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Grand Traverse Band of Otawa and Chiposwa Indlans
Tax Agreement Map
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Projaes Q o conduct a feasibility study.
0 d; fmine the cost effectiveness and

SeLher economic, environmental, cultural
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" _,__fna social benefits of maximizing the
_ diversity of energy sources used at GTB
facilities.
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Grant Timeline: 9/15/05 to 12/31/07
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Proje*' Objectives: J:"
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-?}Sharmg wind energy monitoring and
-~ evaluation

Sharing electric utility expertise
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Selarrelectric (photovoltaics)

- Pe * v'ﬂ sblar puildings and designs
- =S Lscale wind power

_' I«arge scale wind power
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~ = Economic integration of renewable energy
® Energy efficiency & Combined Heat & Power
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SIGPENLIESI and ENErgy Consumptlon

%\/Jew Gf existing data: solar, wind,
OJorr cl

- CJpl Jte Wind resource monitoring, and
= preparation of a regional GTB wind map

.F"?},Wlnd data sharing with TCL&P
~® Survey of biomass resources
® Survey of solar resources

—

Resourcervonitoring
— - _J‘*
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> Toizll (ou 4,67 million/yr
BEIECIIC S‘t $2 25 million/yr
SSNEtOal *as Cost: $1.75 /yr
P Gas Cost: $674,000

ectrlc kKW-hrs/yr: 30 million
—— Natural Gas ccf/yr: 1.8 million ccf
- e [P: 673,000 gallons/yr
® Peak KW: 3,600 (Commercial/Public)
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> May vv]"rh Ea'iverse City Light & Power

- \/\/Jru- ﬁﬁltormg completed (June 2007) on GTB GT
= —Resort “Hoxie” property

— o] P monltorlng In Long Lake Twp completed August
=00,

e — —

' :'; Resource & Economic Feasibility for wind power



GTB Energy Breakdown By Fuel
Public, Commercial & Residential
(Does not include wood heat)

LP Gas, Electric
$67134’02/85 ! /$2,251,707 ,
0

49%

Natural
Gas,
$1,752,955,
37%




THe PoTtentiaL oF RENEwABLE ENERGIES

\WoORLDWIDE

hydropc:\;ver solar radiation
4.6 x 10'° kWh on Earth's surface
biomass LA

152.4x 10'3 kWh

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

Source: . d
Eurec.Agency/Eurosolar,, WIP: win
Power for the World —A Common Concept energy

3,084.4
x 103 kWh




GRAND TRAVERSE BAND RENEWAELE EMERGY FOR GT RESCORT & TURTLE CREEK
LCME AWHITEWATER TOWHSHIPS, MICHIGAN

GRAND TRAVERSE RESORT

Energy Loads
Eleciric: 12,600 myinrs, iy
Mabural Gas: 13,520 mihsfyr

|uztursl Gas Heating Load

53,000 MCF Matural Gasiyr
53,000 Milliam BTN

55,000 Glga-Joule’yr

Anmeal Gag Cost US$455 355

DusraBer How 3o we Pk GTH MO
= pwg bl Feated el a s prveedT
Lot 'wel il TOLEN, WIPSLD &F CE o aiha of

gEen powe’ 5 Ereaiige aiontime el

“Mob Watserice I'owai Codperathen Bad g MEP
For 15p prusc®iacen of grean e, meely wind, Bl
WS beria slecl s gemaialos

Fapmas! was b0 Babawas 25 & VA il Bz RSrafpd

Caksaiy dibe b Cescarrbsai 2007

Preparad by: Steve Smiley (231) 271-4350
smiley2¥@earthlink.net

Wind Turbine Area

GTE Land

Wind Turbine Area

|Room for 4 wT's

4- 12 mW Peak Capacky
|& - 25 mition xwhriyr

23% - 25% Capacity Factor

G0 Waste Water Flant
Exisitng Turtle Cresk Casino
[Electric Loads: 3,000 mwinr,yr
[Thermal Loads: 1,260 mivhrgyr

|LP Gas Heating Load
45,733 Galans

4,300 Kllicr BTUAT
4,500 Giga JouleiyT

Ralliroad

Biomass |Annual LP Gas Cost US570,000

Eleciric  |Elsciric Suppller: Chermyland Coop

Plant? |Gensralon Cooperative: (WRSE)
3,000,000 BW-nrafyr
|MEW 5035 KW Peak

TURTLE |245 kW Average

CREEK |Annual Electric Cost LISS216,454

CASING |Total Annual Cost: US5286 464
Kale: Pians b expand by tacior of 2

1&m (6 mie)

