in effect through CCSP and CCTP is a solid
beginning, it was not designed with the issues and concerns of the Arctic solely in mind. This paper
could be used to enhance the current mitigation program and eventually develop a program that makes

full use of the Arctic both as a research venue and as a testbed for mitigation technologies.

This paper identifies six areas in which the Arctic may play a major role in U.S. mitigation strategy:

1) monitoring of climatic shifts, to support modeling of global effects and accounting for global
sequestration strategies

2) understanding and protection of natural carbon sinks

4 IPCC, Climate Change 2007.

"~ U.S. Arctic Research Commission February 2008
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3) modification of point-source energy production methods
4) energy conservation and efficiency measures
5) methane hydrate research and carbon capture and storage technology

6) Geoengineering schemes which take advantage of natural features in the North

Given that Alaska consumes more energy per capita (and therefore causes more per capita emissions)
than any other state,® federal investments in mitigation strategies in Alaska may produce more significant
carbon emission reductions than equivalent investments elsewhere. Alaska Governor Sarah Palin’s recent
announcement that the state will set aside $250 million for renewable energy funding, along with her
establishment of a Climate Change Sub-Cabinet and appeintment of a state-wide Energy Coordinator,
indicates that Alaska is ready to move on climate change issues and that federal agencies may benefit
from partnering with the state. In addition, a large number of organizations in Alaska are working toward
a more sustainable future in various ways, many of which would be valuable partners as well. Many of

them are mentioned throughout this report.

Outline of the Report

This paper begins by explaining what is currently known about the Arctic carbon cycle and the processes
of Arctic warming. It then describes a rubnic that was used to evaluate various mitigation strategies that
have the potential to take advantage of unique conditions in the Arctic. Evaluations of the particular

strategies follow after that.

- In the first evaluation section, on monitoring, the global need for more widespread and better-

integrated Arctic monitoring systems is discussed, and goals for further research are laid out.

- The second section—on natural carbon sinks—reviews the current scientific knowledge of
boreal forests, peatlands, permafrost, and their roles in the Arctic carbon cycle. It also

considers how management of these sinks could aid in expanding carbon sequestration.

- The third section covers non-fossil fuel energy sources available in the Arctic, or to Arctic

residents seeking to stabilize costs and reduce greenhouse gas output: geothermal power,

* DOE Annual Energy Report 2007.

U.S. Arctic Research Commission February 2008
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hydroelectric power, wind power, solar power, wave and tidal and osmotic power, biomass

power, power from hydrogen and fuel cells, and nuclear power.

- The fourth section examines various measures that can be applied to aid energy conservation
and to increase energy efficiency. These include: personal- and community-level responses
to climate change, “smart grid” technologies, combined heat and power systems, and better

building design and building practices.

- The fifth section discusses carbon capture and storage and the extraction of methane hydrates,
both of which have the potential to mitigate human carbon emissions while taking advantage

of the existing infrastructure and technology of the oil and gas industry.

- Finally, the sixth section describes three different theoretical “geoengineering” schemes—
solar shielding, expulsion of particulates, and iron fertilization. Research on these schemes
might be able to present solutions the Arctic region can provide to the rest of the world in an

attempt to prevent catastrophic global warming.

The Conclusion discusses the importance of responding effectively to climate change, and the critical role
that the Arctic can play in the national mitigation strategy. The final section recommends future Arctic

research projects.

This paper does not address the current policy debate facing a world which has stated its intent to reduce
greenhouse gases to reverse climate change trends. The choice of incentives to cut carbon emissions
efficiently —such as subsidized technology, carbon taxes, or a so-called cap-and-trade program for carbon

emissions — is beyond the scope of this paper and of the Commission’s mandate.

To be clear, all of the mitigation schemes discussed in this paper deal primarily with means to reduce or
sequester carbon generated in commercial energy production; carbon emissions from industrial
agriculture, transportation or domestic use are not accounted for in many of the scenarios covered. Some
mitigation schemes, however, deal with carbon generally. For a complete (though not Arctic-specific)

discussion of carbon mitigation technologies, see Field and Raupach, eds., The Global Carbon Cycle.’

§ Christopher Ficld and Michael R. Raupach, eds. The Global Carbon Cycle. Scientific Committee on Problems of
the Environment, 2004, p108§.

U.S. Arctic Research Commission February 2008
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Adaptation research,’ including infrastructure research, is already included in the nation’s Arctic

Research Plan, and will not be covered here.

Another clarification: “carbon”, as used in this paper, refers not merely to carbon in its elemental form,
but to any number of (generally gaseous) carbon compounds. Primary “carbons” discussed here are
carbon dioxide (CO;) and methane (CH4). Both of these are greenhouse gases, but methane’s global
warming potential (GWP) is far higher than that of CO,.%

7 For a discussion of the philosophy of adaptive response to climate change, see the Pew Center on Global Climate
Change’s document “Coping with Global Climate Change: the role of adaptation in the United States™ (Easterling,
Hurd, and Smith, June 2004).

¥ Reay, Dave. The Encyclopedia of Earth, 2007: www.eoearth.org/article/Greenhouse_gas.

U.S. Arctic Research Commission February 2008
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The Carbon Cycle in the Arctic’

The Arctic carbon cycle consists of two main components: the terrestrial and the aquatic. The terrestrial
carbon cycle works through several processes. Plants take in carbon through photosynthesis; with the
death and decay of plants and animals (or by their respiration), carbon is released back to the atmosphere.
Geographic weathering may also reintroduce carbon into the cycie through the oceans. The combustion
of fossil fuels for transportation and energy and industrial agriculture, the production of cement, and

volcanic eruptions all introduce carbon into the atmosphere.

The aquatic carbon cycle, which is not isolated by any means from the terrestrial carbon cycle, has within
it two distinct cycling systems. Carbon enters the ocean through both a “solubility pump” and a
“biological pump”. The term “solubility pump” describes the mechanism by which atmospheric carbon
dissolves in ocean water. The cooling of water near the poles increases the amount of carbon-based gases
that can be dissolved in it. As the water cools, it becomes denser and sinks, producing a circulation
through which carbon is carried down into the deep ocean. The “biological pump” occurs as sinking
particulates such as exoskeletons (made of calcium carbonate) and fecal matter deposit carbon in the deep

ocean. The same upwelling that drives the solubility pump cycles this organic carbon through the ocean.

Both the geology and ecology of the Arctic play a role in the region’s carbon cycle. Much of the Arctic
lies in zones of high seismic and volcanic activity, which are often associated with high rates of natural
geological CO; emissions. Permafrost and peat, distinctive Arctic soils, act as a storage place for carbon,

primarily in the form of methane. Boreal forests, or taiga, also sequester large amounts of carbon.

Though many scientists have investigated the process, the mechanics of the Arctic carbon cycle remain
largely a mystery, and many believe that “‘unlocking” the carbon cycle is the most important step in
advancing future mitigation science. A number of further studies on the cycle are currently underway.
For example, the American Geophysical Union (AGU), inspired by the completed Arctic Climate Impact
Assessment, is now conducting an Arctic Carbon Cycle Assessment. '* The National Science Foundation-
led, USARC-inspired SEARCH program maintains monitoring stations throughout the Arctic, most
notably at Toolik Lake and Barrow in Alaska, which continuously gather data on the cycle. The

? Please see Figure 1, on page 4 of this report.
' Heyes et al, “Supplemental Material to ‘A Scientific Synthesis and Assessment of the Arctic Carbon Cycle””,
2007. http://'www.agu.org/eos_elec/2007/26-270.html

"U.S. Arctic Research Commission February 2008




Il

1346

Whyv the Arctic Matters Page S of 72

University of Montana is also engaged in its own assessment of the Northern Carbon Cycle (through

freeze-thaw periods) and a monitoring program.'’

The Arctic Carbon Cycle

rest. Growth Forest Fire and
I ~Insect-damage.

b

{(Image courtesy of ACIA)

" Kimball, J.S., Northern Carbon Cycle project. www.umt.edu/flbs/Research/NCC.htm

U.S. Arctic Research Commission February 2008
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A Rubric to Evaluate the Possibilities

The technologies and measures discussed in this paper run the gamut from passive monitoring to active
management, and from relatively cheap to very expensive. A rubric follows, through which the potential
benefit of each option may be ranked. However, in any carbon management plan in the Arctic, as in the
globe, it is likely that one solution is not sufficient—mitigation strategies will likely be assembled into a
comprehensive “portfolio” for addressing climate change.'? Each mitigation strategy shall be evaluated
under the following criteria, with attention to economic efficiency and feasibility. A few of the mitigation
strategies included merit a brief discussion, but not a full analysis using these categories, and those
sections will be shorter. For some other strategies, certain portions of the rubric are not applicable—for
instance, most renewable energy sources have essentially no feedback preblems—and will not be

discussed.

Further Research & Development Needs (R&D)- Some of these technologies, such as carbon capture
and storage and wind power, are well-established and tested; others, such as geoengineering, remain
purely theoretical. This section of the rubric projects a future course for the development of each

mitigation strategy.

Infrastructure Needs- As with the research and development section of the rubric, this portion describes
what infrastructure is already in place and what needs further development for various technologies. For
example, monitoring is an area in which further infrastructure must be established, because today’s in-situ

measurement stations are sparsely located.

Implementation Costs- This section serves as a rough estimate, before accounting for feedback, of the
cost of future R&D, infrastructure development and deployment of the strategy. Implementation “costs”
are derived from theory, from practice, and sometimes from government organizations” budget

information. Explanations of why the costs might be at such levels are included.

Geopolitical or Cultural Considerations- Because the Arctic is part of the global commons, with
territory owned by many—or all—nations, deploying effective carbon mitigation schemes may require
international cooperation. This portion of the rubric will speak to the role of cooperative mechanisms,

and in some cases consider impact on Native communities.

'2 Field and Raupach.
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Feedback Issues- Climate change begets further climate change. The greenhouse effect works as a
feedback cycle and the world is now witnessing a snowballing of feedback cycles in the Arctic. Evenifa
technology appears to address a surplus in carbon, there is a chance that the technology could somehow
add carbon back to an earth system or increase warming in other ways. Thus, some strategies may not be
as effective as projected. For this reason, feedback cycles affect the cost and timescale of different

mitigation strategies.

Feedback has four subsets: albedo, GHG uptake or emissions, GHG emissions from methane hydrates,
and increased freshwater fluxes which could affect thermohaline circulations in the world’s oceans.” All
carbon mitigation schemes will be examined through these four lenses, on which various scientists as well
as the authors of the ACIA have agreed. Albedo, the only feedback mechanism not directly involving
carbon, is the ratio of reflected to incident light; an albedo of 1 means that all light is reflected, while an
albedo of 0 means that all light is absorbed. Greenhouse gas uptake or emission describes whether an
entity acts as a source or sink of those gases, and GHGs from methane hydrates are included because of
the hydrates’ propensity for escape and the relative global warming potential (GWP) of CO; and CH.,.
Increased freshwater fluxes result from melting ice and from altered ocean oscillations. All of these
feedbacks exacerbate each other, since warming from gases may encourage release of more gases, for

example.

Timescale- This portion of the rubric describes how quickly various mitigation schemes might be

deployed. Of course, this can shift depending on pressures or initiatives from interest groups.

Federal Programs- This section will detail the current federal research programs and initiatives that are
relevant to each mitigation strategy. These will often fall under the umbrella of either the CCSP, which
coordinates federal research programs in a number of departments and agencies that are related to
understanding the processes and impacts of climate change, or the CCTP, which coordinates federal
research programs related to development of a host of climate change mitigation technologies—ranging
from nuclear fission to solar panels to electricity grid upgrades. However, there are other departments
and agencies that have established relevant programs, and these will be included as well. In the first two
sections, on monitoring and carbon sinks, and in the section on methane hydrates and carbon capture and

storage, this segment of the rubric will be integrated into the other segments.

13 Calighan et al, “Climate Change and UV-B Impacts on Arctic Tundra and Polar Desert Ecosystems”, Key

Findings and Extended Summaries, 2004. http://www.bigone.org/periserv/?request=get-document&issn=0044-
7447 &volume=033 &issue=07&page=0386. Also, see ACIA, p. 315.
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Short- and Long-term Benefits- These sections illustrate how effective a technology might be on a long
or short timescale. They help weigh the costs and the feedback mechanisms when evaluating a
technology. Some carbon “solutions,” such as stratospheric spreading of particulates, are only effective
in the short-term, while others, such as boreal forest and permafrost sinks, are likely to sequester carbon

for long periods of time.

“U.S. Arctic Research Commission
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Mitigation Schemes the Arctic Research Program May Consider

A matrix is presented here that summarizes the results of applying the rubric described above to each of

the possible mitigation strategies. A detailed discussion of each mitigation strategy then follows, which

supports the results included in the matrix.
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1) Enhanced Monitoring

Monitoring of carbon levels in the ecosystem is gaining importance as climate change becomes more
critical-—not only as an indicator of the scope of the planet’s warming, but also as a way of increasing
emissions accouﬁtability under initiatives like the Kyoto Protocol. Especially in the Arctic, the site of the
most extreme and rapid climate change, monitoring can help determine sources of greenhouse gases in the
atmosphere, in order to guide a global course of action for combating harmful warming. Monitoring is a
diverse branch of essential research for carbon mitigation, and must collect data on: 1) atmospheric
carbon, 2) soil carbon (which often involves seismic analysis of permafrost and seabed hydrate
formations), 3) flux through surface vegetation, and 4) point-source emissions. In addition, it is essential
that these data are gathered through an integrated monitoring system in order to generate a comprehensive
picture of the Arctic carbon cycle. Because of the influence of other elements on carbon cycling, as well,
monitoring of several different nutrient cycles can also give a sense of the extent of the carbon cycle.
Understanding and assigning numeric value to this essential yet enigmatic element is a challenge, but one

that must be overcome in any effort to curb climate change.

R&D- Carbon monitoring in the Arctic needs to reach an appropriate balance between in-situ recording
and remote-sensing, for several reasons. Extrapolation of in-situ data points is often inaccurate, while
satellite imaging is not detailed enough. Each involves a trade-off: in-situ data can give a sense of the soil
composition—of extreme importance in Arctic ecosystems especially—while remote-sensing can
measure factors like tree cover. Given carbon’s role at both the micro- and macro-scale, an integrated
monitoring system is an essential aim for further research. USARC has set up a workgroup to define

research which will help to better understand the scaling issues.

Infrastructure Needs- The needs for Arctic monitoring infrastructure are huge—and inciude the
development of detailed data collection over a wide area—though they are gradually being addressed
through the development of the Arctic Observing Network (AON)." Of key importance to the AON is
the integration of various international monitoring systems to provide one complete picture of the Arctic
environment. Besides the AON, NASA plans to launch the Orbiting Carbon Observatory (OCQ) in 2008,
which will provide the first-ever data-gathering on atmospheric carbon from space. The U.S. has joined
the international Global Climate Observing System (GCOS), which will focus on the Arctic during the
International Polar Year (IPY),"® and also the Global Earth Observing System of Systems (GEOSS)

14 Information about the AON’s needs and goals can be found at http://dels.nas.edu/prb/aon.
15 The U.S.Climate Change Science Program for FY2008,p. 27:
http://www.usgcrp. gov/usgerp/Library/ocp2008/default.htm.
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effort, a partnership between nearly 60 countries for coordinating Earth observations which promises to
be an important framework for international cooperation on monitoring and management of the

environment.'®

Implementation Costs- The cost of an Arctic carbon monitoring system can be as open ended as the
requirements that are established for the system itself. Current IPY awards for AON development total
approximately 37 million dollars from FY06 through FY09."” While this system will be immensely
helpful to future scientific research, many scientists caution that the cost of demonstrating carbon level
changes often can exceed the value of the reduction in emissions.'® Accountability and economy,
therefore, drive one another. As nations determine the “costs” of carbon through regulation, carbon tax or

market based cap-and-trade schemes, the value of monitoring initiatives will become more apparent,

18 Brom the Group on Earth Observations (GEQ) website: www_earthobservations.org/.

17 Martin Jeffries presentation at National Ice Center and USARC Conference, “On the Maritime Implications of an
Ice-Diminished Arctic,” July 2007.

*® Field and Raupach, p. 487.

U.S. Arctic Research Commission February 2008
1355




1356

Why the Arctic Matters Page 19 of 72

2) Fostering Carbon Sinks

The natural carbon sinks of the circumpolar regions are among the largest in the world. Approximately
13% of the earth’s carbon lies in the boreal forest soils, with an additional 14% in tundra soils. This 27%
of the Earth’s terrestrial carbon is stored within 13%-14% of the Earth’s total land area.”” This large

amount of sequestered carbon is cause for concern if its release is part of a warming feedback cycle.

The complexity of Arctic ecosystems presents an obstacle to prescribed mitigation, because the myriad
interactions between various molecules and organisms have yet to be fully understood. A scheme aimed
only at one natural sink, while it may be helpful, will also be fundamentally insufficient, due to the fact
that a sink is part of a larger carbon cycle. Any carbon mitigation scheme involving natural sinks must
necessarily examine the other nutrients or microbes involved in the cycle, since without an understanding
of these interactions human efforts could potentially impede, rather than facilitate, the functioning of the

sinks.

While the Kyoto Protocol stipulates that natural sinks must be preserved and encourages their
management to enhance sequestration,”® direct management of carbon fluxes on Alaska’s vast tracts of
wild land is probably not feasible. Therefore, research should focus on understanding—and
monitoring—nutrient cycling in Arctic tundra and taiga ecosystems. Understanding natural sinks and
implementing monitoring systems will help to protect them and also increase accountability for damage to
them. Various CCSP-coordinated research activities address the need for understanding Northern forests:
the Yukon River Basin research initiative (a comprehensive study of air, water, soil, forests and adjacent
ocean in the Basin), the National Land Cover Database (a complete land cover map at 30 meter resolution
of the whole U.S8., the Alaska section of which was just finished), and advanced carbon modeling of the

both the terrestrial and aquatic carbon cycles. !

While much research and many resources have been dedicated to managing cropland to work as a carbon
sink, this science is not included in this report because it is not yet very applicable to Northern regions,
though it may become so with climate change. The extent of, and direction of, agricultural shifts due to
climate change are relatively unpredictable: changes in moisture and temperature must balance one

another, and an increase in temperature without one in precipitation could threaten Alaskan farming,

19 1 M. Kimble, ed. “The Potential of U.S. Forest Soils to Sequester Carbon and Mitigate the Greenhouse Effect”
{2003) Ch. 16, p. 3: www environgtbase.com/books/1040/11583_fm pdf

® K yoto Protocol website: http://untreaty.un.org/English/notpublkyoto-en. htm.

3 The U.S. Climate Change Science Program for FY2008, pp. 51-52:
http://www.usgerp.goviusgorp/Library/ocp2008/default.htm.
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while an increase in both could bolster it It is therefore worth paying attention to cropland management
techniques, and worth realizing that they may eventually become relevant in northern latitudes.
Techniques for managing grazing land could become appropriate as well, particularly in the northern
regions in which reindeer herding is a main source of subsistence, such as the Lapland areas of

Fennoscandia.

a) Boreal Forests

The Northern boreal forest, or taiga, is a hugely important carbon storage system, which constantly vies
for the title of largest terrestrial carbon sink.”® Unlike tropical forests, which absorb a greater amount of
carbon but hold it for a lesser time, boreal forests hold the carbon they absorb for many years.”* While
much of the ability of the taiga to act as a sink is due to the organic material of its soils, the trees play an
important role through respiration and photosynthesis. Current research into the nature of the boreal
forest is more diagnostic than anything else. Future research should focus on the interaction between
various nutrients and microbes and the carbon cycle, and also on the study of management techniques—

especially fire management.

Management of boreal forests requires understanding not only of nutrient cycles, but of stand disturbance
cycles, If natural succession or disturbance cycles occur such that carbon storage isn’t maximized, then
management of the stand can tip cycling in that direction. As disturbance cycles increase (as is the case
with frequent fire incidence), then management geared towards suppressing disturbance is effective for

carbon storage as well.”

However, in unmanaged lands with relatively stable disturbance cycles, there is
little need to maximize sequestration with management, nor will any human effort do so efficiently,

especially with a hazy understanding of how the soil and its nutrients are effected by disturbance cycles.

Fire management is discussed here because it is a practice at which Alaska is old hand. It is an exercise in
balancing: forests tend to sequester more carbon as they get older, but also have a tendency to burn and to
emit all of that carbon. Managing burns at the correct stage of forest succession can help optimize the

amount of carbon sequestered in a forest. Because coniferous trees require fire to release their seeds, total

2 ACIA, p. 808.

B Stephens et al, 2007 “Weak Northern and Strong Tropical Land Carbon Uptake from Vertical Profiles of
Atmospheric CO2”: www.sciencemag.org/cgi/reprint/316/5832/1732 pdf

M Davidson et al, 2000. “Soil Warming and Organic Carbon Content” Nature 408: 789-90

¥ Can. J. For. Res. Vol. 27, 1997 Price et al
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fire suppression is not an option for the taiga. But wise fire management can maximize carbon

sequestration while promoting the health of the forest.

R&D/Infrastructure Needs- Research on fire management continues to grow, after the 1999 Frostfire
Prescribed Burn in which the federal Bureau of Land Management (BLM) Alaska Fire Service set a
boreal plot on fire in an effort to study every aspect of taiga burns.”® While research must continue to
develop an understanding of how fire affects nutrient cycling, one of the most important needs for
Ré&D—and indeed, infrastructure—is monitoring. Monitoring need not be constant—in fact,
meteorological satellites may be appropriate to detect fires. But closer monitoring of fires could provide
insight into the carbon c¢ycle. The Canadian Forest Service releases an annual Fire Research Science

Report,”” and much current boreal forest research centers on the effects of fire on the carbon budget.

Implementation Costs- Monitoring is a large implementation cost for a fire management system. In
addition, fire suppression and bum costs balance one another: if boreal forest is allowed to burn,
suppression costs go down; if it is not, suppression costs rise.2® Carbon storage, obviously, increases with

suppression; in other words, the cost of suppression is essentially the cost of sequestration.

Geopolitical and Cultural Considerations- Fires never seem to be popular, especially if people have
built their homes on the land near bumn sites. Ash from fires can also carry in the atmosphere and deposit

in other countries; large-scale prescribed burns might require international collaboration.

Feedbacks- The issue of forest albedo is a tricky system of balances: even if there is snow cover on
vegetation, reflections within the canopy scatter the radiation and do not necessarily reflect it back.”’ Fire
releases GHGs and affects the albedo of a landscape in various ways. It spreads ash, but also allows snow
cover and reflectivity. The feedbacks associated with forest fires are not clearly positive or negative; they
are a balance between the release of GHGs and the increased albedo. Therefore, future research on taiga

carbon sequestration must center on understanding the relationship between feedback cycles.

% USDA Forest Service Frostfire Burn website:

http://www.fs fed us/pnw/fera/research/targeted/frostfire/index shtml.

2 Canadian Forest Service Fire Research website: http:/fire.cfs nrcan.gc.ca/research/index_e.php.

2 Emina Krcmar and G. Cornelis van Kooten, 2005. “Boreal Forest Carbon Sequestration Strategies: A Case Study
of the Little Red River Cree First Nation Land Tenures™; http:/fwww.blackwell-

Sgl‘lcrgy.com/doi/pdfll(]. 1111/.1744-7976.2005.00022.x

¥ Betts, 2000. “Offset of the potential carbon sink from boreal forestation by decreases in surface albedo”, Nature
408:188.
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Timescale- Fire management has been a longstanding practice; it is currently being refined, and it should

continue to be studied well into the future.

