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Agency: Commerce, Community and Economic Development

Grant Recipient: Nuvista Light & Power Federal Tax ID: 92-0160915
Project Title: Project Type: Planning and Research

Alaska Energy Authority - Nuvista Light & Power
Chikuminuk Hydroelectric and Alternative Energy Project

State Funding Requested: $17,630,000 House District: Southwest Region (36-38)
Future Funding May Be Requested

Brief Project Description:

Detailed feasibility assessment, site field investigations, initial design, and FERC PAD permit
application for the Bethel Area 14 village Chikuminik hydroelectric project.

Funding Plan:

Total Project Cost: $483,500,000
Funding Already Secured: ($0)
FY2012 State Funding Request: ($17,630,000)
Project Deficit: $465,870,000

Funding Details:
AIDEA - AEA has provided past grants to assist in region alternative energy studies for $250,000.

Detailed Project Description and Justification:

Bethel and 14 Village Hydroelectric Energy

Phase I/ll of the Bethel Area Hydroelectric project is the Detailed Feasibility assessment, site reconnaissance, engineering
plans, and Federal Energy Regulatory Commission (FERC) Licensing application for hydroelectric energy generation at
Chikuminic Lake (Allen River Outfall) area. The engineering cost estimate for this task of the work effort is $5.88 million.
Concurrent, to FERC permitting will be Preliminary Design, comprehensive field investigations, surveys, and design
specifications developed for the site at a cost of $11.75 million. Total of this FY'12 request is $17.6 million for this program
to occur from 2011 to 2015.

Phase 1ll consists of land jurisdiction reviews, rights-of-ways and Dept of Interior land easement acquisitions for Electrical
Transmission Lines from the generation site 118 miles to region demand centers for $7.83 million anticipated to occur in

2013 to 2016.

Phase IV consists of Final Designs, Permits, Modifications, and Construction Oversight at an anticipated cost of $35.25
million from 2016 to 2018 from potentially AEA energy bond sale.

Phase V will consist of Hydroelectric Construction over 3 years at a cost of $391.7 million. This is expected to occur in the
2018 to 2021 timeframe.

Project Need: Fuel costs to heat homes in rural villages are 2X costs of fuel in urban and Anchorage area; electrical energy
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is currently $0.60 to $1.00 per kilowatt hour and 2.5 to 3.5X the cost paid by consumers in Anchorage and Fairbanks; these
same rural Alaskan citizens are utilizing only 50% (half) the National Average due to high costs, few jobs, and
disproportionate percent of their annual income going to survive in rural villages. The Calista region already has some of
the lowest per capita incomes for families and the high energy costs are making the situation worse after years of progress.
Even with the State of Alaska Power Cost Equalization (PCE) program that helps subsidize electical energy in rural Alaska,
electrical rates are still extremely high for rural consumers. Last winter villagers in South West villages had to choose
between heat and fuel to get through cold winter months. High cost of living in SW Alaska is exaccerbated by a lack of
transportation infrastructure which restricts fuel deliveries to once a year by barge--setting the price of fuel for an entire year.
Feasible alternative energy options have been identified for the SW Region and are needed to bring down the cost of living;
develop similar hydroelectric energy options realized in other areas of Alaska such as SE; increase economic development
potential of the region's resource opportunities; help preserve and increase citizens remaining disposable income; and
improve the survivability and overall quality of life for rural villagers.

Project Timeline:

Phase I/1l of $17.6 million is 2012 through 2015.

Phase Il of $7.83 million is from 2013 to 2016.

Phase IV of $35.25 million from 2016 to 2021 with majority of cost (65%) the first two years 2016 to 2018.

Phase V of $391.7 million is Hydroelectric Construction over 3 years in the 2018 to 2021 timeframe. (All costs are in 2011
dollars).

