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Resolution 07 - 07

A resolution of the Southwest Alaska Municipal Conference in
support of the Establishment of a Renewable Energy Fund for

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

Alaska.

an adequate, reliable, reasonably priced and safe supply of electrical
energy is necessary for Alaska's basic infrastructure, and economic
and technological development; and

Alaska possesses vastamounts of renewable energy resources in
the form of wind, geothermal, biomass, solar, tidai, wave and hydro

power, and
the Alaska Legislature established the Alaska Energy Policy Task

Force in 2003 to review and analyze the state’s current and long
term energy needs; and

the Task Force found that one of Alaska’s long term energy needs is
to “identify and evaluate long term fuel resources/’ and
recommended that the state should “increase the proportion of
renewable in long term fuel sources;” and

the cost of fuels such as natural gas and diesel that Alaskans rely on
in large pan.to generate electric power and heat is steadily rising;

and

residents in rural Alaska pay far more for electricity than residents
who live on the Rail belt energy grid; and

there is virtually no fuel cost associated with renewable energy

resources; and

other states and nations are working successfully to develop their
renewable energy resources; and

-more-
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WHEREAS, the continued competitiveness and stability of the state’s economy
requires that the legislature consider national and international trends
towards renewable energy development; and

WHEREAS, renewable energy technology development promotes both industry
investment and job creation; and

WHEREAS, clean, renewable energy has many environmental and health
benefits; and

WHEREAS, locally produced renewable energy has many security benefits; and

WHEREAS, modem, affordable, and efficient renewable energy technologies now
exist; and

WHEREAS, Itisin the public’s interest for Alaska to develop its zero fuel cost
renewable energy resources.

Now THEREFORE BE ITResolved that the Board of Directors of the Southwest
Alaska Municipal Conference support a Renewable Energy Fund for
Alaska to be established as a separate fund to finance new utility-
scale renewable energy projects in Alaska with grants and loans;

and

BE IT FURTHER RESOLVED that the Fund should be funded by general
appropriations so that Alaska can leverage a portion of today’s oil

and gas wealth into a renewable energy industry that can and will
provide perpetual benefits to Alaskans.

PASSED AND ADOPTED by a duly constituted quorum of the Southwest Alaska
Municipal Conference membership this 26thday of January, 2007.

Signed; Attest:

W anetta Ayers
Executive Director

Glen Gardner
President

Economic development and advocacy for Southwest Alaska
Economic Development District (EDO) and Alaska Regional Development
Organization [ARDOR;
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Reviewed by Board: January 24, 2007
Referral(s): Energy Committee

Report from Energy Committee: Do Pass
Membership Meeting:

Motion to Adopt: Linda Freed

Second: Ernest Weiss

M otion Passed

Ratified by Board: January 27, 2007

Economic development end edvocecy for Southwest Alaska
Economic Development District (EDD) and Alaska Regional Development
Organization (ARDOR]



ALASKA MUNICIPAL LEAGUE
Resolution No. 2007-14

A RESOLUTION ESTABLISHING A RENEWABLE ENERGY FUND

WHEREAS. Alaska possesses vast amounts of renewable energy resources in the form ‘'wind, geothermal, bio-

mass. solar, tidal, wave and hydro power; and

WHEREAS, the Alaska Legislature established the Alaska Energy Polios Task Force in 2003 to res iesv and ana-
% vx the state's current and long-term energy needs. The Task Force found that one of Alaska's long-term energ>
needs is to “identify and evaluate long-term fuel resources: and recommends that the state "increase the proportion

of renewables in long-term fuel sources”: and

WHEREAS, there is virtually no fuel costs associated with renewable energy resources: and
WHEREAS, renesvable energy technology development promotes both industry and job creation; and

WHEREAS. ISER's December 2005 Research Summary states. "Diesel is the main energy source in remote com-
munities....and in 2004, diesel outside the rail belt cost about 5 times as much per unit of energy as natural gas."
Community facilities such as electrical plants, water & sewer services and health clinics use diesel fuel: and

WHEREAS, there are numerous agencies dealing with energy assistance, both federal, state and international spe-
cialists. We urge the State to appoint a cabinet level position to coordinate and centralize resources to effectively

solve the long-term energy crisis; and

NOW,THEREFORE BE IT RESOLVED, by the Alaska Municipal League, that we request our Alaska State
Legislature and Alaska Congressional Delegation to address the energy needs by:

1. Creating a Renewable Energy Fund to finance new utility scale renewable energy projects in Alaska.
The Fund shall be funded by general appropriations. The Fund shall be distinct from funds administerec

by the Alaska Energy Authority.

2. The Fund will conduct a program ofenergy research, development, demonstration and application.

3. Create a cabinet level position to coordinate efforts and centralize state and federal resources to solv e

long-tecm energy crisis.

4. Creating a revolving loan and grant program to assist individuals, organizations, and businesses in pur-
chasing and installing alternative and renewable energy products.

PASSED AND APPROVED BY THE ALASKA MUNICIPAL LEAGUE on the 17th day of November 2006.

Signed:

Tim Bourcy. President
Alaska Municipal League

Attest.
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Resolution in Support of a Renewable Energy Fuad

WHEREAS, the Chugach Electric Association Board of Directors recognizes that
renewable energy will play an important role in Alaska’s future energy supply;

BE IT RESOLVED that the Chugach Electric Association Board of Directors supports
the establishment of a renewable energy fund where the funding comes from the Alaska
State Legislature in the form ofappropriations, general funds, or through an endowment.
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Golden Valley Electric Association
PO Box 71249. Fjirtwoki. Alt W707 1249 « (907)452-1151 + www.gvw.com
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RESOLUTION NO. 102-07
GOLDEN VALLEY ELECTRIC ASSOCIATION, INC.
SUPPORTING THE CONCEPT OF A RENEWABLE ENERGY FUND

WHEREAS, the GVEA Board recognizes that renewable energy will play an important role in

Alaska's future energy supply;

BE IT FURTHER RESOLVED that the Golden Valley Electric Association Board "™f Directors

supports the concept of a renewable energy fund where the funding comes from an

appropriation, general funds or through an endowment.

CERTIFICATION

I, William D. Digan, do hereby certify that | am the Secretary of Golden Valley Electric Association, Inc.,
an electric not-for-profit cooperative membershio corporation organized and existing under the laws of the State
of Alaska; that the foregoing is a complete and correct copy of a resolution adopted at a regular meeting of the
Board of Directors of this corporation, duly and properly called and held on the 29th day of January 2007; that a
quorum was present at the meeting; that the resolution is set forth in the minutes of the meeting and has not

been rescinded or modified.

IN WITNESS WHEREOF. | have hereunto subscribed my name and affixed the seal of the corporation
this 29th day of January, 2007.
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Alaska State Chamber of Commerce
2007 Position
Create a Renewable Energy Fund for Alaska

The Alaska State Chamber of Commerce supports the establishment of a Renewable Energy
Fund by the legislature, financed with general fUnd appropria tions, to finance the construction of
zero fuel cost renewable energy projects across Alaska.
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WHEREAS

WHEREAS

WHEREAS:

WHEREAS:

WHEREAS

WHEREAS:

WHEREAS:

WHEREAS:

WHEREAS:

ALASKA FEDERATION OF NATIVES INC
2006 ANNUAL CONVENTION
RESOLUTION 06-34

CALLING FOR THE ESTABLISHMENT OF A RENEWABLE
ENERGY FUND

Alaska possesses vast amounts of renewable energy resources in the form
of wind, geothermal, biomass, solar, tidal, wave and hydro power; and

The Alaska Legislature established the Alaska Energy Policy Task force in
2003 to review and analyze the state’s current and long term energy needs;

and

The Task Force found that one of Alaska's long term energy needs is to
“identify and evaluate long term fuel resources” and recommends that the
state “increase the proportion of renewable energy in long term fuel

sources"; and

There is virtually no fuel costs associated with renewable energy
resources; and

Renewable energy technology development promotes both industry and
job creation, and

The Institute of Social and Economic Research’s December 2005 research
summary states “Diesel is the main energy source in remote communities-
-and in 2004 diesel outside the rail belt cost about 5 times as much per

unit of energy as natural gas;”and

Community facilities such as electrical plants, water & sewer services and
health clinics use diesel fuel; and

R.»J Alaskan residents are dependent on diesel fuel to generate heat for
homes and the high cost of energy seriously impacts economic conditions
in rural Alaska. The average price of diesel fuel in the Bering Straits
Region is S4.39 a ga'lon; and

There are numerous agencies dealing with energy assistance, both federal
state and international specialists. We urge the State to appoint a cabinet

level position to coordinate and centralize resources to provide leadership
and begin to develop a solution to the long term energy crisis; and



NOW THEREFORE BE IT RESOLVED by the Delegates to the 2006 Annual
Convention of the Alaska Federation of Natives that President Bush is
urged to include in his budget for FY 2008, more funding for alternative

fuel projects; and

BE IT FURTHER RESOLVED, that the Alaska Congressional Delegation and the State
Administration is urged to address the energy needs of rural Alaska
families by:

1 Creating a Renewable Energy Fund to finance new utility scale
renewable energy projects in Alaska funded by general appropriations
The fund shall be distinct from funds administered by Alaska Energy
Authority and will conduct programs of energy research, development,

demonstration and application; and
2. Creating a cabinet level position to coordinate efforts and centralize

state and federal resources to solve the long term energy crisis; and
3 Creating a revolving loan fund to allow individuals and businesses to
purchase and install alternative energy products.

SUBMITTED BY KAWERAK, INC.; NAPAK1AK CORPORATION

COMMITTEE ACTION DO PASS

CONVENTION ACTION: AMENDED AND PASSED
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The database from which the
information in this report haf
been compiled can be found at
http://ectd.Ibl.gov/ei/cnu/fIBs/
Lame Renewables Dttbftftgb

®Cl.

Download other clean en
fund case studies from:

http://eetd.Ibl.gov/e4/EMS/cads/
or
www.cleanencrgvstates.org

Berkeley Lab and the Clean Energy States Alliance

Case Studies of State Support

for Renewable Energy

The Impact of State Clean Energy Fund
Support for Utility-Scale Renewable

Energy Projects

Mark Bolinger and Ryan Wiser

Lawrence Berkeley National Laboratory

Introduction

At least fourteen states across the
U.S. have established funds to
promote the development and
commercialization of renewable
energy technologies. Most often
financed by a small surcharge on
retail electricity rates, these funds
currently collect more than $500
million per year in aggregate in
support of renewables. At this
funding level, state clean energy
funds are positioned to be a major
driver of renewable energy
development.

Though state clean energy funds
have pursued a variety of
approaches in the use of their funds,
support tor the deployment of
utility-scale  renewable  energy
projects - such as commercial wind,
biomass, and geothermal projects -
has been a principal target of most
funds. This case study, and the
database it describes, summarizes
the support that clean energy funds
have provided to utility-scale
renewable energy projects in recent
years, detailing - among other
things - the amount of funds

obligated and the number, capacity,
and resource type of projects
supported.

This case study focuses on projects
supported by funds that are
members of the Clean Energy States
Alliance (CESA). CESA is a non-
profit, membership-based, multi-
state coalition consisting of most of
the clean energy funds throughout
the United States.] CESA provides
informat’on and technical assistance
to its member funds, and works with
them to develop and promote clean
energy technologies and to create
and expand the markets for these
technologies.

The database on which this
summary is based will be updated
periodically to provide a running
summary of state activity and
influence. The Excel database
contains information on all non-
photovoltaic, utility-ocale (defined
here as 1 MW or larger in nameplate
capacity), NEW renewable energy
projects (whether currently on line

| Specifically, CESA consists of 18
funds in 14 states. More information is
available at www.cleanenergystates.org.


http://ectd.lbl.gov/ei/cnu/flBs/
http://eetd.lbl.gov/e4/EMS/ca3cs/
http://www.cleanencrgvstates.org
http://www.cleanenergystates.org
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or not) that have received (or been obligated)
construction- or production-related financial
support from CESA-member clean energy
funds. The database does NOt include projects
that have received only pre-development
support; nor does it cover R&D or other non-
deployment activities. In addition, several clean
energy funds, including those in California and
New York, now provide direct financial
assistance to projects participating in each
state’s renewables portfolio standard (RPS) - the
database does not include such RPS-related

support.

