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Solar Water Pipeline 1997 to Present

= USDA Water Project

= Upgraded to provide water
to Grand Canyon West
Tourism area

= Currently being upgraded
for increased flow and
domestic water quality
Improvements



Earthship Project - 1999

= Funded by DOL Jobs

In Recycling program
= Built by WIA workers
= Solar PV

= \Water Catchment
system



Guano Point 2000

= Off Grid 7 kilowatt
PV and wind system

= Power for lights,
Kitchen, and cooling

» Recently upgraded and
repaired new wind
turbine, new batteries




GCW Solar Power System
2005 -2008

2 100Kw solar -diesel
hybrid non-grid tied
systems with 16kW
solar- and 5400amp
hour battery banks.
Latest SatCon digitally
Integrated Inverters

50% -70% reduction In
generator run time.



Hualapai Tribal Utility

Feasibility Study
DOE First Steps 2005

Feasibility of Stand Alone Utility Providing Service at
rand Canyon West -

sibility of Take-over of Reservation Electric
Ice from Local Co-op -

ity of integrating Hualapai Wind Resource to
| load-



Hualapal Wind Assessment Project
BIA-MAP 2005 - 2009

Overview

m Assess Wind Resources

= Grand Canyon West - 35% Capacity @ 6mps
= Peach Springs Area -20% capacity @ 5.5mps
= Nelson - 25% Capacity @ 5mps

Clay Springs Study Started

mREeasibility Study

mRhase | Environmental Screening Completed
mAVian Impact Assessment Completed
mRlRiterconnection Study underway

mind Development Partner ldentified



MOUS

Clipper Windpower Development Company
= Complete Final Wind Farm Feasibility

=\Viohave Sun Power, LLC
complete Transmission &lInterconnection
plete PV Solar Power Plant Feasibility



ey
Chpper

=  Manufacturer of Clipper wind turbines
= Developer of wind farm projects
= Priority for Native American Wind Farm Projects




340 MW Concentrating Solar Power Facility

hualapai valley solar

amohave sun power project




d Canyon West - Clay Springs Wind Farm

XKMap® 8.2 GIS BEditor

—i ey, S

" 4 L
o o s
’,f I(’Iay Springs
: e 7
4,

-

Daa use sutyect 1o cense
© DeLorme XMap® 5 2 GIS Eator ) o n — 3 4—5 e 7

W BIOTTYME O MN (12 0 E) Data Zoom 10.4



|
|

|

|

\

Il
Alroo Tow
7
Y.
7
-".
%

BH

LHTNHING LADD

Mesddview

¥
2 '| Flanb,

WaRa

Trardami==in Siavsion

\

Sprlngs Solar- GCW Wind PrOJect Concept

whp YAoud
GO Substation
=racy Fe .‘c‘;_':.:f:
/ Grand C

WAPS, \
1
] .O
Iraramisgfan Lne ’.. '«'."
\
\ .

Speres FY Plant '\

anyon Nabana! Park



Transmission and Interconnection

= Hualapai Valley Solar - leads interconnection to
WAPA system

= WAPA wants diversity -Solar CSP, PV Solar, and
Wind. High priority for Native American projects

WAPA funding to build interconnection
pstation & upgrade existing lines

- Connections to other APS- SCE
ISsion lines and power markets



Benefits of Renewable Energy Development

= Reliable Revenue Stream to the Tribe
= | ease / Royalty Payments
= Co-Ownership Revenues

gEiRal Electric Utility control on Reservation



Funding Support

OE Tribal Energy Program
Wind Farm Business Development Phase

nergy and Mineral Development Program
Power Plant Feasibility and Planning



Phase Il - Business Development

= Business modeling

= Ownership Scenarios & Financing Options
= Tribal

= Partnership

= |_ease to Developer

ibransmission and Interconnection Study
Pre-Environmental Assessment
Detalled Site planning

Rievelopment



Participants

Clipper Windpower & Mohave Sun Power
= Economic Modeling, Business planning
= PPA research



Supply & Demand

= Population growth and
power demand will

gieMastating affect.




MISSION

Markeat and deliver clean, renewable, relicble, cosi-bosed Federal hydroeleciric

powrer ond related services

VISION

Provide premier power marketing and fransmission sernices

ABOUT WESTERN

Western is o Federol agency under the Deparrment of Energy thot morkets ond

transmits wholesole electrical power through on integrated 17,000-circuit mile,

high-voltage transmission system across 15 western stafes,

Employees work arcund the dock to sell power, operate fransmission and provide
meainfenance ang engineearing services 1o

@  Cooperatives

®  Federa! and stote agencies
Municipalities

@ Native Amercon tribes
Other energy service providers

®  Public uiility and imgaotion districts

in furn, owur customers provide electric service to millions of people from os far
south os Texos oll the waoy north to the Dokotas, ond from the ploins of Minnesoto

1o the Califormnia coastine.

In 2009, Congress expanded Western's role 1o include the Transmission
Infrastructure Program. Through funding partnerships, TIP will develop tronsmission

infrastructure thot delivers renewable energy ocross the grid in the Wesi.

For more than 30 years, Western employees have been dedicoted to providing

public service, such as promoting environmentao! stewordship, energy efficiency

ond renewable energy, as well as implementing new technologies ta ensure our
tfransmission system confinues 1o be the most relicble possible
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CONNECTING CALIFORNIA TC ENERGY SECURITY

Relying upon our connection with our Wes: Ceast customess, we implemented solutions to correct the marker de-
sign flaws that caused the Califomia energy crisis in 2000 and 2001 . With the California Independent System Operators
deployment of the new Market Redesign Technology Upgrade, MRTU, on April 1, 2009, Westerns Sierra Nevada Region,
SN, stepped up o make sure its business processes and systems seamlessly transferred and operated in the newly rede-
sigred market with minimal impacts to our customers

Westernk SN Regronal Mzanager Tom Boyko atributes the successful transition to teamwork and strong leadership.
“It takes a weam effort 10 be successhuil, as everyone must pull the cars in the same direction and at the same ume " ob-
served Boyko. "I was gratified 10 see that 50 many people stepped up 10 ensure thar SINS MRTU go-live transition went
smoothly ” Under MRTU, Californias power prices are now calculared using a market-based, economic dispaich meth-
odology known as Locational Marginal Pricing
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