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Grand Traverse Band

• 3,988 Members
• 2,370 Acres – Checkerboard
• Six-County Service Area
• EDC: 2 Casinos, Resort Hotels (600 

Rooms), Gas Station, etc.
• Gov’t: Administration, Housing, 

Medicine Lodge, Strong Heart Center, 
Day Care, etc.



Grand Traverse Resort and Spa



Turtle Creek Casino Hotel (June 08)







GTB Energy Vision & Plan
Three Focus Areas:

• Energy Diversity

• Environmental Quality

• Economic Benefits
Adopted 1/26/05



Action Plan

• Conduct energy diversification feasibility 
study

• Financing plan

• Public education campaign

• Distributed renewable power study



Project Objectives

Project Goal:  To conduct a feasibility study 
to determine the cost effectiveness and 
other economic, environmental, cultural 
and social benefits of maximizing the 
diversity of energy sources used at GTB 
facilities.

Grant Timeline:  9/15/05 to 12/31/08



Project Partnership

Traverse City Light & Power (TCLP)

MOU between GTB and TCLP

Sharing wind energy monitoring and 
evaluation

Sharing electric utility expertise



GTB Renewable Energy Options

• Biomass (wood and crops) & District Heat
• Solar thermal
• Solar electric (photovoltaics)
• Passive solar buildings and designs
• Small scale wind power
• Large scale wind power
• Economic integration of renewable energy
• Energy efficiency & Combined Heat & Power



Site Specific Resource Monitoring

• Comprehensive survey of all GTB 
properties and energy consumption
• Review and documentation of energy 

data: solar, wind, biomass
• On-site wind resource monitoring, and 

preparation of a regional GTB wind map
• Wind data sharing with TCL&P wind 

monitoring activities in adjacent twp



GTB Energy Demand

• Total Cost: $6 million/yr 
• Electric Cost: $3 million/yr
• Natural Gas Cost: $2.4 million /yr
• LP Gas Cost: $600,000
• Electric kW-hrs/yr: 42 million
• Natural Gas ccf/yr: 2 million ccf
• LP: 435,000 gallons/yr
• Peak KW: 5,700 (Commercial/Public)



Total Energy Consumption Per Yr



Energy Breakdown (With New Turtle Creek Casino)

GTB Energy Breakdown By Fuel Type (2008 
Est.)

Total Cost per Year:  $6,061,436
Public, Commercial & Residential

(Does not include wood heat)

LP Gas,  
$609,259 , 

10%
Natural Gas,  
$2,362,755 , 

39%

Electric,  
$3,089,421 , 

51%







Accomplishments: 
Technology and Economic Evaluation

• Wind Power (small and large)
• Biomass (heat and power)
• Solar Thermal (hot water)
• Solar Electric (photovoltaic)



Wind Accomplishments

• MOU with Traverse City Light & Power

• Wind monitoring report completed on GTB GT Resort “Hoxie” 
property

• GT Resort wind data collection continuing for expanded data base 
and improved wind resource studies

• TCL&P monitoring in Long Lake Twp completed August 2007
• Resource & Economic Feasibility for wind power



50 Meter (164 ft.) Meteorological Towers



Swept Area

Wind Energy



GTB Wind & Solar Resources*
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GTB RE Cost Comparisons

Renewable Energy: Cost Per kW-hr

$0.00
$0.05
$0.10
$0.15
$0.20
$0.25
$0.30
$0.35
$0.40
$0.45
$0.50
$0.55
$0.60
$0.65
$0.70

2 3 10 100 750 1500 3000 5000

Installed Peak Rated KW

Wind Power
Biomass CHP
Solar PV
Solar Thermal



Integrated Renewables For GTB

• Integrating all the 
renewable energy 
sources such as wind, 
solar (thermal & 
electric), & biomass

• And enhancing them 
with efficiency, 
combined heat and 
power, and district 
heating systems

• And implementing them 
on a community basis--
can meet our 100% 
renewable energy goal!



GT Resort Site - Large Wind

• Annual wind speed average at 50 m  (164 ft)– 4.8 m/s (10.8 mph)
• Annual wind speed average at 100 m (328 ft) – 6.3 m/s (14 mph)

Energy Per Swept Area in kilowatt-hours per square meter per year

• Wind Turbine Annual kW-hrs/sq.meter/year 80 m – 719 kW-hrs/m2/yr
• Wind Turbine Annual kW-hrs/sq.meter/year 100 m – 790 kW-hrs/m2/yr

Reference Note:

• Existing TCLP V-44 600 kW-hrs/sq.meter/year – 522 kW-hrs/m2/yr
• Percent increase in energy for GT Resort 100m vs. V44 in Elmwood – 51%



Summary Financials 1 WTG
• $2.6 Million
• 3.7 Million/kwh/yr
• $.06 - $.07/kWh
• $.04 - $.05/kWh w/REPI
• NPV $2.5 million
• Levelized $.035/kWh
• IRR = 18%
• Benefit/Cost 1.6



Summary

Grand Traverse Band of Ottawa & Chippewa Indians
November 2008

Commercial Wind Power Project
Capital Cost: Range from $1.3 million to $28 million

Capital Cost: Single wind turbine (minimum 
recommendation) $1.3 million.

Capital Cost: To meet 100% net electric needs of the 
GT Resort/New Turtle Creek Casino with wind power: 
Capital Cost: $18 million to displace $2 million annual 

electric cost and 28 million kW-hrs per year.
Capital Cost: To account for 100% of GTB commercial, 

public and residential electric use of $3 million with 
wind power - $28 million.