The database includes both project ar.u incentive
information, to the extent readily available.
Project information includes: project location,
resource type (e.g., wind, geothermal, etc.),
nameplate capacity, project participants (e.g.,
developer/owner), project status (i.e., onling,
pending, or canceled), online date (if
applicable), and power purchase agreement
(PPA) counterparty (if applicable). Incentive
information includes: supporting clean energy
fund, incentive type (e.g., grant vs. production
incentive vs. loan), original and revised
incentive amount, date of incentive award,
solicitation name (if any), and treatment of the
project's tradable renewable certificates (TRCs -
i.e., whether the fund places any restrictions on
the sale of TRCs from the project). Finally, in
addition to reporting the incentive as it is
actually structured, we also normalize all
incentives to their equivalent 5-year production
incentive value in order to facilitate broad
comparisons across projects, technologies, and
clean energy funds.

The remainder of this report provides summary
information compiled from the database as of
March 2006. For more detailed information on
individual states or projects, see the actual
database itself, which can be accessed at
http://ectd.Ibl.gov/ca/cms/cases/Larac Renewab
les Database.xls.

The Impact of State Clean Energy Fund Support for Utility-Scale Renewable Energy Projects
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Key Findings

1 State clean energy fund support for
utility-scale renewable energy projects is
significant

Of the fourteen states with CESA-member clean
energy funds, eight have provided construction
or operational support to utility-scale renewable
energy projects. As shown in Figure 1 and
Table 1, since 1998, clean energy funds in these
eight states have set aside or obligated more than
S475 million in construction or operational
support for 250 renewable energy projects
totaling 2,642 MW.  After accounting for
cancellations - 16 projects totaling 393 MW
have had their incentives canceled to date2- and
penalties due to missed milestones, the total
amount of funding currently obligated stands at
nearly $400 million. So far, 178 projects
totaling 1,116 MW have been built, while 56
projects totaling 1,133 MW are still in the
development pipeline.

393 MW 18 ProJ#ct»
canceled canceled

Figure 1. Status of Projects and Capacity
Supported

: Four wind projects in New York account for 267
MW of the 393 MW that have had incentives
canceled to date. These four projects agreed to
forfeit their incentives, as required, in order to
participate in New York’s RPS. One of these four
projects has since received support from NYSERDA
under the state's RPS (in the form of a 10-year TRC
purchase). As noted earlier, though, our database
does not include this RPS-related support.
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Table 1 of State «Scale Renewable
Project iof Obligated unding ($) Capacity (MW)
Location Projects Original Current Original Canceled | Pending Online

CA 60 $243,573,376 $189,970,791 1,291.5 645 748.5 478.5

IL 5 $8,425,000 $8,425,000 1125 0.0 8.0 106.5
MA* 5 $32,756,736 $32,756,736 52.3 0.0 490 3.3
ME* 1 $5,600,000 $5,600,000 19.0 0.0 190 0.0
MN 147 $107,679,545 $107,679,545 253.3 1.7 35.3 216.3
NH* 1 $2,720,000 $2,720,000 50.0 0.0 50.0 0.0
NJ 6 $17,782,026 $14,682,026 38.9 210 69 11.0
NY n $25,560,000 $10,460,000 316.1 266.5 8.0 41.8
OR 4 $3,800,000 $3,800,000 122.0 0.0 6.0 116.0
PA 10 $27,292,000 $21,442,000 386.6 39.6 204.5 142.5

Total 250 $475,188,583 $387,538,097 2,842.2 393.3 1,1332 1 11158

'Maine and New Hampshire do noi currently have clean energy funds. The projects located in these two states have received
support from Massachusetts' clean energy ftind. Similarly, one wind project located in Massachusetts has received financial

support from Rhode Island's renewable energy fund.

2. California has been the biggest player
historically, but other states have been
more active recently.

Among the states listed in Table 1, California
clearly dominates, accounting for roughly halfof
total dollars obligated, as well as capacity
obligated and online. This not only reflects the
sheer size of California’s renewable energy
program, but also its early initiative:
California’s ~ first auction of production
incentives to utility-scale renewable energy
projects occurred in June 1998, roughly two
years prior to similar activity in other states. By
the same token, however, California has not
encumbered new funding for such projects since
20011 and has also experienced difficulty in
bringing funded projects online - 66% of all
pending capacity is in California. Meanwhile,
much of the activity in other states has been
more recent.

| This lapse is due in large part to the creation of the
California RPS, under which the role of California’s
program that formerly targeted new utility-scale
projects has changed to providing supplemental
energy payments (SEPs) intended to cover the above-
market cost of RPS contracts. Though no RPS
contracts approved to date have required SEPs, such
support would not be included in our database
regardless, since it is RPS-related.

The Impact of State Clean Energy Fund Support for Utility-Scale Renewable Energy Projects

3. The amount of renewable generating
capacity supported by state funds
continues to increase, though the growth
rate has slowed markedly.

As shown in Figure 2, with the exception of
1999 and 2004, the amount of renewable
generating capacity being supported by these
eight states has risen each year. Likewise, the
amount of obligated capacity that has come
online has also risen, with proportionally larger
increases in 2001, 2003, and 2005 - all years in
which the federal production tax credit (PTC)
for wind power was scheduled to expire, thereby
encouraging completion of wind projects prior
to year’s end (see Figure 3 for a clearer, wind-
specific view of this phenomenon). Even so, the
rapid growth in new obligated capacity in the
early years has slowed markedly since 2003,
perhaps partly in response to the slower-than-
expected pace of development among projects
already obligated funding. The transition of
California and New York towards supporting
such projects through RPS policies has no doubt
also played a role in slowing the growth of new
obligated capacity.
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? 3000 m Total Obligated Capacity
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O Online Obligated Capacity

1S27 MW gap
MJIKWc

1998 199 2000 2001 2002 2003 2004 2005 2006

(partial)

Figure 2. Cumulative Renewable Capacity Obligated and Online Over Time

4. Development difficulties have been
encountered.

It is apparent from Figure 2 that the amount of
obligated capacity coming online has not kept
pace with the amount of new capacity being
obligated funds: the gap between the two
currently stands at 1,527 MW, a level that has
remained more or less constant since 2002
(again, as shown in Table 1, 393 MW of this
amount has been canceled or withdrawn, leaving
1,133 MW still pending). This is partly a
reflection of unforeseen difficulties in the
development process, such as permitting
challenges, difficulty securing a power purchase
agreement,4 and the failure of Congress to
extend the PTC in a timely manner (in 2004).
On an aggregate basis, the length of the
“development cycle” (i.e., the amount of time
before a given amount of obligated capacity
actually comes online) has, to date, been about 5
years on average - no doubt longer than most
would have anticipated back in 1998.

4 The lack of power purchase agreements is a key
reason why both California and New York have
moved towards an RPS structure that relies upon
state renewable energy funds.

The Impact of State Clean Energy Fund Support for Utility-Scale Renewable Energy Projects

5 Wind energy is a major recipient of
financial support

Having captured more than 60% of total funding
to utility-scale renewable projects, wind powt;
accounts for more than 80% of all obligated,
online, and pending capacity. As shown in Table
2, 970 MW of obligated wind capacity is now
online, and more than 900 MW are still pending
(of the 330 MW of wind projects that have had
their incentives canceled, 267 MW are in New
York - see footnote 2 for an explanation). This
high concentration reflects the cost-effectiveness
and widespread availability of wind power. The
next largest resource (in terms of funding and
capacity) is geothermal, which has been
supported by a single state - California. Landfill
gas projects have also been somewhat successful
at securing state incentives, though a relatively
high number of such projects have since been
canceled.

Figure 3 shows the cumulative amount of
obligated capacity that has come online over
time, by resource type.
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Table 2. Support for Utility-Scale Renewable Projects, bv Resource Type (as of .March 2006)

Resource #of Obligated Funding (S)
Type Projects Original Current
Biomass 9 S20.347.840 $16,407,902
Digester Gas 3 $4,108,210 $4,108,210
Geothermal v 4 $80,331,618 $80,331,618
Hydro a $14.946 409 $13,757,139
Landfill Gas 30 $41,974,893 $33,689,649
Waste Tire 1 $7,232,413 $0
Wind 195 $300,247,300 $249,241,580

Total 250 $475,188,683 $397,536,097
1,200
m Digester Gas
S 1,000 - _
* m Biomass
800 _ | | Hydro
$n Landfill Gas
1 600 + m Geothermal
= Wnd
> 400 - —
a
a
b 200 -
1998 1999 2000 2001
Figure 3.

6. States are increasingly using new and
innovative incentive structures to support
projects.

The structure of state clean et.ergy fund support
for utility-scale renewable energy projects has
evolved somewhat over time. In the late 1990s,
production incentives and grants were the
predominant form of support. While both are
still regularly employed, a number of states

HStates are becoming increasingly innovative in their
use of grants and production incentives.  For
example, some states have provided up-front, lump-
sum, production incentives that are earned over time
and secured by a letter of credit Such an incentive
provides similar value to the project as an up-front

2002

Capacity (MW)

Original Canceled Pending Online

98 7 95 779 113
60 | 00 6.0 00

156 9 00 97 9 590
50 8 00 185 323

91 7 | 237 24 6 43 4
300 300 00 0.0
2208 2 330 1 908 4 969 7
2,642.2 393.3 1,133.2 1,115.6
2003 2004 2005 2006
(partial)

Cumulative Online Capacity Supported by CESA-Members, by Renewable Resource

have begun to expand their offerings to include
debt financing, negotiated purchases of a
project’s tradahf renewable certificates (TRCs),
and "insurance ’ products that mitigate the
project's price risk in i. eabsence of a long-term
power purchase agreement.

Figure 4 shows the prevalence of each type of
incentive employed, based on percentage of total

dollars obligated. As shown, real-time
production incentives - utilized in California,
Minnesota, New Jersey, New York, and

Pennsylvania - account for 78% of all dollars
obligated. Another 4% involves a variation on

grant, without negatively impacting the project’s
ability to capture the federal production tax credit.

The Impact of State Clean Energy Fund Support for Utility-Scale Renewable Energy Projects 5
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real-time production incentives, where instead of
metering out funding over time, funding is
provided up-front in a tump sum, but earned
over .me through electricity production or
delivery of TRCs.D Pennsylvania, Oregon, and
Illinois have each employed this type of
incentive. Massachusetts and Rhode Island have
offered various forms of TRC purchase and
price insurance products, accounting for 8% of
all dollars obligated. Meanwhile, Pennsylvania
and New Jersey have provided debt financing
equal to about 3% of all dollars obligated.
Finally, grants in Illinois, Minnesota, New
Jersey, New York, and Pennsylvania make up
the remaining 7% of dollars obligated.

-115,978,000
advanci production

payments or TRC
purchases (PACRL)

$40,271,73%

long-tarm TRC purchaaa or

option contracts (VAR
314.653.000

debt FANJ)
332.670.000

grants (K MN.iuNr.PA)

Figure 4. Percentage of Obligated Dollars
Awarded Through Various Incentive Types

7. Support is predominantly production-
based, rewarding electricity generation
rather than project construction.

In aggregate, incentives that are based on actual
production make up 90% of all dollars obligated
(i.e., 78% real-time production payments plus
4% advance production payments or TRC
purchases plus 8% TRC price insurance or
ongoing TRC purchase commitments). More so
than grants, such production-based incentives
align the interests of project developers, state

The Impact of State Clean Energy Fund Support for Utility-Scale Renewable Energy Projects
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funds, and society in building or supporting
projects that efficiently produce the maximum
amount of clean, renewable energy. Just as
importantly, unlike grants, production-based
incentives are unlikely to trigger the anti-double-
dipping provisions of the federal production tax
credit (PTC) for renewable energy contained in
Section 45 of the US tax code. How different
incentive types interact with the PTC is an
important consideration, given the PTC’s
potential value to a project.

8. Normalized incentive levels vary based on
a number of factors.

Figure 5 shows the normalized (to 5-year
production incentive equivalent) range of state
clean energy fund support for each renewable
resource. Incentive levels have ranged widely,
particularly for wind, hydro, and biomass
projects. In each of those cases, however, the
capacity-weighted average normalized incentive
falls close to the low end of the range, implying
that there is not much capacity at the high end of
the range. Typically, the high end of the range
represents very small projects that have been
able to secure generous incentives, perhaps
justified by the disproportional impact of
transaction costs and diseconomies of scale that
small projects must sometimes overcome.

Although sample size (in terms of both humber
of projects and capacity involved) vares widely
across resources, the ranking of resources based
on capacity-weighted average normalized
incentive level is not too surprising.
Specifically, biomass and wind projects have
required some of the lowest incentives on
average, while digester gas projects have
typically required more support (though the
range of average incentives among resources is
fairly tight overall, from $7-21/MWh on a 5-
year equivalent basis).
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Figure 5. Equivalent 5-Year Production Incentives by Resou/ce Type

the amount of financial support provided to
individual projects has varied widely, on average
the level of incentive provided to projects to date
does not appear to be unreasonable.