Short- and Long-term Benefits- The short-term benefits of fire suppression are the immediate
reductions in carbon emissions; however, because of the uncertainty in the fire-albedo feedback cycles
and new vs. old growth sequestration capacity, ultimately fires could prove a boon to carbon storage.
Thus, the long-term benefits of fire suppression hinge on further research into the appropriate balance

between old- and new-growth forest sequestration.

b) Peatlands and Permafrost

Two soil formations unique to the Arctic are permafrost and peat. Permafrost is a layer of permanently
frozen soil, and peatlands are acidic accumulations of decaying organic matter on the surface of the soil
horizon. Peatlands, by definition, are wetlands, and in fact worldwide compose half of the world’s
wetlands.*® Both permafrost and peatlands are important to carbon mitigation because they sequester
98% of the carbon in Arctic ecosystems’’ (and worldwide, peatlands account for 30% of the world’s soil

carbon™).

When permafrost thaws, it not only forms unstable thermokarsts, or lakes, which can damage civil
infrastructure, but it also emits large amounts of methane. Some of this methane is stored under the
permafrost in clathrates, the frozen cages that often contain methane hydrates (discussed further below).
When peatlands are disturbed, they too act as carbon emitters, and if drained widespread desertification
can result. Both soils take long periods of time to form, and mitigation of disturbed soil is barely feasible.
Neither soil is a carbon sink that can be manipulated to solve many GHG problems, so research should

focus on the effects of warming and understanding the ecosystems associated with these soils.

R&D- Arctic soils research should emphasize an understanding of their complex nutrient cycles, of what
is causing their destruction, and an examination of how to reconcile land use with soil health. Peatlands
are also a potential fuel source, with fewer non-carbon GHG emissions than traditional fossil fuels,
though whether they classify as fossil fuel or biomass is currently a topic of debate.® Study could focus, ,

both on peat’s fuel potential, as well as on investigating the effects of warming and what might be done to

* Global Peatlands Initiative website: www.globalpeatlands.net.
3! hitp://web.mit.edu/12.000/www/m2007/teams/final website/environment/phyenv_nutrient.html

32 «“Carbon Balance of Peatlands”, USGS (2000): http://www.aswm.org/science/carbon/quebec/sym43.html
% International Peat Society website: www.peatsociety.org.
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save the soils. Currently, major research through the Global Peatlands Enitiative concentrates on world
peatlands about which little is known, which should increase knowledge of peatlands in general, but

unfortunately the only Arctic peatlands included in that survey are those in Siberia.”*

Infrastructure Needs- Of concern with melting permafrost is its inability to physically support

t>* and increase thermokarst

infrastructure. Even the processes of building can sometimes harm permafros
formation, The U.S. Department of the Interior is currently developing a long-term permafrost
monitoring network in northern Alaska, which will contribute to the Global Terrestrial Network for
Permafrost and the Global Climate Observing System,; initial data analysis has suggested that permafrost
there has undergone significant warming in the last twenty-five years.36 With regard to peat, if it becomes
a viable contender as a fuel source, peat-specific power plants must be constructed. Finland has many,
supplying much of the country’s fuel demand with the peat covering 25% of its surface area. However,
peat as a large-scale energy enterprise has not been developed anywhere in the world. The amount of

peat in the Arctic is large, but the length of time it takes to form is long enough, perhaps, to rank peat as

nonrenewable.

Implementation Costs- Implementation costs fall into two categories: infrastructure strengthening and
monitoring. Both categories are relatively expensive. The cost of peat-fired power plants is not

considered here because it is feasible only at a very local level! or in Finland.

Geopolitical and Cultural Considerations- Of chief importance is the balance between different land-
use interests and soil conservation. Development of peatlands in particular—which occurs extensively all
over the world—is irreversible, yet preserving them leaves the land vulnerable to future development.”’
Soils are important to the preservation of cultures and ecosystems: peat is the traditional fuel source of
many small Northern communities, so its continued use is in their interest. Peatlands also house many
unique plant and animal species, and to burn a peatland is to destroy a viable ecosystem. Permafrost, as
well, supports much of the Arctic ecosystem, and its degradation can disrupt traditional hunts and

subsistence gathering.

¥ Global Peatlands Initiative website.

33 USARC Report on Permafrost and Infrastructure, December 2003.
3 The U.S.Climate Change Science Program for FY2008, p. 26:
http://www.usgerp.gov/usgerp/Librarv/ocp2008/default.htm,

*7 International Peat Society website
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Feedback Issues and Timescale- While peatlands and permafrost can only sequester seemingly small
amounts of carbon at a timescale comparable to some other soils, the amount of time for which the carbon
is stored is far greater.38 Because of recent feedback, however, the carbon being released from some
Northern soils is far younger than expected, indicating rapid and positive feedback.” The conversion of
Northern soils from huge carbon sinks to huge methane sources is a frightening prospect and a likely

contributor to rapid future warming.

Short- and Long-Term Benefits- The short-term benefits of protecting Arctic soils are infrastructure
integrity, species diversity, and the ecological benefits accrued from wetlands (in the case of peat).

Because soil carbon sequestration is a long-term process, its benefits are all long-term.

3 Davidson et al.
3 «Arctic Carbon a Potential Wild Card in Climate Change Scenarios”:
http://www.sciencedaily.com/releases/2004/04/040420213929 htm
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3) Point-Source Energy Production

For many reasons, the Arctic may provide a testbed for implementation of methods of point-source
energy production not based on fossil fuels. In some cases, the Arctic may be a choice due to availability
of resources. In other cases, the Arctic region’s generally high energy costs may encourage development

and implementation of new technologies.

Much of the information in this section comes from presentations at the Arctic Energy Summit
Technology Conference (AESTC) that took place in October 2007 in Anchorage, Alaska. The event
featured an enormous variety of presenters, and was organized by the Institute of the North in Anchorage
and co-sponsored by USARC. Such a gathering provides an unmatched opportunity for people from
many different fields and nations to come together and exchange ideas, and similar events in the future

should be enthusiastically encouraged.

a) Geothermal Power

An Arctic nation, Iceland, leads the world today in the use of geothermal power. Perhaps the rest of the
Arctic might find geothermal energy to be the way of the future. It is domestic, virtually inexhaustible if
managed correctly, and low in emissions. The technology to harness the Earth’s heat is already very
advanced; emissions of GHGs have actually decreased with the advent of new reinjection systems.® It
has been protfered that enhanced geothermal systems (EGSs) might actually serve as means of storing
carbon dioxide (see the “Carbon Capture and Storage™ section in this report for a detailed description of
carbon storage).*! Using EGSs with supercritical carbon dioxide as a reservoir heat transfer fluid may
also enhance well production and avoid the problems that water’s chemistry creates.”* Geothermal
resources abound in Alaska especially,” with large potential in some other Arctic areas.* Thus, the use of
geothermal as an Arctic energy resource not only has potential to supplant more carbon-intensive power
production and reduce future emissions, but could also help to reduce the amount of carbon already in the
atmosphere. Two challenges limit geothermal power in the Arctic regions. The first is the cost of

exploration, and the second is transportation. There is large potential for hydrogen production with

* Presentation by Amanda Kolker, Geology PhD candidate, UAF. Anchorage Museum, 14 August 2007.

#! “The Future of Geothermal Energy”, MIT, 2006, p6.
hitp:/fwww].eere.energy.gov/geothermal/pdfs/future_geo_energy.pdf

2 Geothermics 35 (2006) 351-367, K. Pruess. EGS with CO, as a working fluid.

* Alaska Renewable Energy Atlas 2007, published by the Renewable Energy Alaska Project and the Alaska Energy
Authority.

“ Digital Tectonic Activity Map of the Earth (Polar Perspective):

http://denali.gsfc.nasa. gov/dtam/downloads/fip/dtam_poster.pdf
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geothermal, as well as for transmission of geothermal energy with hydrogen when better hydrogen

technologies are developed.

R&D- MIT’s recently released study on the future of geothermal power outlines a number of specific
R&D needs,” but some of the chief R&D needs for geothermal systems in the Arctic region are:
remedying the remoteness between production and consumer, improved seismic sensing and monitoring
to lessen start-up costs, targeted research to increase efficiency, understanding and encouraging the use of

carbon dioxide as a working fluid, and improving EGS and dry cracking geothermal recovery systems.

Infrastructure Needs- While the infrastructure needed for geothermal drilling is similar to that for oil
and gas driIling,46 drilling systems could be improved. The chief infrastructure needed for an effective

Arctic geothermal program, though, is a transport system to bring the power from source to consumer.”’

Implementation Costs- Overall, because of their longevity and continuous production, with no fuel
input, the operating costs of geothermal systems are far less than those of diesel energy systems.
However, all of the costs of a geothermal plant are incurred at start-up because of speculative drilling and
drilling production wells.* In addition, in areas where Enhanced Geothermal Systems (EGSs) are
necessary, the already high start-up cost of a system goes up substantially.** The cost of a transport
system for this energy will probably also be large.

Geopolitical and Cultural Considerations- Geothermal power production can offset a large percentage
of domestic power production (an estimated 20% in the Alaska Railbelt alone™) while decreasing
America’s dependence on foreign fossil fuels. Geothermal also holds public appeal through its potential
as a renewable home heating source (with underground heat pumps), though the cost of these systems is
uncertain. Chena Hot Springs Resort in Alaska is working with the Department of Energy (DOE) to
launch small-scale pilot domestic use projects, including refrigeration, heating, and running a

greenhouse.”!

*5 See MIT study at http://www i .eere.energy.gov/geothermal/pdfs/egs chapter 1.pdf, p. 22 for a detailed list.
* MIT study, p. 10.

*7 Amanda Kolker presentation

* Amanda Kolker presentation

* “Draft Strategic Plan for the DOE Geothermal Technologies Program”™:
www.geothermal.org/DOE_presentations/JP DOE S.PPT

*® Amanda Kolker presentation

51 See Chena Hot Springs Geothermal projects website: hitp://www.yourownpower.com/

U.S. Arctic Research Commission ' February 2008




1364

Why the Arctic Matters Page 27 of 72

Feedback Issues- There are few feedback issues associated with geothermal power, so long as a
reinjection system is used and the well is not overproduced. In fact, if a geothermal unit is used to capture

and store carbon dioxide, it can take carbon out of the feedback cycle.

Timescale- Geothermal capability exists today, and the timescale at this point is a function of funding.
The Aleutian Chain in Alaska promises a great capacity for geothermal energy, and there are currently
debates about whether the community of Unalaska will convert from diesel generators. The Mt. Spurr
geothermal project is in the development stages, with development applications submitted in early 2007.%

The community of Naknek is also undertaking a large geothermal transmission project.”

Federal Programs- The Energy Independence and Security Act of 2007 includes funding for advanced
geothermal resource detection techniques, advanced exploratory drilling techniques, EGSs, geothermal
production from oil and gas fields, the establishment of a Center for Geothermal Technology Transfer,
and international collaboration on geothermal technology. It also expands DOE’s GeoPowering the West

program into the GeoPowering America program, which covers the whole country.™

Short- and Long-term Benefits- The short-term benefit of geothermal power is that it can provide a low-
carbon, local energy source, while in the long-term it can enhance the sustainability of the community

using it, and may eventually be coupled with hydrogen transport.

b) Hydroelectric Power

Hydroelectric power is the most widespread renewable form of energy production on the planet. It
supplied approximately 7% of U.S. electricity in 2006, dwarfing the production from all other renewable
energy sources combined, and currently supplies about 24% of Alaska’s electricity.®® It is a mature
technology, and though it is widely used in Northern nations, it still has room for growth, largely because
the rising prices of conventional energy sources have made various hydroelectric projects cost-

competitive. In addition, studies in Scandinavia have predicted that the potential for hydro power at

32 Amanda Kolker presentation

* Bailey, Alan. “Naknek Looks to Geothermal Energy” (6/17/2007):
http://www.petroleumnews.com/pntruncate/88 1351375, shtml.

** From DOE’s Office of Energy Efficiency and Renewable Energy (EERE) Network News (1/2/08):
http://www.eere.energy.gov/news/archive.cfm/pubDate=%7Bd%20%272008%2D01%2D02%27%7D.

* DOE Annual Energy Report 2007

58 Alaska Renewable Energy Atlas 2007, published by Renewable Energy Alaska Project and the Alaska Energy
Authority, p. 5.
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higher latitudes will only increase over the course of this century with climate change.”” This is true both
for traditional large-scale projects serving dense population centers and for small “micro-hydro” projects
in more remote locations. It should be noted that energy analysts anticipate that there will be negligible
new hydro power development through 2020 in the U.S. as a whole, but a relatively large project (300
megawatts) at Chakachamna Lake west of Cook Inlet is currently being evaluated by TDX Power.”® A
comprehensive DOE study from 1997 identified approximately 119 possible hydro power sites of varying
sizes throughout Alaska.*

R&D- Hydroelectric power requires little new research or development, but there is a need for further
studies on the feasibility of micro-hydro power in many rural communities. Also, micro-hydro projects in
cold climates face unique challenges because of ice formation in the winter.®” These, however, must be

addressed on a case-by-case basis.

Infrastructure Needs- Besides construction of the dam itself and the associated facilities, the main
infrastructure required for hydroelectric projects is transmission capacity to bring electricity from the
source to users. However, this is evaluated as part of the costs of the project and does not require
independent study. If hydro power is developed in combination with other renewable sources,
transmission infrastructure could be shared (a possibility with the Chakachamna Lake hydro power

project and the Mt. Spurr geothermal project), which could reduce costs.

Implementation Costs- Costs, of course, depend on the scale of the project. If a project is appropriate
for the size of the grid it serves, it may warrant even very high initial costs, as happened with the Bradley

Lake hydro power project on the Kenai Peninsula.

Geopolitical and Cultural Considerations- Because of possible impacts on the local environment and
the human community, the effects of a hydro power project must be thoroughly analyzed in advance.
This could be especially true for micro-hydro projects in rural locations inhabited mainly by indigenous

peoples, where a project’s negative impacts on the environment could outweigh its benefits. However,

57 Ami Snorrason presentation at AESTC, “Climate and Renewable Energy in the Nordic Countries,”
http://www.confmanager.com/main.cfm?cid=680&nid=8815.

*® Bailey, Alan. “A fresh look at Chakachamna hydropower.” Petroleum News, Sept. 9, 2007
http://www.petrolenmnews.com/pntruncate/839208091 .shtml.

%% Conner, Alison M. and James E. Francfort, “U.S. Hydropower Resource Assessment for Alaska,” published by
Idaho National Engineering and Environmental Lab on behalf of DOE in November 1997:

htip://hyvdropower.id doe.gov/resourceassessment/pdfs/states/ak.pdf.

% Brian Yanity presentation at AESTC, “Cold Climate Problems of a Micro-Hydroelectric Project on Crow Creek,
Alaska,” http://www.confmanager.com/main.cfm?cid=680&nid=8815
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hydro power has the advantage of being the oldest and most widely accepted source of renewable energy,

and it reduces dependence on foreign oil and thereby enhances energy security.

Feedback Issues- Hydroelectric projects have few associated feedback issues with regard to carbon
emissions, but, depending on scale, they can have significant impacts on the surrounding environment. A
dam can decrease water levels downstream, cause low oxygen levels in the water downstream, and
prevent fish from reaching either the spawning grounds upstream of the dam or the ocean downstream

(though methods to mitigate this problem, such as fish ladders, have been deployed in some cases).

Timescale- As with geothermal, hydro power is immediately deployable, and depends only on financing,
Given the large initial investment, the careful study needed in order to prove a project viable may delay it

for years.

Federal Programs- Federal support for hydro power projects appears to be at a low, because its potential
for growth is small compared with other renewable sources, and because of increasing regulatory
difficulties and energy economics. However, DOE still maintains some hydropower funding through the
Office of Energy Efficiency and Renewable Energy’s (EERE} Wind and Hydropower Technologies
Program. This program focuses not on significant new technology, but rather on improvements of turbine

efficiency and on reducing the environmental impact of hydro facilities.®!

Short- and Long-term Benefits- In the short term, hydro projects can create local jobs and reduce the
amount of money leaving the community to pay for fossil fuels. In the longer term, they reduce carbon
emissions and, though they are vulnerable to fluctuations in water flow, they provide local and perpetual

sources of reliable, clean base-load energy.

¢) Wind Power

Wind power is by far the fastest-growing source of renewable energy in the U.S. Installed wind capacity
grew by an impressive 45% in 2007,% but it still represents less than one percent of total electricity
generation. It has received perhaps the greatest media attention of any of the renewables in recent years,

and promises to make a substantial contribution to reducing dependence on fossil fuels. Wind power has

§! See EERE’s Wind and Hydropower Technologies website: http://fwww] .eere.energy. gov/windandhydro/.
82 «1J.$. Wind Capacity Up 45 Percent in 2007,” from RenewableEnergyAccess.com, 1/18/2008:
http:/fwww.renewableenergyaccess.com/rea/news/story?id=51180,
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great potential for expansion in Northen regions. In Alaska, those regions lie mainly—though not
exclusively—on the coast, and include both the population centers of the Railbelt and many rural
communities. There are several studies underway for wind projects in the Railbelt, such as the proposed
site on Fire Island near Anchorage, and many remote villages have plans to incorporate wind power in the
near future. The Alaska Village Electric Cooperative has already installed wind turbines in several
villages, and eventually intends to install them in 27 out of the 53 communities it serves.*® As expected,

this trend is being driven by rising diesel prices and uncertain natural gas markets.

R&D- The technology of wind turbines is mature relative to many other renewables, such as
photovoltaics and wave and tidal systems, and so further research should concentrate on ancillary
technologies. The most important of these is storage mechanisms. Since the wind does not always blow,
nor does it often blow strongly at times of peak electricity demand, excess power generated by wind
turbines has the potential to overload the grid to which it is connected, or to be wasted. Thus, storage of
wind power appears to be a primary factor hindering wider deployment, and no perfect solution has yet
emerged. Utilities like American Electric Power are investing in large-scale chemical batteries for
storage.* A small community in Norway is demonstrating the possibility of a system in which excess
power from a wind turbine drives the production of hydrogen, so that the stored hydrogen can be used to
produce electricity when the wind does not supply sufficient power.*® (Hydrogen technology is discussed
below.) Another option is Compressed Air Energy Storage (CAES), which works by using wind power
in order to compress air in a special vessel, and then releasing that compressed air in order to produce
electricity when it is needed.® Still another option is combining wind power with a hydroelectric system,
0 that wind power pumps water up to a higher elevation, and the water can be released on demand to

drive a conventional hydro turbine, an option employed in Scandinavia,

Infrastructure Needs- Besides the need for storage, large-scale wind projects usually require new
transmission infrastructure, and there are often extra costs for integrating wind power with the existing
grid. This points to a general need for “smart grid” technology (discussed in greater detail below), which

allows utilities to more effectively manage electricity production and demand. In addition, better systems

% De Marban, Alex. “Wind power gains strength as rural energy alternative.” Anchorage Daily News, 1/22/2008:
http:/fwww.adn. com/front/story/29002 1html.

% Wald, Matthew L. “Utility Will Use Batteries to Store Wind Power.” New York Times, 9/11/2007:
hitp://www.nvtimes.con/2007/09/11/business/1 1battery. htm1?ref=business.

% David Pointing presentation at AESTC, “The NordSESIL.net Project,”
https://www.confmanager.com/main.cfin?c1d=680&nid=8811

% Marcus, David. “Moving Wind to the Mainstream: Leveraging Compressed Air Energy Storage.” From
RenewableEnergyAccess.com, 10/1/2007:
hittp://www.renewableenergyaccess.com/rea/news/reinsider/story?id=50123.
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are needed in isolated grids, such as those in rural Alaska, for integrating wind (and other renewable)
power with the diesel generators that currently supply nearly all of the electricity in those places. Wind-
diesel hybrid systems come in three main forms, classified according to whether wind has low, medium or
high penetration in the system; the three types are essentially separate technologies.”” Many of the
presentations at AESTC emphasized that wind power can displace a portion of diesel use in many
communities, but only if it can be reliably integrated with diesel power, and only if it enjoys wide
community support. Thus, technological and community decision-making infrastructure are critical to the
successful deployment of wind power in remote rural settings. One other infrastructure need is greater
turbine manufacturing capacity. Because of the tremendous growth nationwide in wind power, all wind
turbine plants have sold out their manufacturing capacity for 2008.% Additionally, wind turbine
production has become focused on large-scale turbines, and production of smaller turbines appropriate for
rural Alaska has lagged behind. Clearly, there is a need and a possible opportunity for local production of

wind turbines,

Implementation Costs- For average wind power projects connected to large grids, the majority of cost
stemns from initial investment in the turbines themselves and installation, with much less spent cn
maintenance and operations. These projects, therefore, require well-established demand and transparent
regulatory processes in order to secure funding, but once installed they face relatively few risks. Projects
in isolated rural communities like the villages of Alaska face the additional chalienges of shipping and
installing the turbines in remote and difficult environments, and then maintaining them with infrequent
support through cold winters. The cost of the turbine, normally the largest expense, is often
overshadowed by shipping, installation, and maintenance costs in these situations. Despite this, the

rapidly rising cost of diesel has made wind power economical in many locations.

Geopolitical and Cultural Considerations- Wind power, along with the other forms of renewable
energy, provides the important benefit of reducing fossil fuel use and increasing domestic energy security.
Culturally, the installation of wind power in rural villages may provide a way of bringing the community
together in order to develop a coordinated plan for energy use. People in many Alaskan villages eagerly

seek out the opportunity to implement wind power.

%7 Edward Baring-Gould presentation at AESTC, “Status of Wind/Diesel Applications in Arctic Climates,”
hitps://www.confmanager.com/main.cfm?cid=680&nid=7255.
& «1J.8. Wind Capacity Up 45 Percent in 2007.”
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Feedback Issues- Wind power has few associated feedback issues, but it does have the potential for
somewhat minor environmental impacts. These include harm to birds, noise, and aesthetic alteration of

the landscape.

Timescale- As noted, wind power is relatively mature as a technology and can be deployed readily given

the right economic conditions, and given preliminary testing of the resources of an area.

Federal Programs- DOE’s Wind and Hydropower Technologies Program supports research related to
storage mechanisms (specifically, combining wind power with hydrogen or hydroelectricity) and grid
integration issues. This program, however, docs not address Arctic-specific needs. DOE’s Wind
Powering America program provides a small amount of support to wind projects in Alaska, including an
anemometer loan program, consumer guides, and a wind working group. The Energy Security and
Independence Act of 2007 directed DOE to establish a cost-sharing R&D program for the development of
effective energy storage mechanisms; this could potentially help fund research into better storage for wind
power. It should also be mentioned that the federal wind energy PTC—currently valued at 1.9 cents per
kilowatt-hour for the first ten years a project operates—is currently vital to the success of a large number
of wind projects nationwide. Similar PTCs are also critical for other renewables: geothermal, solar, and

. . 6
some bioenergy projects.”