—

Mote: Wood Fuel Supply avalable at 3207 U3 ton

Or approxmately USS 2.50 per Giga Joule
Matural Gas: USS10 per Giga Joule (+- 30%)

Dump low marginal cost wind to haat?

elwmn:l Turbine Area
Elgciric Logds (with &Ir condiflonin Golf Coursef"Hoxie Property” Industrial Zone
|E|e:1n-: Suppller: ConsumMErs Enemgy Roon for Blomass Pland (CHET)
12,6000000 KW-nrsfhyr GTE Land GTHB Land |Fun-station Zub-statizn
2,600 Peak KW JFoom far 2 WTG's < 3 MVA 7.5 MVA =78
1.432 Average kW [2 - & MW Paaikl Cap. COnsUmErs WPRSC Land
— Annual Cost USSTS2TIS 4 - 12 millen kWhriyr  |ERergy £3 K\ Iz
E Total Annual Cost: US$1,208,111
4 km (2.5 mies 10 7.5 MVA Sub-s2a0on S
L e L -
Highway M-72E 5 km (3 mllgs) betwsen T E.emi'llaun Turlle Cresk Casing
.‘—
Acme Village |Acme Township - New Town Center (Plan
Papulation: =/~ 2,000 4,500 5TU'pound
Low Densky Residential Jtdin; 400,000 sq. ft. of Business and Resldences
Balsiness Disfrict (37,000 m2)
Zmall shops. sirip malls T De bullt In next 3 - & Years. Can gelivar fuel by truck or rall
Total Townshlp pop. 3,400 III,II.- Salar thermal?
)
Rallroad ' Energy Storage?
/ Abgorpian coollng?
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Antiel] Wiglel sﬂ;; d average at'50 m' (164 ft)— 4.8'm/s (10.8 mph)
ApuzINYindispeed average at 100 m (328 ft) — 6.3 m/s (14 mph)
ShEZIFfactor _;r:?c,')ximately =2

P
-""
& .-'

f] rg/ re 'i ) Area in kilowatt-hours per square meter per year

x .-_
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e =

| = w diFuTbme Annual kW-hrs/sg.meter/year 80 m — 719 kW-hrs/m?/yr
=3 -Wmd Turbine Annual kW-hrs/sq.meter/year 100 m — 790 kW-hrs/m2/yr

.—-_....—-—

=

Reference Note:

e 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 Elmwood — 51%



- PR

WinENEoeIVEr ECOnomICs for SWW
e Tm;sow

> Totell | ;za ed-Cost$2:2 million
> AffLE «T?évenues $ (200 000 w/ REPI)
r\nrJLu Q&M Expenses: $24,000

2 Qo Gf energy $.054/kWhr w/ REPI

e . _u.-

35/kWhr
;t\ nual Electric Generation: 4 million kWh
Lifetime: 20 years

-'5‘;



Ind Briefing Paper —Summary

arse Band of Ottawa & Md#
- (GTB) -
- Peshawbestown, M1 49682
L JU
Commermal Wind Power Project

fe : Range from $1.2 million to $24 million
,;.,: al Cost: Single wind turbine (minimum

Ly
-

= recommendation) $1.2 million.

——

al'y

-
=

- e =

___afp-rtal Cost: To meet 100%0 net electric needs of the
-~ GT Resort/New Turtle Creek Casino with wind power:
Capital Cost: $14 million to displace $1.3 million
annual electric cost and 18.6 million kW-hrs per year.
Capital Cost: To account for 100206 of GTB commercial,
public and residential electric use with wind power -
$24 million.
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fiegrated Renewables EOREHIE S

eecune all the
ENEWEIENENETWY
SEUCESISUCHI as Wind,
sele@nernmal &
eleg 16), & biomass

> Aplel ‘enhiancing them
SVILFETHICIENCY,
E;Pﬁcamblned neat and
= power, and district
neating systems

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

PSP discharge

Cogen (Ind)

nnnnnnnnnnn

Consumption
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enEdiange Wind Turbine: 25 yeariets

BYERLES off hetween $4 and $12 million

Grand Traverse Band
Wind Power Vs Present Electric Cost: Comparison With Heron 83-1500
$2.2 Million Capital Cost, With 4 million kW-hrs per year Electric Supply

$1,400,000 - —e— Wind Cost w /O&M
- Utility Elec w /2% Inflation
$1,200,000 +H—a— Utility Blect w /4% Inflation X
=% —— Utility Blec w /6% Inflation
. $1,000,000 -
3
S)
g $800,000
3
i
‘_g $600,000 -
< $400,000 -
$200,000 *
$0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Years



f 5 Ve Blomass Energy Evaluation
3&-'- hable narvest of biomass
e pTy sources far exceed project demands