Conclusions

To date, CESA-member state clean energy funds
have committed a substantial amount of funding
in support of utility-scale (> 1 MW) renewable
energy projects. This funding, currently about The database from which this information has
$400 million, is already supporting 1,116 MW been compiled is publicly available at
of new renewable capacity, and could eventually http;//eetd.Ibl.go //ea/ems/cases/Largc Rencwab
support up to 2,249 MW (ie., 1,133 MW of les Databasc.xls. and will be updated
obligated capacity still remains in the periodically as new funding is obligated and new
development pipeline). California has by far projects come online.

provided the most support of any fund (though

not since 2001), while wind has by far received

the most support of any renewable resource.

Other state funds, however, are also supporting

such projects (in some cases at similarly

aggressive leveis as California relative to the

total size of endowment), and other renewable

resources are also garnering attention and

funding. Progress in obligating funds for new

projects, and in bringing previously obligated

projects online, has been fairly steady over time,

though undoubtedly slower than originally

envisioned with respect to development and

construction.  State funds are experimenting

with increasingly innovative financial

incentives, ranging from production incentives

provided in an up-front lump sum and then

earned over time, to various forms of debt

financing, to options and other forms of price

insurance on a project’s TRCs. Finally, while
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Bolinger, M. 2004. A Survey ofState Supportfor Community Wind Power Development. LBNL-
54715. Berkeley, Calif.: Lawrence Berkeley National Laboratory.
http://eetd.Ibl.gov/ea/ems/cases/communitv wincLodf

Bolinger, M. 2002. Use ofLow-Interest, Subordinated Debt to Finance a Wind Project in
Pennsylvania. LBNL-51514. Berkeley, Calif.: Lawrence Berkeley National Laboratory.

http://eeid.lbl.gov/ea/ems/cases/Subordinatcd Debt.pdf

Bolinger, M. and R. Wiser. 2002. Utility-Scale Renewable Energy Projects: A Survey ofClean Energy
Fund Support. LBNL-4%67. Berkeley, Calif.: Lawrence Berkeley National Laboratory.
http://eetd.Ibl.gov/ea/ems/reports/49667.pdf

Bolinger, M. and R. Wiser. 2002. Production Incentive Auctions to Support Large-Scale Renewables
Projects in Pennsylvania and California. LBNL-51511 Berkeley, Calif.: Lawrence Berkeley National

Laboratory.
http://eetd.Ibl.gov/ea/ems/cases/Production Incentives.pdf

Bolinger, M., R. Wiser, L. Milford, M. Stoddard, K. Porter. 2001. Clean Energy Funds: An Overview
ofState Supportfor Renewable Energy. LBNL-47705. Berkeley, Calif.: Lawrence Berkeley National
Laboratory, http://eetd.lbl.gov/ea/ems/reports/47705.pdf

Fitzgerald, G., R. Wiser, M. Bolinger. 2003. The Experience ofState Clean Energy Funds with
Tradable Renewable Certificates. LBNL-54137. Berkeley, Calif.: Lawrence Berkeley National
Laboratory, http://eetd.lbl.gov/ea/EMS/cases/TA.C Case Studv.pdf

Wiser, R. 2002. An Open-Ended Renewables RFP in Minnesota Funds Biomass and Innovative Wind
Applications. LBNL-51513. Berkeley, Calif.: Lawrence Berkeley National Laboratory.
http://eetd.Ibl.gov/ea/EMS/cases/Minnesota.pdf

Database of Utility-Scale Renewable Energy Projects Supported by CESA Members:
http://eetd.Ibl.gov/ea/ems/cases/Large Renewables Patabase.xls
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Aboutthis Case Study Series mi Z%)!;) m

A number of U.S. states have established clean energy funds to support renewable and clean formd of efctridty
production. This represents a new trend towards aggressive state support for clean energy, but few ffflbrts have
been made to report and share the early experiences of these funds. f- ;

This paper is pan of a series of clean energy fund case studies prepared by Lawrence Bfeikdtey KtffOityl
Laboratory and the Clean Energy States Alliance. The primary purpose of this case study series, is to rtport <h
the innovative programs and administrative practices of state (and some international) clean energy funds, to
highlight additional sources of information, and to identify contacts. Our hope is that these case studief Will be
useful for clean energy funds and other stakeholders that are interested in learning about the pioneering
renewable energy efforts of newly established clean energy funds. To access or download all the case studies,
see: http://eetd.Ibl. gOv/ca/cm3Aases/ or http://Amww.cleanenergvstates.org/ %
. - . rAvHiIrW
About the Clean Energy States Alliance
- X *Es.

The Clean Energy States Alliance (CESA) is a non-profit initiative funded by members and foundations tip
support the state clean energy funds. CESA collects and disseminates information and analysis, conducts
original research, and helps to coordinate activities of the state funds. The main purpose of CESA is to help
states increase the quality and quantity of clean energy investments and to expand the clean energy market. The
Clean Energy Group manages CESA, while Berkeley Lab provides CESA with analytic support

Contact the Kanagers of the Case Study Series

Ryan Wiser Mark Bolinger Lewis Milford
Berkeley Lab Berkeley Lab Clean Energy Ofpup” j,
1 Cyclotron Rd., MS90-4000 105 North Thetford Road 50 State Street’,
Berkelay, TA 20 Lyine, NH8V84 Montpelier, VT
510-486-5474 603-795-4937 i
rhwiscrtaibl.gov ni»boling8M2LgQv ' 7' prm-m w damm
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Contract No. DE-AC02-05CH11231. The Clean Energy Group's efforts in connection with this work and
related activities are funded by the Clean Energy States Alliance, and by The Surdna Foundation, the Rockefeller
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Education Foundation of America. :
Disclaimer

This document was prepared as an account of work sponsored by the United States Government While,
document is believed to contain correct information, neither the United States Government nor aity Age
thereof, nor The Regents of the University of California, nor any of their employees, makes any warrahQt:
express or implied, or assumes any legal responsibility for the accuracy, completeness, or usefulness ofany
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Bipartisan effort could bring alternative energy to Bush

by Bill McAllister
Thursday, March 8, 2007

JUNEAU, Alaska - Business at the Capitol has been slow this week as several legislators attend
an energy conference in Washington, D.C., focusing on an Alaska gas pipeline.

A couple of lawmakers who stayed behind, though, are touting their efforts to move forward on
renewable energy.

The effort is based on the fact that even as the state enjoys the benefits of its energy wealth,
residents of rural Alaska are paying highly disproportionate electrical bills. So some legislator!
are pushing for a renewable energy fund to bring cleaner and cheaper fuel to the Bush.

in their effort to establish a renewable energy fund aimed mostly at rural Alaska, House Speaker
John Harris and Sen. Johnny Ellis are reaching not only across the aisle, but across the capitol.

"It's something that can bring the House and Senate together. It's non-partisan, it's
non-ideological," said Ellis, D-Anchorage. "People realize that there's money to be made. Not just
money to be saved, but money to be made on these cutting-edge technologies.”

"So it's responsible for us, both in a bipartisan way and between the House and Senate, to look at
something we can come together on and say how we can generate our efforts, literally, to find
better ways of getting less expensive, more reliable, cleaner power to many of these areas," said

Harris, R-Valdez.

There are some wind farms contributing to electrical generation in western Alaska, but Harris and
Ellis say the state can go much further with wind, and with solar, geothermal, biomass and hydro

power.

They want to establish a fund under control of the Alaska Energy Authority to provide grants and
loans for projects to provide cheaper, cleaner power.

They haven't decided on how to capitalize the fund, although one idea is to use earnings of the
Alaska Permanent Fund.

"We'd need to talk that through. But we're willing to discuss all the options. Nobody's throwing up
any roadblocks at this stage," said Ellis.

"l think sooner or later — and I'm a big advocate of the Permanent Fund Dividend for people --
but sooner or later the permanent fund earnings also have to be looked at for what's good for the
rest of Alaska, too, not just the recipients that get a check," Harris said.

But if those earnings go into a renewable energy fund, Alaska’s oil wealth would go toward
moving some communities away from expensive oil consumption.

Sen. Ellis says eventually, the renewable energy fund will require hundreds of millions of dollars,
but he says they might start off small.

Meanwhile, the fallout continues from Exxon CEO Rex Tillerson’s remarks yesterday on a future
gas line for the state.

Wall Street Access, a daily online newsletter for energy investors, concludes that there probably
is not an Alaska gas line in Exxon's future, and that the company will rely on Rocky Mountain gas
and imports of liquefied natural gas to serve the North American market.

Today, Sen. Con Bunde shot back: "It may be that Exxon defines stability in the way they define
expediency in paying their debts to Alaska fishermen."
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In Alaska, the negative effects of global warming are threatening our very way of
life: salmon streams are wanning, forests are succumbing to increased infestation and fire,
and our favorite winter recreation activities are threatened by increasingly unpredictable
winters. Infrastructure is crumbling as soils destabilize, and even oil and gas seasons are
shortening due to shorter winters in the Arctic.

*
If we don't take action today to stop global warming in its tracks, the Alaska we

know and love will be forever changed - for the worse.
. * t .

I have enclosed “Global Warming In Alaska: The Scientific, Economic, and Social
Impacts of Global Warming in Alaska"”, a special report produced by Alaska Center for the
Environment. | hope you can use this publication as a resource to address the issue of
climate change as you start this legislative session. Of special interest might be the article
written by Peter Larsen and Fran Ulmer at the Institute of Social and Economic Research
titled “Implications ofa Changing Climate for Our Social, Economic, and Political Systems".

Alaska Center for the Environment is Alaska's largest citizen's group Working for the
sensible stewardship of Alaska’s natural environment. With 7,000 dues-paying members
from around the state, Alaska Center for the Environment is a voice for public lands
conservation, clean air, clean water, and livable places. We are also a voice for responsible

action on climate change in the state of Alaska. ,

As you start this legislative session, 1’d like to note three positive policy steps you
can take to help address this growing problem:

» Create a Renewable Energy Fund.
» Ensure that the Climate Change Commission is successful
» Support legislation throughout the session that addresses Global Warming.

Thank you, and please don't hesitate to contact us at Alaska Center for the
Environment for more information.

Sincerely,

Randy Virgin
Executive-Director, Alaska Center for the Environment
(907) 274-3656 « randy@akcenter.org

printed on 100° poit-conmmecr-u‘aste rentted paper
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ALASKA:
GROUND ZERO FOR GLOBAL W ARMING,

GROUND ZERO FOR SOLUTIONS

In Alaska, the negative effects of global warming are threatening our very way of life:
salmon streams are warming, forests are succumbing to increased infestation and fire, and
our favorite winter recreation activities are threatened by increasingly unpredictable winters.
Infrastructure is crumbling as soils destabilize, and even oil and gas seasons are shortening
due to shorter winters in the Arctic.

if we don't take action today to stop global warming in its tracks, the Alaska we know
and love will be forever changed - for the worse.

The good news is that we have the tools to save our state. Energy efficiency in homes
and businesses, increased efficiency in transportation, and renewable energies like wind
power are just a few of the new technologies available in Alaska. Alaskans also have a
powerful congressional delegation that can tell our story to the nation and help move
national climate security policies. Alaska may be ground zero for global wanning, but we
can also be a leader for reversing the harmful causes ofclimate change. By taking the lead,
Alaska can help the rest of the country cut greenhouse emissions, stay competitive in world
markets and create high-tech jobs here at home.

That's why ACE has created a comprehensive campaign to confront global
warming at personal, local, and national levels: At home - Reduce your own energy
consumption by carpooling, using compact fforescent light bulbs, and purchasing energy
efficient vehicles and appliances; In your community - Local assemblies and mayors can
sign onto the Mayors' Climate Protection Agreement to reduce global wanning emissions
by 7 percent below 1990 levels; Across the state and nation - Alaska's state legislators
and .he Alaska delegation to Congress can pass legislation to fund the development of
renewable technology, set cleaner air and pollution standards and increase fuel efficiency
in automobiles.

Take action today. And spread the word.

If one household changes its light bulbs, it won't be enough. But if we all take
responsibility, and help push our communities and state leaders towards a plan of action,
we can stop global warming before it’s too late.

I hope you enjoy this special edition of Center News- and then take action today!
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Alaska has been aptly titled ‘ground zero tor
global warming.” While the rest of the country
debated whether the phenomenon actually existed,
Alaskans have been compiling a list of scientific
and anecdotal evidence detailing the ways climate
change is affecting our way of life.