Short- and Long-term Benefits- Despite the unpredictability of wind availability and the need to
develop storage mechanisms and smooth integration with existing grids, wind power is an effective
means of tapping a resource that abounds in many Northern regions, especially Alaska. Tt reduces fossil
fuel dependence and increases energy security, provides local jobs, and can serve as a rallying point for
communities facing energy crises. Recent experience in Alaska also suggests that planning on the
regional level may be very effective in some cases for helping to develop and implement individual
community wind energy plans.” Realistically, though, wind energy cannot provide for all or even the
majority of a typical community’s needs, at least in the short term. Kotzebue, which has invested the

most in wind power of any rural Alaskan community and installed more than 15 turbines (which add up

69 «Renewable Energy Tax Credit Extended Again, but Risk of Boom-Bust Cycle in Wind Industry Continues,”
from Union of Concerned Scientists website (1/26/2008):

http://www.ucsusa.org/clean_energy/clean_encrgy policies/production-tax-credit-for-renewable-energy.html
™ Martina Dabo presentation at AESTC, “Regional Economic Wind Development in Rural Alaska™:
https://www.confmanager.com/communities/c680/files/hidden/Presentations/Rur-

14 Repional Wind Power Alaska.pdf.
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to over one megawatt of capacity), receives only 5-7% of its power from wind.”" Still, installation of

wind power can reduce energy costs and begin the path toward a more sustainable local energy system.

d) Solar Power

Solar power faces special challenges in Northern regions like Alaska. Although the state receives a large
amount of solar radiation in the summertime, electricity demand is greatest in the wintertime when the
sun provides little energy. Because of this mismatch, most studies indicate that solar power on a large
scale is not cost-effective in the Arctic. The remote town of Lime Village maintains the largest utility-
connected solar capacity in the state, a photovoltaic-diesel-battery hybrid system that generates only 12
kilowatts. Various studies are continuing, however, to assess solar power’s viability. For instance, solar
may become cost-effective if coupled with other renewables, as is being done in a study at the Cold
Climate Housing Research Center in Fairbanks, Alaska.”> One Nome business recently installed 92 solar
panels at a cost of $175,000, and expects them to offset 10-15% of its office building’s electricity
consumption.” In any case, solar power remains a good option for remote cabins or stations with small
needs and limited access to other energy sources. Solar water heating systems work well during a Jarge
portion of the year, and may eventually provide in-floor heating if such technology becomes
commercialized and widely available.” Given the ongoing large research investments from both the
public and private sectors, and constant advances in solar technology, cost reductions may eventually

make solar power a more attractive option in the Arctic.

¢) Wave, Tidal and Osmotic Power

All three of these technologies generate electricity by the hamessing the kinetic energy of moving water,
and all tap into energy sources that are more predictable and denser than wind and solar. Though wave
and tidal energy have been under development for some time, recent advances have made them more
feasible in many locations. However, the technology is still immature relative to some other renewable

sources like wind,

™' Brad Reeve presentation at AESTC, “Renewable Energy and Energy Planning in Northwest Alaska’:
http://www.confmanager.com/main.cfm?cid=680&nid=8815

2 See the Hybrid Micro-Energy Project page at the Cold Climate Housing Research Center website:
http://www.cchrc.org/research. html.

73 “Eyel costs strap the Bush,” Anchorage Daily News, 12/18/2007:
http://dwb.adn.com/opinion/view/story/9526030p-9436814¢.html

™ Alaska Renewable Energy Atlas 2007, p. 14.
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Wave energy generation systems differ in the methods used to convert kinetic wave energy into electric
energy, but one good example is the AquaBuOY unit developed by Finavera Renewables, Inc. This unit
uses wave energy to drive pressurized seawater through a series of hoses; the seawater then drives a
turbine which produces electricity. In December 2007, Finavera became the first company in the U.S. to
obtain a license from the Federal Energy Regulatory Commission (FERC) for commercial wave energy
power generation, and also the first in the U.S. to sign a purchase agreement for wave power.” Finavera
is still testing its technology, but the license and contract prove that it is a real possibility, and they could
pave the way for other companies and technologies. Large-scale, feasible wave energy appears to be on
its way in the U.S. Though the southern coast of Alaska possesses some of the most abundant wave
resources in the world, there are currently no wave projects under development, because of the
remoteness of most of the wave energy from demand centers. Some communities, however, such as

Yakutat, may provide suitable sites.”

Tidal power systems (which, with wave power, fall under the term “ocean” or “marine” energy) also
come in a wide variety of designs, though most use the water flow of the tides in order to drive a turbine.
Cook Inlet in Alaska happens to possess some of the strongest tidal resources in the world, and a 2006
study concluded that a site at Cairn Point in Knik Arm could produce approximately 17 megawatts.””
Ocean Renewable Power Company will be testing a newly-developed tidal turbine technology at Port
MacK enzie and/or a more remote Alaskan site in mid-2008. The company then hopes to obtain FERC
permits for commercial generation in 2010 and install its first commercial project by 2012.7® Though this
company is the first, other tidal power firms will most likely enter the Alaska market in the future due to
the large resource potential, and its relative proximity to the large population center of Anchorage and the
Railbelt grid. No one is certain how tidal development would be affected if the beluga whale in Cook

Inlet is listed as an endangered species.

Osmotic power is even less mature than wave or tidal, but holds some promise. An osmotic power
project must be located at an estuary, where freshwater meets saltwater. The plant brings in both types of
water and separates them with a semi-permeable membrane. The natural process of osmosis causes the
freshwater to diffuse through the membrane and increase the pressure on the saltwater side, and that

pressure is then converted into electricity. The Norwegian-owned renewable energy group Statkraft plans

75 «“Wave Power Going Commercial with License and Power Contract,” from EERE Network News (1/9/2008):
http:/fwww.eere.energy.gov/news/archive.cfm/pubDate=%7Bd%20%272008%21D01%2D09%27%7D

" Alaska Renewable Energy Atlas 2007, p. 12.

" Alaska Renewable Energy Atlas 2007, p. 12.

" Ocean Renewable Power Company presentation at AESTC,
https://www.confmanager.com/communities/c680/files/hidden/Presentations/Ren-16_Alaska Tidal Project.pdf
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to construct a prototype osmotic plant of two-to-four kilowatt size in 2008 in Norway, in order to
demonstrate the technology’s feasibility.” It claims that osmotic power will be economically competitive
with other renewables within ten years.¥ At this early stage of development, the feasibility of the system

is hard to estimate, and there are no specific assessments of its potential in Northern regions.

R&D- Though wave and tidal power are now approaching commercial viability, further research will
undoubtedly be required to refine the designs for each as the technologies mature. Current investments in
research, development and demonstration of wave and tidal power projects are hampered by the fact that
very limited federal support currently exists, whether in the form of research funding or in the form of
production subsidies. Though other companies have investigated it, Statkraft remains the world leader in
the development of osmotic power, and will likely continue to pursue its aggressive goal of

commercializing it within a decade.

Infrastructure Needs- While wave projects in the continental U.S. will most likely be developed in areas
close to population centers, wave resources in Alaska are greatest in areas far from most electricity use.
Thus, public investments will probably be required in order to attract private sector interest in developing
this vast potential. Perhaps wave energy could be stored and transported through a hydrogen system. In
any case, the development of wave power would create the need for significant supplemental
infrastructure. By contrast, the world-class tidal resources of Cook Inlet are in a much better position
because of their proximity to the Railbelt grid, and would require very little extra infrastructure. The
same goes for osmotic power; a large number of the world’s estuaries are home to cities, and so an

osmotic power project could easily be sited very close to demand.

Implementation Costs- Initial costs are high for wave and tidal, but extensive studies by the Electric
Power Research Institute (EPRI) suggest that with advancements in technology it will likely become
competitive with other renewables within about a decade.” Osmotic power faces similar high initial
costs, but the technology is so immature that Statkraft is not yet certain at this point that it can make the

process economically feasible.*

79 “Statkraft to build world’s first osmotic power plant,” from Pure Energy Systems Network (3/10/2007):
http://pesn.com/2007/10/07/9500451_Statlraft osmotic_power_plant/
% Qtatkraft, “Osmotic Power: A huge renewable resource.”
http://www.statkraft.de/Images/Statkrafi%200smotic%20Power_tcm4-5362.pdf
31 Roger Bedard presentation at the Duke Global Change Center, “Overview: EPRI Ocean Energy Program”
g9," 14/2006): htip.//oceanenergy.epri.com/attachments/ocean/briefing/Duke _Sep 14.pdf.

2 Berzon, Alexandra, “Salty Power: A Norwegian company secks to harness power where salt water and fresh
water meet” from Greentech Media (10/5/2007): hitp://www.greentechmedia.comy/articles/salty-power-164.html.
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Feedback- These forms of energy cause no carbon emissions, and very few environmental impacts.

Wave energy projects have proven quite benign, with only minor concerns about conflicts with other
human activities that use the sea space near shore. Tidal turbines may endanger some fish species, but not
significantly, Neither causes aesthetic issues—as offshore wind projects might—because they are usually
located either underwater or far enough offshore to be out of sight. Osmotic power also poses minimal

environmental problems.

Timescale- Given the number of companies currently working to test and commercialize wave and tidal
power, the fact that Finavera has signed a purchase agreement to supply power in northern California
beginning in 2012, and the fact that Ocean Renewable Power Company plans to have a commercial unit
operating by 2012, it appears that both technologies could provide significant amounts of electricity
within a decade. Once commercial units are developed and scaled up, deployment could happen
relatively quickly. The UK company Ocean Power Delivery, in fact, has already produced and sold the

most mature wave energy device on the market, called the Pelamis.*

Federal Programs- The Energy Security and Independence Act of 2007 instructed DOE to create a small
program for the support of ocean energy, and also to award grants to universities for the creation of
National Marine Renewable Energy Research, Development and Demonstration Centers.* This is a
modest, but important, beginning. Given the large resources in Alaska, it may be wise to devote
significant funds to Northern ocean energy. Still, a PTC does not exist for any ocean energy technology,
which is a major barrier to further deployment. EPRI, after its extensive studies of wave and tidal energy,
recommends that the government investigate the possibility of a PTC and/or RECs for these technologies,
and that it help to streamline the regulatory process for licensing and permits. The United Kingdom has
been a long-time supporter of ocean energy, and may provide a good model of government support of the
technology. The UK and Portugal both have plans to install marine energy projects in the next few years.
The UK has established a European Marine Energy Centre, and even funded a “Wave Hub” project, a
central facility connected to the mainland to which other marine energy projects can attach.® The U.S.
government could benefit greatly from collaborating with other nations, like the UK, whose programs are
more advanced. The lack of osmotic power development in the U.S. suggests that the technology may not

yet merit government support.

8 Roger Bedard presentation

8 From DOE’s Office of Energy Efficiency and Renewable Energy (EERE) Network News (1/9/2008):
http://www.eere.energy.gov/news/archive cfim/pubDate=%7Bd%20%272008%2D01%2D02%27%7D.
% Roger Bedard presentation
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Short- and Long-term Benefits- Like other renewables, these technologies promise clean energy from
abundant and inexhaustible sources, and also the creation of local jobs and the reduction of fossil fuel use.
Besides that, these methods have the added benefit of being more predictable, denser in energy, and less
intermittent than sources like solar and wind. Beyond the short-term, it is possible that tidal technology
could be adapted to “run of river” applications, and also that both wave and tidal projects could be

combined with offshore wind projects in order to reduce costs.™®

f) Biomass Power

“Biomass™ is a very general term that includes a wide range of organic materials that can be converted
into energy, everything from food crops like corn and soybeans to particular types of algae capable of

producing biodiesel fuel. However, biomass resources in the Arctic are not quite so varied. In Alaska,

. . . .. 3
the main biomass resources are wood, sawmill wastes, fish byproducts and municipal waste.”

Alaska uses approximately 100,000 cords of wood per year for heating purposes, and so wood constitutes
an important renewable resource for the state. After the closure in the 1990s of the pulp mills in Sitka and
Ketchikan, large-scale wood-fired power generation came to an end, but rising fuel prices have again
generated interest in using wood and wood waste for power generation and possibly for ethanol
production. ® For example, a wood-powered district heating system for Craig, Alaska is currently in
design.”’ Villages in the Bethel area are currently considering commercial firewood harvests around the
Kuskokwim River.” Nordic countries as a whole generate 14% of their energy from biomass, and
Sweden generates about 48% of its district heating energy from biomass, with the other Nordic nations
falling between fifteen and eight perc:ent.91 If district heating becomes more widespread in Alaska,
biomass may provide an excellent energy source. In addition, wood energy in the wintertime could be
combined with solar energy in the summertime in order to provide a year-round hybrid renewable energy

source. The Cold Climate Housing Research Center in Fairbanks is currently testing such a system.*

% Roger Bedard presentation
% Alaska Renewable Energy Atlas 2007, p. 6.
8 dlaska Renewable Energy Atlas 2007, p. 6.
%9 Alaska Energy Authority website: http://www.aidea.org/ AEA/programsalternativebiomass.html.
% Bluemink, Elizabeth. “Nome group taps sun for power.” Anchorage Daily News (12/2/2007):
http://dwb.adn.com/news/alaska/rural/story/9493939p-9404794c.htmt.
51 Jorgenson, Birte Holst, “Bioenergy—The Future of Renewable Energy?” from Nordic Energy Research
512/2012007): http://www.nordicenergy.net/onenews.cfm?1d=3-99 &path=8.

2 Associated Press. “Researchers test energy petential of winter sun,” from Anchorage Daily News (12/23/2007):
http://www.adn.com/news/environment/story/245096.html.
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Fish byproducts have great potential in Alaska as an energy resource, since fish processing operations in
the state annually produce approximately thirteen million gallons of fish oil waste. This oil can either be
mixed with conventional diesel in a traditional boiler system or manufactured into biodiesel. UniSea,
Inc., a fish processing company in Dutch Harbor, currently uses up to one million gallons per year of a
70% fish oil-diesel mixture in order to power its operations. Some groups in larger Alaskan cities reuse

1. Thus, biomass in the form of oils offers a significant

cooking oil for heating and transportation fue
resource for both commercial and personal use that would otherwise be entirely wasted. Locally-made
biodiesel offers a particularly attractive opportunity for rural communities, which depend almost entirely

on diesel, to obtain their fuel from renewable sources and to reduce their carbon emissions.

Municipal waste, in the larger cities of Anchorage and Fairbanks especially, offers another potential
energy source that would otherwise go unused. A 2005 study concluded that methane gas from the
landfill in Anchorage could provide a feasible source of the equivalent of 2.5 megawatts of electricity or
1.9 millions gallons of diesel per year for the next ten years. Eielson Air Force Base near Fairbanks uses
densified paper waste from the city in its coal plant, which provides up to 1.5% of the base’s heat and

4
power.’

R&D- R&D needs for the biomass options available in Alaska are generally limited. Wood-fired
technology requires little, Many studies have demonstrated the viability of fish oils as fuel. Extraction
and conversion of landfill gas is a proven technology already operating in hundreds of locations, though
its feasibility depends on the presence of a large enough gas source. Paper waste is easily burned in a
coal-fired power plant. In each case, future improvements in efficiency and design will bring down costs

and enhance the ability of each to compete with conventional energy sources.

Infrastructure Needs- Again, these vary greatly. On the whole, biomass power is more flexible with
regard to location, since the resource is usually portable, than wind, geothermal, etc. Thus, biomass tends
to require much less ancillary infrastructure development than more remote renewable energy sources.
Despite fish oil biodiesel’s great potential in Alaska, economic feasibility studies—conducted jointly by
the Alaska Energy Authority, the Alaska Department of Environmental Conservation, the University of
Alaska Fairbanks’ (UAF) Arctic Energy Technology Development Laboratory (AETDL), and the

B Alaska Renewable Energy Atlas 2007, p. 6. For information about local groups, see www.alaskabiodiesel.com
and www.alaskabiodiesel.org.

% Alaska Renewable Energy Atlas 2007, p. 6.
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National Park Service—are still in progress to determine whether local large-scale biodiesel production
facilities in the state would be cost-effective.”” Such facilities would greatly enhance advance the use of

biodiesel in Alaska.

Implementation Costs- Costs appear to be relatively low for sources like fish oil, where the main cost is
the facilities for capturing the oil and mixing it with diesel or manufacturing biodiesei; however, the
equipment for converting it into biodiesel would have high initial costs. The great advantage of biodiesel
is that it can be used in normal diesel engines, whereas raw fish oil can only be used as a part of a
mixture. Landfill gas extraction also requires a high initial investment. Thus, costs vary by the biomass
source, but on the whole they have usually been found to be worth the investment. The use of biomass in
combined heat and power systems (discussed below) has the potential to maximize energy output per unit
of fuel and therefore make biomass even more feasible; in fact, the majority of current biomass energy

comes from combined heat and power systems.

Feedback- If living trees in the Arctic were to be harvested specifically as a form of biomass energy, this
would clearly affect the carbon sink of the boreal forests, but biomass usually refers to waste material that

would otherwise go unused, at least by humans. Thus, appropriate use of wood biomass would not

-significantly increase carbon emissions or affect carbon sinks. Fish oil mixed with ordinary diesel, or

converted into biodiesel, produces substantially fewer carbon emissions than diesel alone. The use of
both paper waste and landfil]l gas reduces carbon emissions; garbage, as it decomposes in a landfill,
naturally releases considerable amounts of carbon dioxide, methane and other trace compounds, and
landfill gas extraction prevents a portion of this carbon from entering the atmosphere, while converting it
into useful energy. The buming of paper waste reduces carbon emissions first by reducing the volume of

waste in the landfill, and second by offsetting some of the coal used in a coal plant.

Timescale- All of the biomass energy sources discussed here are currently in use, and could be developed
quickly if funded.

Federal Programs- Current federal investments in biomass energy focus mainly on the production of
biofuels for automobiles. The large-scale production of biodiesel from fish oils may eventually help to
meet the federal Renewable Fuel Standard, which mandates that the U.S. produce 7.5 billion gallons of
bicfuel annually by 2012, and even more in the following years. This focus on biefuels, while it may be

good for fish oils, means that federal agencies have directed little funding toward wood biomass, except

% Alaska Energy Authority website: hitp://www aidea.org/AEA/programsaliernativebiomass.html.
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as a source of cellulosic ethanol. Landfill gas projects, however, receive a PTC under federal law of one

cent per kilowatt-hour for the first ten years of operation, and so enjoy a considerable subsidy.

Short- and Long-term Benefits- In addition to providing renewable energy in the short term, biomass
reduces the human waste stream by harnessing energy stored in that waste. The sustainability of society
depends in large part on its ability to use energy efficiently and recycle materials, and so in the long term,

biomass energy contributes to sustainability.

g) Hydrogen and Fuel Cell Technology

Hydrogen, as a carrier of electricity, holds great potential for the future, especially when coupled with
renewable energy-generation technologies. Elemental hydrogen can be produced in many ways, e.g. from
hydrocarbon sources or from water by electrolysis; in either case, energy must be expended in order to
separate hydrogen from the hydrocarbon or water. The hydrogen so produced must be stored in a vessel
of some kind, transported, and then consumed at the end-use point. Because of inefficiencies in current
methods, hydrogen production and transport are energy sinks and will probably remain so, but research
into these areas will greatly benefit future energy transport, since the technology offers a carbon-free

energy carrier mechanism that takes advantage of the most abundant element in the universe.

At the moment, Iceland is the nation most aggressively developing hydrogen energy infrastructure—its
stated goal is the use of hydrogen to power all transportation in the country by 2050.%° Because it obtains
almost all of its other energy from hydroelectric and geothermal facilities, it could become the first
country to power itself completely with carbon-free energy sources. The U.S. maintains a partnership
with Iceland that focuses on rapid development of hydrogen, and both are part of the International
Partnership for the Hydrogen Economy (IPHE), an organization of 15 developed nations and the
European Commission that promotes the advancement and deployment of hydrogen technology and fuel

cells.”’

While “hydrogen technology™ refers to the use of hydrogen as a fuel source, the term “fuel cell” refers to
a particular type of mechanism that directly converts chemical to electrical energy. The two are separate

technologies, but they go hand in hand. A fuel cell is divided into two compartments, separated by a

% Icelandic New Energy Ltd. presentation at AESTC, “Hydrogen Economy Meeting Future Energy Needs: Arctic

Vision,” htips://www confmanager.com/communities/c680/files/hidden/Presentations/Ren-

09_Hvdrogen Economy.pdf.
" IPHE website: http:/fwww.iphe net/

1377

U.S. Arctic Research Commission - February 2008




1378

Why the Arctic Matters Page 41 of 72

special membrane, called the electrolyte. In the typical fuel cell, hydrogen enters the first compartment,
where a catalyst (often platinum or a similar metal) causes the hydrogen to dissociate into protons and
electrons; the membrane allows only the protons to diffuse through to the other compartment, while
directing the electrons through an external circuit, where this electron flow generates electricity. The
electrons and protons combine with oxygen in the other compartment in order to form water, and release a
large amount of heat in the process. Of course, variations of this basic fuel cell type exist, which use

hydrocarbons such as methanol rather than pure hydrogen as fuel.

Dennis Witmer, of the AETDL at UAF, identifies five main types of electrolytes used in fuel cells:
alkaline, phosphoric acid, molten carbonate, solid oxide, and polymer exchange membrane (PEM).
Witmer believes that alkaline is not viable on any large scale, that phosphoric acid is commercialized but
still too expensive, that molten carbonate is still in the pre-commercial development stage, that solid
oxide is promising but still too expensive, and that PEM units still degrade too quickly. His main
conclusion is that hydrogen and fuel cell infrastructure will not become viable until consumers are willing

and able to pay more for energy than they currently do.*®

R&D- Despite decades of research and development, hydrogen and fuel cell technology still faces
significant challenges before it can become a widespread replacement for the current fossil fuel
infrastructure, First, there are concerns about the efficiency of hydrogen production. As noted, hydrogen
would function more like electricity than gasoline, i.e. as an energy carrier rather than an energy source.
Approaches to hydrogen production still differ greatly. And, as Witmer observes, further research into
electrolytes and other technical components of the fuel cell is needed in order to improve efficiency and
durability. Almost every aspect of the storage, distribution and transportation of hydrogen remains a
concern—including the cost of storing high-pressure hydrogen gas or liquefied hydrogen, the safety of
storing hydrogen (given its instability in elemental form), and the distribution mechanisms for hydrogen
(whether it would be produced at central plants or at decentralized locations resembling today’s gas

stations). Research in all of these areas will likely continue for decades to come.

Infrastructure Needs- The development of a “hydrogen economy” is a long-term goal and is by no
means a certainty at this point, becanse much research is still required, and also because it will necessitate
a massive investment in infrastructure over a considerable period of time. Cost-effective, safe and

reliable technology for the production, storage, and transportation of hydrogen and for fuel cells may not

% Dennis Witmer presentation at AESTC, “Hydrogen and Fuel Cell Demonstrations in Alaska,”
http://www.confmanager.com/main.cfm?cid=680&nid=8813.
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be available for well over a decade, and wiil probably not achieve substantial market penetration until
years after that. Essentially, an entirely new energy infrastructure would be necessary in order for
hydrogen technology to displace fossil fuels. There are some ideas, however, for employing existing

infrastructure; one of these is the use of natural gas pipelines for the transport of hydrogen.

Implementation Costs- The costs of implementing hydrogen technology will be high not only because of
the large infrastructure investment needed, but because the price of hydrogen production and of fuel cells

is likely to remain high for the foreseeable future.

Feedback- The typical fuel cell which uses pure hydrogen emits no carbon, while fuel cells using various
hydrocarbon sources do produce carbon emissions, although in small amounts compared to internal
combustion engines. If the energy for the production of hydrogen comes from fossil fuel sources, the
entire hydrogen infrastructure may cause substantial emissions; therefore, it is important that hydrogen

technology be coupled with renewable energy sources.

Timescale- The timescale for deployment is still uncertain at this point, because of the uncertainty about
the rate at which hydrogen and fuel cell technology will be commercialized. Most likely hydrogen will

not have a substantial impact in the U.S. or in the Arctic (except [celand) for at least a decade.

