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Monument "l.-"a"t:_ﬂ

approximately 27,000
square miles. Its
boundaries extend from
northwestern New
Mexico into
northeastern Arizona
and southeastern Utah,
larger than many states.

The Navajo Nation
consists of more than
298,000 members



http://www.discovernavajo.com/atr_monumentvalley.html

Navaijo Tribal Utility Authority.

people.

NTUA operates under a Plan of
Operation as a non-profit Tribal
Enterprise charged with
providing utility services at a
reasonable rates to the public

NTUA is governed by a
Management Board to direct
the operation of the Authority.

The Board is appointed and
confirmed by the Government
Services Committee.

The Board was granted certain
powers thru Section 7 of Title 21
of the Navajo Nation Code.




Navaijo Tribal Utility Authority:

revenue source o
Authority

provide 0
energy

NTUA has 37,426 customers

NTUA operates 7,124 miles of
overhead distribution lines,

65 miles of underground
distribution lines

531 miles of sub-transmission
lines ,serving the Navajo
people.

Electriie Operation



Navajo Trlbal Utility Authority

Over years other major natural
gas suppliers constructed high
pressure gas thru Navajo land.

This gave NTUA an opportunity
to coordinating delivery points
off these high pressure lines.

NTUA has 21 taps from these
delivery point to serve Navajo
Nation.

NTUA serve 7,500 customers
through 600 miles of distribution
lines

Natural Gas Operations




Navajo Tribal Utility Authority

Other Financial assistance were
provided by US Environmental
Protection Agency, Economic
Development Adminstration and most
recently Rural Utilities Services.

Presently water systems are
constructed by I.H.S. and then
transferred to NTUA for operation and
maintenance of these system.

NTUA has 236 water wells, 139 booster
pump stations, 330 steel storage
reservoirs connected to 5,474 miles of
water lines that makes up 89 water
systems.

NTUA has 34,942 customers and 12,616
water water customers.

Water-Waste Water Operations
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Navajo Tribal Utility Authority

NTUA participated in Solar Energy and other
alternative electric power generation
technologies .

of Navajo who will benefit from Solar Energy
and other Renewable Energy Program.

WAPA funded $300,000.00 grant to procure
Solar PV systems for lightning-small AC systems.

Sandia National Laboratory of Albuquerque
New Mexico played a key role in providing
technical assistance.

72 Solar PV units were purchased- 1000 watts
per day systems

NTUA Management Board approved the
appropriation of $2 million dollars to purchase
an additional of 200 PV units -1.7 KWh day
Congress appropriated $ 800,000 in 2002 and
$ 1,150,000.00 in 2003 — Navajo Electrification
Demonstration Program- Hybrid Solar-Wind
System

Soelar Energy.




Project Overview

Farm feasibility study
Navajo Nation Council directed to all Tribal

Programs and Enterprise to develop
,research ,and seek new plans to generate
outside revenue for the Nation.

Navajo Nation Council oversight
committee approved resolution for NTUA to
build electric generating facilities to

: T services its load and not depend on off -
SRR S N 3 reservation electric generating facilities.
This Plan will expedite the development of
wind energy sites, implementation of sites
plan and engineering detail design of a
wind farm for the Nation.

The Nation and NTUA has the experience in
carrying out this feasibility project and take

the lead role to conduct this wind energy
study



d Navajo Wind Project
| will evaluate six sites with a
orologist.

tudy will monitor and analyze six
proposed tribal land within the
tates of Arizona and New Mexico

Wind Project Team will coordinate
all activities in reviewing and
evaluating these proposed sites.

NTUA primary objective is to
evaluate the wind energy
potential of the six (6) sites.

Determine if there are sufficient
wind energy resources to
generate electric power.




Project Narrative

NTUA in partnership with NAU will
determine the most feasible sites on the
reservation. With the highest wind
energy potential.

NTUA will assign Electric Engineer-ROW
specialist and GIS crews to survey and
map out the most feasible route to
extend transmission line.

NTUA and NAU will monitor the sites for
twelve months period to develop
comprehensive site studies of the

topography.

A meteorologist will assist the tear
choosing proper site, review and
analysis data — every month
of the year




Navajo and Hopi
Reservations
50 m Wind Power
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Wind Power Class and Resource Potential
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Project Participants

selected from ,
* NTUA Engineering Dept.
* Northern Arizona University
* Navajo Nation Government
* Dine’ CARE
* NREL-Advisor
* Sandia National Lab.-Advisor

September 09, 2005 Kickoff
meeting —“Window Rock, Arizona

Revised the timeline — Activities

Future Plan- Provide more
educational information to
Navajo Tribal Leaders on Wind
Energy.




Larry Ahasteen, Renewable Energy Specialist
Navajo Tribal Utility Authority

Post Office Box 170

Fort Defiance , Arizona 86504
larrya@ntua.com
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Nevada - Federal Lands Map
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Definitions i

Energy
Solutions

e windy land = land with wind resource 2 class 3

» development exclusions = areas of land unsuita
energy developm

e developable windy land = windy |

e excluded windy lan



2003 Arizona Wind Power Map

* Preliminary map produced by
TrueWind Solutions

 Preliminary map validated by
NREL and wind energy
consultants

» Final map produced by
TrueWind with approval by

Arizona - 50 m Wind Power

114* 112°

110°

cansultants.

