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113,988 Members
$2,370 Acres — Checkerboard
5 Six-C -ounty Service Area

- ":--—:t-—

i%—? ga' : 2 Casinos, Resort Hotels (600
Rooms), Gas Statlon etc.

' Gov't: Administration, Housing,
Medicine Lodge, Strong Heart Center,
Day Care, etc.
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~ Grand Traverse Resort and Spa
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~ e Public education campaign

e Distributed renewable power study



Objectives ——

Goal: To conduct a feasibility study
to e rmlne the cost effectiveness and

| '- - economic, environmental, cultural
” ' social benefits of maximizing the

— diversity of energy sources used at GTB

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



wﬁ_‘.’&—b
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| sharlng wind energy monitoring and
- evaluation
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Sharing electric utility expertise



2newable Energ\Z Option
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0 ermal
5 ‘electric (photovoltaics)

0 ,J_rw e solar buildings and designs

= :_)':"* I scale wind power

=0 Large scale wind power

_" "Economic integration of renewable energy

¢ Energy efficiency & Combined Heat & Power
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--"'ties and energy consumption
v and documentation of energy
ta: solar wind, biomass

E 26) --5|te wind resource monitoring, and
preparatlon of a regional GTB wind map

o Wind data sharing with TCL&P wind
monitoring activities in adjacent twp
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g t: $6 million/yr

J 2 —st $3 million/yr

E __fGas Cost: $2.4 million /yr
—4 = _,;aa; as Cost: $600,000
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..___ ectric kW- hrs/yr: 42 million
Natural Gas ccf/yr: 2 million ccf

o | P: 435,000 gallons/yr

® Peak KW: 5,700 (Commercial/Public)
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Peshawhestown Residential W 42400 § 75816 9BM50 § 17779 39067 § MM § 3430 41%
Peshawhestown Residential E 770400 5 B9336 123553 % 148263 § 27599 3g%
Turte Creek Casino (Comm/Public) 13,313,331 § 1030664  J76 024 § 431229 - ) - T 14BN 45%
= (T Resort & Spa 12545244 § G76167 528570 % 63 284 § 1512451 250%
4 Traverse City (Commercial/Public) §a3760 5 4083 6i34 5§ B 549183 08%
=~ Benzie (Admin) a8 & 350 2040 5 T8 3 13ME 0%
Benzie (Residential) Be0l § 0 M4 -5 - B4eTt § 0819 5§ 125163 21%
Charlevoix (Admin) 060§ 2376 4TS 4812 % T3 0%
Charlevoix (Residential) 6400 5 23976 -5 - 45287 § 63402 3 BTATR 14%
Anirim (Residential) 1wr2l 5 16,348 -3 - MM ) M1 1A 1%
Balance of Residential 5745600 § 517104 691088 § 829306 244184 § 41858 § 1668268  27.9%

-

ne_r gy Consumption Per Yr ..

Grand Traverse Band
Breakdown of GTE Energy Uss

Year 2005 (w/ 2008 ad) lecinc Electric Natura Gas Natural Gas [P Gas  LPGas

ksl Cost/Yr CCFahyr Costiyr Galyr — Costyr  TotalCost  Percent

Peshawhesiown (CommercialPublic) 3891238 5 388802 144624 § 173354 ad 5 1034 § 34M 8%

RS § 3068421 1O60R) § %607 435245 § 09250 § 60614%  100.0%
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abreakdown (With New Turtle Creek Casine)

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% Electric,
Natural Gas, $3,089,421,
$2,362,755, 51%

39%
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GRAND TRAVERSE BAND ENERGY PLANNING CHART
GTB STRATEGIC ENERGY PLANNING: GTB Department of Natural Resources
Question: How do we make GTB 100% renewable energy heated and powered?