Federal Programs- The CCTP’s near-term goal for hydrogen and fuel cell development is to research
and develop all the technologies supporting the envisioned “hydrogen economy” at a pace such that a
decision can be made by 2015 about the long-term viability of hydrogen and fuel cell infrastructure for
energy storage, transportation needs, electricity generation, etc.” Federal programs like DOE’s
Hydrogen, Fuel Cells and Infrastructure Technologies Program tend to focus on the development of
hydrogen technology for the auto market, and only secondarily on stationary fuel cells and energy
storage. In any case, the infusion of billions of dollars of federal money into the industry, which currently
struggles largely because of a miniscule market, will undoubtedly enable it to advance far more quickly
than would otherwise be possible. There are no federal programs that specifically address the
development of hydrogen and fuel cell technology for the Arctic, though the Norwegian wind-hydrogen
system mentioned above indicates that there may be an opportunity for a similar demonstration project in

Alaska.

% U.S. Climate Change Technology Program Strategic Plan, September 2006, p. 90,
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Short- and Loung-term Benefits- Though hydrogen is often touted as the future of energy and a solution
to dependence on imported fossil fuels, it should be remembered that hydrogen is an energy carrier, and
that it can only reduce carbon emissions if it is produced using renewable energy sources or sources that
incorporate carbon sequestration. Thus, the development of hydrogen and fuel cell technology should
only be pursued in the context of a long-term policy to reduce carbon emissions from all primary energy
sources. One of hydrogen’s greatest benefits, in fact, may stem from its use as a store for the energy
produced by intermittent renewable sources like solar and wind, and not from its use as an automotive
fuel. This may be particularly true for rural Arctic communities with abundant renewable energy

resources, where hydrogen could be used to store the energy for local use and also for export.

h) Nuclear Power

Though nuclear power is regarded as a conventional power source, the fact that it contributes little or no
carbon to the atmosphere means that it can be an important part of a carbon mitigation portfolio. It has
been a major commercial supplier of power for decades, and is therefore well-established, though it has
often faced fierce citizen opposition, especially after the incidents at Three Mile Island and Chernobyl,
and fears about nuclear proliferation. In the face of climate change impacts, rising energy costs, and
increasing security concerns, nuclear power appears to be making a comeback in the U.8."® and some
European countries, and constitutes an integral part of the energy strategy of developing nations like
China. Among Arctic nations, Sweden overshadows all others, deriving about 46% of its electricity from
nuclear, while Finland uses nuclear for 28% of its electricity.'” Currently, only one nuclear project has
been proposed in Alaska, in the small community of Galena. It would be the first non-military reactor in
the state. Though the project is moving forward, and has the potential to provide low-cost energy for
Galena, it faces strong skepticism and could end up costing much more than planned by the time it is
installed in 2012.'® But if the reactor is built and lives up to promises, it could generate enough excess

power to produce hydrogen for fuel cells, and also enough heat for a district heating system.

R&D- Though nuclear technology is quite mature, ongoing research continually seeks to develop new
better reactor types and improve the efficiency of existing plants. One example is the new, small and

relatively simple design of the Galena reactor, proposed by the Toshiba Corporation of Japan. Many

1% “Companies File the First Nuclear Plant Application in 29 Years,” from EERE Network News (9/26/2007):
http://www.eere.energy.gov/mews/archive.cfm/pubDate=%7Bd%20%272008%2D01%2D09%27%7D.
1% Arni Snorrason presentation at AESTC, “Climate and Renewable Energy in the Nordic Countries,”

http://www.confmanager.com/main.cfm?cid=680&nid=8815.
12 Gay, Joel, “Village invited to test cheap, clean nuclear power,” from Anchorage Daily News (10/21/2003):

hitp://dwb.adn.com/front/story/4214182p-4226215¢.html.
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agree that the new design should work well in theory, but it has never been tested, and U.S. regulators
require the construction of a prototype before the actual plant is built. The performance of the prototype

should indicate the viability of this new reactor type.

Infrastructure Needs- The main supplementary infrastructure associated with nuclear power is a method
for disposal of the nuclear waste generated. This need remains a significant problem for future
development of nuclear power, since the proposed federal disposal site at Yucca Mountain has yet to be
approved. Nuclear reactors are usually sited near demand, so they do not require significant investments

in transmission lines.

Implementation Costs- Initial costs are high for nuclear power projects, because of the size and
complexity of the projects and because of the price of insurance required to cover the costs of a possible
accident. The final cost of the Galena reactor is still uncertain because the design is unproven, but it is

likely to be less than a standard plant, due to its small size and relatively low potential for an accident.

Feedback- Nuclear power emits no carbon, but it does pose the significant environmental problem of

nuclear waste disposal.

Timescale- Regulatory hurdles and the size of nuclear projects generally cause about a ten year delay
between the proposal of a nuclear plant and its completion. Since the technology is well-established,
funding, regulation and popular opposition are the main factors affecting the deployment of nuclear

power.

Federal Programs- President Bush’s National Energy Policy'® declares that the nation’s growing need
for base-load electricity generation can and should be partially met by the development of new nuclear
plants, and it now appears that new nuclear capacity will be coming online in the next decade. No federal

plans exist for the development of nuclear energy in the Arctic.

Short- and Long-term Benefits- Though the waste disposal problem remains a significant issue, a small
and relatively safe reactor like the one proposed for Galena could prove to be an important model, if it is
successful. For some rural Arctic communities, such reactors could reduce energy costs substantially. In

the longer term, however, more sustainable and less risky energy sources should be preferred.

' National Energy Policy: Report of the National Energy Policy Development Group, May 2001.

"U.S. Arctic Research Commission February 2008




1382

Why the Arctic Matters Page 45 of 72

4) Energy Conservation and Efficiency Measures

Above-average energy prices, especially in the rural Arctic, provide strong incentives for the adoption
various practices and technologies that can reduce overall energy use, and also reduce the intensity of
energy use. Thus, the measures discussed here may be feasible and desirable in the Arctic earlier than
elsewhere. This does not constifute an exhaustive list by any means, only a selection of particularly

appropriate strategies for the Arctic.

a) Personal Conservation and Efficiency, and Community Planning

As is often said, voluntary energy conservation and efficiency by individual citizens and businesses
constitutes the cheapest and quickest way to reduce energy use and carbon emissions. Of course, such
conservation, in order to have a significant impact, must take place on a large scale. This requires
education about environmental issues and energy use. Though conservation cannot mitigate climate
change on its own, and the development of other mitigation strategies like carbon sequestration are
important, carbon mitigation should begin with education in order to be most effective. This awareness
must then inform not only perscnal actions like deciding to turn down the thermostat or buy an energy-
efficient appliance, but also extend to the community level, informing local planning processes and
prioritizing issues of sustainability. The recently published Fairbanks energy plan'® provides a good
example in the Arctic of how an awareness of sustainability issues can lead to a holistic planning
approach and a broad community commitment to pursuing the best—and not necessarly the cheapest—
option when it comes to energy production and consumption. A sharing of “best practices” among Arctic

nations may be a worthwhile endeavor.

At the individual level, energy conservation can take many forms: personal actions such as carpooling;
walking or biking instead of driving when possible; turning down the thermostat and using less hot water;
cuiting back on personal electronics and unplugging appliances when not in use; and also consumer
choices, such as buying energy-efficient appliances and lighting; buying less fuel-intensive cars; installing
solar panels or other small-scale renewable energy sources; and buying locally harvested food and locally
made products. At the community level, actions may include land use planning laws that discourage

“urban sprawl” development patterns and make the area more pedestrian- and cyclist-friendly; more

194 «“Fairbanks Energy: Strategic Business Plan,” published by the Fairbanks Economic Development Corporation in
November 2007: http://investfairbanks.com/documents/FairbanksEnergy2. pdf.
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stringent building codes to encourage the construction of more energy-efficient houses and offices'® and
the adoption of general energy efficiency standards; expanded public transit options; and a school
curriculum that incorporates energy and environmental issues at all levels. The enormous challenge of
climate change can be addressed not only by top-down policy and technological development, but also

from the bottom up by some (usually modest) sacrifices on the part of individuals and communities.

R&P- Community leaders need to perform research about the current level of awareness and
receptiveness to energy conservation measures among their constituents before making any sort of broad
future plans. Residents of the Arctic are probably more aware of energy issues than average because
costs are usually so far above average, and this presents the opportunity to highlight the large potential
cost savings to individuals and cities that energy conservation can provide. This research may then lead
to the development of effective methods for educating citizens about energy use and related

environmental issues.

Infrastructure Needs- Infrastructure to encourage energy conservation should begin with the
establishment of a dedicated group of community members who will focus on the issue. Information
should be gathered into one central location where citizens can access it, but should also be disseminated
in whatever way is deemed most effective-whether by town meetings, media outlets like pamphlets and

newspapers and television, or through the schools. School curriculums should include energy education.

Implementation Costs- These vary greatly depending on the measures taken. Individual choices cost
nothing. Consumer choices like efficient appliances can be expensive, but often return the investment
within a short period of time. Community planning choices like land use reform only incur costs in the
sense of requiring planners to discard old habits. Changes in building codes and school curriculum do
entail real costs, but these will almost certainly be balanced by the energy savings they bring, especially

in the longer term.

Timescale- Many of the actions discussed here can be implemented immediately. Changes in community
planning practices and education campaigns take longer to have an impact, but can always begin without

much delay if the community demonstrates the political will to do so.

1% The U.S. Green Building Council’s LEED standards provide the recognized benchmark for evaluating the
efficiency and environmental impact of building practices. The USGBC is now running a pilot program for a rating
system on a larger scale, the LEED for Neighborhood Development, and is expected to release the post-pilot rating
system in 2009. See the USGBC website: http://www.usghc.org/DisplayPage.aspx?CMSPagelD=148.
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Federal Programs- Though the federal government does little to promote personal conservation
measures, it does maintain programs like Energy STAR that help consumers to select energy-efficient
appliances. The government usually allows individual states and communities to set their own policies

with regard to conservation and planning.

Short- and Long-term Benefits- Personal conservation and efficiency measures, when combined with
larger community action, have the potential for significant cost savings in the short term, beginning
almost immediately, and can also bring lasting long-term benefits. Present investments in education of
citizens and in community planning practices may not only lead to cost savings in the future, but may
make the area attractive to new residents. Many of the fastest-growing and most attractive cities mn the
U.S. have invested in public transit and made commitments to sound planning, responsible energy use
and environmental protection. And initiatives at the state and national level can always aid local

communities in developing and implementing energy plans and better planning practices.

b} “Smart Grid” Technologies

The term “smart grid” refers to a wide range of technologies that allow for an exchange of information
between utilities and customers about electricity rates and usage, and also enable the utility to more
actively manage load on the grid by reducing demand at peak load times and decreasing supply at off-
peak times. They create significant cost savings for both customers and suppliers, increase the efficiency
and security of the grid, reduce the frequency and length of blackouts and other disturbances, and delay

the need for additions in both generating and transmission capacities.

A recent test program in the state of Washington demonstrated that when 112 households were given real-
time information about electricity and heating use, and were allowed to pre-set their preferences, they
achieved average cost (and energy) savings of 10% over the course of a year, and some significantly
more. Such savings can reduce utility peak loads by up to 15%.' A Danish company has introduced a
product called the “Electronic Housekeeper,” and claims that it can reduce household energy bills by up

17 Though such systems are not likely to become common in

to half; it is, however, still quite expensive.
every household very soon, they show that consumers will conserve if given better information about

energy use and prices. Such technology could be very effective in both urban and rural areas of the

106 [ ohr, Steve, “Digital Tools Help Customers Save Energy, Study Finds,” from New York Times (1/10/2008):
hitp:/fwww.nytimes.com/2008/01/10/technology/1 Oenergy html?ref=business.

107 «(Jsing a computerised monitor can help reduce electricity usage in the home during the hours when energy is at
its most expensive,” from Copenhagen Post (8/10/2007): http://www.cphpost dk/get/1 03798 .html.
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Arctic, given high energy prices. A program of prepay metering systems in 21 small rural villages in
Alaska has shown that customers will conserve when given sufficient information. A survey of
customers using such a system on St. George Island in the Bering Sea found that 100% were conserving
energy as a result, 100% were satisfied with the service, and that demand at the local power plant
decreased.'® Thus, while many of the more sophisticated supply-side “smart grid” technologies may not
be cost-effective in the relatively small market of Alaska, some demand-side technologies may be well

worth the investment.

R&D- Most of the smart grid tools applicable to Alaska and other Arctic regions appear to be well-
developed at this point. But extensive development is still needed for utility management systems that
incorporate energy storage mechanisms and integrate “distributed generation™—local renewable sources,

local combined heat and power sources, etc.—into existing grids.

Infrastructure Needs- The wide application of smart grid technology requires a substantial deployment
of technologies like prepay meter systems, and also the training of personne! to both install and monitor
the systems. These systems are usually designed to be integrated with existing power generation

configurations, so additional upgrades to generation equipment are not necessary.

Implementation Costs- Initial costs can be high for these smart grid technologies—the prepay meter
systems installed in St. George cost $1,109 per household (which is actually less than the average annual
household utility bill on the island), in addition to a community-wide start-up cost of about $12,000.!%
However, in many cases they can create substantial cost savings, and also increase the reliability of

payment by customers in rural areas.

Timescale- Because most of the technologies exist today, funding is the main limiting factor for the

implementation of smart grid systems.

Federal Programs- DOE’s Office of Electricity Delivery and Energy Reliability coordinates many of the

federal research and development activities surrounding smart grid technology. The goals set out in the

1% Mike Brubaker presentation at AESTC, “Prepay Utility Meter Systems: A Case Study from the Aleut Region™:
https://www.confinanager.com/communities/c680/files/hidden/Presentations/Rur-10_Utility Meters Rural AK.pdf
1% Mike Brubaker presentation
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Office’s 2007 Strategic Plan''® will likely have limited impact in the Arctic. The CCTP outlines the
research goal of testing a full prototype smart grid system somewhere in the U.S. by 2010.""" Some
Arctic communities, however, may be able to apply for federal infrastructure grants in order to fund smart

grid technology implementation.

Short- and Long-term Benefits- Cost savings and improvements in electricity service are the primary
quantifiable short-term benefits of smart grid technology. Over time, by allowing utilities to manage load
so as to increase efficiency, the energy savings can reduce the need for new infrastructure like power
plants and transmission lines, and thus contribute even more significantly to curbing carbon emissions.
Perhaps just as importantly, though, smart grid systems promote awareness of energy use and encourage

energy conservation by consumers, which can have long-term benefits that exceed mere cost savings.

¢) Combined Heat and Power Systems

Combined heat and power (CHP) systems use a single energy source in order to produce both electric
power and heat. They are usually envisioned as a localized energy source for a single building or small
community with district heating, and come in a variety of designs that utilize a wide range of possible
fuels: natural gas, solid biomass material, biogas (e.g. landfill gas), coal, oil and waste heat. Essentially,
they are not a single technology but rather a general form of integrated energy system that can be adapted
to the needs of the user. Their main benefit is an increase in energy efficiency. First, since they produce
energy locally, they eliminate the need for transmission capacity and thus save the energy dissipated over
long-distance electric lines. Second, they produce more energy per unit of fuel input than traditional
systems, because they take advantage of excess heat. The average power plant in the U.S. converts only
about a third of its fuel into usable electricity and expels the rest as heat, while a CHP system can convert
70% or more of the fuel into usable electricity and heat.''? CHP can largely insulate a facility from the
danger of large-scale grid blackouts, and any excess ¢lectricity not used locally can be sold back to the
grid. Two main types of CHP exist—the gas turbine or reciprocating engine with a heat recovery unit,

and the steam boiler with a steam turbine.

10 Transforming Electricity Delivery, the Strategic Plan for the Research and Development Division of the Office of
Electricity Delivery and Energy Reliability, September 2007:
http://www.oe.energy.cov/DocumentsandMedia/RD_Strategic Plan FinalQ7 pdf,

WyS. Climate Change Technology Program Strategic Plan 2006, p. 76.

"2 .S, Climate Change Technology Program Strategic Plan 2006, p. 76.
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The second type operates by using solid biomass material or coal to run a boiler, which heats water into
steam. This steam powers a turbine that produces electricity, and can then be used for heating or cooling
instead of being lost. This type is more suited for industrial facilities that can keep a stock of solid fuel

for the boiler.!™

In the rural Arctic, the idea of cogeneration of power and heat may find another form: the use of a heat
recovery system connected to a diesel generator. Diesel generators waste roughly 30% of the energy in
diesel fuel as excess heat, and so, especially given the high energy prices and reliance on diesel for power
in most rural Ataskan communities, this technology could significantly increase energy efficiency and
reduce diesel demand. Moreover, it is flexible, in that it could be coupled with a variety of heating needs,
including space and community water loop heating, desalination, thermal electric conversion, heat to
power conversion, and heat for refrigeration and air conditioning. A group of engineers at UAF recently
designed and tested such a system in the laboratory and found that it worked well—the systermn performed
reliably over one vear, did not affect the operation of the diesel generator itself, had no corrosion
problems, and had low levels of soot deposits. The team estimated that the heat recovery system would
pay for itself in cost savings within three to four years, though this would depend on particular
circumstances. They also proposed that such a heat recovery system may become more cost-effective as
ultra-low sulfur diesel (which is less corrosive than normatl diesel and better suited to heat recovery)
becomes standard by 2011. Though they cautioned that further testing is needed and each community
should evaluate the use of heat recovery indtvidually, such a system shows promise for increasing the

efficiency of diesel use, which could have a major impact on energy costs in the Arctic over time.''’

R&D- In order to maximize the efficiency of CHP mechanisms further technological development is
needed, although high-performing systems are currently in use. These needs vary depending on the type
of CHP system under consideration, but at present most consist of incremental improvements in
efficiency and not basic advances in science or technology. Further testing and actual demonstration

projects are necessary for diesel generator heat recovery systems.

Infrastructure Needs- A CHP system requires a fuel source and a building to which it will provide

energy. If a CHP system is to be installed in an existing facility, the optimal type of system will largely

14 1U.S. EPA CHP Partnership website
'3 UAF presentation at AESTC, “The Selection and Design of an Exhaust Heat Recovery Application for Diesel
Generators Used in Alaskan Villages™:

https://www.confmanager.com/communities/c680/files/hidden/Presentations/Rur-
06 Heat Recovery Diesel Generators.pdf.
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depend on the type of fuel available and the cost of integrating the system into the facility. In this case,
the pre-existing infrastructure will, for the most part, determine how a CHP system is implemented, and
little extra infrastructure will be required. If a CHP system is incorporated into the design of a new
building, this will reduce the cost of integrating CHP and also allow flexibility in choosing the types of
system and fuel used; in other words, the infrastructure of the building can be designed around or in
combination with a CHP system. CHP systems can provide great efficiency gains, but their full benefit
cannot be realized without the larger-scale implementation of the “smart grid” systems discussed above,
which will allow excess power from CHP to be sold back to the grid. Thus, especially in the longer term,

“smart grid” technology is one of the most important infrastructure needs for CHP systems.

Implementation Costs- Initial costs can be high, but even very high costs can be repaid if the CHP
system installed is particularly efficient within its specific context. The U.S. EPA CHP Partnership
estimates that CHP may be a good option for buildings that pay more than $0.07 per kilowatt-hour, given
a capital cost of $1,200 per kilowatt capacity installed.''® Initial installation costs may be significantly
higher in Arctic locations, but the corresponding higher price of energy may mean that CHP is a cost-
effective option for many Arctic buildings and communities. Feasibility for CHP always varies greatly
depending on circumnstances. In the case of biomass- or biogas-fueled CHP systems, various funding
opportunities and tax incentives may be accessible that can make a marginal project economical. The
Cold Climate Housing Research Center (CCHRC) in Fairbanks, Alaska is currently testing a biomass-

fired CHP system as a supplement to solar power in its Hybrid-Micro Energy Project.'”

Feedback- CHP systems do emit carbon, although the amount varies based on the fuel used in the
system. Natural gas emits less than oil, which emits less than coal. Biomass may emit even less than
natural gas. Still, they are a great improvement over conventional fossil fuel power plants because they

generate much more usable energy per unit of fuel.

Timescale- The technology exists today and is used in a wide variety of situations. Funding, along with

interest in the technology, remain the limiting factors to its further deployment.

Federal Programs- CHP technology is coordinated largely through the Environmental Protection
Agency’s (EPA) CHP Partnership, a veluntary program that brings together the CHP industry, state and

local governments, and possible CHP users, and is aimed at coordinating CHP development projects and

116 See the U.S. EPA CHP Partnership website: hitp://www.epa.govichp/.
"7 See the CCHRC website: http://www.cchre.org/research.html.
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promoting the environmental and energy-efficiency benefits of CHP technology.!"* The CCTP highlights
CHP as one of the forms of “distributed generation” that will help to modernize and strengthen the
nation’s electricity infrastructure, and aims to make a wide array of CHP technologies cost-effective and
to promote their widespread adoption by 2015."" A study by DOE’s Federal Energy Management
Program (FEMP) found that a significant number of federal facilities in the state of Alaska could achieve
energy cost savings if they installed CHP systems,'?’ indicating that a large number of non-federal
facilities might benefit from CHP as well. Beyond energy savings, biomass and biogas projects qualify
for a federal PTC that greatly enhances their feasibility in many cases.

Short- and Long-term Benefits- CHP promises significant short- and long-term benefits, primarily in
the form of greater energy efficiency, which brings both short-term cost savings and long-term reductions
in carbon emissions. In the longer term, CHP can lead the move toward distributed generation, and, when
integrated with “smart grid” technologies, eventually enhance the flexibility and resilience of the whole
energy infrastructure. Moreover, the large-scale use of biomass and biogas as fuel will reduce emissions
and dependence on fossil fuels while taking advantage of an energy source that would-usually go to waste

otherwise.

d) Building Design and Practices

A number of Arctic building experts, recently convened at the Sustainable Northern Shelter Forum in
Fairbanks by CCHRC,"! all agreed that a focus on the building “envelope” (the parts of the building that
interface with the outside) is the most cost-effective way of reducing the energy usage of houses and
commercial buildings, since a better envelope can not only reduce the amount of energy needed to
maintain temperature, but also maintain temperature so well that smaller and simpler heating equipment
can be used. The envelope includes the insulation in walls and floors and ceilings, the windows, and the
entryways, The experts also agreed that there is a great need to design buildings (and, by extension,
communities) holistically, rather than piece-by-piece, in order to achieve the greatest energy savings and
simultaneously create livable spaces. The CCHRC Forum showed that a sharing of “best building

practices” among Arctic nations is highly valuable and should be pursued further in the future.

18 S, EPA CHP Partnership website: http://www.epa.gov/chp/.

Y9 U8, Climate Change Technology Program Strategic Plan 2006, p. 76.

120 FEMP Report “CHP Potential at Federal Sites: http://www].eere.energy.gov/femp/pdfs/chp_execsumm_5-
16.pdf.

12l CCHRC website: http://www.cchre.org/forum.html.
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Holistic building design would include: siting and orienting a structure (preferably within the context of a
well-planned community) so as to maximize passive solar gain via south-facing windows, minimize wind
exposure, optimize landscaping and drainage, and maximize the potential for the use of small-scale
renewable energy sources like solar and wind. It would also include the use of the least energy-intensive
construction methods, the use of most environmentally-benign and least energy-intensive materials, and
an emphasis on applying simple solutions—for instance, increasing insulation values rather than investing
in a more complex heating system that will require more maintenance over the long term. In rural areas
where indigenous peoples predominate, it is vital to include the input of tribal groups in the design
process. CCHRC’s newest project, begun in January 2008, is the construction of two practical and
affordable rural Arctic homes that will demonstrate the best building design practices and materials
available, maximize energy and water efficiency, and also incorporate the traditional knowledge of
Alaska Natives for whom the houses will be built. This project will realize many of the goals and
strategies emphasized at the Northern Sustainable Shelter Forum, and provide an important example for

future rural Arctic construction.'”