Entity Responsible for the Ongoing Operation and Maintenance of this Project:

|Nuvista Light & Power Cooperative

Grant Recipient Contact Information:

Name: George Guy (Christine E. Klein)
Title: Nuvista, Chair (Klein - COO Calista)
Address: 301 Calista Court Ste A

Anchorage, Alaska 99518
Phone Number: (907)644-6309
Email: cklein@calistacorp.com

Has this project been through a public review process at the local level and is it a community priority? Yes|:| No
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Calista Region

Alternative Energy Update
Nuvista Light & Electric Cooperative
2011

George Paul Guy, Nuvista Cooperative Chair

Andrew Guy, Calista President/CEO

A & Christine Klein, COO




Outline

l. Who We are
Il. Energy: Where We’ve Been & Found

lll. Potential Alternative Energy Solutions
IV. Forward to the Next Steps



Presenter
Presentation Notes
We would like to give an overview of
Where we’ve been
What we’ve found
Future Actions for Solutions
And our request for your continued help on the next steps
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59,000 square mile region 
56 villages – most communities of any ANC or region of Alaska, 
Contains both the Yukon and Kuskokwim Rivers
Population of 25,000 to 31,000

Nuvista is made up of region stakeholders collaborating and working together on an energy solution for the Calista Region of SW Alaska.

The poorest region in the state with it’s dispersed population, remoteness, and limited infrastructure.  It has some of the highest energy costs of any place in AK
And relies on yearly fuel barges for both heating and electricity generation more often seen in 3rd world countries.


l.  Nuvista Cooperative Formation

Non-profit established 1995:

e Utility Cooperative
e Common Goal: to reduce electrical
costs to residents

e Assess high cost of power, demands
and find alternatives

e Organized as a cooperative to
function as a future regional
Generation & Transmission utility

Association of Village Council
Presidents (AVCP)

Yukon Kuskokwim Health
Corporation (YKHC)

AVCP Regional Housing Authority
(AVCP-RHA)

Calista Corporation
Chaninik Wind Group
Middle Kuskokwim Electric

Lower Yukon Representative
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To help address village survival and sustainability driven by the tremendously high cost of energy, where diesel can range from $6. to $10 gallon,  Nuvista was formed in partnership with other area organizations with common goals.  All are collaborating and working together to find alternative energy solutions to improve the quality of life and economy for the people of Rural Alaska villages in the Calista Region.

AVCP AK Village Council Presidents – tribes of the region
Calista Regional Corporation
AVCP Rural Housing Authority
YKHC Yukon Kuskokwim Health Corporation
AVEC, AEA, and other partners as well

Highest priority of region in order to improve economy and quality of life was determined to be energy and transportation



|. Region Energy Situation

Diesel

Non-Railet ieselUse fo Heat e Region primary home heating fuel,
| ' ranges $6.14 to $9.50/gallon

e Fuel deliveries by barged 1-2X year

60,000,000

50,000,000

e 50% of family incomes go to home
heating, now grown to 75% income

40,000,000 |

30,000,000 |

Galllons per year

e Families having to choose between
food vs. heating

20,000,000 |

10,000,000 |

Electricity

| - e Region small independent village diesel
w7 generators

Stretch Goal

Current

Short-Term

e Household use is 50% Natl Average
e Cost $0.52 to $1.00 per kilowatt hour
{ & e Escalating cost of energy

#
™ N\ e PCE cannot keep up
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Cost fuel oil in villages 2X that of Anchorage or Bethel and heating costs, per BTU, are several times cost of natural gas heat in Anchorage.

Residential electricity villages is $0.60 to $1.00 kilowatt-hour (kWh) now. State partially subsidizes rural electrical w/ Power Cost Equalization (PCE) Program people if qualified up to 1st 500Kw.  (2002 – 25-35 cents) now .60- $1.00 per kWh, 
Even subsidized electrical is 2x cost Bethel and 3x Anchorage,
Unsubsidized it would be 3x and 5x that paid by consumers Anchorage .