Charleviox
Low and High Density Residential
Government Satellite Center

GT & Outlying Members
Low Density Residential §1,638 268
Government Facilities & Hotel

Antrim

Total Annual Cost: US$1,208,111

Peshawbestown 587,378 Energy Costsiyear 49 183 Energy Costiyr Low Density Residential
Low Density Residential 5217 599/yr
High Density Residential ~ $248,430/yr 561,401 Energy Costs/year
Government Facilities Benzie
Casino, Hotel, Gas Station  $544 520/ Low and High Density

Residential $125,163/yr

Government Satellite Center

513,846 fyr Wind Turbine Area
GRAND TRAVERSE RESORT

GTB Public Utility
Energy Loads Wind Turhine Area PUBLIC Waste and Potable Water
Electric: 12,600 MWhrsyr WATER &
Natural Gas: 15,528 MWhrsyr GTB Land SEWER New Turtle Creek Casino
Room for 4 WTG's FOR Electric Loads: 15,513 MWhriyr (est)
Natural Gas Heating Load 4 - 12 mW Peak Capacity GT RESORT [thermal Loads: 1,200 MWhryyr (est)
53,000 MCF Natural Gas/yr 4 - 25 million K\Whriyr TURTLE INat Gas Heating Load
53,000 Million BTUlyr 23% - 25% Capacity Factor CREEK 376,024 CCF
56,000 Giga-Joulefyr ETC 5,000 Million BTUfyr
Annual Gas Cost U5$455,306 Railroad BIOMASS
|wind Turbine Area PUBLIC Annual Nat Gas Cost: US5148,263 (est)
Electric Loads (with Air conditioning) Golf Course ['Hoxie Property” Industrial Zone HEAT & [Electric Supplier: Cherryland Coop
Electric Supplier: Consumers Energy Bigmass Plant (CHP?) ELECTRIC |Generation Cooperative: (WPSC)
12,600,000 k\W-hrs/yr GTB Land GTB Land ISub-station Sub-station PLANT 16,513,000 kWhiyr
2,600 Peak kW |Room for 2 WTG's = 5 MVA 7.5 MVA GTB NEW 2,700 kW Peak
1,432 Average kW 2 -6 mW Peak Cap.  |Consumers WPSC ILand TURTLE 1,770 kW Average
Annual Cost US$752,715 4 - 12 million kWhriyr  |Eneray B9 KV ling CREEK Annual Electric Cost: US$1,035 664 (est)
CASINO Total Annual Cost: US$1,486,000




THE PoTeENTIAL OF RENEWABLE ENERGIES

WWoRrLDWIDE

hydropower

solar radiation
4.6 x 103 kWh

on Earth's surface
152,424.0x 10'3 kWh

biomass
152.4x 10" kWh

energy of the
waves & sea
762.1x 10'3 kWh

Source:

Eurec. Agency/Eurosolar,, WIP: wind R o

Pawer for the World — A Common Concept energy 'ﬂ’ﬂl’] Enﬂrgy" :
3,084.4 cunsum;li:iun 1995

9.5 x 10"° kWh

x 103 kWh
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MO LYies T erse City Light & Power

Wirlel ;; o)f t§ |ng report completed on GTB GT Resort “Hoxie”
_ ’)r‘)c‘“‘ e

- ESOI”EJNInd data collection continuing for expanded data base
d ‘improved wind resource studies

O*TC*L&P monitoring in Long Lake Twp completed August 2007
Resource & Economic Feasibility for wind power
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GTB Wind & Solar Resources™

4.50

4.00

3.50
<

—&— Solar Thermal
—#— Solar PV
—2— Wind Energy

—>¢— Total
Combined
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kWh/day/sq. meter (10.7 sq.ft.)

Jan Feb Mar

*Energy per square meter typical solar & wind technology efficiency
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May Jun

Jul

Aug Sep Oct Nov Dec
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Energy Cost Comparison 2008
Ranked By Lowest to Highest

Efficiency /Passive Solar
Wood Chips

Large Wind

Cord Wood

Dryed Cherry Pits or Pellets
Natural Gas CHP (electric)
Natural Gas CHP (heat)
Natural Gas Large

Natural Gas Res /Comm

Lg Commercial Grid Electricity
Solar Hot Water

Sm Commercial Electricity
Residential Electricity

| LP Gas

New Coal Fired Electricity
Gasoline

Heating Oil

New Atomic Electricity
Small Wind

Solar PV Electric

Unit
kKW-hr
US Ton
kW-hr
Face Cord
Ton
CCF
CCF
CCF
CCF
KW-hr
kKW-hr
KW-hr
KW-hr
Gallons
kKW-hr
Gallons
Gallons
KW-hr
kW-hr
kKW-hr