Given the large number of inefficient buildings currently in use, it is certainly not feasible to demolish all
of themn and completely rebuild. Incremental improvements and retrofitting, therefore, must play a large
role in reducing energy use in Arctic structures. If they cannot include redesign of the whole building,
these efforts should focus on insulation and energy-efficient appliances rather than more complicated
technological solutions. Simple solutions are usually the cheapest and the easiest to maintain. CCHRC
enjoys a large of amount of support from the building industry in Alaska, indicating that builders in

Alaska, and throughout the Arctic, are concerned about energy use and willing to change old habits.

R&D- Building design and technology have made significant progress over the last few decades, and
“net-zero-energy’’ buildings are now achievable, though they are expensive and require careful planning
and implementation by knowledgeable architects and builders. Further research and development of
materials and techniques is needed in order to make net-zero-energy buildings economical and to promote

widespread adoption of the necessary building practices and materials.

Infrastructure Needs- There is considerable institutional inertia to be overcome in order to implement
more efficient and sustainable building standards. First, building codes must be strengthened, and
updated regularly, in order to keep pace with the development of better building techniques. Second,

planners and architects and builders must be educated, and must communicate, about the industry “best

12 gee the CCHRC website: http://fwww.cchre.org/research.html.
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practices” so that they can be put into use as quickly as possible. If any of the three groups fails to adopt
more energy-efficient goals and methods, the beneficial effect of the practices is weakened. Fortunately,
the U.S. Green Building Council’s LEED (Leadership in Energy and Environmental Design) standards
provide a widely accepted benchmark for specific best practices, and only implementation lags behind.
Widespread retrofitting will occur only after consumers are educated about the cost savings possible, but
once this happens there will be a greater need for technicians, auditors, builders, etc. Community colleges

and vocational-technical institutes in many cases provide the ideal place for such training.

Implementation Costs- Costs vary for retrofitting and energy-efficient building practices, but these
actions will not be taken uniess the extra initial investment is repaid within a specified period of time,
though this period can vary from a few months to several years. In Alaska, the Alaska Housing Finance
Corporation {AHFC) provides significant numbers of low-interest loans annually to homeowners who can
benefit from better insulation, appliances, etc., and also to people buying a home that exceeds the Alaska

*  As mentioned

Building Energy Efficiency Standard (BEES)}—an important service in the Arctic.”
above, good building practices can have benefits beyond energy savings, because they can contribute to
rendering a community more attractive as a whole and thereby increase quality of life and entice new

residents and visitors.

Timescale- Though practices and materials are constantly improving, the knowledge and technology exist
today to dramatically increase the efficiency and reduce the carbon footprint of new and old buildings.
However, the construction of net-zero-energy buildings will likely not become common for perhaps two
decades. Thus, it is vital that new buildings be held to a high energy efficiency standard and that

retrofitting continue to improve the efficiency of old buildings.

Federal Programs- Though the federal government does not offer any Arctic-specific programs, it does
support low-income weatherization programs and building research programs. In the CCTP, these
programs include research in: integrated and “intelligent” building systems, building envelope, advanced
energy-saving technology like “smart roofs” and on-site fuel cells, and better building design tools (e.g.
computer software) that enable a holistic approach to design. It also funds the Energy STAR program,
which awards a special label to electrical appliances that are especially efficient and seeks to encourage
industry to develop more efficient models. The CCTP’s stated goal for building efficiency is that net-zero

energy systems be marketable for residential buildings by 2020, and for commercial buildings by 2025.1%

13 §ee AHFC website: http://www.ahfc.state ak us/energv/energy.cfm.
124 US. Climate Change Technology Program Strategic Plan 2006, p. 64.
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The recent Energy Security and Independence Act of 2007 mandated that all federal buildings reduce
their energy use 30% by 2015, and that new or renovated federal buildings reduce fossil fuel use 55% by
2010 and eliminate fossil fuel use by 2030.'* These ambitious targets and the high energy use per capita
in Alaska provide an opportunity for the federal government to demonstrate its commitment by
constructing a facility in a cold climate that uses no fossil fuels and shows high overall energy efficiency.

Such a project would set a strong example for other federal and non-federal projects.

Short- and Long-term Benefits- In the short term, better buildings can provide the immediate benefit of
energy efficiency and therefore cost savings and also expanded job opportunities in the building sector.
But the implementation of better practices, more importantly, holds the promise of contributing to a

general long-term commitment to sustainability and a less carbon-intensive lifestyle in the Arctic.

125 EERE Network News (1/2/2008):
hitp://www.eere.energy.govinews/archive.cfm/pubDate=%7Bd%20%272008%2D01%2D02%27%7D.
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5) Methane Hydrates and Carbon Capture and Storage

The extraction of methane hydrates and the use of carbon capture and storage (CCS) technology have
both benefits and drawbacks. They allow humans to continue to use convenient fossil fuels while
reducing carbon emissions, but they also prolong dependence on fossil fuels and contribute further
emissions. However, since it currently appears that non-fossil energy sources will not be able to
completely replace fossil sources in the short term, these two strategies may provide more time for the

development of alternative energy sources and greater energy efficiency.

a) Methane Hydrates
Methane hydrates, found in large concentrations in the Arctic, are a fossil fuel, and their combustion

entails all the GHG emission problems of fossil fuels. However, they represent an opportunity for the

'U.S. to continue using fossil fuels to buy time for the development of greater renewable energy capacity.

Worldwide estimates of methane hydrate resources approach 400 million trillion cubic feet, with U.S.
resources concentrated in the Gulf of Mexico and Alaskan Arctic and numbering between 113,000 and
676,000 trillion cubic feet.'** Methane combustion produces significantly less carbon dioxide than

127
1,

combustions of other fossil fuels such as oil and coal, ' and for every cubic foot of methane hydrate

recovered, there can be up to 160 cubic feet of combustible methane recovered.'”®

Hydrates form under extremely low temperatures and pressures when gas molecules are surrounded by a
cage of frozen water molecules known as a clathrate. When hydrates are extracted and burned, they
resemble ice on fire. Hydrates also play a role in carbon capture and storage (CCS) technology, because
captured carbon can form hydrates upon its injection into the ocean or ground, where it may be
sequestered for a long period of time. Further discussion of this potential will occur in the section on

CCs.

R&D- Current research and development on methane hydrates, under the aegis of the Depariment of
Energy, focuses both on the Gulf of Mexico and Alaska’s North Slope. A concern with methane hydrate
research is the potential for blowouts, which can occur along shallow continental shelves such as that off
of Alaska. Thus, while Alaska has far more methane hydrates off its shores, there is also more potential

for them to erupt, cause shelf instability and waves, and emit methane. Research should focus on safely

% H R. 1753 and S. 330, Methane Hydrate Research and Development Act of 1999. Hearing before the
Subcommittee on Energy and Mineral Resources of the Committee on Resources House of Representatives, 25 May
1999,

127 NRL press release on methane hydrates: http://www.nrl.navy.mil/pao/pressR elease. php? Y=2003&R=15-03r.

128 Subcommittee hearing document.
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harnessing this energy source while maintaining the stability and integrity of the coastal biogeochemical
system; in this regard, the Messoyakha fields in Russia could prove to be a helpful precedent.'® There is
also interesting potential for hydrates’ use in remote communities such as Barrow; development of such
domestic use could demonstrate hydrate recovery along free gas’hydrate interfaces, a relatively new

technology.'*’

While transport options have yet to be explored because of the early stage of hydrate surveying and
recovery research, LNG transport may continue to be the best way of exporting this abundant methane
source. Oak Ridge National Laboratory (ORNL) is currently conducting research on hydrate formation
and dissociation using seafloor simulators that can help both to understand resource extraction and to

enhance storage and transport.'!

Infrastructure Needs- Infrastructure for the development of methane hydrates is already largely in place,
due to il drilling technology in the Arctic. If hydrate instability contributes to coastal erosion, however,
physical infrastructure along the coast and for the hydrates” extraction must be strengthened. Moreover,
stability research is worthwhile even if its ultimate goal is not hydrate extraction, since hydrate instability

(with increased warming) can affect current oil and gas drilling infrastructure.

Implementation Costs- The implementation costs for the research and development and infrastructure
necessary to extract methane hydrates are mostly associated with at-sea operations, because the resources
are often located beneath the sea floor. DOE funding for natural gas hydrates R&D is $20 million for
FY2007, growing by $10 million each year through FY2010; approximately 60% of this funding goes to
public-private partnerships.'*

Feedbacks- Feedback concerns for methane hydrates hinge not only on their status as fossil fuels—
therefore as direct contributors, upon their combustion, to the GHG inventory and greenhouse feedback
cycle of the atmosphere—but on the danger of blowouts. Research arcund the continental shelf of

Norway has pointed to an ancient continental shelf slide, Storegga, caused by hydrate blowouts, which

' Timothy S. Collett and Gabriel D. Ginsberg, “Gas Hydrates in the Messoyakha Gas Field of the West Siberia
Basin— A Reexamination of the Geologic Evidence”, 1998: http://www.isope.org/publications/iournals/ijope-8-
1/abst-8-1-p022-1C-184-Collett.pdf.

30 NETL “Fire in the Ice” methane hydrate newsletter, Spring/Summer 2007.

http://www.netl.doe. gov/technologies/oil-gas/publications/Hydrates/Newsletter/HMNewsSpringSummer07.pdf
! Nucleation and dissociation of methane hydrates: http://sps.esd.ornl.gov/nucleationdissociation.htmt , also the
ORNL’s methane hydrate website at: www.oml.gov/info/ornlreview/v33_2_00/methane.htm

32 NETL ppt on challenges of commercializing methane hydrates:
http://www.hartenergyconference.com/hydratemethane06/RBoswell pdf
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created a tsunami that slammed into the present-day British Isles and a period of increased Warming.133
Current seismic data along Alaska’s northern coast could point to methane rumblings,'** though the
“clathrate gun” hypothesis so popular among doomsday proponents is highty unlikely."** (The clathrate
gun theory states that recurring climate warming periods are due to sudden and massive hydrate

136

blowouts. ") All blowout possibilities aside, methane hydrate extraction and combustion feedback

cycles, as well as their negative consequences, are similar to those associated with any other fossil fuel.

Timescale- The Interagency Readmap for Methane Hydrate Research and Development, released in July
2006 by DOE, aims to confirm the resource potential by 2010, with production potential by 2015 and
large-scale Federal funding terminating in 2020, though the authors acknowledge that production could

happen sooner because of demand, '’

Short-term and Long-term Benefits- Methane hydrates can provide a cleaner-burning fossil fuel source
while other mitigation technologies are developed, and should only be used to this end to reduce future
warming. Because there are already government programs in place, with budget projections, and because
the oil industry has already developed most of the necessary physical infrastructure, methane
development is a feasible fuel source in the short-term. While there are large amounts of methane
hydrates under the seafloor, they are still a fossil fuel and can contribute to severe global warming. If
hydrates are used in the long-term, it is imperative that they be coupled with other mitigation technologies

to reduce their detrimental effects on the climate.

b) Carbon Capture and Storage

Carbon capture and storage (CCS) technology is a short-term solution for carbon levels which can support
existing infrastructure, and be a helpful addition to any mitigation portfolio. It is meant to accompany
fossil-fuel energy production, and requires proximity to fuel production wells to be an effective strategy,
so it could be appropriate for parts of the Arctic. CCS is the capture of emissions from conventional

power plants or extraction sites, and their injection into the ocean or the ground for long-term storage.

23T Bugge, R.H. Belderson, N.H. Kenyon, “The Storegga Slide”, Phil. Trans. R. Soc. Lond.

134 phil McGillivary, personal correspondence, 26 July 2007.

135 “Shooting Methane Blanks” (Science, 10 February 2003): www.sciencemag.org/cgi/reprint/311/5762/737e.pdf.
1% Gerald R. Dickens, “A Methane Trigger for Rapid Warming?” (14 February 2003):
www.sciencemag.org/cgi/reprint/299/5609/1017.pdf.

157 «An Interagency Roadmap for Methane Hydrate Research and Development,” from DOE Office of Fossil
Energy, July 2006.
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This ground storage can occur in exhausted oil wells, unmineable coal seams, or saline aquifers.”® The
carbon dioxide is collected for injection from production wells or power plants using technologies such as
amine scrubbing. Unlike other mitigation schemes, it also offers an accurate measure of how much

carbon dioxide is removed from the atmosphere, and what the cost of that removal is.

Globally, there are three main saline aquifer CCS development projects underway: in the Plains states in
the U.S., in Germany, and in Norway’s Sleipner oil field in the North Sea. The first successful saline
aquifer injection field test, and an excellent example of CCS in the Arctic, Sleipner has been operational

139

since 1996 and has sequestered over 7 million metric tons of carbon dioxide successfully.”” Weybum in

the U.S. has been operating since 1999, and the CO2SINK project in Germany is just reaching operation.

R&D- Sleipner’s development appears to have been paralleled by the development of relatively sound
seismic sensing technologies, though leakage of sequestered carbon cannot be easily quantified.'** Better

monitoring systems are therefore a research need with CCS technology.

Regarding the CCS technology itself, however, more research is needed on the nature of clathrates: when
carbon-based gases are injected deep underground or into the ocean, they form clathrates (like naturally-
occurring methane hydrates), and the feedback cycles for clathrates are still poorly understood. This

rescarch might tie in with a methane hydrate R&D program.

Direct injection of carbon into the oceans can cause numerous environmental problems. It causes ocean
acidification, in which dissociating carbon dioxide molecules increase the acidity of the water. This
acidity affects the ecosystem at all levels, from weakening the carbonate exoskeletons of microorganisms
to poisoning fish. Therefore, while research on the carbon “carrying capacity” of the ocean might seem
worthwhile, because of the increasing amount of carbon in the atmosphere, the carrying capacity will

likely be suppressed in the future. Saline aquifer storage appears to be a much better research investment.

Infrastructure Needs- Some of the infrastructure required for CCS already exists because of enhanced
oil recovery systems—many fields have for years been the sites of CO, reinjection aimed at retrieving

greater amounts of crude oil. Capturing technology is also needed, and transport will likely be the largest

138 See the U.S. CCTP’s Strategic Plan, Chapter 6, for a detailed description of coalbed and oil well sequestration:
http:/fwww.climatetechnology.gov/siratplan/final/CCTP-StratPlan-Ch06-Sep-2006.pdf.
139 «C02 Storage: Opportunities for the E&P Industry™

http://www.pttc.org/technology summaries/statevi Inol htm.
" TEA GHG R&D Program: www.coZcaptureandstorage.info.
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infrastructure need for CCS, since the cost of the technology rises steeply as the distance between capture

and storage sites increases.

Implementation costs- Carbon economics motivate project development: the chief motivation for
beginning Sleipner’s CO; injection was to avoid paying a carbon emissions tax,*' and an increase in oil

prices could stimulate additional enhanced oil recovery programs.'®

Ultimately, government regulation
of carbon or an energy industry consensus on who will bear the cost of CCS will determine its future;

currently, the start-up costs associated with the technology are too high to encourage its development.'#

Geopolitical and Cultural Considerations- The London convention still protects the ocean from many
of these technologies, most notably direct ocean injection, though its status with regards to the ocean floor
may be changing.'* Natural formations do not always respect political boundaries (for example, the
Weyburn project in the Plains states actually transports carbon dioxide over the U.S.-Canadian border for
storage), and both oceans and saline aquifers can cause international conflict when used for CCS. With
current debate about the Arctic Ocean floor at the forefront of the political arena, injection could trigger
some difficult disputes. The same goes for methane hydrate extraction. CCS technology will also likely
meet with considerable opposition from environmental interests because it is largely untested in the long-

term and works in conjunction with fossil fuel power sources.

Feedback- Of concern with CCS is the possibility that tons of trapped carbon dioxide will eventually
escape. While large-scale CCS technology is in development, and scientists are fairly sure that carbon
storage is permanent, only time will tell. Currently, it appears that while carbon and concrete react with
brine in storage reservoirs, the means of storing the emissions underground are fairly stable. Studies of
their long-term stability are essential, though, if this technology is to be developed further.'* If CCS
maintains its perceived degree of permanence, and research shows that this perception is correct, it should
cause few feedback problems. Direct ocean injection causes feedback issues (by suppressing the carbon

carrying capacity of the oceans), and hence is not an effective technology in the long term, though it

141 «C (2 Storage: Opportunities” document, and Beverly Saylor, personal communication, 17 July 2007.

"2 IEA GHG R&D Program website

1 “Incentives for CO2 Capture, Transport, and Storage’:
http://www.co2captureproject.org/news/documents/2007Updates/CCP2%20Principles%20CC8%20Incentives.pdf.
" IEA GHG R&D Program:

http://www.co2captureandstorage.info/docs/MET1%20012007/Presentations WS on CB/03 CC3%20status%20&

amp:%20confidence%20building 20T okv0%20jan%202007.pdf.
5 Defigueiredo, Mark. “The Liability of CO2 Storage” (2007):

http://esd.mit.edu/people/dissertations/defigueiredo_mark.pdf.
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appears unlikely to generate a feedback that will cause the carbon stored in the deep oceanto wellup ona

near-future timescale.

Short- and Long-term Benefits- The short-term benefits of CCS technology are that it curbs emissions
and can buy time for the development of long-term renewable energy options, It also prevents
abandonment of current oil and gas industry infrastructure, while still enabling a shift to other forms of
energy production. The long-term benefit of CCS is the flexibility of timescale it affords for the

development of renewables.

U.S. Arctic Research Commission February 2008
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6) Theoretical Geoengineering

While most gecengineering schemes are informal proposals that remain untested and unrefined, the
creativity and scale of polar-specific geoengineering schemes makes them worthy of mention, if not
further investigation. There are several types of proposed geoengineering. Some, such as iron
fertilization and particulate expulsion, work directly with carbon. Others, like solar shielding, do not
directly affect carbon levels. All of the schemes, since they are still purely speculative, would require
enormous investments of capital and infrastructure, though they all promise immediate solutions to
planetary warming through alteration of feedback cycles. If a state of environmental emergency occurs
and geoengineering is the only way of preventing catastrophe, these immediate solutions may be more
appropriate for the Arctic than for anywhere else because of the way that climate change is affecting the
region drastically and swifily (and because of the impact that Arctic systems, like sea-ice, have on the rest
of the world’s ecology). As Stanford scientist Ken Caldeira points out, however, many geoengineering
schemes do nothing to lessen the amount of carbon in the atmosphere, but instead provide a cooling effect
to buy time for other technological developments.'* Even geoengineering champion and Nobel prize-
winning chemist Paul Crutzen warns that geoengineering is a last-ditch attempt to save the Earth from
catastrophic warming.'*’ Geoengineering requires an understanding of total Earth systems that the
scientific community will perhaps never achieve; any research towards geoengineering must be research
toward understanding the effects of altering the climate drastically, rather than research toward

understanding how to do so.

a) Solar Shielding
Solar shielding is a proposition for altering the albede of the Earth by suspending sunshades in outer

space or scattering sulfuric particles in the upper atmosphere.

R&D, Infrastructure Needs, Implementation Cost- Solar shielding takes the form of sunshades or
stratospheric particulate infusion. Both projects are highly theoretical, so R&D needs cover every aspect
of the project. In addition, while NASA likely has the rocket technology necessary to suspend millions of

tiny sunshades at the inner LL.aGrange point, the sunshades themselves need to be built, in the range of a

146 See Caldeira lab homepage for publications:
http://globalecology.stanford. edw/ DGE/CWDGE/hgme/main%20page/People/Caldeira/Caldeira_Research.php# 1
147« Albedo Enhancement By Stratospheric Sulfur Injections: a contribution to resolve a policy dilemma?”” (Crutzen,
2006): www.springerlink.com/content/t1 va75m458373h63/fulltext.pdf
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few trillion dollars.”™ Any particulate injection scheme, as well, would require infrastructure and

research, and also be very expensive.

Geopolitical Considerations- The geopolitical considerations of solar shielding are enormous. Any solar
shielding scheme would have to be an international undertaking, unless particulates were injected into the
upper atmosphere on a very local level—something difficult to control. Doubtless, injecting particulates
into the upper atmosphere could be misconceived as an act of aggression. While climate change is a
global issue with global contributions, an international mitigation scheme to the extent of proposed solar
shielding schemes would involve astonishingly complex negotiations. This is largely because the gains

and losses resulting from this action would be unevenly distributed across the globe.

Feedback- Geoengineering directly impacts feedback cycles. Solar shielding would regulate incident
light, affecting temperature and photosynthesis in the Arctic, among other systems. While suspended
particulates would alter the albedo of the earth, their fallout might as well, in unpredictable and possibly
detrimental ways. Lowell Wood'® argues, however, that if the injection occurred at a high enough

altitude this would not be the case, though there is no proof as to what outcome is likely.

Timescale, Short- and Long-term Benefits- The timescale for the development of solar shielding

1% though their effects would be immediate. It is also unclear

projects is on the order of a quarter-century
whether the effects of geoengineering are necessarily beneficial. There is no long-term aspect to
geoengineering, save for the development of other mitigation technologies which might occur during an

engineered period of cooling.

b) Expulsion of Particulates

Geoengineering schemes are usually the result of one man’s musings; Al Wong, a UCLA physicist, is
responsible for the idea to export carbon into outer space via the Van Allen belts. Because of the shape of
the Earth’s magnetosphere, the Arctic is the ideal launching spot for carbon. Current questions in the
research and development of this idea hinge on energy efficiency and the feasibility of a heavy ion like
CO;, being catapulted into space—it may take more energy to export the carbon than would be mitigated.
This technology has not been subject to pilot-project testing, and experimentation could prove overly

expensive or harmful.

148 «golar Shicld may save the planet™: hitp:/news.com.com/2300-11397_3-6132879-1.html.

19 www.rollingstone.com/news/storv/12343892/can_dr_evil _save the world/1
1% «Solar Shield may save the planet”

U.S. Arctic Research Commission February 2008
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¢) Iron Fertilization

Iron fertilization refers to the dumping of iron sulfate into the ocean to increase plankton growth. Itis
designed to enhance algal blooms in nutrient-deficient waters. In theory, phytoplankton enhance the
carbon sink of the world’s oceans by taking up carbon dioxide during photosynthesis.

While the direct link between iron and plankton blooms has been well-established, there has been little
large-scale experimentation, and that which has occurred peints to iron fertilization being ineffective in
the long term. The Southern Ocean Iron Fertilization Experiment (SOFeX) served as a good large-scale
demonstration of the technology in the relatively barren Southern Ocean. However, a recent wealth of
research shows that because of increasing atmospheric carbon levels, the carbon uptake of the ocean is
affected regardless of the phytoplankton’s contribution.”’’ The potential of this technology in the Arctic
is very little, despite the importance of sea-ice algae to the Northern ecosystem, says Dr. Josefino Comiso
of NASA’s Goddard Space Flight Center.’™ In addition, there is considerable international controversy
over fertilization technology, given the London convention’s prohibition on ocean dumping and the
EPA’s ongoing investigation of the California-based company Planktos” marketing of carbon credits in
exchange for iron dumping. Because of iron fertilization’s limited long-term effectiveness and potential
harm to the environment, the low sequestration potential of the Arctic Ocean, and issues of legality, iron

fertilization is an unattractive option for Arctic carbon mitigation research.