Accomplishments:

Biomass

• Extensive Biomass Energy Evaluation



Why Burn Wood? Biomass is:
• Humanity’s Oldest Fuel
• Locally Available
• Often a Waste Product
• Can Be Low Cost
• Low In Sulfur, Nitrogen, 

Mercury and Other Pollutants
• Carbon Dioxide Neutral
• A Renewable Resource
• Low Cost Fuel $20/ton 

($2  vs $10 per MMBTU



Biomass Fuel Supply

• Wood chips (MC 35 – 50%)
• Well established market for delivery with 

30 – 40 tons per truck
• Cost: $18 - $26 per ton ($2 - $3 / 

MMBTU)
• Need to ensure good forestry practice and 

sustainable utilization
• Supply 10 X GTB needs….



Biomass: Local, sustainable, renewable, 
clean, and efficient with the appropriate 
type & scale.



Biomass Prices: Stable prices with 
a competitive market (courtesy of Force 
Technologies: A. Evald)



Medium Scale Biomass Supply Options
(Sustainable!)

• Wood lot 
improvement whole 
tree chips

• Straw
• Pellets
• Farm Wood Mill 

Waste
• Other (clean waste, 

cherry pits, corn..)



Larger Scale District Heating Plants 
(Denmark)
1,000 homes… +  Displace 1,000 Chimney’s



Wood Chip Biomass Heat Plant 
(courtesy of Force Technology A. Evald)



Central Michigan University 
Biomass Heat and Electric Plant



CMU Biomass Combined Heat & 
Power (CHP) District Heat System



District Heat Distribution System

• Buried Supply and 
Return Pipelines
• Pre-Insulated Twin-

Pipe 
• Use Sidewalks and 

Some Roads
• Individually Metered

Photo courtesy of Force Technology



Residential Connection

Photo courtesy of Force Technology



Biomass District Heat Study Options

• Peshawbestown (West & East)
• Charlevoix
• Benzie
• GT Resort, New Turtle Creek, New Acme 



Preliminary Residential Biomass Feasibility

• Up to 100 homes 
in district

• $16,676 per  
home

• 100% wood space 
& hot water heat

• 12 year simple 
payback

• Added O&M 
savings, social & 
environmental 
benefits



New Turtle Creek & GT Resort District Heat 
5 MW electric, with TCL&P Cooperation

$25 Million Capital 
Cost

$.04 - $.05 / kWh
$8.50 / MMBTU



Solar Thermal
• Small systems for each home and building
• Large commercial systems for casino, 

hotels, public institutions, residential 
districts, resorts, etc.
• A large solar thermal system can provide 

most of the domestic hot water and 
process water (cleaning, etc.) to displace 
natural gas and summer peak electricity
• Cost: Less than $.15 / kWh energy 

depending on subsidies, etc.



Solar Thermal: Just face south without 
shade!



Solar (thermal) hot water



Solar electric (photovoltaics): Peak 
power when we need it.

• Off Grid
• Hybrid Grid
• Direct interconnect
• Net metering



Solar Electric (photovoltaic)

• Small and large systems: 1 kW to 1000 
kW +
• Home, commercial and public applications 

based on the solar resource
• Most expensive, but most reliable electric 

power source
• Cost: $.40 to $.60 / kWh depending on 

incentives and scale



GTB: 100% Solar Electric 
Technology & Energy Resources
• Solar irradiation per year on one acre: 

4.87 Million kW-hrs/yr (assumes 1,200 
kWhrs/yr/m2)

• To meet 100% Net Annual 42 Million kW-
hrs/yr Electric Consumption with Solar PV:

– Acres Required with 50% PV land 
coverage and 14% efficient solar PV: = 
124 acres



Accomplishments (cont)

• Energy Efficiency Review

Total Tribal non-residential cost of energy $2 million +

10% - 20% potential savings $200,000 to $400,000 per year 
suggest investment of $1 to $2 million easily justified

Top measures to consider:
– Lighting upgrades: T8’s, controls, CFL’s, LED’s
– HVAC system retrofits



Accomplishments (cont)

• Outreach to Tribal Members & Outside 
Community

• Articles in GTB newsletter, local newspaper, community 
forum

• Educational Brochure: “The Path to Energy Sovereignty”



Accomplishments (cont)

• Power Market Assessment 

• Transmission & Interconnection 
Discussions with Local Utilities



Technical Issues

Power Market Assessment
• Small scale: net metering
• GTB Self-supply
• TCL&P & MPPA green power supply
• Wolverine Power (Cherryland), CE, etc.
• Renewable Energy Production Incentive 

Payment (REPI) 10 yr - 2 cents/kW-hr
• Carbon credits, green tags, Native Energy
• Other markets…



Accomplishments (cont)

• Environmental Evaluation
• Benefit Assessment
• Preliminary System Design
• Long-Term O&M Plan
• Business & Organizational Planning
• Financing Plan



Future Plans

• Council guidance on what, where & when
• GTB energy organization?
• Set policy for:

– Homes: Solar thermal, solar PV, small district heat, 
energy efficiency services

– Government: Larger scale biomass district heat, solar 
PV, wind power, efficiency

– Commercial:  Large wind power, solar, biomass 
district heat. Begin wind permitting at GT Resort?

– Economic Development: Commercial wind power, 
regional biomass district heat



Thank you!

Suzanne McSawby
GTB Natural Resources Mgr.
Tom Callison, Project Mgr.
Steve Smiley, Consultant
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