Today, the topic of global wanning in Alaska
is no longer relegated to personal speculation and
small talk amongst friends. Over the past year, the
state legislature created a Climate Commission,
Anchorage Mayor Begich brought 35 mayors
from 16 states to Alaska for a global warming
summit, and the issue now makes headline news.
A recent survey released by Leiserowitz and
Craciun reveals that the majority of Alaskans not
only believe that global warming is happening,
but consider it a serious threat (specific numbers
are referenced throughout this report).1

Alaska Center for the Environment created
this special report to compile the ideas and
observations of Alaskans who are dealing with
global warming in their work and their daily lives.
As this report progressed, we realized we were
only just beginning to realize the scope of work
being done in the state. Every day we learn of new
individuals, organizations and elected officials
who are developing innovative solutions to help
their communities address this monumental issue.

This report provides an overview ofthe science
that shows how global warming is changing our
wildlife and ecosystems, affecting our culture and
economy, and looks at some of the solutions that
are being implemented right here in Alaska. This
report also marks the kickoffof ACE's 2007 global
warming campaign and we hope to actively engage
all Alaskans in addressing this unprecedented
challenge to life and livelihood in Alaska.

| Leiserowitz, A. A., & Craciun. J. (2006). Alaskan opiniors on global
wanning. (Report No. 06-10). Eugene. OR: Decision Researc'
http "wwww.decisionresearch.org'Projects/*CliinateChange/
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by Edward E Berg, US Fhii and Wildlife Serna, Kinai NationalWildlife Refuge

Visitors and residents alike often complain that it rainsfrequently on the Kenai Peninsula, Alaska. In truth this is an illusion;
the rainfall is light audit doesn 7 accumulate. Indeed, the western Kenai lowland is actually quite dry because it is situated
ina strong rain shadowfrom the Kenai Mountains on the east side o fthe Peninsula. When 17 inches ofannual precipitation
fall on Sterling in the center ofthe Kenai lowland, as much as 120 inchesfall on the eastern (Prince William Sound) side

o fthe Peninsula at the port of Whittier.

Because the western Kenai is so dry, the landscape is extremely sensitive to increased summer drying which has occurred
in recent decades. This drying is quite visible in the annual water balance at the city of Kenai (Fig. 1), for example, and has
resulted in falling lake levels and the loss of many small ponds and wetlands (Klein ei al. 2005).

- Kenil Airport
WATER BALANCE (P PET) 1 f/1 L The water balance, which is the
Mean 5.8 inches/p inference betweenprecipitation (P) andpotential
evapotranspiration (PET), represents the water
: availablefor streamflow, groundwater recharge
L A M a n | and biomass growth. Warmer summers since
A Vif * N\ IMS have increased evapotranspiration, even
! V though precipitation has remained unchanged.
Drought 1egins 1968— " Mean 28 inches/yr
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Prior to the warming of North Pacific sea surface temperatures in 1977, several warm El Niflo summers typically
would initiate an outbreak of the spruce bark beetle (Dendroctonous rufipennis or SBB), which would subsequently be
extinguished by several cool La Nifla years. Since 1977, longer runs of warm summers have allowed SBB populations
to grow exponentially, often by shortening the 2-year beetle life cycle to 1year. Warmer winters have facilitated greater
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Fig. 2. Cumulative spruce bark beetle Fig. 3. Annualsummertemperatures (Homer) andannualspruce bark beetle mortality in white/
mortality between 1989-2002fo r south- Luts/Sitka spruceforests on the southern KenaiPeninsula. Forestmortality was estimatedfrom
central Alaska was 3 million acres. V'S Forest Service aerial surveys beginning in 1971 andgroundAmsedfield reports beginning
Mortality was higher on the southern in 1950. Red indicates runs o ftwo or more warm summers that initiated spruce bark beetle
Kenai because o f monospecific stands outbreaks. Blue indicates runs o f cool summers that apparently extinguished or retarded
o fnature white spruce where the time- outbreaks. Mortality has been at background levels since 2001 in spite o fwarm summers due

since-Ust-fire averaged bOOyears. to absence o fmature spruce trees.
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*r largest SBB outbreak ever recorded in Ninth America (Figs. 2 A 3). The outbreak ended only when the beetles had
exhausted available host material, not because the summers had cooled.

For the past 2500 years there has been no connection between SBB outbreaks and wildfire. Qur fire history and SBB
oosKeak history studies indicate that white/Lutz spruce (Picea glauca and P. x lutzii )forests bum with a mean fire return
interval (MFI) of 400-600 years, whereas the beetles thin the forests every -50 years (Berg and others, this proceedings;
Berg and Anderson 2006; Berg et al. 2006). Black spruce (P. mariana) - which is not significantly affected by the SBB -
pror. ides the dominate fire regime on the Kenai, with an MFI of ~80 years (De Voider 1999).

Although Kenai beetle-killed forests did not bum in the past, the climate is drier now and there have been several fires
it newly-killed forests with red needles. A decade has passed since much of the forest was killed, and none of the forecasted
conflagrations have so far materialized. The presence of much down timber, however, makes fires difficult to fight when
they do occur, and the brittle dead branches increase the risk of spotting in wind-driven fires. Lush stands of tall bluejoint
grass (Calamagrostis canadensis) have proliferated under the open dead spruce canopies. Fire managers thus still consider

Fig. 4. Wetlands (orange) and black spruceforest (green) on the
Kenai Peninsula. As the wetlands continue to dry with climate
warming, they will be converted to shrubs and black spruce,
providing greater continuity o fthe highflammable black spruce

fuel type.

the thousands of acres of beetle-killed spruce forest a major wildfire liability, especially during wiarm and dry periods in late
spring before vegetation green up when the bluejoint grass is highly flammable.

The warmer summus are drying out Kenai wetlands. Peatlands that have been wet Sphagnum fens for 8-13,000 years
are for the first time being invaded by woody shrubs and black spruce. In the past these wetlands were fire excellent
firebreaks; as the climate dries they are becoming fuel bridges (Fig. 4).

With a warmer climate we expect that bark beetles will kill white/Lutz spruce before continuous canopy mature conifer
forests can be re-established, and that the resulting grasslands and hardwood forests will provide a more heterogeneous
vegetation cover in upland areas. The absence of conifers will make the upland areas more fire resistant, at least after spring
green up. The lowland areas, on the contrary, will become more flammable with increased shrub and black spruce cover.
The human population of the Kenai is growing at 2.2% per year, and much land has been subdivided after salvage logging
of beetle-killed spruce. Most fires on the Kenai are human-caused, and increased fire suppression activity will probably be
necessary in the expanding urban-wildland interface.

LITERATURE CITED
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byJeff Shart Science Advisor to Alaska Marine Conservation Council

Marine food webs are already responding to warmer ocean temperatures around Alaska, andfew of the consequences
will be beneficial. These impacts, clear consequences ofglobal warming, will continue to be most obvious in the Bering
Sea. where the progressive loss ofsea ice may change the whole character ofthe ecosystem within asfew as one or two
decades. The sharp melting point of water means that even small increases, less than | 0F, can cause dramatic losses
of seasonal sea ice and the biota that depend on it. Sea ice losses are already substantial in the southeastern Bering
Sea. and left un-controlled, projected emissions ofcarbon dioxide and other greenhouse gases may' result in an ice-free
Bering Sea year round by the end ofthis century’. This would not only result in the elimination ofpolar bears and the
ice-dependent seals that are their prey there, it would also dramatically alter the nature ofthe marinefood web.

The Bering Sea currently sustains some of the largest
and most valuable commercial fisheries in the world, and
like all fisheries, these ultimately depend on the primary
productivity of plants. A substantial proportion of this
productivity is associated with algal communities attached
to the underside of floating ice. The ice also exerts strong
structuring effects on the underlying water column that
mediate the phytoplankton productivity, and affects rearing
habitat for numerous species of fin and shellfish. Loss of
the icc will delay the spring phytoplankton bloom and thus
prolong the winter starvation period of fish and shellfish
that depend on it. and making surv ival through juvenile life
stages more difficult. This may lead to increased food web
fragility because of dominance by adults of a few species
that are more vulnerable to over-harvesting management
errors, and a decreased food web complexity overall.

Less drastic but still significant changes are also likely
in the GulfofAlaska. Some sense of the magnitude of such
change may be gained from the 1977 “regime shift”, probably
the first big food web reorganization in the northern Pacific
that was induced by global warming. Inthe GulfofAlaska,
this event was associated with the widespread transition
from a food web dominated by benthic production, which
supported large scale commercial fisheries for crabs and
other bottom dwelling organisms, to one with increased
pelagic production. This contributed to, and perhaps
caused, the collapse of the crab fisheries in the Gulf, and
to increased production of economically worthless species
such as arrowtooth flounder. It now seems clear that the
cooler temperatures that prevailed prior to 1977 are unlikely
to return, but further temperature increases could lead to
new food web transitions to unknown states in the future.

In some respects, marine food webs in the Arctic may
well benefit from warmer temperatures. Although sea ice
loss in the Arctic will also threaten polar bears and other
ice-dependent mammals such as seals and walrus, the

ensuing warmer temperatures will expand coastal migration
corridors for salmon and other species. Several species of
salmon are already expanding their reproductive habitat
into the Arctic, the most dramatic example being invasion
of the Mackenzie River by chinook salmon, which may
expand the available habitat for this species considerably.
But overall productivity throughout most of the Arctic will
always be constrained by the long winter starvation period
induced by the absence of sunlight to support the base ofthe
marine food web.

Ocean acidification is another less widely appreciated
but equally insidious consequence of rising atmospheric
carbon dioxide levels. The acidification results when
carbon dioxide dissolves into seawater, forming carbonic
acid. On current emission trends, the amount of acidity
in the surface layer of the ocean will triple by the end of
the century worldwide. An increase of this magnitude
is enough to seriously impair organisms that depend on
calcium carbonate, such as coral reefs and many molluscs
including clams, because the increased acidity promotes
dissolution of their support structures. Other species, such
as shellfish generally, also depend on calcium carbonate
to provide rigidity to their shells. Models indicate that
doubling the acidity of the marine surface layer may already
be unavoidable, as a result of the carbon dioxide increases
over the last 50 years.

All these changes induced by global warming will
exacerbate the already difficult challenges faced by those
charged with managing the world’s living marine resources.
Coping with them will require new management paradigms
to deal with the increased uncertainties attending these
changes. Stabilization of the world’s atmosphere, soon,
would enhance the likelihood that we might still preserve
a considerable portion of kind of marine environment we
have adapted to as a species.



by Se VaLer, Qi inlet Kesper

In the mid-1990s. millions o facres ofspruce trees, in watersheds o fsome o fthe most cherishedsalmon streams in southcentral
Alaska, diedfrom a massive spruce bark beetle epidemic. Local communities, who rely on salmonfor sport, commercial
and subsistencefishing, began asking how this and the subsequent logging activity would affect the health ofthese streams.
In response to these concerns, the Homer Soil and Water Consenation D strict and Cook Inletkeeper began an intensive
water quality monitoring program in [199fi. In the end what we'vefound is that streams on the lower Kenai Peninsula are
showing signs ofstress, not because o fthe spruce hark beetle infestation, butfor the same reason the infestation happened

- a warming climate.

Water ten., erature is one of the most significant factors
in the health of stream ecosystems. Temperature afTects
salmon egg and fry incubation, fish metabolism, resistance
to disease, and availability of oxygen and nutrients. Starting
in 2002, we’ve used Onset’s StowAway TidbiT temperature
data logger, which is a cost-effective, reliable tool, to collect
continuous temperature data in the Anchor River, Stariski
Creek, Deep Creek and Ninilchik River. We program the
data loggers to record water temperature readings every 15
minutes from May to September. The data is downloaded
to computers after we pull the instruments from the water.

The results have been alarming; monitoring has
revealed that salmon streams on the lower Kenai Peninsula
are warming, frequently above state-assigned standards set
to protect spawning and passing fish. In 2002, temperatures
exceeded Alaska’s standards for egg and fry incubation on
more than 50 summer days. By 2005, exceedances occurred
on more than 80 days. This is not just a local concern for
residents of the lower Kenai Peninsula; recent studies in
tributaries of the Kenai River and Susitna River also show
consistent water temperature exceedances.

The implications of warming salmon stream
temperatures are potentially sweeping. While biologists
elsewhere have recorded short-term increases in run
strength after the onset of warming stream temperatures,
there’s also ample documentation showing high water
temperatures can increase salmon vulnerability to pollution,
predation and disease. On the Yukon River, for example,
wanning temperatures have been implicated in an increase
in Ichthyophonus - a parasite that renders fish tissue mushy
and inedible - and potential pre-spawning mortality among
chinook salmon.