" U.S. Arctic Research Commission

31 hitp://daac.osfe.nasa.gov/oceancolor/scifocus/oceanColorfiron_limits.shtml
132 NIC and USARC Ice-Diminished Arctic conference poster abstract, and personal correspondence (7/16/2007).
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Conclusion

This report began with the assertion that humans must take active steps to mitigate the effects of climate
change. The length of the preceding sections is a testament to the fact that there is a lot happening in the
Arctic right now—scientifically, technologically, socially and environmentally—and that the Arctic can
indeed play a very important role in developing and implementing a coordinated and effective national

pelicy for climate change mitigation.

The U.S. mitigation portfolio, it is now well-established, must tackle a multitude of challenges
simultaneously. In order to achieve maximum impact, it must recognize the interconnections between
issues and address them holistically. These interconnections can be glimpsed throughout this report:
growing scientific knowledge of manmade climate change leads to research on natural carbon cycles,
rising renewable energy production necessitates improvements in the existing fossil fuel-based grid
infrastructure, increased need for energy efficiency prompts the development of better building and land

use practices, and so on.

There is no longer any doubt that climate change, especially in the Arctic, will pose serious threats to the
environment, human infrastructure, indigenous cultures, and to the carbon-intensive {ypical U.S. lifestyle.
Responding productively and commensurately to the danger will require an unwavering commitment to
broad policy initiatives, targeted technological and scientific advances, and personal- and commumity-
level education and action, all while remaining focused on the greater purpose—leaving the best world

possible for future generations.

Despite its reputation as distant and desolate, the Arctic is a region teeming with diverse ecosystems,
complex natural cycles, significant resources, and vibrant human communities. This report has attempted
to show that it is a region still poorly understood, but which simultaneously has a great impact on climate
change throughout the rest of the world—on factors like sea levels, ocean currents, and the amount of
carbon sequestered in plants and soils, to name a few. It is therefore vital that the future research projects

listed below be given the proper priority.

Not merely a “canary in a coal mine,” the Arctic promises to be a key site for investigating and testing a
variety of carbon mitigation strategies, all of which may make a significant contribution to the “mitigation
portfolio,” and many of which could be adopted in other regions. As mentioned before, because of the
unique conditions present in the Arctic, many of the strategies discussed here—geothermal power, wind-

diesel hybrid systems, improvements in building design and practices, methane hydrate extraction, forest
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and peatland management, CCS systems, etc.—may become or already have become feasible in the
Arctic earljer than elsewhere. For all these reasons, Arctic research deserves to be a central part of any
national climate change mitigation strategy. And as the threat posed by climate change continues to

grow, so will the importance of Arctic research.
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Recommendations for Future Arctic Research Projects

What follows is a summary of recommended Arctic research projects that together have the potential to
take advantage of the unique conditions in the Arctic while furthering the goals of climate change
mitigation. For each of the six major areas discussed in the report, and for each subsection within those
areas, a list of projects is given. Of course, all of these projects should be developed in the context of

international partnerships and collaboration.

1) Monitoring

One of the first and most important steps in assembling a wise portfolio of Arctic carbon mitigation
schemes is to develop a better understanding of the Arctic carbon cycle, of Earth systems, and of the
likely consequences of future climatic changes. That broad goal will be supported by a number of

specific studies.

i)  Continued support of the AON and the integration of monitoring systems (as Australia is doing
with its “Forest Network™ project)

ii)  Greater integration of high-resolution remote sensing systems and more widespread in-situ
monitoring systems

iii)  Research on nutrient (especially carbon and nitrogen) cycling in taiga and tundra ecosystems, as
well as a more complete study of feedback systems

iv)  Research on what receding ice means for algae and the Arctic food web, as well as for carbon
storage

2) Fostering Carbon Sinks

Besides monitoring of environmental change in the Arctic, there is a great need for better understanding

of carbon sinks and how humans can manage them and even enhance their absorption of carbon.

i)  Study of Northemn soils, forests and oceans to determine whether they are net sources or sinks of
carbon, and how to shift the balance favorably

iiy  Investigation of the implications of an advancing treeline and/or agricultural zone

iii)  Use of geoengineering models to better understand Arctic feedback cycles

iv)  Improvement of burn tactics and growth management systems for Northern forests

U.S. Arctic Research Commission February 2008
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3) Modification of Point-Source Energy Production Methods

In order to become a less carbon-intensive society, it is vital that non-fossil energy production methods be

developed and widely implemented. Many opportunities exist in the Arctic.

a) Geothermal Power

i)  Further tests of advanced sensing systems for locating geothermal resources, and of improved
exploratory drilling techniques

ii)  Investigation of potential for local (off-grid) geothermal energy systems in the Arctic, similar to
the one at Chena Hot Springs Resort

iif)  Investigation of larger-scale, long-term EGS systems in the Arctic, perhaps coupled with carbon
storage technology

b) Hydroelectric Power

i) Further studies of the feasibility of integrating micro-hydro projects with diesel generation in
rural communities

ii))  Development of methods for overcoming cold climate issues affecting Arctic micro-hydro
projects

¢) Wind Power

i}  Development of energy storage mechanisms and turbine designs appropriate for Northern
climates

ii)  Refinement of reliable wind-diesel hybrid systems

iii) ~ Development of local infrastructure for the manufacturing, distribution, installation, operation
and maintenance of wind turbines in the Arctic

iv)  Drafting and implementation of regional wind energy plans where they are beneficial

d) Solar Power

i)  Investigation of solar power as part of a hybrid renewable energy system, such as the Hybrid
Micro Energy Project at CCHRC in Fairbanks

ii)  Development of solar water heaters and other energy-saving applications

U.S. Arctic Research Commission ~~ ~— February 2008
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e) Wave, Tidal and Osmotic Power
i)  Establishment of research and development center for Arctic ocean energy projects
ii)  Investigation of how to make wave energy development feasible in Alaska
iliy  Aggressive pursuit of tidal energy development in Cook Inlet

iv)  Preliminary study of possible osmotic power resources in Alaska

f} Biomass Power

i)  Large-scale study of the feasibility in Alaska of biomass-fueled systems for electricity and
heating (perhaps district heating)

ii)  Testing of hybrid power generation, combining biomass and other renewable sources
iiiy  Demonstration of a large-scale biodiesel manufacturing facility in Alaska

iv)  Investigation of further methods for extracting energy from municipal waste, especially those that
could be cost-effective in smaller Arctic communities

g) Hydrogen and Fuel Cell Technology

i)  Study of the feasibility of intermittent renewable power sources connected to hydrogen storage
systems, with a demonstration project

ii)  Investigation of the export of energy generated by renewable sources, using hydrogen

h) Nuclear Power
iy  Careful observation of the Galena nuclear project’s safety and cost-effectiveness

ii)  Investigation of other suitable Arctic locations for small-scale nuclear power (if the Galena
project is successful)

4) Energy Conservation and Efficiency Measures

Energy conservation and efficiency will be more important than ever as the Arctic and the world adapts to

the challenges of climate change. Because of particularly high energy costs and awareness of the
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i)

ii)

i)

i)

i)

ii)

iii)

dependence on energy for survival in a harsh climate, the Arctic could well adopt many of these measures

before other locations.

a) Personal Conservation and Efficiency, and Community Planning

Large-scale education campaigns about energy and the environment, the need for conservation
and efficiency, and how to conserve

Establishment of central information source where Arctic citizens can learn how to conserve
Development and implementation of community energy plans in all Arctic communities

Study of how to incentivize sustainable local policies (e.g. land use planning that discourages
“sprawl” and highly energy-efficient building codes)

Study of the “best practices” from other Arctic nations

b) “Smart Grid”Technology

Investigation of the large-scale implementation of “smart grid” systems in the Arctic, particularly
those that give consumers information about their energy use (e.g. prepay meter systems)

Comprehensive study of the how to ensure that Arctic grids can successfully integrate new
renewable energy projects and local CHP systems, including the need for energy storage
mechanisms

¢) Combined Heat and Power Systems

Large-scale study of the feasibility of biomass CHP for power generation, heating, and district
heating in Alaska, perhaps combined with other renewable energy sources

Demonstration of large- and small-scale CHP system applications in Arctic conditions, especially
diesel engine heat recovery systems

d) Building Design and Practices

Central information source and standardized training program on sustainable building practices
for Arctic planners, architects and builders

Further demonstrations of energy-efficient, sustainable Arctic building designs, e.g. a federal
facility that uses no fossil fuels and achieves net-zero energy use

Research and development of better materials and construction equipment for Arctic structures—
insulation, windows, etc.

1407
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iv)  Investigation of effective methods for incorporating the input of indigenous peoples

v)  Study of the “best practices” of, and cooperative demonstration projects with, other Arctic nations

5) Methane Hydrates and Carbon Capture and Storage Systems

Methane hydrates and carbon capture and storage systems take advantage of the existing oil and gas
industry infrastructure, while reducing carbon emissions and allowing time to further develop less carbon-

intensive forms of energy production, especially renewable sources.

a) Methane Hydrates

i)  Further research on the stability of methane hydrates and their feasibility as a Northern energy
source and as an export

ii)  Study of the need for infrastructure strengthening in the Arctic because of methane hydrate
instability and extraction

b) CCS Systems

i)  Study of coupling CCS with existing Arctic production wells (because of the advantage of short
distances for CO, transport)

if)  Research comparing the economics of CCS in the Arctic under either a carbon tax or a cap-and-
trade scheme

iiiy  Demonstration of the long-term stability of underground carbon storage

6) Theoretical Geoengineering

Since geoengineering schemes are inherently uncertain and risky, and because they are only to be
deployed in dire circumstances, large-scale testing appears to be unrealistic at this point. However, they

do merit some further consideration.

i) Further study of the feasibility of solar shielding and expulsion of particulates

U.S. Arctic Research Commission February 2008
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C.H. "Bud” Albright, Jr., Under Secretary
U.S. Department of Energy

1000 Independence Ave., SW
Washington, DC 20585

Dear Bud,

Thank you and Doug for taking the time to meet with me while you
were in Alaska. Barely 30 minutes after Senator Murkowski had told
me you were in her office, we got together. That's fast work!

| write concerning the future of DOE's Arctic Energy Office. The U.S.
Arctic Research Commission is a strong supporter of the program,
which dates to 2001, as part of DOE's National Energy Technology
Laboratory. Much of the Arctic Energy Office’s work is paying off in
facilitating greater fossil energy production in the U.S. Arctic. On
behalf of the Commission, we urge the DOE {o allow the Office to be
able to support research activities in the areas of non-fossil
fuels/aiternative energy, in addition to its current focus on fossil fuels.

The Commission is seeking this change for several reasons. First, we
believe DOE should be working all forms of energy development in the
Arctic as part of an integrated program. Arctic residents must choose
between all types of fuels and power sources to meet their needs.
With hundreds of communities “off grid” in the U.S. Arctic, and - we
are told — close to 2000 communities “off grid” in cther parts of the
Arctic, enabling appropriate choices for power and energy use will help
these communities survive. Energy costs are much higher in this part
of the world, and applied research on new techniques can have a
faster, sustainable payoff for all Americans when Arctic communities
are used as a laboratory.

Second, we believe research on all Arctic options can play an
important and beneficial role to both energy security and reducing the
world’s carbon footprint. A new USGS review of Arctic oil and gas
potential is soon to highlight this part of the world. Our hydro, wind,
coal, geothermal, estuary/csmosis and wave energy potential is
significant. Mother Nature has some of her biggest carbon sinks in

Washington DC office: 4350 N. Fairfax Drive, #510, Arlington, VA 22203 703.525.0111-tel 703.525.0114-fax www.arctic.gov info@arctic.gov
Anchorage office: 420 L Street, #315, Anchorage, AK 99501 907.271.4577-tel 907.271.4578-fax
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July 23, 2008
C.H. "Bud” Albright, Jr., Under Secretary

the Arctic. New mitigation technigues may also take advantage of the Arctic’s unique features, including cold
ocean water, deep permafrost, gas reservoirs, or — as | mentioned when we met — the high-latitude magnetic
features of the Earth.

There are several ways this objective might be reached. Ideally, as you and i discussed, the Office would report
directly to the Office of the Secretary. (That approach, which we prefer, was contained in the draft colloguy | left
behind with you, in language prepared for Congressional floor debate earlier this year.) Without an organization
change, an order on your part could simply remove the fetters from the program. At the same time, you could
direct the office to tie DOE’s Arctic Research goals into the President’s Climate Change Technology Program as
well as the basic science being conducted by DOE in the Arctic as part of the Climate Change Science Program.
The office might serve as a clearinghouse for funding research conducted by other laboratories of DOE, even as it
keeps its funding base in fossil fuels.

Either of the |atter two options could be announced by DOE alone, or perhaps brought about by agreement with
the Commission and the Interagency Arctic Research Policy Committee. The Interagency Arctic Research Policy
Committee is committed now to producing an Arctic research plan on infrastructure issues (including energy)
throughout the government, per the Commission’s recommendation, and the Arctic Energy Office would be an
appropriate participant in that plan. Undersecretary Ray Orbach participated in the IARPC May 12 meeting at the
National Science Foundation where the U.S. Army Corps of Engineers, Cold Regions Research Laboratory,
announced it would take the lead in compiling that plan.

I am in Washington, DC on August 6 and could meet with you and others then if more discussion is needed to
bring this change about. The Commission came to this recommendation from discussions we've had in many

public meetings with Arctic scientists and residents alike. It is time to [ift the limitations on this research program
today.

With best regards,

Sincerely,

Mead Treadwell, Chair

Cc: via email, Doug Schwartz
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The Under Secretary of Energy
Washington, DC 20585

. October 31, 2008

Mr. Mead Treadwell

Chair -

U.S. Arctic Research Commission
420 L Street, #315

Anchorage, AK 99501

Dear Mr. Treadwell:

Thank you for your July 23, 2008, letter régarding the Department of Energy
(DOE) Arctic Energy Office (AEO). We appreciate the interest you, the United
States Arctic Research Commission, and the State of Alaska have taken in this
office. ' :

I'agree with your assessment that the AEO has made significant contributions in
the area of fossil energy investigations and development, We fully intend to
continue these efforts. At the same time, we share your concerns about the
extreme costs for energy, particularly as it relates to remote Alaskan villages
inhabited by native peoples. I have made a decision to immediately establish at -
least one more full-time position in Alaska to carry out an expanded mission for
alternative energy. As we seek to fill this position, the Department will identify
an expert from our National Renewable Energy Laboratory who will temporarily
relocate to Alaska and make an initial assessment of the challenges and
opportunities for deployment of energy efficiency and renewable energy
technologies.

Thank you for your letter and your continued support for the AEO.

Sincerely,

C. H. Albright, Jr.

cc: The Honorable Lisa Murkowski
United States Senate
Washington, DC 20510-0203
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Washington, D.C, 20586
October 23, 2008

The Honorable Lisa Murkowski
United States Senate
Washington, DC 20510-0203

Dear Senator Murkowski:

Thank you for your August 7, 2008, letter regarding the Department of Energy
(DOE) Arctic Energy Office. We appreciate tha interest you, the United States
Arctic Research Commission, aud the State of Alagka have taken in this office.

I egree with your assessment that the Arctic Energy Office has made significant
contributions in the area of fossi! energy investigations and development. We
fully intend to continue these efforts. At the seme time, we skare yous concerns
about the extreme coste for energy, particularly as it relates to remote Alagkan

. villages inhabited by native peoples. In response to your letter, the Department is
currently identifying an expert from our National Renewnsble Bnargy Laboratory
who will temporarily relocate to Alagka and make an initial assessment of ths
challenges and opportunities for deploymant of energy efficiency and renewabls

- energy technologies, In the ionger term, we plan to esteblish at least one more - -
full-time position in Alaska to carry out an expanded mission for alternative
cnergy. :
Thenk you for your support in solving ensrgy issues for 1l Americans and for
highlighting the opportunities for broadening the mission of the Arctic Energy
Office. [ look forward to working with you on this issue, and I will keep yon
apprised of DOB's efforts to maximize altemative energy developmenit in Arctic
climates. -

If ynﬁ require additional information, please contact me or Ma. Lisa B. Epifuni,
Assistant Secretary for Congressional apd Intergovernmental Affairs, at
(202) 586-5450.

Sincerely,

S

" Sanmel W, Bodman

@WMWNHWM
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3-19-09
Overview:
Ketchikan
Shipyard

<target><bill></bill><subject>3-19-09 Overview Ketchikan
Shipyard</subject><comm>SWIR26</comm></target>
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. Portion of

} dome branding

| IS

! Media/ Event
integration
opportunities

Olympic event
hospitality

Cost -

Public Sector | o
Partnership |

O

O

Ie

l

UsS $250,000

< Dome branding time

</ Integration into

i
i

3

regional tourism and
sustainability stories

- < Inclusion on static signage

'/ Alaska Day at the Pavilion

/ Invitations to all business events




§ Ian Burkheimer

Pacific NorthWest

== Economic Region/
1 Five Two Ten

1206.443.7723

| ianb@pnwer.org
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| at the
2010 Winter Olympics

The World’s Gateway to the Pacific Northwest
at the 2010 Vancouver Olympic Games

Proposal Prepared for

The State of Alaska
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The Olympics has the power to change the world. It has the power to unite people
in a way that little else does.

-Nelson Mandela

The Olympics remain the most compelling search for excellence that exists in
sport, and maybe in life itself.

-Dawn Fraser, Australian Swimmer and 3 time Olympic Medalist

© Copyright Five Two Ten Organizing Committee 2009. This publication is copyright and remains the intellectual property of Five Two Ten. No part of it may be reproduced by any means
without the prior written permission of Five Two Ten.

NOTE: Five Two Ten is the entity executing the 2010 Regional Pavilion project on behalf of partners including the Pacific NorthWest Economic Region. Five Two Ten and the Pacific NorthWest
Economic Region currently are not agents nor official partners of the Vancouver Organizing Committee of the 2010 Olympics and Paralympics, and does not offer access to official marks and
logos.




CGRT

UM

Key Facts:
Pavilion: Olympics:
Operations: Viewers:

February 1%*-March 315, 2010
(Some preliminary operations
in January 2010)

Location:

Immediately adjacent to
Opening/Closing and Hockey
Venues. Easily accessed by
SkyTrain and Amtrak
passengers

Daily traffic:
From 4,000 to 7,000

Footprint:
5,000 to 10,000 sq. ft.

3,000,000,000+

Pre-sale ticket orders:
$345,000,000

Number of Tickets:
1,100,000+

Top US Markets:
Washington and California

Athletes:
Over 5,000 from 80
different countries

Number of Visitors:
250,000+

V/

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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Taking your message to the world

* Projected 100,000-150,000 walk-through visitors.

* On the main access route for nearly two million people
to the two primary venues for the Winter Olympics.

» The Regional Pavilion is the tourism and marketing
destination for innovative organizations with a focus on
sustainable technologies, innovation and best renewable
practices.

*Includes a space to attract some of the 18,000 media
members attending the Games to learn the stories and
history of the State of Alaska.

*Highly visible, projection based structures in a dynamic,
highly accessible location.

© Five Two Ten on behalf of the Pacific Northwest Economic Region




uol8ay J1WOLOd] ISIMYLION J1J10Bd 33 JO J|BYIQ UO US| OM] 3Al B

vy

= .._U_

=t u e

*. gE
5 P

: L
S pervat

G AR

<

4]

— ot

i s | e R

llllll

T AR T TR T R Lt e ke i

J3ANOJUEBA Ul UOIIRIOT 1S

)
T

e

= 80 O

1457




1458

Highly Visible

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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* Hospitality and Entertainment space

Pavilion Attributes (1) I

This highly visible structure will display artwork and video from participating partners, with a very
limited amount of external logo display. Partners will be able to host hospitality events inside the
sphere; and educational, cultural and entertainment events will be presented on an integrated stage .

Public Exhibition Pavilion

The Public Education Pavilion will be housed in adjoining three-story high dome structure. With a
combination of exhibits and activities taking place within, messages relevant to partners such as green
living and sustainability can be broadcast both on the interior and to a large extent on the exterior
surface of the dome, reaching attending spectators and a global television audience.

Retail Space

Retail capacity is critical to monetizing the opportunity presented with 4,000 to 7,000 spectators
expected to visit the Regional Pavilion each day of the Olympics and in smaller numbers durih
Paralympic Games. The retail space will be on the main pathway of visitors, providing /

maximum exposure to the products from the State of Alaska.

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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Pavilion Attributes (2) W

 Global Media Center

Currently the regional Pavilion plans to host a media center to distribute stories and information about
partners, host news conferences and information briefings, and be a second home to the unaccredited
media at the Olympics.

 Food and Beverage Area

Together with our partner, the Province of Saskatchewan, we will host a food and beverage area at the
pavilion, with a goal of showcasing the agricultural, marine and culinary products ofAlaska.

. ‘/ "l‘ A
--/ (u.:‘.} 2l P . Ac.‘ jf
e i Tt P A AR MRS S

® Five Two Ten on behalf of the Pacific Northwest Economic Region
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Target Audience

International Tourists

Visitors will have the opportunity to experience the larger region by visiting the Regional Pavilion.
Future business investment and tourism will be the by-products for this audience.

Pacific Northwest and Vancouver Citizens

The largest population of visitors to the Olympics will come from the regions 22 million inhabitants.
These visitors will be looking for new business and recreation opportunities as well as ways to

“continue” their Games experience. We will work to reach them through travel and sustainability
messages. i

* Publics interested in sustainability practices

The Clympic Games will draw people from every corner of the globe, but one commonality between
these demographics will be their interest in business practices that are bettering society and

providing solutions for a “greener” future. The State of Alaska can showcase its continuing efforts in
the Pacific Northwest’s sustainability and renewable resource leadership.

* Sports Enthusiasts

A majority of the individuals and organizations who will visit the Olympic venues of Vancouyeprwill
show support for the athletes and sports. Possibility to showcase various sport opportuniti€s
hroughout the State of Alaska.

i

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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Media Coverage

* Estimated 18,000 total media at 2010 Olympics
+* 4,000-5,000 accredited media
++ 11,000-14,000 unaccredited media

*The Regional Pavilion will host a regional media center to
present:

¢ Timely story ideas, content, news conferences and
special activities

*The media center will provide:

** Key media workspace, press conference venues,
private interview space, live broadcast staging, and
other services for the media to cover non-sports

topics

JLJ__UI-'(' ﬁ-n""’“'hfm,ﬂ#[r " "

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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B S §] 1 |74 Features and Benefits:

* Regional Pavilion public partners receive the following
comprehensive package of benefits:

v The most visible location in Vancouver during the
2010 Olympics for Alaska’s brand

v’ Unsurpassed walk-by and walk-through traffic

v Your home for hospitality receptions with other
regional premiers and governors

v’ Share your culture, history and arts with visitors
though multi-media and live performances

v’ Promote your jurisdictions leadership in sustainability l
and innovation practices

v Marketing opportunity that will never be available
again

v" A Featured day for Alaska to provide additional
content, host a hospitality event and become the lead

"tenant" for a day during the Olympics ’

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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Benefits: Business, Culture and Sports

* Invitation for Alaska groups and sponsored entities to
perform/exhibit in Vancouver during the 2010 Olympics

*Rights to have Alaska volunteers on site during the
operations of the pavilion

*Ability to invite other sub-state level public entities to
take part as cultural/tourism partners and share costs

*Participation in a regional travel operators and media
special reception at the Regional Pavilion, including the
ability to make a presentation and invite guests of high
value to Alaska.