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Unit
Cost

26.00

70.00
200.00
1.20
1.20
1.20
1.25
0.070
0.100
0.100
2.50
0.170
3.90
4.85
0.23

Energy Only
Cost / kWh

G h R 6 A A A B R A h R e B R & o

0.007

0.065
0.067
0.055
0.055
0.055
0.057
0.070

0.100
0.100
0.121
0.170
0.160
0.162
0.230

All Costs W/ Enviro
[ KW-hr

© 9 O O O H O EH H 9 O O EH N EH 8 8 e e 8

0.03
0.03
0.06
0.06
0.08
0.07
0.07
0.08
0.09
0.09
0.15
0.11
0.11
0.14
0.17
0.18
0.18
0.23
0.28
0.60

$

9 A Oh A A h Y R h e A a8

Costs/kWh

0.03
0.04
0.06
0.07
0.08
0.09
0.09
0.10
0.11
0.13
0.15
0.15
0.15
0.18
0.19
0.22
0.23
0.25
0.28
0.60
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Renewable Energy: Cost Per kW-hr

RE Cost Comparisons

e —————

—e— \Wind Power

—=— Biomass CHP

$0.70

$0.65 **Ax\'\

$0.60

$0.55 l_\\
$0.50

—— Solar PV
—=— Solar Thermal

A

£X

B

$0.15

= —. e

$0.10

= —i

$0.05
$0.00

\\‘E;E
— ¢ .

10

100 750
Installed Peak Rated KW

1500 3000




ntegrated Renewables For.GTB

-

egrating all the
‘ces such as wind,
ar (thermal &
Ctric), & biomass

_SANC enhancmg them
= ‘Eh efficiency,
— combined heat and

-L_
-
-_.a- -—"
ax

—  power, and district
eatlng Systems

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




AURUEIIWind speediaveragerat 50 m: (164ft)= 4.8'm/s (10.8 mph)
Ariritz)] mem eed average at 100 m (328 ft) — 6.3 m/s (14 mph)

‘--"1.-
-

SIEIGYAEEIFSIE ” _-Nea in Kilowatt-hours per square meter per year

.i-:l.
-.'—-.—- o

,NJnc =u:3b|ne Annual kW-hrs/sqg.meter/year 80 m — 719 kW-hrs/mz2/yr
=W Fi'a Turblne Annual kW-hrs/sg.meter/year 100 m — 790 kW-hrs/m?/yr

_ Reference Note:

® Existing TCLP V-44 600 kW-hrs/sg.meter/year — 522 kW-hrs/m2/yr
® Percent increase in energy for GT Resort 100m vs. V44 in EImwood — 51%
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Crn ol . TR $.06 - $.07/kWh
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s e Summary
e —

-averse Band of Ottawa & Chippewa Indians
November 2008

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

recommendation) $1.3 million.

él Cost: To meet 100% net electric needs of the

— ii— -

= 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.




/e Biomass Energy Evaluation



T

-
DU 'Ar“_'_

[} a-;f' ? h-il- ?];;: ‘:-El ~"fl x;:

b o o Humanity® Oldest Fuel
il ' Lecally"Avallable
Often a Waste Product
¢ Can Be Low Cost

e | ow In Sulfur, Nitrogen,
Mercury and Other Pollutants

® Carbon Dioxide Neutral
¢ A Renewable Resource

e Low Cost Fuel $20/ton
($2 vs $10 per MMBTU
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. Fue jg_pplyﬂj“"

“hips (MC 35 — 500/0)
abllshed market for delivery with
- a tons per truck

$18 $26 per ton ($2 - $3 /
BTU)

-—"'-'
==

= Need to ensure good forestry practice and
sustainable utilization

® Supply 10 X GTB needs....
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= ff:’f sllets
=5 Farm Wood Mill

N

‘Waste

e Other (clean waste,
cherry pits, corn..)
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Photo courtesy of Force Technology



Photo courtesy of Force Technology
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 Pre "nary Residential Biomass Feasibility