Household income spent on electricity 2X to 3X natl average, although households use half to two-thirds electricity of average U.S. household.

AEA’s “Alaska Energy Pathway” report indicates 60Million gallons of diesel is used annually for heating in Ak.  Over 20M is in our region alone
Fuel costs, population, power demand and diesel-power costs in the region are all expected to increase.  PCE funding cant keep up with increases. stand-alone diesel generation is not an acceptable means of supplying future power needs and is inhibiting and restricting basic quality of life by using up all income simply to heat


I. Where We’ve Been
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Numerous grants provided by agencies over years to assess and make recommendations.  Nuvista Grants  = $700,000. 2000-04; AVCP RHA $250,000. for Kisaralik Chikuminuk Hydroelectric Feasibility just completed

Review 21+ reports found similar recommendations. Alternative needed and right away --- even quote from 1975 by state’s own power authority

Near-universal agreement alternative energy is needed for Alaska’s future.  Fuel costs have ripple effect on other needs (clothing, food, supplies, etc)
YK Region hit particularly hard by energy needs and costs
UAF Cooperative Extension Service Food Cost Survey: Q3 2010 report found:
Bethel: 1 week food =  $272.77, 1 gallon propane $7.95, a 2x4 piece lumber $5.51
Juneau: 1 week of food $141.69, 1 gallon propane $3.38, 2x4 lumber $2.90
Minimal levels of nutrition for a family of 4


Actual Cost $0.60 to $1.00 .
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‘02 engineering feasibility report by F Bettine on Calista Region Energy Needs. Projections difficult in subsistence cash based economy.  Population projection increase from 23,096 in 2000, to 31,516, by 2020 reps +36.5% increase and avg growth 1.57% yr.  This compares to avg pop growth 1.85% between ’90- ‘99 and avg growth rate +2.45%yr ’70-’90.  Data of past decade shows poptn declined due to high cost of living, few jobs.  A 1.57% per year poptn growth, used in this study (65Kw electrical), conforms to that slower growth trend. 

As can see from graph the expected cost per KwH increased significantly from  projected and much faster   Red Dash line shows actual energy ended up and continues grow.  Red line out to 2020 where cost diesel kwh was expected and projected, but reality is already off the chart in less than 8 years
Village fuel costs 2X the cost of fuel in Bethel
Electrical cost is 3.5X that of Anchorage
Village electricity ranges $0.60 to $1.00 per Kwh w/o PCE
Consumption is only 50% the National average

Illustrates doing nothing is really not an option any longer!
Should Donlin, Platinum, or Nyac Mines develop these numbers would increase and exceed 36% projected over 25 yrs.


Il. Found Energy Needs Varied

Region Villages Vary:

e Diverse Village options / ‘
e Conservation Underway but not - \ A
the complete solutions \

e Some Coastal Villages proceed
w/wind generation but there’s
limited application in region

e Some villages have small needs
e One size doesn’t fit all!

e Sub-region Bethel +13 villages
65Mw electrical needs by 2020

P8 HooperBay &
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Due to the large size and diverse region, one energy “size” or option does not fit all areas in the 59,000 square mile Yukon Kuskokwim area.

The more likely scenario is a number of Sub-Regions of groupings and inter-connected villages linked to a shared energy source/option

For example the coastal villages are finding wind power works well for augmenting their power needs but it is not as feasible in other villages farther up river nor does it cover the needs continuously

Currently 9 villages connected to wind turbines at 1,800kW capacity total
For wind energy equipment, group buys for greater savings
Combined purchasing power provides greater leverage





II. Transmission System Needed

Figure 2.1

Yukon River

3

4 Group 2Vilages.

- — 7
O 7 -ty

Nunivak Island

Eek
Group 5 Vilages

Group 4 Vikages
15-35
Turbine Fanm

e

Calista Region Boundary

Village

with Approximate Line Miles

FTr—er——

]
—rar SWGR Transmission Line Routing
-

SWGR Build Out Sequence
by Village Grouping

Calista Region is localed in southwestern
Alaska in the Yukon-Kuskokwim area, and

encompasses 56,000 square miles.