Climate models tell us that air temperatures will
continue to increase between 13oF and 15.50F for the Cook
Inlet basin by 2100. Water temperatures are predicted to
follow suit and rise 5.40F in the coming years. Yet despite

the association between warming water temperatures
and reduced salmonid survivorship - there is little or no
consistent, long-term temperature data for salmon streams
in Alaska. Without such basic information, it is impossible
to gauge the health of Cook Inlet’s salmon habitats and
resources, and equally difficult to develop management
responses to improve watershed resiliency to climate
change.

In the year ahead, we hope to work with other community
groups and Soil and Water Conservation Districts to develop
a network of water temperature monitoring sites to increase
our understanding - and to promote public and governmental
awareness - of the current and increasing risk to water
resources and fisheries from rising water temperatures in
Alaska's salmon streams due to climate change.

Sue Mauger is Stream Ecologist with Cook Inletkeeper,
a citizen-supported nonprofit organization dedicated to
protecting the Cook Inlet watershed and the life it sustains.



by Mike WiBams, co-chair ofthe Alaska Intertribal Council

This article appeared as a Compass in the Anchorage Daily News on Feb. 4, 2006 and is reprinted here with permissionfrom the author.

Global warming is undermining the social identity and cultural survival ofAlaska Natives. As we watch our ice melt, our
forests burn, our villages sink and our animals become diseased, we know that our health and our traditional ways oflife

are at risk.

Our elders, in particular, are deeply concerned about
what they are witnessing. Unpredictable weather and ice
conditions make travel and time-honored subsistence
practices hazardous, endangering lives.

Everything is changing so quickly. Lakes are drying;
new insects are appearing; permafrost is melting; berries
are disappearing; storms are fiercer; animal populations are
changing; our fish are rotting on drying racks; and polar
bears are drowning.

Because of massive, record-breaking forest fires, our
youths and eiders are having trouble breathing. Our ice is
so much thinner, or entirely gone. And our coastlines are
eroding, washing away ancient artifacts from our ancestors
as well as modem infrastructure.

In recognition of this tremendously serious situation,
the Alaska Inter-Tribal Council unanimously passed a
resolution urging the U. S. Congress and the president
to move forward on a national, mandatory program to
reduce global-warming pollution and prevent irreversible
harm to public health, the economy and the environment.
Traditional knowledge and science both strongly support
urgent, meaningful action.

For many reasons, Alaska Natives are the Paul Reveres
of global warming. From first-hand experiences and
observations we know: “The BTU’s are coming; we are
being threatened; and we must take action to protect current
and future generations now.” There is so much at stake in
Alaska and, of course, in the entire nation.

As a resident of the small village of Akiak o». the
Kuskokwim River, | have also experienced global warming
as an Iditarod race musher. “The Last Great Race” has
changed in many ways since | first starting participating in
it, in 1992. Because of an absence of snow in recent years,
we have had to move the start on numerous occasions from
more southerly Wasilla to more northerly Willow and even
Fairbanks. To keep the dogs cool, since the days are too
warm, we have to mush mostly by night now. And, we also

mush more on land and less on the frozen rivers because of
thaw'ing.

I hope as many Alaskans as possible will team about the
huge threats that global warmine presents and communicate
our deep concerns to our electeu leaders. We owe it to future
generations and to our elders.

Throughout Alaska we are in peril from global wanning.
Our leaders must take responsible action in 2007 to
document the extensive costs of global warming, to reduce
greenhouse gas emissions and to help those communities
ruth as Shishmaref that need to be moved, repaired or
otherwise assisted because of the adverse impacts of global
warming.

This is our most sincere and urgent plea.

Alaska DMshn ofTourism
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by Peter Larsen and Fran Ulmer, Institute ofSoaolond Economic Research

Research on the causes and effects ofglobal climate change has many dimensions, because ofthe inherent complexity' ofthe
issue. Many researchers have been studying the underlying causes or the ecological or biological consequences o fclimate
change. Xow, a handful ofscientists are beginning to look at the implications o fa changing climatefor oursocial, economic,

andpolitical systems.

Atthe Instituteot'Social and Economic Research (ISER),
which is part of the University of Alaska Anchorage, we’re
analyzing thecostsofreplacing public infrastructure—roads,
airports, bridges, and hospitals—that may be damaged by
climate change. We’re estimating replacement costs under
different climate scenarios looking well into the future.

We hope this work will help Alaskans understand and
prepare to deal with the potential economic effects ofclimate
change in our state. Our research is partially funded by the
National Commission on Energy Policy in Washington
D.C. and is part ofa broader research initiative underway at
14 universities assessing the effects of climate change, fhe
initial results of this ISER project will be available early in
2007.

In addition to the original research we’re doing,
we're also working with faculty from the University of
Alaska Fairbanks to create and support the Alaska Center
for Climate Assessment and Policy, Regional Integrated
Science Assessment (RISA for short). That work is funded
by the National Oceanic and Atmospheric Administration
and is one of eight similar programs nationwide designed
to support research examining complex climate-sensitive

issues of concern to decision-makers and policy planners at
the regional level.

For now, the center is concentrating on potential effects
of climate change on transportation and is looking for
businesses and organizations that could use more specific
products from government to help them plan for the effects
of climate change.

The center is organizing a meeting to be held in
Anchorage on February 15, 2007, in conjunction with the
Alaska Forum on the Environment, which is being sponsored
by the U.S. Environmental Protection Agency.

The goals of the meeting are 1) to identify scientists,
policymakers, planners, representatives of industry, and
others who might be interested in becoming partners in
a RISA network; 2) to identify specific partnerships for
exchange of currently available scientific information; and
3) to begin building partnerships for the exchange of new
research and information.

Ifyou 're interested inparticipating in the RISA effort, please
contact Fran Ulmer, Director, bvphone (907-786-7710) or
e-mail (affair(auaa.alaska. edu).

AJatka Division of Tourism
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Global warming, climate change, whateveryou 'dlike to call it, has been affecting Shishmarefandits residents monumentally
forthepast 1(X)years. Ata recent work session o fthe ShishmarefErosion and Relocation Coalition, the local elders committee
were invited to attend and help critique each ofthe nine potential sites for relocation.

The discussion included the known activities of our
community since the founding ofour village by the Russian
explorer Lt. Otto Von Kotzebue in 1816 to present. During
the discussion, one of the elders mentioned that in 1920 the
federal government wanted to relocate our community to
Nushigak near Dillingham due to the flooding and erosion
occurring in our community.

Our people were told that the new area that they wanted
us to relocate to was similar to our area and had much of
the same animals that we hunt and the same climate as we
have. In the early 1950s, our grandfathers first reported in
their local Traditional council meeting that the flooding
and erosion was getting worse and was starting to be a real
concern of our people.

In October 1973, after a massive storm washed away
30' of shoreline, the community met with the governmental
agencies and decided to relocate on the mainland 5 miles
away. A year later in 1974, the community decided to stay
on the island, due to the promise that a seawall would be
built along our shoreline, which would protect our people
from the fall storms. During August 1974,50,000 sandbags
were installed in the worst areas of the community and fifty
years later, still no full beach front protection has been built
for our community.

After the 1997 storm, which forced our community to
relocate 13 homes to higher ground within the community,
we decided that we must form a committee to help ourselves
find a solution to our flooding and erosion and find a suitable
site for relocation. In 2001 we formed the Shishmaref
Erosion and Relocation Coalition, which is made up our
local governing bodies and our local Native Corporation
and the Elder and youth groups' representatives.

The coalition has monthly meetings and public meetings
to help with planning and funding requests and to develop
an organization that can help coordinate our activities with
the state and federal governmental agencies. In 2002, the
Coalition developed a strategic relocation plan to help with
the planning and funds requests for the beach protection and
relocation project. Since the formation ofthis Coalition, we
have done the following projects for our community:

2001

Formation of the Erosion and Relocation Coalition
consisting of the City Council of Shishmaref, the IRA
council, and the Board of directors of Shishmaref
Native Corporation to find a solution to beach erosion
and represent the community in activities associated
with relocation to the mainland.

The USDA-NRCS begins evaluation of 11 relocation
sites identified by the Coalition.

2002

Shishmarefvotes to relocate to the mainland realizing that
the relocation could take 15 to 20 years to accomplish.

Senator Stevens calls for a GAO study of villages
experiencing flooding and erosion.

USDA-NRCS completes a Reconnaissance Report:
"Shishmaref Site Analysis for Potential Emergency and
Evacuation and Relocation Sites."

m The GAO completes its report to Congress and confirms
that 186 Alaskan villages are encountering flooding
and erosion. Shishmaref is mentioned as one of the top
communities most affected and in need of relocation. Of
the 20 villages in the Bering Straits Region, 18 are being
affected by flooding and erosion.

A Sim Cost of Alternatives study includes information
on the impacts of relocation on subsistence use and the
culture of Shishmaref residents. The study estimates
the cost of staying in place (SIIOm), relocating to a
nearby mainland location ($180m), co-locating to Nome
($93m), or co-locating to Kotzebue (S141m).

Transportation bill provides $4.25m to start construction
of the relocation road, $5m is appropriated.

The State Legislature obtains a $500,000 match
requirement and a Reconnaissance study is to be started
in 2006 by ADOT and Kawerak Inc.

Y,
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Inclosing. Subsistence is our way oflife, wc arc hunters
and we are gatherers. Prior to this, Tribal nwiviban moved
within our traditional lands for the subsistence harvest using
Shishmaref as a winter camp for the past 4,000 years. Our
ancestors followed the seasons, moving from the rivers and
streams, to the coast, and then on to the coastal islands. This
tradition is still followed today. Our subsistence lifestyle
takes us to our camps in numerous locations along the
mainland and coastal islands.

Today, we travel by snow machine over the ice and by
boat when the ice is no W>iuser safe. Our primary subsistence
foods include: bearded seal, walrus, fish (salmon, white
fish, trout, and herring) moose, musk-oxen, caribou, ducks,
geese, ptarmigan, berries (salmon berries, blackberries,
blueberries, and cranberries), and assorted greens just to
name a few.

Who and what we are is based on where we live and the
way we live. We have been here for countless generations.
We value our way of life, we value the environment as it
sustains us; it provides for our very existence. The no action
option for Shishmaref is the annihilation of our community.
We are a community tied together by family, common goals,
values, and traditions. We are different from our neighbors.

The community of Shishmaref has a long and proud
history. We are unique and need to be valued as a national
treasure by the people of the United States. We deserve the
attention and help of the American people, the state and the
federal government. Although our community decided to
relocate onto the mainland, we have not received the basic
infrastructure improvements that were provided to other
Alaskan communities; we must be allowed these public
services to support our own community.

The State and federal government must not disregard
our cries for assistance to improve our everyday needs as
Shishmaref and many other Alaskan communities have
been dealing with the challenges of global climate change
for the past 100 years.
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byJoe Stodk, Alpine guide and ACE member

| became glacier obsessive in 1988 when Ifirst saw the Tasman Glacier. Dad and / were heading into Mkmnt Cook National
Park to climb a small summit ten miles across the Tasman—New Zealand's longest glacier. A familyfriend told us about
making the same trip 20years before. “From the trailltead I climbed up the Tasmans lateral moraine. Then I climbed up to
the glacier s while ice. ” When we arrived at the crest ofthe moraine—a ridge ofdebris dumped offthe glacier s margin, the
white ice was gone. Instead we saw a crumbling wall o fboulders and gravel dropping 500 feet to rock-covered ice. Somehow
Wehad to get down and across this war zone ofrubble. Maybe this was how glaciers are supposed to he, we thought.

After that trip into Mount Cook, | worked with
glaciologists who showed me how to observe the health of
a glacier by the shape of the ice, distribution of snow, and
sco ;r lines on the mountainsides. | began seeing glaciers
not simply as permanent and powerful masses of moving
ice. but also as vulnerable beasts, easily knocked around
by a small rise in temperature. Now; as 1travel to glaciers
around the world, their ailing bodies are painful to see. |
wish | could ignore their dying groans and be happy in the
mountains, but I'm watching my favorite places disappear.

Last spring, friends and | skied a 100-mile glacial
traverse of the Neacola Mountains—those low jagged
peaks visible across Cook Inlet from Anchorage, Alaska.
When fog settled onto the glaciers and visibility became
zero, we compared GPS units against our 1958 USGS maps
to navigate. | began noticing a difference between the GPS
elevation and map elevation, and recorded and compared
these elevations during the rest of the trip. The glacier
surface had dropped 70 feet in 48 years. Subtract 70 feet of
ice from the top of the Matanuska Glacier and that’s enough
water to supply Anchorage for 78 years. Shave 70 feet of T
all Alaska's glaciers and sea level rises.