*Networking possibilities, including other Regional
Pavilion and PNWER partners

y

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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Benefits: Economic Development

* Representatives from Alaska become part of the design
team

* Alaska will be made a primary story telling pathway of
sustainable tourism, economic, social and environmental
development

* Participation in allocated retail space (negotiated) to
exhibit and sell Alaska products

* Participation includes broadcast messaging in media
dome and strong presence in public pavilion and I
exhibition venue; encourages high visibility for tourism

and business networking*

*Exact square footage will be based on the total number of investors in the pavilion,
however it will exceed 150sq. ft. minimum.

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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Benefits: Marketing and Promotions

*Ability to do promotional activities , provide promotional
content to, and data gather from the 100,000-140,000
visitors coming through the pavilion

*Limited external signage for the 1,000,000 to 1,800,000
walk by traffic

*Ability to do co-promaotion with Alaska entities and the
2010 Regional Pavilion

*Ability to sell merchandise and promotions for the Alaska
at the Pavilion.

y

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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* Your $250,000 Investment:

v Display of digital media via broadcast dome

v' Display participation in public pavilion
v"Inclusion of cultural arts / artists to provide entertainment and education content in
public pavilion

v" Participation in allocated retail space (negotiated)

Participation in the regional media center

Alaska Theme day at the public pavilion

SIENIRN

A Hospitality event at the Pavilion for Alaska

L

Participating Jurisdictions must provide the following beyond funding at their own cost:

High Quality video, preferably in HD; a support person to work with the secretariat to integrate content; provision at
own cost of arts and artists from jurisdiction; press releases, pre-written stories and other items for media centeruse;
volunteers for the pavilion during operational timeframe; content related to sustainability and tourism them? ! for /,
inclusion in the pavilion story; Governor/political leaders participation in hospitality events, provision at own bsp , r
booth to be placed within pavilions public outreach area. While we cannot provide hotel rooms as part of t _{f"'
sponsorship, we can work with partners to make lodging arrangements at cost.

© Five Two Ten on behalf of the Pacific Northwest Economic Region
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Other Notes:

*The raw land lease for the space is $55/square foot.

all PNWER jurisdictions, plus Manitoba.

*There are still private sector sponsorships available with one day

*This public sector investment opportunity is being made available to

specialized packages in the $50K range, and full time partnerships from

$500K and up.

*With Alaska’s good faith commitment to consider this investment, a state
representative will be invited to the steering committee conference calls

immediately.

and should we become one, additional benefits will be made
available to Alaska. (Decision April 2009)

© Five Two Ten on behalf of the Pacific Northwest Economic Region

*PNWER has been invited to become an official Olympics Partner,
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Project References

* Oregon:

Amy Keiter, Office of the Governor, Amy.Keiter@state.or.us, 503-229-5113

e Saskatchewan:

Bruce Evans, 2010 Games Secretariat, bruce.evans@gov.sk.ca, 306-798-8762

Others available upon request
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Further information:

Contact:

lan Burkheimer

2010 Olympics Program Manager

Pacific NorthWest Economic Region/Five Two Ten
206-443-7723

ianb@pnwer.org

www.2010pavilion.com

Note: All items included in this proposal are subject to change until final agreement
between Alaska, the Province of Saskatchewan and the Five Two Ten Organizing
Committee.

2% Government of
7 Saskatchewan
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Christie Artuso
Director, Neurosciences
Providence Alaska Medical Center
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Technology continues to
advance and facilitate
improved quality in the
delivery of healthcare in a
dynamic and complex

environment.
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How does technology impactour i
healthcare system? g
* Clinical information systems -
[electronic medical records] /

« Computer-chip—based clinical
monitoring devices

* Advanced Web-based applications
with remote, wireless communication
devices [REACH Call]

* Clinical decision support software
[lmPACT] [elCU] '
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* The concept of clinical
transformation is developed with~__ /

new models of care delivery being

* Supported by technology rather than
driving care delivery.
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. 'Hospltals with muIt|m|II|on-doI ]

information technology systems and =

hospitals with almost no computerization 7" h

and “smart” devices at the bedside have

moved toward common technology g}als‘!‘__ N /
These goals include implementing |
technology and software systems that
maximize clinician time in clinical care,
are user friendly, increase patient safety,
produce positive outcomes, and meet the
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Impact on Safety |
Clinical alarms warn caregivers of /

immediate or potential adverse -

patient conditions. Alarms must be
accurate, intuitive, and provide

alerts that are readily interpreted
and acted on by clinicians in an
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IMPACT
 What is a concussion?

- A disturbance in brain function that
occurs following either a blow to the

head or as a result of the violent shaking
of the head.

 Annual incidence of sports related
concussionis ~ 300,000

* Approximately 20% of all athletes
are likely to sustain a concussion
during a given sports season
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* Chronic cognitive and s
neurobehavioral difficulties related e
to recurrent injury |

— Chronic headaches

— Fatigue | T
— Sleep difficulties

— Personality changes

— Sensitivity to light/noise

— Dizziness with standing

— Deficits in short term memory, problem
solving, academic functioning
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1. No adolescent with a concussi\on S
should continue to play or retu-rQ to
a game after sustaining a concussion

\\\

2. An individual sustaining a
concussion should cease doing any
activity that causes the symptoms of
a concussion to increase (headaches,
dizziness, nausea, etc) — recovery

SR could be delayed

ieh

I L

OGOOOL i




_

fTnY

N s s(sluis jieiniuia]sieleigia/viaoliss i ajie:n ol s e sslsis wis/0/e)f s i, -
sesasE e SNETENSORIIE Y peingis LOAngoncy oo 0og EEE s aas
sigin)iie|bylaipipiS Bia it Sy W ONSgLE (D SHNONSRant 3000 LU 000000000008 o
G 50 i [t DR LI HID D BN U DR B R0 S DI N e s =i/ 0

R T e T eE S A o
. S o R o = =
[ 1

3. School attendance and activities
may need to be modified

4. Neuro-cognitive testing is an

important component for the
management of concussions

— Used as one piece of the puzzie; a tool in
assessing recovery from concussions and
determining the timing of return to full
activities

— Most effective with a baseline test
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Post C R d i
ost oncussion Recommendations it

5. No athletes should return tocontact -

competitive sports until they are
symptom free, both at rest and\with
exercise and have normal neuro-
cognitive testing

Post Concussion Syndrome may last for
greater than a month:

Sleep issues

_Concentration and memory issues
psychlatrlc
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What is InPACT?

* User friendly, Windows-based
computer program that can be /

administered by a team coach,
athletic trainer or physician with
minimum training.
 10-modules
 Allows for an assessment of

processing speed as the player
fatigues

. ‘Test takes about 20 mmutes
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1. Word discrimination
— Attention processes/verbal recognition

2. Design memory

— Attention processes and visual
recognition memory

3. X'sand O’s

-~ Measures visual working memory as well
as visual processing

4. Symbol matching

— Visual processing speed, learning and
memory
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Modules |

HER

5. Color Match E g3
— CHOICE REACTION TIME TASK AND

MEASURES IMPULSE
CONTROL/RESPONSE INHIBITION

6. Three Letters

— MEASURES WORKING MEMORY AND
VISUAL-MOTOR RESPONSE SPEED
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» Measures player symptoms ot
. S T
« Computer administered R

« Can be administered on a lap-top

« Assists physicians and athletic trainers in - | ,/
making difficult return-to-play decisions

* Permits individual and group
administration

 Results can be emailed or faxed for fast
consultation by a neuropsychologist

.+ Measures attention, memory, processmg
e "“:L;speed and reactlon tlme i
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Current Users? |
S E
* National Football League ..
* Major League Baseball
* Professional Automobile Racing -

National Basketball Association
Olympic Organizations
National Hockey League (all NHL teams)
Junior Hockey [none in Alaska]
Alaska Aces

Ii‘;ff‘I‘l‘h“g]' o R L
SIS S e Hel 1;?" Sntiesd L7
IO isisipinite nibio e
8 g_:;;gJumor Soccer Esmesassnsie il
NN N T ] B - A -

SIS Sialu ai Sluiigibipied i?mq %:‘gmgn il

AOOL DO0CSO0 TEAGHAN T ATy

slujalaly/uin(nialuia[singieid Sara e

nnesanisnaa

DO

&

R




|_1

L H
&OQ OO0 Qoooooocoocanc O O O00000000o0aggogoar g O
—ONCH0002Cn000 I 0D0n0nnaocon Drmr“jmﬂur AE’ DDE:I DEI ok
giaEiisidisiamislpitinieine wikeiie i Eeasniswenasile ' (e n e & R el
NS 1 110 M LA A | A TN | L T ARt L T B [0 I [ A AN | , [ e -
N M I N [ O O S A o T (I} ne
DU S B AR S o O
. . . . . = ) ‘ - (:tj—‘—-
osest

| ]

Current Users? |
,-sa

* Colleges / Universities
- None in Alaska

* High Schools
— Throughout the U. S.
— None in Alaska

* Club Teams
- Alyeska Ski and Snowboard Club
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The patented elCU® Program allows\

hospitals to create a system-wide
critical care program, builton a
powerful technology infrastructure
that improves quality, operating
efficiency, and economic performance
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An €lCU Program is staffed
with an intensivist-led care /

team that can monitor and
care for hundreds of patients
much like air traffic controllers
monitor hundreds of planes.

An elCU facility keeps patients




Rural Hospital
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Why use technology tod llver et
critical care? T
- F?{LT“'..‘I,‘;?'_'{ 8
* Health care has safety and quality S

problems because it relies on

outmoded systems of work

~+ If we want safer, higher-quality care,
we will need to have redesigned
systems of care

* The “Leapfrog Group” states that
Intensivists should staff intensive
care units
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* An innovative, remote-care strategy
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available from VISICU™, desigr}ed to

improve ICU care processes while
leveraging scarce intensivist resources

Reduces clinical complications

Has been shown to reduce mortality by
more than 25%

Combines advanced software systems
and telemedicine to create a unique

approach for off-site hospltal personhel n
:.z,fito dellver crltlcal care e
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Ideal management of acute ischemic
stroke entails the timely presentation
of the patient to the hospital and a
quick and efficient response on the
part of the emergency medicine and
neurology departments [combined
with advanced and expert poststroke
care in the stroke unit.
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* About 800,000 stroke cases are reported ‘each
year in the United States - 500, 0\00 are new /

onset
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* Of all stroke survivors, 90% have '
permanent deficits. P

« Stroke cases represent $6 billion in
hospitalization costs annually.

* Total cost of stroke-related medical
cost and disability in the United
States was approximately $57
bllllon (Amerlcan Sl_;(oke
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- rural hespitals.

Stroke care in the US and in ot
the world is fragmenteé and
mostly unavailable in rural\\‘ /
areas. The primary reason for
poor stroke care is the [ack of
neurclogical @xperiise in
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What does Alaska look like?

* 42% hospitals
have stroke
protocols

e 63% have clot
busting drugs

* 57% thought
that
telemedicine

~ would be useful

84% have
DICOM - CT /
Scanners \

Average time to

CT — 30 minutes

63% transfer to
Anchorage

27% transfer to
Seattle
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 Stroke Team (neurologist;
neurosurgeon; specialized nursi-n\g
staff; stroke unit; rehab assessment)__

 Diagnostic radiology

 Specialized physicians
(interventionalists; neurologists;
neurosurgeons)

e Critical care medicine

* Surgical and lnterventlonal
;E 'Theraples
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* Consuliting Physician is Local
and 100% Mobile

e Eliminates Travel, Saves Time
and Brain!

— REACHCcall, Inc. eliminates the
geographic penalty associated
with critical care for stroke and
other acute medical conditions.

R Time is Bram' Tlme saved ls Bram |
Ly saved! . i .
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: {?%Beneflts of Telemedlcme
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* Turnkey Service

— No hardware in the Hub, Off the Shelf, e
Standard Hardware in the Spoke -
hospital.

— Physicians can use their own laptop or
PC at home, In their clinic or in the
hospital to provide REACH consuits.

= Reduces Total Cost of Ownership and
... allows for use of better hardware _:
5;—;4_;:;1 _j “without i m‘cu_rrlng huge upgrade cos
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* Thin Edge, Intelligent C

e Service -
Model :

- Web based access to centrallzed
database driven consult modules\fgr
stroke and other acute medical e

conditions.

- On-demand, real-time access to consult
reports for immediate, accurate and
complete billing for hospital and
physician services.

= Real-time reports for measuring. - an
hospltal and physician lperjormance“ il
;-;ii--fi-“?ff optlmlzmg treatment and L

y standardlzmg ‘critical care.
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| What's next

?

the bar on care for
ts with mild-moderate

* Raising
patien
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criti
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in injury

traumatic bra

iliness, and stroke care
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* Media coverage
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S>eENATE COMMITTEE REPOR
First Committee of Referral

DATE: 1/21/09 FURTHER: State Affairs
Finance
Date of 5-Day Notice: DATE TURNED :
(in accordance with Uniform Rule 23) ' - INTO OFFICE: (34'/ O’L-/OO(

Senate Special Committee on World Trade, Technology. and Innovations considered ~ SENATE BILL NO. 37

SB 37 DIVEST INVESTMENTS IN SUDAN
"An Act relating to certain investments of the Alaska permanent fund, the state's retirement systems, the
State of Alaska Supplemental Annuity Plan, and the deferred compensation program for state employees in
companies that do business in Sudan, and restricting those investments.”

and recommends:

. SENATE BILL:
[ ] bereplacedwith[ ]SCSor[ ]CS ‘ ( } | [ ] Same Title
[ ] New Title
[ 1 adopt previous { ]SCSor[ ]CS ( )
HOUSE BILL:
[ 1 attached amendment(s) [ ] Same Title
[ ] Technical Title
t L f Int Change
[ 1 adop etier of Intent [ 1 New Title w/
[ 1 further referral to Commitiee SCR#____
NEW FISCAL NOTE(S): PREVIOUS FISCAL NOTE(S):
‘DépartmentiSPatetEiFiscak Mndet i Zer: i
e PR e e
Bey/-FFO v
PEY-TRS v

[ ] APPROPRIATION - no fiscal note

Nhﬁaﬂﬁ's*‘“ .
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STATE OF ALASKA

2309 LEGISLATIVE SESSION

Identifier (file name):

FISCAL NOTE

SB37-REV-APFC-03-30-09

Fiscal Note Number:
Bill Version:
() Publish Date:

Title DIVEST INVESTMENTS IN SUDAN

RDU

Sponsor Senator French

Requester Senate World Trade, Tech, Innovations

Expenditures/Revenues

Dept. Affected:

1

SB 37

Revenue

AK Permanent Fund Corporation

Component AK Permanent Fund Corporation

Component Number

(Thousands of Dollars)

109

Note: Amounts do not include inflation unless otherwise noted below.

Appropriation
Required

Information

OPERATING EXPENDITURES

FY 2010

FY 2010

FY 2011

FY 2012

FY 2013

FY 2014

FY 2015

Personal Services
Travel
Contractual
Supplies
Equipment

Land & Structures
Grants & Claims
Miscellaneous

20.0

20.0

20.0

20.0

20.0

20.0

30.0

30.0

30.0

30,0

300

30.0

TOTAL QPERATING

50.0

50.0

50.0

50.0

50.0

50.0 |

|CAPITAL EXPENDITURES

|

|

1

[CHANGE IN REVENUES (

1

-

1

FUND SOURCE

(Thousands of Dollars)

1002 Federal Receipts
1003 GF Match

1004 GF

1005 GF/Pragram Receipls
1037 GF/Mental Heatth
1105 APFC Receipts

50.0

50.0

50.0

50.0

50.0

50.0

TOTAL

50.0

0.0

50.0

50.0

50.0

50.0

50.0 |

POSITIONS

Estimate of any current year (FY2009) cost:

30.0

Full-time
Part-time
Temporary

Prepared by: Michael J. Bums

ANALYSIS:  (Altach a separate page if necessary)

This bilt would require that APFC divest any securities of publicly traded companies that are directly held in actively or
passively managed separate {non-commingled) funds. This bill would also require that APFC send letters to managers
of actively traded commingled funds requesting that they consider divesting the listed securities. APFC is directed to
develop a divestment list: administrative cost of purchasing lists of publicly traded companies doing business in Sudan
from external sources each year as part of research process totals $30.0. Active separate account managers have
stated that they will not charge customization fees. Stated customization charge in addition to regular management fees
for passive accounts (as of Jan 2009) of $20.0.

Division Alaska Permanent Fund Corporation

Approved by:

(Revised 0/10/2008 OME)

Phone 907-796-1520

Date/Time March

Date

Page 1 of 1
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FISCAL NOTE

STATE OF ALASKA Fiscal Note Number:
2009 LEGISLATIVE SESSION Bill Version: SB 37
(} Publish Date:
Identifier (file name}: SB37-DOR-TRS-03-30-08 Dept. Affected: Revenue
Titte . Sudan Divestiture RDU Treasury
Component ARMB/ARMB Custody/Treasury
Sponsor Senator French
Requester Senate World Trade, Technology and Innovation Component Number 2813728121121
Expenditures/Revenues {Thousands of Dollars)
Note: Amounts do not include inflafion unless otherwise noied below.
Appropriation
Required Information
OPERATING EXPENDITURES FY 2010 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 | FY 2015
Personal Services
Travel
Contractual
Supplies
Equipment
Land & Structures
Grants & Claims
Miscellaneous
TOTAL OPERA'-I"ING ik ek *ik ik ki i ki
ICAP'TAL EXPENDITURES whw [ wkk I hk ! ek I Py | *kk I fokk
|CHANGE IN REVENUES | ) 0.0 1 0.0 { 0.0} 0.0 § 0.0 | 0.0 | 0.0 |
FUND SOURCE {Thousands of Dollars)
1002 Federal Receipts
1003 GF Match
1004 GF
1005 GF/Program Receipts
1037 GF/Mental Health
Other interagency Receipts
TOTAL drdede ek kR *hk hh Hkk hhk
Estimate of any current year (FY2009) cost:
POSITIONS
Full-time 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Part-time 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Temporary 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ANALYSIS:  (Atfach a separate page if necessary)

This bill requires the fiductaries of state investment funds to divest of certain investments in publicly traded companies
that conduct business operations or have direct investments in business operations in Sudan. While Treasury believes
that active and passive separate account managers will not charge additionally for divestment, Treasury does not believe
that mangers of passive commingled funds will be able to comply with the divestment policy and that Sudan-free
replacement funds will need to be identified. Currently, there are 25 funds (primarily participant directed funds) that
would need to be replaced. Costs for conducting a search for a single fund is approximately $25,000, although muitiple
fund searches would result in reduced costs. Other costs to be considered would include the opportunity cost of staff
time to implement new contracts and any cost impact resulting from introducing additional plan options to participants.
The effect this bill will have on investment performance is unknown.

Prepared by: Pamela Green, Comptroller Phone 465-2300

Division Treasury Division Date/Time 1/23/09 12:00 AM

Approved by:  Jerry Burnett, Depuly Commissioner Date 3/30/2009
Department of Revenue

(Rovised 0/102008 OMB) - - i 7 o Page 1 of 1
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Alaska State Legislature

Senator Hollis French

SB 37 - Divest Investments in Sudan

Sponsor Statement

Government supported genocide has killed hundreds of thousands of people and
displaced approximately 2.5 million residents from the Darfur region of Sudan. This
legislation will enact a targeted divestment program that prevents the state of Alaska
from investing Permanent Fund and retirement plan dollars in companies that directly
finance genocide in Darfur. SB 37 gives Alaska the opportunity to join the states,
businesses and educational institutions that refuse to fund such atrocities.

Targeted divestment is a proven tactic to reduce the viability of genocide in Darfur.
Twenty seven other states have divested from businesses that operate in the region. The
cost to these states has been negligible. Institutions have found no noticeable decrease in
returns when divestment only targets companies that have explicit financial links to the
conflict. Holdings in these companies amount to seven investments valued at less than
0.1% of all Permanent Fund assets, showing that the implementation of this legislation
will not require a major shift in investment strategy.

Results from the divestment movement have been promising. Sudan, unlike many
foreign governments that sponsor genocide, has responded favorably when threatened
with economic sanctions. Partly as a result of the divestment movement, the Sudanese
government purchased a six-page, $1 million advertisement in the New York Times that
sought out foreign direct investment. As more companies pull out of the region or
encourage the government of Sudan to halt violent acts, the end of genocide is highly
probable.

Ignoring genocide has left several scars on recent American history. With the cost of
action so small, Alaska has no excuse to sit on the sidelines. I urge you to support this
important and meaningful piece of legislation.
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SB 37 Short Sectional Summary:

Section 1 of the bill (Page 1 lines 6-14) applies Section 2 of this bill to the obligations of
the Alaska Retirement Management Board

Section 2 of the legislation (starting on Page 2 line 1) outlines how the board will
identify, notify and, if necessary, divest funds from scrutinized companies.

Subsection (a) (Page 2 line 3) describes how the board shall identify scrutinized
businesses. It includes numerous routes to create a list, and the definition of ‘scrutinized
business’ will be discussed in more detail later in the bill.

Subsection (b) (Page 2 line 18) provides some examples of companies that aren’t to be
included on this scrutinized company list. As examples, businesses that have a plan to
cease offending business operations in the country, or that have taken actions to support
people affected by the genocide, will not be added to the scrutinized business list.

Subsection (c} (Page 3 line 7) requires that the board notify these scrutinized companies.

Subsection (d) (Page 3 line 22) provides for divestment from scrutinized companies that
have active business operations in the state that do not divest within 90 days of
notification from the board, as defined in subsection (c).

Subsection (¢) (page 3 line 30) deals with companies that have inactive business
operations in Sudan. ‘Inactive business operations’ are defined in section (h), page 5
line 4, as continued holding or the renewal of rights to property in Sudan that isn’t
currently generating revenue.

Subsection (f) (page 4 line 9) establishes reporting requirements to the legislature and
other agencies.

Subsection (g) (page 4 line 13) says that this legislation prevails when it conflicts with
the outlined investment policy in statute for the permanent fund.

Subsection (h) (page 4 line 17) provides definitions. The longest one (page 5 line 27
through page 6 line 23) defines ‘scrutinized companies,” and ensures that this
legislation won’t include a broad list of businesses. Scrutinized companies only include
businesses that have direct contractual agreements with the government of Sudan, that
include oil and power production, supplying military equipment, or that are actively
involved with supporting genocide actions. An ‘out’ exists for companies or projects
that support or provide assistance to marginalized populations in the country. This
definition of ‘scrutinized company’ is very limited, and in general practice includes only
a few dozen companies.