_— . = ._.-.l-_._ -
_.-" -
,‘_I"

Present supply, distribution and markets well
e developed



Humanity’s O e“_ L
- LOCAlly ‘. -l
Often a Waste Product
e Can Be Low Cost

® [ow In Sulfur, Nitrogen,
Mercury and Other Pollutants

e Carbon Dioxide Neutral
e A Renewable Resource

e GTB Woodlands Are
Sustainable

* | ow Cost Fuel $20/ton
($2 vs. $10 natural gas
per MMBTU)
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Photo courtesy of Force Technology



Photo courtesy of Force Technology
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ieliminany Residential Biomass Feasialiy,

= -
- -

o | pt[(_ nemes - Peshawbestown District Heating Loop
] r J \ ]S . r - : COST ESTIMATE

HURST HOT WATER BOILER, 600 GPM ~ 130F IN TS 160 F OUT
FREIGHT T2 JCESITE

516,676 oo
r O G pe r START-UP & -:I 'ERATOR TRAINNG

FUEL HANDLING
IOINE
FE25.00 AlR HANDLING UMIT COST

CFTIONAL EQUIPMENT
fl ( G 0) 5200.00 AIR HANDLING UNIT INSTALLATION-GUESS OHLY
- U )=/0) WO O S p ace $725.00 TOTAL COST PER INSTALLED AIR HANDLING UNIT

120.00 AlR HANDLERS REQUIRED

TOTAL BOILER COST, INSTALLED AND RUNNING 733, 130.00 BUDGET

z- [_$&7.000.00[TOTAL AIR HANDLING UNITS COST
= &l ot Water heat —

T X v [ $E50,000.00]PLACE HOLDER OMLY. NEED SITE SPECIFIC DETAILS OM INSTALLATION,

"_-'. ﬁ_ 2 ye ar SI m p I e ENGINEERING AND PROJECT MANAZEMENT

00, 000.00)| PLACE HOLDER OMLY

p ay b aC k TOTAL INSTALLED COET -

s Added O&M STt
savings, social & il

#0.200 PER THERM

e nVI rO n m e n tal NATURAL GAS FUEL COST

ED,000 BTUH PER HOU
THERWSE PER HOUSEHOLD

1 _F'Eﬁ: THERM NATURAL GA3 COST
eNEeTILs

i RATURAL GAS FURMACE EFFICIENCY
52 FUEL COET HOUR FOR 120 HOMES




JOPLG Biomass Heat
JOPGRCHIPTEIEctriCity
r\rl [ieRal heat &

= € _ectrlc Sales

=Nt $1 Million/yr

y—-—".:u._-:- =

savings

$11 Million +/-
Capital Cost

- -'.'
GTBE RESORT & 3P4 & TURTLE CREEK 5000 KW CHP
Woid Flred Steam CHE 30 MMETU Peak

50 mmiu

2000 fUS fon
5000 KW
% CF

Peak Wood Heat Outpu jmillion BTU)
Wiood Fusl Cost per fon

Pealk Eleciric Capaciy (W)

Electric CH® Operating Capacity Factor %
Uttty Eleciric Sals Prics Skhr 0050 [KW-hr
Lozl Elecdric Saks Price (fo ssif) $kh 0080 [Kd-hr
Thermal Heallng Capacity Factor % CF
Thermal Heaflng Salas Prics $mmETU 500 menbtu

CAPITAL COSTS
Wiood Flrad Unit at Site wi Boller & sforage $5.500,000
Machanical Intercormaction $4.000,000
Staam Turbine L]
Eullding Ratrofit & Prap 200,000
Lttty Inbarconnaction wiranaformer $200,000
Engineering & Development 480,000
Legal & Financlal Expenag 0,000
TOTAL CAPITAL DOET 11,000,000

COST SUMMARY ANALYSIS
Inatallad I..qutaI Coat §71,000,000
Flrat Yaar Fus!, D&M & Admin Cost Hnsn
Flrat Yaar Capital Racovary Cost $770,000
Flrat Yaar Expansa (Debt & C&M) §1.:242577
Imatalled Cost per Kive § 1m0
Inatallad Cost per KW-nriyT 0TI W
Flrst Yaar pear KN vifo REP § 0038 W
Flrat ¥r Cost per ki wiRERI § 0020 KW