In the Neacola Mountains, the shrinking glaciers
made traveling easier. With less seasonal snow, the glacier
conveyor belt has slowed down and fewer crevasses form.
We normally rope together and | feel like a hyperactive dog
on a leash, but with less crevasse danger, the rope stays
packed. Glaciers no longer threaten us. We threaten them
by turning up the heat.

Fewer crevasses are the only bonus of climate change
for mountaineers. Our approaches to mountains are now
moraine bashes where glaciers once flowed. Blocks of
seasonal snow cascade off glacier-polished slabs below
the routes. On mountain faces, rocks frozen for hundreds
of years drop like cannonballs toward our flimsy helmets.
Classic routes are now gone. The Black Ice Couloir on
Grand Teton is now dirt. The Ice Window Couloir on
Mount Kenya is a rock climb. The legendary White Spider
is gone from the Eiger. Ten years remain to see the snows of
Kilimanjaro. The glaciers of Montana, Wyoming, Colorado.

and California are just prehistoric dinosaurs, hiding under
piles of moraine.

Last weekend, my wife Cathy and | skied on the Lane
Glacier in the Talkeetna Mountains. | knew that for the
next eight months the Lane would be comfortable under its
winter blanket of snow. Then another summer of heat and
rain will melt through the snow and then the ice. In five
years the Lane will be gone.

Glaciers point their thawing fingers right at us. They are
at our mercy, yet we humans, who are responsible for their
.ecline. are at risk. Glaciers can’t grab a thicker blanket
of snow from the closet, just like we don’t have another
planet. We have the ability to care. To vote. To scrutinize the
true importance of everything we put in our carts at Home
Depot. To sell our SUVs and get 45-mile-per-gallon rides.
To show that minimizing climate change is a good thing,
even for the most self-interested.
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Observing glacial recession whte enjoying the freedom ofthe hHk
Photos courtesy ofloe Stock.

Joe has been climbing and backcountry skiingfor 20years.
He was alpine-guide certified in 2003 and is working towards
ski mountaineering guide certification. Joe is also a writer,
photographer, and hydmlogist.
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by Susanne Reek, Munidpafty ofAnchorage

A little over ayear ago, Mayor Mark Begich hiredformer ACE director Kevin Harun as Anchoragesfirst-ever Renewable
Resources Coordinator. After attending the 2005 Sundance Summitsponsoredby ICLEI - Local Governmentfor Sustainability,
Mayor Begich was inspired by the concrete steps mayors were taking across the country to reduce global warming emissions

- steps that also save cities money.

“Mayors across Alaska are now recognizing that we
need to be part of the solution,” stated Mayor Begich, “the
steps we are taking in Anchorage make sense economically
and environmentally.”

In 2005 alone, the 160 cities taking steps to reduce
emissions through ICLEI’s Climate Protection Campaign
saved 23 million tons of global warming pollution and
$600 million in energy and fuel costs. In Anchorage, Mayor
Begich is tackling the issue from all sides, including:

m Installing energy-efficient technology in City
Hall that will save between $30,000 to $40,000 in
electricity costs each year,

m Installed a methane recovery system at the Municipal
Landfill that will power 2,500 homes,

m Switched to energy-efficient LED lights in Town
Square Park for City of Lights,

m Building the new Dena’ina Convention Center to be
a model of energy efficiency through electrical and
HVAC innovations.

Working to promote and secure funds for the
Fire Island wind project and looking into the
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possibility of generating geothermal power from
Mount Spurr, and

» Pioneered Anchorage’s first green building
interior design during the renovation of the Sadler
building in Mountain View.

One ofthe cornerstones o fthe new Renewable Resources
Program has been to revitalize the Anchorage recycling
program. Within the next year, the City hopes to have a
curbside recycling plan that is ready to implement. “ACE’s
work has brought this issue to the front burner for the City."
stated Kevin Harun.

In addition. Mayor Begich has signed onto the Mayor's
Climate Protection Agreement and the Cities for Climate
Protection Campaign. Along with Alaska Conservation
Foundation. ICLEI-Local Governments for Sustainability,
and the U.S. Conference of Mayors, Begich sponsored a
national meeting of 35 mayors from 16 states in Girdwood
this September. The meeting highlighted the costs our
communities are facing right now, and in the near future,
due to global warming. It also demonstrated just how much
one community, like Anchorage, can accomplish in a short
amount of time.
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Mayors from around the country mit Exit Ghder while in Alaska jot the

“Strengthening Our Cities: Mayors Responding to Global Climate Change” meeting.



bf Tin Troucf, former AEAstudent

1 ve always been skeptical that a single person can be a catalystfor measurable social change on a large scale. Iti always
seemedto me like trying to change the way people think is one ofthe hardest things that one can endeavor. Or at least that is.
until lastyear I witnessedjust that during Alaska Youthfor Environmental Action s tAYEA) Global Harming Campaign.

The story begins with an AYEA student named Vemer
Wilson. After seeing firsthand .ome of the impacts of
climate change in his native Dillingham in the summer of
2005 he was inspired to write an open letter to the leaders
of our state demanding action on climate change. As other
AYEA students read the letter, someone came up with the
idea of turning it into a student petition and trying to get as
many Alaskan students to sign it as possible. The petition
soon became the centerpiece ofa project to educate students
of Alaska about the issue of climate change and to show that
when properly informed they too would demand action.

One of the big early surprises for me in the early stages
of the project was how important that education component
was. Even with recent media exposure and the extreme
pertinence of the issue to our state, most of the students
we talked with initially had very little knowledge or
concern about the impacts of global warming. They were,
however, very quick on the uptake, which shows that even
rhc increased media exposure hasn't done enough to raise
public awareness about the issue.

Injust three and a half months of traveling from class-
to-class, school-to-school and town-to-town across Alaska,
we managed to reach around 8,000 students from over 100
communities while presenting to over 300 classrooms. In
the end we achieved our initial goal of 5,000 signatures.
More than just achieving a numeric objective, however,
I think Vemer's petition accomplished something much
greater. His letter inspired a handful of students to take up
arms against the ignorance and apathy of our generation,
and we were able to creatr social change on a large scale.

Our campaign was partially or fully responsible for the
unanimous passage of the Alaska Association of Student
Governments’ strongly worded resolution on climate
change (submitted by students that joined the campaign
after listening to our presentation), the unanimous passage
of the first piece of legislation addressing climate change
by our state legislature, and the agreement of Mayor Begich
to sign onto the Mayor’s Climate Initiative.

The campaign culminated in a trip to D.C. to meet with
members of Congress. A group of six AYEA students met
with nearly a dozen congressmen and their respective staff
to discuss the issue. The meetings finished with a press
conference with Senator Murkowski where she was formally

AEAtdkes theirgldodl woming canpeign to DC
Make sure tojoin their current 3-2-1 campaign (details on page 19)!
presented with the 5,000 signatures. The final meeting with
Murkow ski initiated a very subtle yet dramatic change in the
position the senator took on the issue. She had not planned
on supporting a bill requiring mandatory reductions in
greenhouse gas emissions, but in a radio address follow ing
our meeting, she referenced our campaign and said that shv
was open to the need for mandatory emissions reductions.
Given the intense political interests and lobbying pressures
surrounding the issue, this was a major breakthrough.

I think it was on that very afternoon that | first started
believing in the power of the individual. Vemer and his
letter initiated social change that became broad enough in
scope as to signal a change in group knowledge, the way
a whole demographic of people thought about the issue.
Sen. Murkowski’s near about-face showed that we had
demonstrated a consensus among her constituents.

The solution to global climate change is dependent
upon everybody. We all must proper’v understand the issue
and be willing to deal with it in a meaningful way. That is
why this project was so beautiful; one person wrote a letter
and as a result at least 1out ofevery 10 Alaskan high school
students have declared that they refuse to remain ignorant
or apathetic towards global climate change. It really made
me appreciate just how much ofa difference each ofus can,
and must, make.

Alaska Youthfor Environmental Action (AYEA) is aprogram
ofthe National Wildlife Federation. For more information
onglobal warming, recycling, or other AYEAprojects, go to:
www.ayea.org or call (907) 339-3907.
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Meimportant ways Alaskans can do somethingabout/no <;m . li,, - . new nsefficiently
aspossible, andgenerate as much ofitfrom clean renewahL - . isu>g\resonn\
including wind, geothermal, biomass, ocean power, and Indi-- - tini -

For decades Cook Inlet gas has enabled most of urban
Alaska to bum a relatively clean fossil fuel to generate
the large majority its electricity. Today Cook Inlet gas is
diminishing. As those supplies dwindle and Alaska gas
becomes lied to Lower 48 pricing mechanisms, local gas
prices have begun to escalate. In less than three years, the
price Chugach Electric Association pays for its gas has more
than doubled, and utility bills are increasing.

The entire state, especially the transmission connected
Railbelt. is facing important energy choices, and a u indou
of opportunity now exists to develop renewable energy
to replace a portion of our reliance on gas. If we don't
develop more renewables now, utilities may turn to Alaska's
abundant coal deposits for energy, which could drastically
increase Alaska's GHG emissions.

Fortunately, Chugach, Municipal Light and Power.
Golden Valley Electric Association, and Homer Electric
Association are all working toward Alaska's first large-
scale wind farm on Fire Island, olf the coast of Anchorage.
Though 50 MW is currently proposed, the island could
accommodate up to 120 MW of generating capacity (the
peak demand for the entire Railbelt between Homer and
Fairbanks is approximately 800 MW). Final FAA appro\al
and construction of the infrastructure to connect the island
with Anchorage are the project’s two remaining hurdles.
If built. Fire Island will provide an excellent example to
Alaskans of how a local and inexhaustible resource can
displace significant amounts of fossil fuel as it generates
clean power. Golden Valley is also moving ahead quickly
with its own plans to build a wind project near Healy that
could produce up to 100 MW of power, and Kodiak Electric
Association is working toward a wind project that would
displace significant amounts of diesel.

With the recent installation ofthe state's first geothermal
power plant at Chena Hot Springs Resort, interest in
geothermal power for the Railbelt is also growing. State
government. Railbelt utilities and private developers are
all enthusiastic about the possibility of a 50-100 MW
geothermal plant near Mt. Spurr, a volcano about 80 miles
west of Anchorage. Initial exploration of the area in the
1980’s indicates that a viable geothermal resource probably
exists, and the power plant could be located within about
25 miles of the existing power grid at Beluga. Geothermal
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power would provide the grid with more “base load”
electricity that would be available nearly 100% of the time,
as opposed to wind which is typically available only about
one third of the time.

Southcentral Alaska also has potential hydro projects
(much smaller than the controversial 1500 MW Susitna
dam) that could possibly be developed. Interest has
recently revived in generating approximately 300 MW at
Lake Chakachamna, near Mt. Spurr. The Railbelt currently
has over 160 MW of hydro capacity, including the 120 MW
Bradley Lake project near Homer. In Southeast Alaska
most electricity is already generated from hydropower.

The need for more renewable energy is urgent in the
200 or so remote villages across Alaska. Though those
communities rely almost exclusively on imported diesel for
electricity and fuel oil for heat, many villages have great
potential to develop renewable sources for both heat and
electricity.

Six villages are already displacing significant amounts
of diesel with small 50-225 kW wind turbines that a.e
interconnected with existing diesel generators to form wind-
diesel hybrid systems. Approximately 70 villages have
developable wind, but need up-front funding to get projects
going. Along the Aleutian chain geothermal potential exists
along side of wind resources. Naknek, Akutan, and Dutch
Harbor are all looking at possible geothermal development.
In interior Alaska, plans to bum wood from Native lands
for heat and electricity look very promising. Small hydro
proposals may also help displace diesel in village Alaska,
including proposals to test in-stream generators in large
rivers like the Yukon.

As wave and tidal technologies become more cost
effective they will also play a role in generating electricity
for Alaska that is stably priced and climate friendly.
However, because legislated state policy is the driving
force behind the rapid growth of the renewable energy
across the country, Alaska must urge their elected leaders
to provide the same kind of incentives to spur the clean
energy industry in Alaska that are already being offered
to fossil fuel developers. Without strong state policy and
investment, the pace of renewable energy development in
Alaska will remain modest.

Chris Rose is Executive Director o fRenewable Energy Alaska
Project. ACE is afounding member of REAP, a coalition of
Alaska utilities, businesses, conservationgroups, consumer
groups, andAlaska Native organizations that share thegoal
ofincreasing the production renewable energy in Alaska.
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The Alaska Climate Impact Assessment Commission
was established by passage of House Concurrent
Resolution 30 by Representative Reggie Joule, D-
Kotzebue. Commissioners will work on developing
a comprehensive overview of the likely impacts of
climate change affecting Alaska, and steps we can
take to mitigate that impacL The Commission’s work
should provide information which will protect public
health, resource development, fish and game resources,
protect public facilities and infrastructure, identify
financial implications of climate change, and help our
local communities with planning activities.