GR Build Out Sequence Absent Donlin Mine Development
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Several of the engineering reports recommended that in most all cases, an electrical transmission system is needed, with a build out sequence for power to include 6 different sub-regions or areas within the region with groupings of villages due to the distances, low loads/demands and so forth. 

Village electrical interties SWGR single wire ground return type system or grid  is needed and would be most cost effective.    The transmission system framework or backbone would be developed to take advantage of some centralized electrical power center…

Since ’02 some village segments efforts have been initiated such as the chaninik area wind group, and some AVEC initiatives following this regional ‘master plan’ concept or approach


Energy Alternatives Considered

Alt. Energy Type Cost to Cost to Use Cost Capacity to Public Likelihood or
Construct Operate per Kw Demand 65kw Perception Feasibility
Diesel (do Existing High High Same - Existing
nothing)
Geothermal High Low - None Positive Small
Wind Power Medium Low Low Low Positive Limited
Hydropower High Medium Medium High Neutral High to
Medium
Coal Power High Medium Low High Negative | Medium to
Plant Low
Nuclear Low Low Low High Very Poor to
Power 1 ; Negative None
-
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Over past 40+ years have been 21+ reports and assessments.  These Initial Region Alternative Energy Feasibility Studies looked at following options and more.  During public meetings several taken off early due to negative reactions

Do Nothing – Continue Using Diesel
Micro Turbines & Waste Heat
Biomass gasification – limited capacity
Liquid gas pipeline from Anchorage elsewhere
Fuel Cells –low efficiency
Wind – considered and part of solution
Geothermal  3 hot springs in region: Mitchell (Chuilnuk Mts); Tuluksak near Nyac; Ophir Creek near White Bear Lodge.  Temperatures and flow rates in all are too low for anything but local utilization
Hydroelectric – 12 different sites reviewed over years.  Often local reaction was No due to fear of harm to fish 
Coal Power Plant – No fear of perceived environmental health issues
Nuclear Power Cell Package – No perceptions

Conservation measures fine but won’t help reduce cost of power in region


Ill. Future - Remaining Candidates

e Wind Turbines

Variable — region precedent, low power production capacity,
augments needs, does not work for all areas of region.

e Coal Power Plant

Bethel 15-60 Mw Plant - negative public perception, would provide
the cheapest and greatest energy capacity.

e Hydroelectric Power
Kisaralik River — 3 sites Yukon Delta National Wildlife Refuge

Chikuminuk Lake - in Wood Tikchik State Wilderness park, could
provide clean, mid cost, proven alternative energy.
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Since ’70’s three particular electrical power options repeatedly come up as feasible considerations…  to replace Diesel.  cost Bethel, Nov. 2010: $5.75/gallon. Generators >20M/gal/yr

Coal: 15 MW coal plant + Wind + SWGR est at $192M in 2000 ($73M Bethel plant/district heat, $13M wind turbine farms, and $106M SWGR transmission lines 10-13 villages). Today est $260M- $300M, still less than other energy.  If it’d been built w grants and power delivered ‘05, at $0.18/kWh in 2000 dollars (much less avg cost kWh than today even w/PCE offset).  If cost was 2X, it would still be lower if not eliminate, PCE needs.   Est. avg cost paid, $0.25-0.35 per kWh ‘02 considered high; yet NOW paying $0.60-$1.00, without PCE (3-4X cost).  People were afraid of perceived ‘black lung’ fears

Wind Turbines  -  9 villages currently connected at 1,800kW capacity total AVEC: 2009 wind prod displaced 147,000 g/diesel, saving est $441,000. Wind turbines will not cover all E demands and not viable all communities

Hydroelectric - Studies since WWII most ‘70’s ’80’s show region is viable and Bethel area hydroelectric, grid could support 12–14 villages.  Leaves Hydro as strong remaining option for consideration. Past reports have identified hydropower as feasible and all recommended further work.