Firat Yaar Oparating Coat Data Feizent
Fual TRTE Xk

Fant 0k
TR 4%
480 TEe

i

HNEE 1%
70000 EXZ DR
TOTAL % 1242577

Role: Diwccunt Ml for Pramant Vilue Calc. B

H]
Admin 4
&M H]
Taxes 4
Inaurancs L1
Capial Re

- Ney Tl_j}m‘reek & GT Resort Districtiiieat,

T8 EESORT 3000

M | il Croak 1200

Anriual Hest Load Requir. fmmbiy) e300
Haat Outpat mmbéwysar £3,352

Heat Cost par mmbty § 233

Todal Haat Fugl Costhyr 8 159,625

Haat Only $imimioty jaica

tal & ORM) t BM
Heat Enargy $

fuslonly) § 223

. Gas Cost Smmbtu @75% off. $ 1000
Thermal Heat Sales @75%NG Cost § 670,140
Total Eleciric Expanes parfyr $ 572437
Electric Qutpus ki-hralysar 14,832,000

First Yaar Eleciric Cost par k-hr & 0035
Elactricity kWhiyr Avallable for Sale  3,708,000)
Valua of Excess Elechr at $06kan §  [222480)

Local Consumpicn Elscirlc kwh 18,500,000
Parcant Local Eleciric to Total Gen. 125%
Hatural Gas Cosb'CCF $ 1.08

Energy Cost bo Electric a-hr Price § 572437

(asEumes themmal enangy sold &1 75% NiE)

Exeas Heat and Eleciric Sake § 447660

Enargy EMiclancy
Tokal Wiood Fusil Energy In mmbbuiyr
Haat Dutpat mmbéwysar

Elgictric Qufpus kt-hrs

Elaciric Output mmb

148920
£3,352
14,632,000
30,828

Thermal Efficlancy B
Electric EMiclancy %
Tatal Efficlancy

100% Total OBM & ¥ Costloee Excaes Sals  § 784917
Pressnt Total Coatiyr & T.Ck & GTR

3 188,000
et annual Savings $ 1,071,083




GTB Wind & Solar Resources*

—e— Solar Thermal

—&— Solar PV
—4— Wind Energy

=3¢ Total
Combined

o
+—
b
o
(%2]
™~
o
—i
N—r
e
[}
—
(8]
S
o
%2
>
©
o
~
S
4

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

*Energy per square meter typical solar & wind technology efficiency
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rmeuﬁ cIency’ Review

hl_+

A

Toizl rr_j__. e} on reS|dent|aI cost of energy $2 million +

1 T:f

a-..

i

= 'potentlal savings $200,000 to $400,000 per year
'_’; ggest iInvestment of $1 to $2 million easily justified

— --"—'__. —
o il _--"
—_._—— it—

4 T_opfmeasures to consider:
— Lighting upgrades: T8'’s, controls, CFL’s, LED’s
— HVAC system retrofits
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2 Ourrerw to Tribal Members & Outside
(orm: nlty

= es I GTB newsletter, local
Jmewspaper community forum

== Educatlonal Brochure: “Sovereignty” The
Path to Energy Independence
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rket Assessment - Muni's &

~ _® Transmission & Interconnection
Discussions with Local Utilities
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OVVEI AIREL/ASSESSINENRL = P —— =
SSinellfScales net meteringl :
SNEHE Se'l'-}

SICLL&P & | PPA green power supply

- \/\/olvrx e Power (Cherryland), CE, etc.

SERENEN able Energy Production Incentive Payment (REPI)
_;:-'_-. 10y - 2 cents/kKW-hr

' -frbon credits, green tags, Native Energy

= mN_eW policy Initiatives: Feed-in-tariffs (FIT)

~ — Renewable priority to the grid

— Each renewable technology priced to make a market
— Long-term (20 year) guaranteed prices

— Added costs spread over entire customer base
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- rmvjron:.a antal Evaluation
SRSEN ‘ssessment
= Pr _J]-’J- System Design

R —

=

Lo ng-Term O&M Plan

P -
_-"""-

-*"—Busmess & Organizational Planning
- * Fipancing Plan



gUICANCE BN WAL AW ere & when
NErgy. organization?
001IC} 'for

- ru—r :S Solar thermal, solar PV, small district heat,
S Energy: efficiency services

= ( overnment Larger scale biomass district heat, solar

A

= PV, wind power, efficiency

—-—"u_-

e

—

-~ — Commercial: Large wind power, solar, biomass
- @district heat. Begin wind permitting at GT Resort?

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

: Lmul.




== Suzanne McSawby
~ GTB Natural Resources Mgr.
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