Section 3 of the bill (Page 6 line 24) terminates the divestment program once certain
benchmarks are met, such as the end of violence.
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FISCAL NOTE

STATE OF ALASKA Fiscal Note Number:
2009 LEGISLATIVE SESSION Bill Version: 8B 37
{) Publish Date;
ldentifier (file name): SB37-DOR-TRS-03-30-08 Dept. Affected: Revenue
Title Sudan Divestiture RDU Treasury
Component ARMB/ARMB Custody/Treasury
Spensor Senator French
Requester Senate World Trade, Technology and Innovation Component Number 2813/2812121
Expenditures/Revenues {Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise rioted below.
Appropriation
Required Information
OPERATING EXPENDITURES FY 2010 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015
Personal Services
Trave!
Contractual
Supplies
Equipment
Land & Structures
Grants & Claims
Miscellaneous
?OTAL OPERAT'NG *kW rhh ke *hd Tk hE L s g
[CAPITAL EXPENDITURES e | e | e ] e e | e
{CHANGE IN REVENUES ( ) 0.0 i 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 |
FUND SOURCE {Thousands of Dollars)
1002 Federal Receipts
1003 GF Match
1004 GF
1005 GF/Program Receipts
1037 GF/Mental Health
Other Interagency Receipts
TOTAL k123 La i3 Ry N Rr L1323 RN

Estimate of any current year (FY2009} cost:

POSITIONS

Fuli-time 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Part-time 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Temporary 0.0 0.0 Q.0 0.0 0.0 0.0 0.0

ANALYSIS: {Attach a separate page Iif necessary)

This bill requires the fiduciaries of state investment funds to divest of certain investments in publicly traded companies
that conduct business operations or have direct investments in business operations in Sudan. While Treasury believes
that active and passive separate account managers will not charge additionally for divestment, Treasury does not believe
that mangers of passive commingled funds will be able to comply with the divestment policy and that Sudan-free
replacement funds will need to be identified. Currently, there are 25 funds (primarily participant directed funds) that
would need to be replaced. Costs for conducting a search for a single fund is approximately $25,000, although muitiple
fund searches would result in reduced costs. Other costs to be considered would include the opportunity cost of staff
time to implement new contracts and any cost impact resulting from introducing additional plan options to participants.
The effect this bill will have on investment performance is unknown.

Prepared by: Pamela Green, Comptroller Phone 465-2300
Division Treasury Division Date/Time 1/23/09 12:00 AM
Approved by:  Jerry Burnett, Deputy Commissioner Date 3/30/2009

Department of Revenue

(Revised 9/10/2008 OMB) — : o i o ’ T Page 1 of 1
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FISCAL NOTE

STATE OF ALASKA Fiscal Note Number: 1
2009 LEGISLATIVE SESSION Bill Version: s$B 37
{) Publish Date:
Identifier (file name): SB37-REV-APFC-03-30-09 Dept. Affected: Revenue
Title DIVEST INVESTMENTS IN SUDAN RDU AK Permanent Fund Corporation
Component AK Permanent Fund Corporation
Sponsor Senator French
Requester Senate World Trade, Tech, Innovations Component Number 108
Expenditures/Revenues {Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise noted below.
Appropriation .
Required Information

OPERATING EXPENDITURES FY 2010 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015
Personal Services
Travel
Contractual 20.0 20.0 20.0 20.0 20.0 20.0
Supplies
Equipment
Land & Structures
Grants & Claims
Miscellaneous 30.0 30.0 30.0 30.0 30.0 30.0

TOTAL OPERATING 50.0 0.0 50.0 50.0 50.0 50.0 50.0 |
|CAPITAL EXPENDITURES [ { N 1 ] M ]
ICHANGE IN REVENUES { ) i | | | T ] ]
FUND SOURCE _{Thousands of Dollars)
1002 Federal Receipts
1003 GF Match
1004 GF
1005 GF/Program Receipts
1037 GF/Mental Health
1105 APFC Receipts 50.0 50.0 50.0 50.0 50.0 50.0

TOTAL 50.0 0.0 50.0 £0.0 50.0 50.0 50.0 |

Estimate of any current year (FY2009) cost: 30.0
POSITIONS
Full-time
Part-time
Temporary

ANALYSIS: (Attach a separate page if necessary}

This bill would require that APFC divest any securities of publicly traded companies that are directly held in actively or
passively managed separate {non-commingled) funds. This bill would also require that APFC send letters to managers
of actively traded commingled funds requesting that they consider divesting the listed securities. APFC is directed to
develop a divestment list: administrative cost of purchasing lists of publicly traded companies doing business in Sudan
from external sources each year as part of research process totals $30.0. Active separate account managers have
stated that they will not charge customization fees. Stated customization charge in addition to regular management fees
for passive accounts {as of Jan 2009) of $20.0.

Prepared by: Michael J. Burns Phone 907-796-1520
Division Alaska Permanent Fund Corporation Date/Time March

Approved by: Date

(Revised 9/10/2008 OMB)~ T T T o o Page 1 of 1
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A project of the Genocide Intervention Network R P
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The gevermmeint oy Sudan has bean biztoricaby
responsive 10 ecoRamic prossure.

US sanctions declared in 1997 caused the Sudanese government 10 drop its support for terror and cooperate with the US
on counter-terrorism. The emerging Sudan divestment movement has already caught the attention of the Sudanese
government, which has spent considerable time and energy attacking the campaign, even going so far as to purchase a six
page ad for more than $1 million in the New York Times to counteract the divestment movement. Unlike isolated
countries that tend to shrug off sanctions, the Sudanese government is desperately trying to attract foreign investment.
Threats to these efforts are taken very seriously by Sudan.

Divestment makes genocide cosily.

Under current political and diplomatic pressure the Sudanese government incurs virtually no cost for continuing its
genocide in Darfur, beyond further damage to its image in the West. Divestment, however, forces the Sudanese
government to pay a price for its refusal to restore peace and security to Darfur.

Widespread divesiment causes share price depreciation.

While the effect of divestment on offending companies' share prices thus far rematns unclear, the divestment movement
is spreading with enormous speed, both in the US and internationally, It is only a matter of time before encugh assets
have been divested to actually make a substantial impact on share prices. There is precedent for share price depreciation
vis-a-vis a previous Sudan divestment campaign—Talisman Energy’s share price was estimated to have dropped roughly

a third on account of the divestment campaign against it.

Foreign direct investrment enables the Sudanese government to carry out genocide in Darfur,

Recent increases in foreign direct investment in Sudan, particularly in the oil industry, have disproportionately benefited
Sudan’s military and elite. Since oil was first extracted in 1999, Sudan’s military budget has more than doubled. Itis
estirnated that 70-80% of oil revenue is now funneled into Sudan’s military.

The Sudanese government is paying attention to the divestment movement.

The Sudanese embassy authored a press release and an op-ed condemning divestment, and the Sudanese ambassador
actually spoke by phone with activists in an ettempt to discourage divestment. The Sudanese government even took out a
six-page ad in the New York Times this past March extolling Sudan as a peaceful country worthy of foreign direct
tnvestment.

Companies in Sudan are already responding to shareholder pressure.

CHC Helicopter Corporation, the world's largest provider of helicopter services to the global offshore oil and gas industry
and previously a highly scrutinized company in Sudan, recently ceased all business operations in Sudan for the indefinite
Tuture after substantial levels of inquiry from a range of concerned investors. Another firm operating in Sudan and an
5&P 500 company, Schiumberger, which provides oil-field services to the major oil consortiums in Sudan, has committed
to reinforcing its existing outreach programs by implementing substantial humanitarian programs to reach marginalized

populations in the country.

Also this year, Rolls Royce PLC, which sells oil-engineering equipment, announced its dectsion to leave Sudan citing
"increasing international humanitarian concerns about the situation in Darfur.” Additionally, Swiss power giant ABB
announced its decision to suspend all non-humanitarian operations in Sudan--a decision in which divestment played a
partial rele. Shortly thereafter, one of Germany's largest companies, Stemens, pledged to pull out of the country, also
citing the pressure created by divestment as a factor. h

For miore intgimalion visal www SogdanDrvestmoent
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A project of the Genocide Intervention Network

Some American firms exempted from US sanctions, including Xerox and 3M, have decided to curtail all non-
humanitarian operations in the country. Companies have also begun to go so far as to list the divestment movement as a
potential concern on SEC filings. Finally, in a clear sign of concern, compantes tied to Sudan have spent increasing
amounts on political contributions to Congressional leaders who are supporting Sudan divestment legislation,

Sudan divesiment keeps the media (ncused on Darfur.

Divestment continues to keep Darfur in the public eye and sends a clear message to both the Federal government and the
international community that the crisis warrants attention. Additionally, the divestment campaign highlights the role that
foreign corporations and governments play in sustaining the genocidal policies of the government of Sudan. Coverage for
divestment has appeared in the New York Times, Wall Street Journal, Washington Post, International Herald Tribune, LA
Times, BBC, Financial Times, NPR, Christian Science Monitor, and many other media outlets. See
www.sudandivestment.orgfinthenews.asp for a representative listing.

Targeted Divestment: Supported by Foreign Policy and Financial Experts

Prominent foreign policy experts and think tanks which do not classically support blanket sanctions, including experts
from the International Crisis Group, Harvard University, the Heritage Foundation, and former UN Envoy to Sudan, Jan
Pronk, have all endorsed targeted sanctions, including divestment, on the Sudanese regime calfing it a criticat tool for
influencing the behavior of the Sudanese government and bringing long-term peace and security to the region. In March
2007, the Associated Press reported that opposition leaders in Sudan have also expressed suppon for targeted sanctions
on the Khartoum government. Finaily, a number of Sudan experts from around the globe have pointed to targeted
divestment as a financially prudent strategy for helping to stop genocide in Darfur.

International Crisis Group
"The [targeted Sudan divestment] campaign should be encouraged, including by naming and shaming
-zompanies. and copied in other countries.”

Reherta Cohen - Senior Advisor, The Brookings Tnstitantion

"In the view of some analysts, divestment campaigns may prove more effective than sanctions. Roils Royce's
withdrawal from Sudan this past year reportedly surprised the government and affected the import of needed
machine parts. The Sudanese government has publicly urged an end to divestment actions, underscoring the

potential sting of their impact.”

LN Huaman Righis Cowmacii
"...the General Assembly should call upon all UN institutions and offices to abstain from entering into business
transactions with [foreign companies that have an adverse impact on the situation of human rights in Darfur).”

Josenh Stiotiz - Nobed Prize Winner aod Trugtee of Aptherst Callege
"The government does not have a heavy development agenda--it's not as though the government is busy building
schools in Darfur. It's a pretty clear case of this money being used against the government's own people.”

Atlved Taban, ediver of the e pendent sewspuper, i wlaising Monilor

"[Sudanese officials are] very worried about such sanctions. They get a lot of money from these companies.™

A Coalition 15 Fermwer Evrgpesn, Cansdian, pod US Foreten Ministars
"If by the end [of 2006]. Mr Bashir stili refuses or, more likely, continues pretending to agree one day and saying
no the next, he should pay a stiff price. That price should include.. . measures 10 target revenue from Sudan’s oil

sales.”

For a full report on the elficacy of targeted divestmen! and complete references, visit
www sudandivestment.org/position asp. o ] -

1
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( LEGISLATIVE RESEARCH REPORT

JANUARY 22, 2009 REPORT NUMBER 09.096

DIVESTMENT OF QUALIFYING COMPANIES OPERATING IN SUDAN
FROM ALASKA PUBLIC FUNDS

By DANIEL LESH, LEGISLATIVE ANALYST

You asked about state economic sanctions against the government of Sudan via the divestment
of public assets in certain companies. Specifically, you asked for a review of relevant U.S. state
laws and a description of the potential effects of a “targeted divestment” law on the State of
Alaska with respect to the Alaska Permanent Fund and other Alaska state funds.

SUMMARY

As of January 21%, 2009, at least 31 states have adopted or are considering implementing
policies to divest state assets from Sudan, where the U.S. Congress has declared that genocide
is taking place. Twenty-seven of these states have enacted divestment policies. By our
calculation, as of December 31%, 2008, state investments totaling roughly $19.6 million would be
subject to divestment under legislation currently introduced in Alaska (HB 5, HB 45, SB 37). If
any cne of these bills became law, divestment of these assets would be accomplished over an
18-month pericd and would incur additional administrative costs. The direct impacts of
divestment on the state’s investment earnings, as well as on targeted companies, are debatable,
but in both cases would likely be minimal.

STATUS OF STATE DIVESTMENT LEGISLATION

As of January 21¥, 2009, at least 31 states have adopted or are considering implementing
policies to divest state assets from Sudan, where the U.S. Congress has declared that genccide
is taking place.” Lawmakers in 20 states have enacted laws that require state funds to divest
holdings in some or all companies operating in Sudan. Seven additional states have adopted

' Data on state legislation are from Lexis.com and the Sudan Divesiment Task Force's chart of "Divestment
Slalistics” {Attachment A).

907-465-3991 Alaska Legislature State Capitol

907-465-3908 (fax) Legisiative Research Services Junieau, AK 99801
wl.legis.state. ak.us/laa/research/resaarch.php
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' similar policies through their executive branches. Louisiana's legislature has passed a law
encouraging divestment, but state officials do not appear to be following this recommendation.
Lawmakers in another three states are considering measures that address divestment from
Sudan. Please see Table 1 for details on Sudan divestment legisiation in each of these states.

The laws and pending legisiation listed in Table 1 generally follow one of two modeis. Of the 31
divestment policies, 21—including the policy proposed in Alaska—follow a targeted approach that
is applicable only to specific types of foreign companies operating in Sudan? A targeted
approach relies on the creation and maintenance of lists of companies that are deemed to be
supporting the genocide in Sudan. Most of the targeted companies participate in Sudan’s oil
industry and pay taxes and royalties that fund the Sudanese government.

States that do not follow a targeted divestment approach prohibit investment in any company
operating in Sudan, though generally with an exception for humanitarian and various other types
of organizations. A number of states (Colorado, Florida, Georgia, Kentucky, Louisiana, Maryland,
and Missouri) have also included other counfries, such as Iran, North Korea, and Syria, in their

divestment policies.

On December 31, 2007, President Bush signed the Sudan Accountability and Divestment Act,
which authorizes—but does not require—state and local governments to disassociate from
companies operating in Sudan and prohibits the granting of new federal contracts to those foreign

companies.

As you may know, no domestic companies are affected by state divestment laws, because U.S.
companies are prohibited from operating in Sudan by federal executive orders dating from 19973

¥ Targeted divestment is advocated by the Sudan Divestment Task Force {SDTF}, a prominent organization in this
area, We include their model legislation as Attachment B and apply its provisions—which are substantially the same as
those introduced in Alaska—in this report.

* Executive Orders 13067 {1997), 13400 (2006), and 13412 {2006).

LEGISLATIVE RESEARCH RePORT 09.096 ) JANUARY 23, 2009 — PAGE 2
DESTMENT OF QUALIFYING COMPANIES OPERATING IN SUDAN FROM ALASKA PUBLIC FUNDS
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Public Funds from Sudan

Table 1: Status of State Legislation Related to Divestment of

I Pending
State Citation Legislation
Targeted divestment measure
Alaska - HB 5, HB 45, SB
Arizona Ariz. Rev. Stat. § 35-391 (2008)
California Cal. Gov. Code § 7513.6 (2007)
Colorado Colo. Rev. Stat. § 24-54.8 (2007)
Florida Fla. Stat. § 215.473 (2007)
Hawaii Act No. 192, Session Law 2007
indiana ind. Code. Ann. § 5-10.2-9
lowa iowa Code § 12F (2007)
Kansas Kan. Stat. Ann. § 74-4923 and 74-4560 (2007)
Massachusetts Chapter 151, Session Law 2007
Michigan Mich. Comp. Laws Ann. § 38.1133 (2008)
Minnesota Minn. Stat. § 11A.243 (2007)
Nebraska LB 140
New Hampshire N.H. Rev. Stat. Ann. § 100-D (2008)
New Mexico Executive Branch Policy
New York Executive Branch Policy
North Carolina N.C. Gen. Stat. § 147-86 (2008)
Ohio Executive Branch Policy
South Caralina 5.D. Codified Laws § 9-16-55 (2008)
Texas Tex, Govt Code Ann. § 806.001 (2007)
Vermont Executive Branch Palicy
‘ Non-targeted (blanket) divestment measure
Georgia } HB 99
Ilingis™® 40 . Comp. Stat. 5/1-110.6 (2007)
Maine Me. Rev. Stat. Ann. tit. 5, § 1956 (2007)
Maryland Md. Code Ann. § 21-123.1 (2008)
Missour Executive Branch Policy
New Jersey N.J. Stat. Ann. § 52:18A-83.9 (2007)
Oregon Or. Rev. Stat. § 293.811-817 (2006)
Non-binding measures encouraging divestment
Arkansas® SCR 20 & Executive Bran-c?ﬂ'_olicy
Connecticut®™ Conn. Gen. Stat. § 3-21e (2007} & Executive Branch Policy
Louisiana La. Rev, Stat. Ann. § 11:312 (2007)

NOTES: Pending legislation in some states may nothave been captured by oursearch and this list should not be treated as
exhaustive. (a) Nlinois’ 2007 legislaion replaced the state's 2005 law, which was found unconstitutional. (b} Laws in Arkansa and
Connecticut are non-binding, butthe states have divested significant assets. SOURCES: ! exis.corm, Sudan Divestiment Task
Force's "Divestment Statistics” chart { Attachment A).

LEGISLATIVE RESEARCH REPORT 09.096 ‘ . .
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' TARGETED DIVESTMENT OF ALASKA STATE FUNDS

The state of Alaska maintains invested assets totalling about $60 bilion dollars.* Of these
investrments, a small portion (about $20 million) would be subject to divestment under a targeted
approach.® As of December 31%, 2008, we calculate that a maximum of about $15.8 million in
Permanent Fund investrents (about 0.05% of the $29.7 billion market vaiue of the fund at that
time) would require divestment using the Sudan Divestment Task Force’s list of targeted
companies (see Table 2). In addition, we identified about $3.8 million in other state assets that
would be targeted for divestment, using a list of holdings also current through December 31%,

2008.
Table 2: Alaska Permanent Fund and Other State Stock
Holdings Subject to Divestment
Company I Market Vatue | Country
Permanent Fund »

China Petroleum {Petrochina) $ 14,353,173 [China
Dongfeng Automodile Company Limited $ 1,302,581 | China
Wartsila $ 93,466 [Finland
Lundin Petroleum 3 44,681 | Sweden
TOTAL FOR PERMANENT FUND 3 15,793,900

Other State Funds Managed by Division of Treasury
Alstom 3 1,596,456 |France

Abb $ 1,216,860 [ Switzerdand

] Wartsila $ 987,127 |Finland

5

$

TOTAL FOR OTHER STATE FUNDS 3,800,443

GRAND TOTAL 19,594,343

NOTES: Data current as of December 31, 2008. Hold ings subject to divestment determined using the Sudan Divestment Task
Force's (SDTF) divestment lists. Some ofthe stocks listed above may be indired holdingsin actively managed investment funds
which are exempt from divestment under the SDTF targeted divestment model applied in this report.

SOURCES: Alaska PermanentFund holdings obtained from the fund's website, hifp.//www.apfc.org/. Data on stock holding siq
ather state funds obtained from Pam Green, state comptroller, Depatment of Revenue, {907} 465-3751.

* As of November 30", 2008—the most recent date for which these data are available—ihe state's investments
include the following: the Alaska Permanent Fund {$28.9 billion); funds under the fiduciary responsibility of the Alaska
Retirement Management Board, including the Public Employees' Retirement System ($8.6 billion), Teachers' Retirement
Systern ($3.9 billion), Judicial Retirement System ($0.1 billion), National Guard/Naval Militia Retirement System funds
{$.02 bittion), Supplemental Benefits System funds {$1.8 bitlion), and Alaska Deferred Compensation Plan funds ($0.4
billion); funds under the fiduciary responsibility of the Commissioner of the Department of Revenue, including the Genetral
Fund and other Non-segregated Investments (GeFONSI; $7.8 billion), Constitutional Budget Reserve Fund ($6. 1 billion),
and other funds ($1.3 billion; including the Public School Trust Fund, Alaska Children's Trust, Investment Loss Trust
Fund, General Obligation Bonds, International Airports funds, Retiree Health Insurance Fund, Power Cost Equalization
Endowment Fund, lilinois Creek Mine Restoration Fund, Permanent Fund Dividend Fund, and Alaska Sport Fish
Construction Fund); and other state funds ($0.2 billion; including the University of Ataska Trust Fund, Alaska Student Loan
Corporation funds, Exxon Valdez Oil Spilt Investrnent Fund, and Mental Health Trust Reserve Fund). information on stale
funds gbtained from a Department of Revenue table, which we include as Attachment C.

* Only the portions of funds with publicly-traded aquity would be affected, which for these funds is typically a small
proportion of {otal investments. Furthermore, the targeted approach we apply here includes an exception for indirect
holdings in actively managed, commingled investment funds—the most difficult and expensive type of fund to customize.
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Under the targeted divestment bills currently under consideration in Alaska (HB 5, HB 45, SB 37),
divestment of the assets described in Table 2 would occur over an 18-month period following the
effective date of the legislation. In the first step of the process, fund directors would be allowed
90 days to compile and adopt a “scrutinized companies list” based on criteria and sources
outlined in the legislation. Following adoption of the list, funds would be required to contact all
scrutinized companies in which they have direct holdings and ailow them 90 days to change their
offending operations before becoming subject to divestment.® Within nine months of the adoption
of the "scrutinized companies list,” funds would be required to complete the divestment of 50
percent of holdings in scrutinized companies. Within 15 months, 100 percent of holdings in
scrutinized companies would be required to be divested. Funds would not be required to divest
indirect, actively managed holdings. This timeframe is within that described by Alaska fund
managers as reasonable.” Lastly, ongoing reporting requirements and the screening of future
investments would be required.

in conversations with our office roughly one year ago, the Alaska Permanent Fund and the state's
chief investment officer expressed reservations about divestment, citing increased administrative
costs and possible declines in fund performance.® We note, however, that divestment research
we reviewed, which ultimately argues against divestment, concludes that fund performance
changes are usually “negligible, and in most cases zero."

Due to the nature of the global investment marketplace, it is debatable, but unlikely, that the
divestment of Alaska public funds from targeted companies would have a direct, negative
economic impact on those companies. Clearly, however, divestment laws have drawn
considerable press attention and are a prominent factor in the ongoing debate regarding public
response to the genocide occurring in Sudan.

I hope you find this information to be useful. Please do not hesitate to contact us if you have
questions or need additional information.

§ Under the divestment models oullined in HB 5 and SB 37, fund directors would also be required to contact mutual
fund managers managing indirect assels targeted for divestiment and held by state funds. In this communication, state
fund directors would be required to request consideration that such mutual fund managers divest targeted companies
from their applicable portfolios, or create an altemative fund portfolio without holdings in targeted companies,

’ Personal correspondence in January 2008 with Laura Achee, research and communications liaison, Alaska
Permanent Fung Corporation, (807) 796-1522. Ms. Achee stated that most of the assets could be divested in severai
weeks. However, managers of two accounts that do not allow customization would have {o be replaced, a process which
generally requires several months. In a January 2008 conversation, Gary Bader, chief investment officer, Alaska
Department of Revenue, (907) 465-4399, described a similar process, inchuding the necessily to review caniracts wilh
seven asset account managers hired by the Alaska Retirement Management Board.

® Ms. Achee, research and communications liaison, Alaska Permanent Fund Corporation, expressed concern that
new manager searches could yield managers that do not perform as well as curent managers. Qverall, in her view,
divestment "would have a dampening effect on the Permanent Fund to some degree, withoul any guarantee ihat the
actions would bring about the desired result in the targeted country.” Gary Bader, chief invesiment officer, Alaska
Department of Revenue, expressed his belief that Alaska funds would likely perform substantially worse after divestment.

# See page 6 of “Should Public Plans Engage in Social Investing?,” a publicalion of the Center for Retirement
Research at Boston College {Attachment D), for a description of empirical research on the impacts of divestment on fund
performance.
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