Ill.  Remaining Hydroelectric Sites
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With the only remaining high capacity production option remaining being hydropower or coal, further work was done on feasibility of hydroeletric areas/sites kp feasible ‘09-10.

Remaining possible Sites included:  Kisaraluk at Golden Gate Falls;  K at Lower Falls;  K at Upper Falls; and Chikuminuk Lake.
  
Previously 8 other sites found unfeasible previously included Kuskokwim Crooked Creek;  Tuluksak Nyac….

Standard 10 year process of hydro consists of:
Identify Lake or River Site; 2.  Dam, Spillway, Diversion tunnel; 3.  Environmental & Fish protection;  4. Powerhouse Facility; 5. Electrical Transmission Lines; 6. Federal Energy Regulatory Permitting – 5 years; 7.  Significant Planning, Design, Financing Construction – 2+ yrs; and finally 8.  Construction – 3 yrs
FERC Federal Energy Regulatory Commission permitting alone is a 5 year process and requires initial designs and calculations

A ’75, ’80, ’85, and ’02, and other reports recommended proceeding with FERC permitting of a Kisaraluk option or similar.  Now in 2010 a 4th report indicates hydro is feasible….  

Alaska already meeting 24% electrical power generation mostly from hydropower installations elsewhere in the state.  None in the SW region.  11% generated in railbelt region from Bradley Lake, Cooper Lake, and Eklutna hydroelectric projects.


lll. Hydroelectric Feasibility Findings
Site Distance | Head | Generating Year Average Projected | Useable Energy
miles ft Capacity Around Annual 2022 2022
(MW) Seasonal Energy Demand GWh
(GWh) GWh
Chikuminuk
Lake - Allen 118 91 13.4 Y 89.3 65+
River Outfall
Kisaralik - 70 149 27.7 S 89.5 39.7
Upper Falls 64.9
Kisaralik - 62 122 34.1 S 128.3 46.9
Lower Falls
Kisaralik - S7 78 27.0 S 95.3 38.8
Golden Gate
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Chikuminuk Lake option
16,000 kW capacity with yearly output of 68,170,000 MWh
$125/MWh cost
Great distance from Bethel 118 miles
Located near falls = reduced impact on fish
Steady output year around = greater reliability
Can provide 100% of electric needs

Kisaralik River options
30,000 kW capacity with yearly output of 131,400,00 MWh
$106/MWh cost
Reduced cost per MWh
Concerns are local fish use, tourism use
Output can vary seasonally, particularly in winter when E is needed 

Transmission line costs: $400,000. to $1.2 million per mile
Construction costs are present-day estimates

Note:  KW = Power.  MWH = Energy  (Useage).


V. Moving Forward & Ahead

Selection of Option(s):

Nuvista Team & Stakeholders
Reviewed latest Findings

Board Unanimous Decision made
to move ahead with request for
Hydropower Design Feasibility for
Bethel Area.

Hydro option of Chikuminuk Lake
has year around capability to
supply % region’s population, 13
villages, and displace diesel

A. Bethel Area Sub-Region

Complete plan and project(s)
underway to educe energy cost,
and integrate those with the
larger Region-Wide plan

B. Region-Wide Alternative

Energy Plan

Begin a comprehensive region
wide alternative energy plan
that integrates the work already
done and underway to guide
future development
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Diesel lowest NPV only if cost ranges $25-$30 per/barrel
Coal least expensive option, low NPV, rejected once by Bethel area 
Wind future good but limited capacity and requires backup.
Hydro option of Chikuminuk Lake has year around capability to supply ½ region’s population, 13 villages, and displace diesel. Preliminary Mid range economic evaluation of alternatives (mid range growth in population and energy demand projections)

All options have costly capital costs
AEA’s July 2010 “Alaska’s Energy Pathway” notes next 20 years of capital expenditures anticipated to meet goals of 91% reliance on renewable energy from current 63% or lower, listing capital cost anticipated by region, short and long term goals and costs associated.
Calista Region total AEA projected capital cost is $424M range, with immediate cost of $81M for the next 10 years, this is in line with our own engineering report findings.  It equates to a capital investment cost of $17,262. per capita and surprisingly is also in the same range of the railbelt region of $16,200 per capita.  