100 homes Peshawbestown District Heating Loop

COST ESTIMATE

HURST HOT WATER BOILER, 500 GPM ~ 130F IN TO 180 F OUT
FREIGHT T JOBSITE

FOUNDATICN
e r FIELD ERECTION
START-UP & CPERATOR TRAINME

EL HAMDILIK
CPTICNAL EQUIPMENT

TOTAL BOILER COST, INSTALLED AND RUMNING 743,136.00 BUDGET

§525.00 AIR HANDLING UNIT COST
(U 3200.00 AIR HANDLING UNIT INSTALLATION--GUESS ONLY
J\U /0 WOO d S p a Ce 725,00 TOTA R INSTALLED AR HANDLING UNIT
120,00 AIR HANDLERS REQUIRED
[ ¥ET.000.00[TOTAL AIR HANDLING UMITS COST

: :5; 1ot water heat —

-".a-, = s [ 650,000, 00[PLACE HOLDER ONLY. NEED SITE SPECIFIC DETAILS OH INSTALLATION.
-'::__ '—: q 2 ye a r S I m p I e ENGINEERING AND PROJECT MANAGEMENT
= [ $200,000.00]PLACE HOLDER ONLY

p a y b a C k TOTAL INSTALLED COST

WOOD FUEL COET
. e 4500 BTUILE WODD HEAT CONTENT
‘3‘1] POUMNDE PER HOUR OF WOOD REQUIRED

OMNG PE 'ICUH OF WOOD CHIFFED AMD DELNERED

savings, social & —
e n Vi ro n m e n ta I NATURAL GAS F-IJEI. c:n:n

THERMSE PER HOUSE

1 [[#130 [PER THERK MATURAL GAS COST
SIS
5. HACE EFFIC

RETURAL G
 HOUR FOR 120 HO IHE"




tle Creek & GT Resort District Heat .-
[ electric, with TCL&P Cooperation
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r Thermal i
. Systems I eac ome and building
e commercial systems for casino,
itels, 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.
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actric @tov

.- arge systems 1 kW to 1000

2 Horr commerC|aI and public applications
0) _’ d on the solar resource

—*-McC t expensive, but most reliable electric
= ﬁower source

-® Cost: $.40 to $.60 / kWh depending on
Incentives and scale

19C
‘_! -~
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— -F' 7




C _O Solar Electric 2
10logy & Energy Resources

'rr'adiation per year on one acre:
Million KW-hrs/yr (assumes 1,200
yr/m2)

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

-
—
--—

_-‘
i =
lﬂ"'_
__,__-'

—

—

—Acres Required with 50% PV land
coverage and 14% efficient solar PV: =
124 acres
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[Efficiency Review

e

H -"'

Totll R rJre on -residential cost of energy $2 million +

I—':l.

__»)3 -_' | /e potentlal savings $200,000 to $400,000 per year
ggest iInvestment of $1 to $2 million easily justified

—ar

— -
_ﬁ‘—ﬁ

—_ "'-_"_'—z_,_—-

=
B
E— —

_ Top-measures to consider:
— Lighting upgrades: T8'’s, controls, CFL's, LED’s
— HVAC system retrofits



ich to Tribal Members & Outside
C orm nlty
J Arile esm GTB newsletter, local newspaper, community

.;_"*" © 4;m —
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=% —‘Ef:lucatlonal Brochure: “The Path to Energy Sovereignty”
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rket Assessment

_.-'-......

**—""%.Cl:ansmlssmn & Interconnection
~_ Discussions with Local Utilities
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Market / ssessment
o cale: net metering

o f—supply

J P & MPPA green power supply
_4. Nolverine Power (Cherryland), CE, etc.

g::"' Renewable Energy Production Incentive
— Payment (REPI) 10 yr - 2 cents/kW-hr

-® Carbon credits, green tags, Native Energy
® Other markets...
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5 m ental Evaluatlon
0 A sessment

-—ln.

“'Prel ary System Design

Term O&M Plan

_f};igugness & Organizational Planning
-® Financing Plan
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I guidance on what, where & when
organization?
icy for:

— rF es Solar thermal, solar PV, small district heat,
= energy efficiency services

;'_"::* overnment: 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

m——




Suzanne McSawby
e GTB Natural Resources Mgr.
:_*:‘:--_ ~ Tom Callison, Project Mgr.
== Faa Steve Smiley, Consultant
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