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Nl Cost: $2.24 million/yr
E|Ectric C*"e t $1.6 million/yr
NEtural 5as Cost: $570,000/yr
_; dCost $70,000
ectrlc KW- Ars/yr: 24 million
‘-Natural Gas ccf/yr: 700,000 ccf
e |P: 60,000 gallons/yr

e Peak KW: 3,600




e Economic Benefits

Adopted 1/26/05
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f?'qect Advisor — Bob Gough
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T rrrver,)_, V Light & Power (TCLP)
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MOU e Ween GTB and TCLP

- Sharing electric utility expertise
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_ eflfs of maximizing the diversity of energy
== ’“urces used at GTB facilities.
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- rir\\/w\/\fa nergy Efficiency Potential
S =OWEN | Market Assessment
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. Technology Analysis
® Economic Analysis
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Enefit - Assessment

Pr ____Je i {nary System Designs

Bmmunity. Awareness/Support Activities
ﬁigng Tierm O&M Plan

~® Business and Organizational Planning

® Einancing Plan
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== '.I; ad Assessment Completed
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e Extensive Biomass Evaluation



' ' ~— i
ACCIPlIShments (cont) -

R=NETOY Efiiciency Reviews Mostly Complete
£

Totel Fil dﬁ-residential cost of energy $2 million

__.- a-_..

""'-.....—

;{, J@% potentlal savings $200,000 to $400,000 per year

“—--'

; {_ ggest iInvestment of $1 to $2 million easily justified

___—— —

= T_opfmeasures to consider:
— Lighting upgrades: T8's, controls, CFL’s, LED’s
— HVAC system retrofits
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e JMarket Assessment Underway

- ® Transmission & Interconnection
Discussions with Local Utilities
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Poyer N KE ssessment
- amrlJJ Jc > net metering

S e verme Power (Cherryland), CE, etc.

-—-

== Renewable Energy Production Incentive
~ Payment (REPI) 10 yr - 2 cents/kW-hr

- ® Carbon credits, green tags, Native Energy
® Other markets...
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seEImprEnensiversite survey: of all' GTB" properties

lJrJ(Iervv:_.
= rievJa_ eX|st|ng data: solar, wind, biomass
- O_m; e Wlnd resource monitoring, and
;_;;;;c eparation of a regional GTB wind map

—— = v ind data sharing with TCL&P
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e Sy urvey ofi biomass resources
® Survey of solar resources
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- BJOmrISC Wwoeod and crops) & District Heat
2 Jollf rn;i
SoJar | slectric (photovoltaics)
SFPass| vé Selar buildings and designs
) _faII scale wind power
— H:arge scale wind power
~ e Economic integration of renewable energy
® Energy efficiency & Combined Heat & Power
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GTB Wind & Solar Resources*

—e— Solar Thermal
—8— Solar PV
—4— Wind Energy

—>¢— Total
Combined

/A/A\A

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

*Energy per square meter typical solar & wind technology efficiency




1~__._-
jiegrated Renewables EomGIiE s

2geting all the
Welo)leneglage) - g '
CESISUCH astwind, .
Nthermal & T T SRR
A1), 8. biomass |
enhancmg them ” A4 |

Vit etficiency,

::"_EL".‘GG‘I’anHEd neat and
= power, and district

~ laeating systems

s And implementing them
OR a community basis--
can meet our 100% et e ot
renewable energy goal! .
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soIIEICall ScalesBiomassiD Heating
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\/JJH@ |BTU Unit (Turtle Creek Casino,
flOUs ;dlstrlct etc.)
— $025 OOO Installed
= mﬁ:_ el Cost $2.80 per million BTU (mmbtu)

T 1lr -;-" —

e otél Capital, O&M & fuel cost: $5.00/ mmbtu

~ — Present cost of natural gas or propane is
~ greater than: $12/ mmbtu
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50 1] \/\/ £}C Vienitering rewers @' Gl Resort &
Lo o) Ezld .3:“ Sectlon 2 (May ‘06 & August '06)

Windimapping & feasibility for all GTB regions
Jmll JfIJFL,

— Gl rae,sort & Turtle Creek

— ei‘ rlev0|x
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:* Peshawbestown
—;:_—_;:r—‘BenZIe
- = Antrim

— Beaver Island
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F]na_r ASSUMPLIGAS

V100-2.75 MW

The future for low wind sites

r Jro e Installed Cost
: \/~ OO 2.75 mW

Wigiel T IrOJrJd- Mﬂthout tOWer) $2,250,000

30 frister IS A $450,000
Folisicliiag = $200,000
= $50,000

$175,000

- $250,000
- Eng-ineering & Site Design $75,000

“Development: (legal, financing, permitting, etc.) $50,000

$3,500,000
Annual Service & Warranty Package $30,000
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WilighRower Economics for Sample™
Y0 Wind Turbine

. o

> Toiczll Jr‘*"" Cost: $3.8 million
> Ariglt a} Revenues: $450,000

r\nnt 1 O&M Expenses: $40,000
a1 Electric Generation: 5 million

. L-rfetlme: 20 — 25 years



S@nedtange Wind Turbine: 25 year net o
EVENRDES! ofi between $4: andl 512 million

—

GTB Wind Power Cost Comparison
2.75 mW; 5.2 million KW-hrs/yr Model

$1,600,000
$1,400,000 —e_WIND PMT ™
$1,200,000 —m— 2% Inflation M
$1,000,000 —a— 4% Inflation M
$800,000 »— 6% Inflation T ) T
$600,000
$400,000 | =% 8 = 8 8 880 " . O 0

$200,000
$0

I
Annual Electric Cost

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Years
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— H -eé Solar thermal, solar PV, small district heat,
Efgy efficiency services

;5_, ?-'*' overnment: Larger scale biomass district heat, solar

= -=:=_.-; ?V 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

p——







	Grand Traverse Band Overview
	Energy Demand
	Energy Vision & Plan
	Project Objectives
	Technology Options
	Feasibility Study Project Activities
	Accomplishments
	Future Study Activities
	Technical Issues
	Integrated Renewables
	Biomass District Heating
	Wind Power Feasibility Studies
	Future Plans