Appointees:

Senators
Gary Stevens (R-Kodiak)

Donald Olson (D-Golovin)

Representatives
Ralph Samuels (R-Anchorage)

Reggie Joule (D-Kotzebue)

Public Members
Cpt. Bob Pawlowski

» Alaska Fisheries Development Foundation
Mr. Lance Miller

- Juneau Economic Development Council
Ms. Stephanie Madsen

- North Pacific Fishery Mgt. Council
Mr. Dennis Nottingham - PND Engineers, Inc.
Mr. Caleb Pungowiyi - Maniilag Assn.)
Mr. Michael Hurley - Conoco-Phillips AK
Mr. John Shively - Holland-America Line

The Alaska Climate Impact Assessment Commission
will perform its duties through 2007, and make a final
report to the legislature on January 10, 2008. It will
soon initiate a series of public hearings, with the first to
be held in Fairbanks on December 7th and 8th.



ty DeborahVMwis, Alaska C m tM bn Sotaam

T/ address the tremendous threat of catastrophic global warming, we all need to take action at the individual, local, stale,
jmd federal levels; and we need to do it quickly. Wecan do this. Ve have successfully tackled numerous significant challenges

the past with individual and collective actions, including: acid rain, tobacco restrictions, slavery, and voting equality. To
>nji ide hands on. specific. helpful toolsfur individual action andadvocacy, Alaska Conservation Solutions (AkCS) unveileda
re.global wanning website in September 2006, available online at mww.alaskaconservationsolutions.com andthefollowing
j. ride describes some of thefeatures thatyou can use to tackle the problem ofglobal warming.

Hie Alaska Carbon Calculntoi

Personalized by each region of Alaska, the AKCS
Cirbt>n Calculator allows indiv iduals to see how much they
contribute to global warming by asking a series of simple
Aestions, including vehicle use, llights taken each year,
and the cost paid each month for electricity.

The Website computes an individual's average annual
carbon emissions while comparing it with the Alaska
average of 24,000 pounds year and then offers a multitude
of suggestions to reduce one's personal emissions.
Ideas and links for reducing emissions are clustered into
three categories: Conservation: Energy Efficiency: and
Renewables.

Conservation

In the conservation category, solutions are grouped into
15 actions, all of which have specific recommendations
for action in Alaska, including: 1) walk, bike, ride public
transit, or carpool; 2) make sure your tires are fully inflated
and your car tuned up: 3) lower your water heater and
home thermostats: 4) unplug appliances that are not in use;
51 recycle as much as you can, or reuse products that are
not worn out; 6) buy locally produced food - look for the
Alaska Grown logo; and 7) cut down on consumerism.

Energy, Renewables, and Car bon

The Energy Efficiency category features four major
highly linked action recommendation pages: 1) Reduce your
home's heat and energy losses; 2) Replace incandescent
lights with fluorescents: 3) Replace your appliances with
"energy star” rated appliances and 4) buy a hybrid car. Many
of the suggestions, when implemented, will save thousands
of pounds of carbon emissions per year per person.

The renewable energy section similarly offers four
major, highly linked action recommendations: 1) Install
a solar panel on your roof to heat water or to generate
electricity; 2) Install a wind turbine on your windy property;
3linstall a hydro system in a nearby stream; 4) Use biofuels
to power your car or home generator.

For individuals and companies that want to be carbon
neutral, the Website provides information on carbon
offset options, emphasizing a program that is designed to
promote renewable energy in Alaska; the Denali Green Tag
program run by Bonneville Environmental Foundation. By
purchasing enough Green Tags, you can reduce your net
emissions to zero.

K.“flrani

Finally, the Website includes a “Be Heard” section
where Alaska residents can find ways to support critical
change at the local, state, and federal levels. The section
discusses current global warming issues, opportunities and
legislation, and offers sample letters. A few topics covered
include the U.S Mayor's Climate Protection Agreement and
the Alaska Climate Impact Assessment Commission.

The requisite for meaningful federal action is especially
essential. Our delegation needs to hear from Alaskans about
the importance of passing legislation like the 2005 Safe
Climate Act. This Act requires a reduction in emissions
of 80% from 1990 levels by 2050 through a cap and trade
mechanism, motor vehicle standards, renewable energy
requirements, energy efficiency improvements, and other
measures. Because Alaska is on the front line of global
warming, our Senators, in particular, need to have a,
proactive role in addressing the causes and impacts. If they

hear from enough of us. they will.

IHKil W oid

The primary creator of the website was Heather
Benz, who was bom and raised in Alaska and now attends
Stanford University. She observes. “We wanted to give
users the resources to follow' through and carry out positive
carbon-reduction changes and advocacy in their lives, while
showing Alaskans that fighting global warming can be both
easy and economical. We can each reduce our impact and
protect Alaska for my generation and the generations to
come. The power to stop global warming is in our hands!”



As we enter the New Year and the season ofresolutions, it is tempting to start tackling the projects 02007, such as ACE's
Global Warming Campaign, but lets first look back at all we've accomplished this year. Thanks to supportive mem ,r\
likeyou that such a stnmg voicefor consenation resonated across the state. Whether writing letters, testifying at hearings,
making phone calls, or celebrating at our events, you are the reason behind ACE s success, and here arejust afew examples

ofwhat we've accomplished together:

*  ACE members made their voices heard in Juneau.
State bills creating the Climate Impact Commission, riparian
protection standards, and the Knik River Public Use Area
were passed while the Stampede Road and the infamous
"Bridges to Nowhere" were cut from the state budget.

* Provided public backing to promote wind power
at Fire Island. Over the past year, ACE members have
swamped Senator Murkowski’s office asking for federal
support for wind power. Thanks to your efforts, the project
is poised to move ahead.

e Put the pressure on Governor Murkowski tofile
for additional damages in the Exxon Valdez Oil Spill
*Re-opener.:” Working with a statewide coalition, Alaska
Center for the Environment members played a key role in
pressuring the Governor to do what few thought possible
just a year ago.

» Expandedenvironmental education to the Mat Su
Valley. Trailside Discovery Camp began offering field trip
programs for elementary schools during the school year and
expanded summer camp programs at the Spring Creek Farm
in Palmer.

e Stopped the Northern Susitna logging sale. The
controversial logging sale off the Pctersville Road received
no bids in the face of was strong opposition from local
residents and ACE members.

« Worked for a balance between motorized and
non-motorized recreation on our public lands. On the
Kenai, ACE supported a balanced version Of the Forest
Service’s Kenai Winter Access plan. It. Wrangell St. Elias
National Park, ACE joined the National Parks Conservation
Association and others to challenge illegal off-road vehicle
use in court.

e Helped protect Teshepuk Lake. When the BLM
attempted to open critical wildlife habitat to oil and gas
exploration in the Western Arctic, ACE’s Conservation
GIS Center created a map that easily communicated the
lack of balance in the proposed plan. The US District
Court halted the sale based on the information presented
by conservation groups.

* Raised ocean awareness through the Oceans
Festivals. The winter Alaska Ocean Film Festival traveled
to 10 communities reaching nearly 2,000 viewers with
educational programming. In the summer, a record 6,000
attendees celebrated our Alaskan ocean heritage at the
Alaska Oceans Festival.

*  Successfully petitioned thefederal government to
reconsider an endangered listingfor Cook Inlet beluga
whales. Following a petition by ACE, Cook Inlet Keeper,
and others, the National Marine Fisheries Service ruled that
there was “substantial scientific and commercial evidence"
to warrant consideration of an ESA listing.

* Increased bear awareness on the Kenai Peninsula
through television PSAs and education on fishing clean-up
practices.

* Led the fight against the Knik Arm Bridge and
urban sprawl in Anchorage.

* Joined with new allies to publicize the flaws in
Governor Murkowski's oiltaxandgas lineproposals. ACE
worked with former state officials, unions, and members
of several political parties to alert the public regarding
the damaging elements of the oil and gas proposals from
Governor Murkowski.

* Reached out to Alaskans statewide. Going door to
door, our outreach team visited more cities than ever before.
Hundreds of new members signed up even more renewed.

*  Created GIS maps used in national publications.
ACE’s maps were featured in National Geographic.
FlyFisherman Magazine, and in National Parks Conservation
Association and Trout Unlimited publications.

* United Chugach communities and celebrated
Chugach National Forest This year’s Chugach Days
celebration reached over 1,000 people through 12 events in
8 communities with over 100 sponsoring partners.

* Got our hands dirty. Ace staff, board, and
volunteers make it a point to get out in the field throughout
the year and participate in Creeks Clean Up, adopt-a-road,
adopt-a-trail, and other projects.



m g AYEA | pledge to

3—Replace 3 incandescent (regular) light bulbs

V>:/E|[I)‘E[R)AIT—|IO|F\|E with 3 compact fluorescent bulbs* (saves 300 Ibs.
CO,lyear*)

FIfILACTO"
2—Keep my house 2degrees colder in winter

(2,000 Ibs. CO:)

1—Unplug lelectronic appliance (toaster, hair
dryer, etc.) when not in use (1,000 Ibs. CO..)
*Q ri>urtay wau AL nanvitHnSsIuion.oOTi

*CI btilhlis]*>vil: wwwK. TnralRnlaiinxniii

07-t?Q-t<j()7/toan fa*
" one T HEPIBQENmvavM.O

AVEA@nwf.org
www.AYEA.org

ACE Member Application/Renewal Form

0 Individual S35S99 0 Family $60$9 0 Advocate $240$499 0 Champion $750$999 Amount $.
0 Student/Senior $15 J Supporter $1005239 0 Leader $5005749 0 ACE Visionary $1000+

Alaska Center for the Environment is Alaska's Name.

largest home-grown citizen's group working

for the sensible stewardship of Alaska's natural Address.

environment. With 7,000 dues-paying members
from around the state, Alaska Center for the

Environment is your voice for public lands ity Siaies “ip
conservation, clean air, clean water, and livable

places.The way we win iswith our members (that's Phone. Email

you).The more members we hove, the louder our

voice isto promote conservation in Alaska. Credit Card* Exp. Date

'Uppoi t Geist*i v.iti< hi HmAhr.k.i )i iti.iti munluti it

Give monthly or quarterly gifts by joining the Puffin flub
Monthly $ ----remeeeee OR Quarterly$

Ihove checkfor ﬁrst Ve r0v| '_t r above Plee%nager sthegled gifts In the e
an(%ﬂﬂ |¥10 nQr uarte m{au%io& and tha ta# m&%e%?l S %%o Wd ual?l)ﬂ : credn t card
iaienmts [fat any fimeyou to A your ging, smp@ at g3 (R/e%%dlg]gccomr&ia BYour request

REQUIRED FOR PUFFIN CLUB: Signature Date

U?Q.)

Return to: Alaska Center for the Environment + 807 G Street Suite 100+ Anchorage, AK 99501

You can leave a legacy to conservation that will protect Alaska’s wilderness and wildlife through a planned gift
to the Alaska Center for the Environment Planned gifts can be as simple as an outright gift of cash in a will or
as sophisticated as a charitable trust or foundation that is integrated into a multi-faceted financial and estate
plan. To make a planned gift or learn more, contact our Membership Director at dare@akcenter.org or 274-3626.


mailto:AVEA@nwf.org
http://www.AYEA.org
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G round Aero tor (<liih.il w arm ing

G round Zero for Solutions

A laska C enter for the Environment's

Campaign A gainst G lobal W arm ing

Alaskans have an opportunity to shape national policy - and forge national
solutions - by telling our story, crafting local and state policies to minimize
our impacts, and empowering our congressional delegation to lead the
fight for climate security. That’s why ACE has created a comprehensive
campaign to confront global warming and will concentrate advocac) on;

Bringing public attention to the threat of global warming.
Reducing individual and business energy consumption.
Shaping energy policy on local, state and federal levels.
Providing online information and educational resources.

More than ever, we need the grassroots support of our members to make an
impact on this issue. Your calls to elected officials, efforts to reduce your o\\ n
energy conservation, outreach to friends and financial support are crucial to
the success of this campaign. To become a key activist and volunteer on our
global wanning campaign, send an email to globalwarming@akcenter.org

Together, we will make the difference.
Alaska Center for the Environment NON FROT
807 G Street, Suite 100 U; EA
Anchorage, Alaska 99501 FERVITND
www.akcenter.org AHRGE

(907)274-3621

printed on recycled paper
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Renewable Energy Alaska Project

308 G Street, Suite 218

Anchorage, Alaska 99501
907-929-7770 (phone & fax)
hwillardS alaskarenewableenergy .org

GOAL

RFAP's goal is to increase the production of renewable energy in Alaska.