#Wind speeds are based on a Weibull k of 1.8 at 1000 m elevation. HE Dva?grlmarn nfEér\:mf

110¢

The annual wind power estimates for this map were produced
by TrueWind Solutions using their Mesomap system and
historical weather data. It has been validated with available
surface data by NREL and wind energy meteorological
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“Old”

vs. “New” Arizona Wind Maps

1987

2003

1987 U.S. Wind
Atlas Map vs.
2003 High-
Resolution (200 m?)
Wind Map of
Arizona

Wind Power Classification

Wind  Resource Wind Power Wind Speed  Wind Speed®
Power Potential Densityat50m at50m at50 m
Class Wim2 mis mph

1 Poor 0- 200 0.0- 55 0.0-12.3

2 Marginal 200 - 300 55- 63 12.3-14.1

3 Fair 300 - 400 6.3- 7.0 14.1-15.7

4 Good 400 - 500 70-75 15.7 - 16.8

5 Excellent 500 - 600 75- 8.0 16.8-17.9

6 Outstanding 600 - 800 8.0- 88 17.9-18.7

7 Superb > 800 >88 >19.7

2Wind speeds are based on a Weibull k of 1.8 at 1000 m elevation.

< =

U.S. Department of Energy
National Renewable Energy Laboratory

UL 0D 411
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Arizona Validation

e Over 50 measurement stations used for validation
— 20 Airport
— 3 U*WRAP (Tucson Electric)
— 4 RAWS (U.S Forest Service and BLM)
—  2AZMET
— 1 NAU/Camp Navgo
— 2 Tribal Anemometer Loan Progr
— 20 Proprietary stations from dev

e Accuracy comparable to

— Within 10% of annua
individual sites
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A total of 20 proprietary measurement stations

were also used in the validation.

Legend
< ALP Wind Measurement Site
¥ GTS Surface Meteorological Station

O NAU/Camp Navajo Wind Measurement Site
A RAWS and AZMET Wind Measurement Site

O U*WRAP Wind Measurement Site
® Town or City

Arizona - Wind Mapping Validation Sites
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Arizona - Elevation Map
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U.S. Department of Energy
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Windy Land Exclusions ey
Solutions
National Park Service P

*Fish and Wildlife Service

Specially Designated Areas
sInventoried Roadless Areas > 3km buffe
*Sensitive Environmental lands
*Airports

*Urban/Developed Land (30m ReGAP)/

*Wetlands (30m ReGAP)} 100

*Open Water (30m ReG
*Slopes > 20% (90



Non-ridge Crest Forest Exclusion )

Sustainable

(50%)

Solutions

Non-ridge Crest forest exclusion was generated from 30m
satellite data (USGS ReGAP, 2003).
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Non-ridge Crest Forest Exclusion _
(50%) e

Solutions

Non-ridge Crest forest exclusion was generated from 30m satellite data
(USGS ReGAP, 2003).

It was determined that of the areas considered ‘Woodland’
satellite data, over 90% of those areas were Pinyon-Juni
Woodland.

Pinyon-Juniper woodland is not the same as
Woodland or other woodlands with tall ¢
different development potential that a
included in developable windy lan

We chose to include Pinyo
Windy Land.
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S091 Rocky Mountain Subalpine-Montane Riparnan Shrubland ... 133
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S093 Rocky Mountain Lower Montane Riparian Woodland and Shrubland. 137
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50m 70m |
Sustalfpable
Ene?gy
Navajo Nation Solutjons
Potential Navao Nation Navao Res. 70m
Installed 50m Potential % Navajo Nation Potential %
Capacity (MW) | Instaled Capacity | Develop- | Potential Installed Installed Develop
on Windy (MW) on able Capacity (MW) Capacity (MW) -able
Wind Land (no Developable Windy on Windy Land | on Developable | Windy
Class Exclusions) Windy Land Land (no Exclusions) Windy Land Land
3 4,751 3,870 81% 12,405 10,591 85%
4 636 428 67/% 1,282 990 171%
5 256 183 1% 276 184 66%
6 110 71 65% 73 38 52%
7 17 10 60% 10 4 43%
5,770 4,562 79% 14,046 11,806 84%
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Navajo Developable Windy Land by Wind Class
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Navajo Reservation County Wind Class Area Analysis 50m
Windy Land as Developable Developable Windy Land
Wwind Tota Area Per cent of Total Windy Land as Percent of Total Land Installed Capacity
Class Power (w/m?) (km2) Land Area (km2)# Area (MW)*
3 300-400 950 2.34% 774 1.906% 3,870
4 400-500 127 0.31% 86 0.211% 428
5 500-600 51 0.13% 37 0.090% 183
6 600-800 22 0.05% 14 0.035% 71
7 >800 3 0.01% 2 0.005% 10
40,616 50m Total 4,562

2.84%

2.246%
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All NREL slides were from the
following two presentations:
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Arizona Wind Resour ces

Marc Schwartz
National Renewable Energy Laboratory
Golden, CO

Arizona Wind Working Group
Flagstaff, Arizona
August 6, 2003
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Hawall Wind M apping and Validation
Proj ect

Dennis Elliott
National Renewable Energy Laboratory
Golden, CO

Hawaii Wind Working Group Meeting
Honolulu, Hawall
January 6, 2004
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