Calista region 3rd highest of 11 ANC regional areas by total cost, but 4th lowest costs on per capita basis due to large population in region!


V. Preferred Alternative

Site Construction Cost Design Total Project Estimated Meets Bethel
in 2010 dollars Cost Cost 20 year Sub-Region
Cost/Kwh 2020+ Demand?

Chikuminuk $391.7 M $91.3 M $483 M $0.70-0.58 Yes
Lake Outfall
Kisaralik $386.4 M $92.6 M $479 M $0.70-0.65 No
Upper Falls
Kisaralik $329.5 M $78.5 M $408 M $0.70-0.65 No
Lower Falls
Kisaralik $305.5 M $72.5 M $378 M $0.70-0.65 No
Golden Gate
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Diesel is  $0.55/kwh bethel but will go up not down as hydro would
Challenges:
- Sites in State or Federal park
- FERC permits take 5 years
- Chikuminuk requires state legislation for hydro dev designated wilderness
- Kisaralik does not meet capacity demands unless multiple sites
- 10 year min to get to operations/High Capital Construction Cost
Opportunities:
+Chikuminuk has adequate/excess energy pot for region beyond 2020
+Chikuminuk has no anadromous fish
+Hydro acceptable alternative energy option in AK used often other regions



V. Current and Next Tasks

Complete Hydroelectric
Feasibility Study - 1/2011

Nuvista Board Decision to
Proceed Ahead - 1/2011

Hiring Project Manager to
develop scopes, lead public
process, oversee work - 4/2011¢-

Complete Public Hearings and
Preferred Alternative designs
Spring — Fall 2011

Start a Comprehensive Region

wide Alternative Energy Plan

Initiate Federal FERC and
ROW Processes
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Chikuminuk appears best potential based on feasibility assessment, capacity, and future expansion potential.  
Year around generating capacity due to being a large lake site, 
The main region stakeholders have agreed to proceed forward.

Two concurrent processes will be done next:
  Region Wide comprehensive plan that integrates sub-region area plans in coordination with AEA

2.  Implement Bethel Area Sub-Region plan to address immediate needs and projected growth.  This will address half of the region 
Population 45% of the region citizens covered, 
14 villages/communities
Continues and follows previous plans of past 30+ years



V. Action: Energy Capital Request
Hydroelectric Energy Lead Schedule | Funding Cost
Tasks Agency (millions)
la Detailed Feasibility Assessment, | Nuvista, | 2011 State
Permitting, Engineering Plans, FERC 2014 $5.88M
Licensing
1b Preliminary Design, Site Field Nuvista | 2011 State $11.75M
Investigations, Specifications AEA 2016 $17.6M
2. Transmission rights-of-ways, and | Nuvista = | 2012- DOI
land easements DOI/BLM | 2015 $7.83M
3. Final Designs, Permits, Mods, and | Nuvista | 2016 AEA
Construction Oversight AEA 2018+ |Bonds | ¢3525)\
4 Eonﬁtrg@tion TBD 2018 AEA
: 2021 Bonds | $391.7Mm




V. FY2012 Capital Request

Region: Calista/AVCP Southwest Alaska

Project: Chikuminuk Hydroelectric Alternative Energy

Scope:

Complete Detailed Feasibility Report, Site Field
Investigations, Reconnaissance, Hydrologic
Monitoring, Surveys, Permitting, Engineering
Plans, FERC Licensing, and Specifications

$17,630,000.
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