MISSION STATEMENT

www.alaritaraMwaMesaaeBr.srs
642 South Alaska Street, Suite 300
Palmer, Alaska 9964S
907-745-6000 (phone & fax)
crose#talaska.net

REAP’s mission is to facilitate the increased development of renewable energy in Alaska through collaboration, education and

training, and advocacy.

VISION STATEMENT

For economic and environmental reasons, we believe Alaska, the United States, and the Karth will benefit greatly from the rapid
development of renewable energy resources and that Alaska can and should be a leader in such development.

STRATEGIES

i} To help get viable and already proposed renewable energy projects in the ground;
2) To help implement policies that will increase the production of renewable energy in Alaska;

3 To build a market in Alaska for renewable energy ;

4) To foster and demonstrate stakeholder unity in support of renewable energy and;

5 To promote energy efficiency .

BOARD OF DIRECTORS

Municipal Light and Power (ML & P)

Chugach Electric Association (CEA)

Golden Valley Electric Association (GVEA)
Homer Electric Association (HEA)

Kotzebue Electric Association (KEA)

Alaska Village Electric Cooperative (AVEC)
TDX Power

Alaska Power and Telephone (AP & T)

Alaska Power Association (APA)

Sierra ('l ub

Alaska (‘enter for the Environment (ACE)
Alaska Conservation Alliance (ACA)

Alaska Public Interest Research Group (AKPIRG)
Rural Alaska Community Action Program (RttrAL CAP)
Green Star

Chena Hot Springs Resort

PowerCorp Alaska. Inc.

Alaska Inter-Tribal Council (AI-TO
Aleutian/Pribilof Islands Association (APIA)
Yukon River Inter-Tribal Watershed Council (YR1TWC)
Siemens Buildjiig Technologies

ADVISORY MEMBERS

Alaska Energy Authority (AEA)

Denali Commission

Alaska Housing Finance Corporation (AHFC)

ORGANIZATIONAL MEMBERS
IBEW, Local 1547

Huntley & Associates

Alaska Center for Appropriate Technology
Nome Joint Utility System

ABS Alaskan. Inc.

Kodiak Electric Association

Jim Posey

Phil Steyer

Kate Lamal
Brad Janorschke
Brad Reeve
Meera Kohler
Nick Goodman
Bob Grimm
Ciystal Enkvist
Maryellen Oman
Andre Camera
Kate Troll

Steve Cleary
Cathie Clements
Sean Skaling
Gwen Holdmann
Dennis Meiners
Steve Sumida

Connie Fredenberg

Rob Rosenfeld
Patrick Notar

General Manager

Vice President, Intergovernmental Affairs
Vice President

General Manager

General Manager

President/CEO

President

General Manager

Marketing & Outreach Director
Program Assistant

Anchorage Issues Coordinator
Executive Director

Executive Director

Community Development Division Director
Executive Director

Vice President of New Development
Alaska Representative

Executive Director

Natural Resources Coordinator
Executive Director

Senior Sales Executive

Cold Climate Housing Research Center
National Renewable Energy Lab(NREL)
US Department of Agriculture (USDA)

UPC Wind Management
Naknek Electric Association

CIRI

ORMAT
Northern Power
STG, Inc.


http://www.alaritaraMwaMesaaeBr.srs

Chris Rose
Executive Director

crose@alaska.net alaskaienewableenergy.org
907-745-6000 ph 642 South Alaska Street. Suite 200
90" 745.6000 fax Palmer, Alaska 99645
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W hy R enew able Energy is Im portant

sconcerns about rising fossil fuel prices,

I energy security, and climate change increase,
renewable energy am play a key role in producing
local, clean, and inexhaustible energy to supply
Alaskasgrowing demand for electricity, heat, and
transportation fuel. Because there are little or no fuel
costs associated with generating electricity from
renewable sources, more Alaskans are looking to
resources like wind, geothermal and biomass to hedge

against the increasing costof natural gas and diesel.

Renewable energy resources provide low-risk energy
that, over the long term, can lower costs. W ith some
ofthe bestrenewable energy resources in the country,
A laska has an opportunity to be a leader in their

development and bring new revenue streams into the

stateseconomy.



he Renewable Energy Atlas of Table of Contents

Alaska is designed as a resource for

policy makers, advocates, landowners, Alaska's Energy Infrastructure...........ccccceeeeveeieeeeiiniineeeenens 3
developers, utility companies and others .
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interested in furthering the production of
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electricity and fuels from wind, solar,
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GIS technology, this Atlas brings together
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the best renewable resource maps and data
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available document. While the maps .
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contained in this atlas do not eliminate the
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resources. For More INnformation........ccveeiiiie i e 25
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This entire Atlas will eventually be available
in an interactive format on the Alaska Photo Credits
Energy Authority web site at Above, left to right: Doug Ogden, Jim D. Barr, Michael DeYoung,
Danny Daniels, Robert Glenn Ketchum. Doug Ogden.

www.akenergyauthority.org.
Below, left to right: TDX Power. Cordova Electric Cooperative, Alaska Energy

Authority. Ocean Power Delivery, Ltd., Alaska Energy Authority,
Chena Hot Springs Resort.

Photographs by Doug Ogden. Jim D. Barr, Michael DeYoung, and
Danny Daniels, C>2006 by the photographers/Alaska Stock.
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Alaska has over 200 remote, stand-alone
electrical grids serving villages as well

as larger transmission grids in Southeast
Alaska and the toi&elLjtaltaiftiftt < s,
electrical grid follows the Me sM nsltroad
from Fairbanks through Anchorage to the
Kenai Peninsula and provides 80% of the
state's electrical energy.

Powered by wood until 1927, Fairbanks
switched to coal afterthe Railroad
provided access to Nenana and Healy
coalfields. The Anchorage area has
enjoyed relatively low-cost heating and
power since expansion of the Eklutna
hydro plant in 1955 and the development
of major Cook Inlet oil and gas
discoveries in the 1960s.

Completed in 1986, the state-owned
Willow - Healy Intertie now provides a
diversity of energy sources to the six
Railbelt electrical utilities.

Approximately 70% of the Railbelt's
electricity comes from natural gas
generators. Major power generation
facilities in the Railbelt include Chugach
Electric Association's 430 MW natural
gas-fired plant west of Anchorage at
Beluga, Anchorage Municipal Light and

installed power generation capacity exists
along Jie Railbelt to serve an average load
of approximately 500 MW and a peak load
ofeppaoximately 770 MW.

During the early 1980s the state com]

four hydropower projects to serve
Ketchikan, Kodiak, Petersburg, Valdez, and
WangeHL With a total generating capacity
of 7BMW, the "Four Dam Pool" projects
displace theequivalent of approximately
20 million gellons of diesel fuel per year for
power production. Other major hydro
facilities supply the communities of
Juneau and Sitka.

With a few notable exceptions, most of
the rest of Alaska's power and heating
needs are fueled by diesel that is barged
from Lower 48 suppliers or transported
from petroleum refineries in Nikiski, North
Pole, and Valdez. After freeze-up many
remote communities must rely oVfhe
fuel that is stored in tank farms, or pay a
premium for fuel flown in by air tankers.
Currently state and federal authorities are
supporting a large program to fix leaky
tanks, improve power generation and end
use efficiency, and exploit local energy
sources such as wind and hydro.
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byproducts, andmumefeaHwNti.

Wood remains an importantrarvawable
energy source fpr Alaskans, wfch over
100,000 cords per year used for space
heating statewide. Closure ofthe major
pulp mills jn Sitka and Ketchikan in the
1990s brought ah end to large4caie)
wood-fired power generagpn in Aiaeka.
However, recentincnesdein 0 prices
have raised interest in usmgeawdust
and wood wastes as fuaffd fKftnber
drying, space heating, and smaitecafe
power production”™ Alaskahaeeieo seen
renewed interest in 0QNMtiotfeieNMtue
wood and wood wastes to liquid fuels
such as ethanol.

Groundfish processors in Unalaska,
Kodiak and other locations produce
approximately 8 million gallons of pollock
oil every year as a byproduct of fish

meal plants. Much o*the oil is used as
boiler fuel for drying the fish meal or
exported to Pacific Rim markets for
livestock and aquaculture feed
supp'ements and other uses. In 2001,
with assistance f'om the State of

Raw fish oil and fish oil biodiesel from
the Unisea plantin Dutch Harbor.

ALFUTIAN

successful tests of raw

blendsina 2.2 MW anginawa'«naw!h .K:
| Since then, the company has txpandad
rthe operation and now usee
lapproximately one million gekona cfup

70% fish oil for power production each ..s-

\vear. Currently state, federaland

university groups are working together;
' assess the potential for recovering a

portion of the estimated 12 million

of fish oil returned to the ocean each
<as fish processing waste.

fAlaskans generate approximately 65i

;tons of garbage per year. EielsonAir

<Foroe Base, near Fairbanks, densities
paper separated from the local waste
stream and then co-fires the 4 cm square
"cubes" at the base's coal-fired power
plant. Beginning in 1997, the facility has
produced 600-3000 tons per year of
"refuse-derived fuel" providing up to 1.5%
of the base's heat and power.
Conventional recycling of paper,
approximately half of Fairbanks' waste
stream, is economically marginal given
the distance to Lower 48 markets.

Energy recovery from Anchorage\qndfill
gas is viable, according to a report
prepared in 2005 for the Municipality of
Anchorage. The landfill will produce
methane with an energy equivalent of
approximately 1.9 million gallons of diesel
fuel per year over the next ten years. The
gas could be used to heat nearby military
or school facilities, or be converted to 2.5
MW of electrical power,

enough to supply 2,500

homes in the Railbelt.

It is also possible that Alaska's
agricultural lands may be used to produce
energy crops, such as rapeseed, to
produce biodiesel.

ISLANDS

nalaska / Dutch Harbor
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Hot Springs, which iodtfdithtbtnd of
hot springs tt*t runt«WHv«rtfPurn tfw
VWconTtrritory of Canadato th» Sswwd
Peninsula, 2)Th#Souih#«StHot Springs
3)The WrangiH Mountains, and 4) The
Ring of FireVolcanots, which includes
the Aleutians, the Alaska Raninsuia, and
Baranof Island.

The Interior Hot Springs and the
Southeast Hot Springsare low to
moderate temperature geothermal
systems with surface expression as hot
springs. The Wirangell Mountains are

that may have geothermal energy
development potential. The Ring of Fire is
an active volcanic arc that circles the
Pacific and hosts high-temperature
hydrothermal systems. These systems
have surface expression as hot springs,
geysers, and fumarole fields.

The use of geothermal resources falls
into two categories: direct use and
electricity production. Direct use of
geothermal energy includes all non—
electricity-producing applications.
Potential applications for direct use of
geothermal energy in Alaska include
district heating, greenhouses, absorption
chilling, mariculture, process heating in
the seafood industry, swimming pool
heating, and hydrogen production.

Three large-scale geothermal electric
power generation projects have been
proposed in Alaska: the Mt. Makushin
project to provide power to the City of

ALEUTIAN

w

Unalaska. the Akutan projectto provide
power to the City of Akutan, and tha Mt.
Spurr project to provide power jo the
Rakbelt grid. Ifdeveloped, the Makushin
and Akutan projects would also provide
district heat and process heat toJoCai,
municipal, and fish processing
customers. Each ofthese proposed
geothermal power projects has the
potential to produce tens and poeajbty
hundreds of megweatts of sleepierpcmer.

Inthe Interior, Chena Hot Springs Resoft
serves as an example of diverse use of
geothermal energy. The resort is
installing the first geothermal power

in Alaska With assistance from state and,"

federal agencies. Underway in 2006, the
project indudes two 200 kW organic
rankine cycle generators, and is
anticipated to displace 150,000 gallons of
diesel per year. Based on current fuel
costs the $2 1 million project will save
over $375,000 per year. Inaddition to
the electric power plant, the Chena
Resort uses its geothermal resources for
outdoor baths, district heating, swimming
pool heating, and to provide heat and
carbon dioxide to its greenhouses.The
site also demonstrates the use oV,
geothermal energy for refrigeration. The
resort installed a 16 ton absorption chiller
in 2005 to provide chilling to an outdoor
ice museum, which is kept frozen year-
round. The chiller uses water from a
165°F geothermal well as a heat source,
and a 40°F creek as a heat sink. This
technology has potential applications in
other Alaska communities that

could use waste or geothermal

heat to provide cooling for fish
processing, ice production and
community cold storage. A
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