U.S. DEPARTMENT OF EI"IEFQ}' Efﬂciency &

ENERGY Renewable Energy

Tribal Energy Program

NEW MEXICO ":;f X
RETA . /I

3 4 Sustainable
L Engineering

> Los Alamos Bé 4

MaTve D S‘r'ELC‘-’-!"_\'ﬁE‘-J_:'d: SSOCIATES

2013 PROGRAM REVIEW
Pueblo of Zia Renewable Energy Development Feasibility Study
U.S. Department of Energy — Award No: DE-EE0005628
March 25, 2014
%"\'O Op

» Los Alamos S &
NATIONAL LABORATORY
E5T.1943 Q 7
Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA LA-UR-14-21856




Pueblo of Zia Renewable Energy Development Feasibility
Study, U.S. Department of Energy
Award No: DE-EE0005628

- Los Alamos

NATIONAL LABORATORY
EST.1943

Business Contact:

Peter Pino, Pueblo of Zia

Tribal Administrator/ Treasurer
135 Capital Square Drive

Zia Pueblo, NM 87053

Phone: (505)867-3304 ext. 220
tammylpino@yahoo.com

Technical Contact/Project Management:
Jai Lakshman
Project Manager, Pueblo of Zia
223 N. Guadalupe 5t., Suite 269
Santa Fe, NM 87501
Phone: (505)920-2870
jlaksnm(@yahoo.com

Key Participants:

G. Loren Toole, M.S.EE,

Los Alamos National Laboratory
Energy and Infrastructure Analyst
Mail Stop F&604, P.O. Box 1663,
Los Alamos, NM 87345

Phone: (505) 667-9180

Email: Itoole/@lanl gov

James Witcher, Geologist
Dan Hand, Engineer
Witcher & Associates
PO Box3l42

Las Cruces, NM 88003
Phone: (5375)521-0146
jimwitcher(@zianet. com

Marlene Eewanwytewa, Finance Director
Pueblo of Zia

135 Capital Square Drive

Zia Pueblo, NM 87053

Phone: (505)867-3304 ext. 227

Michael Emerson, VP Strategic Business Sves.

Wendy Sandidge, Director of Operations
New Mexico Community Capital

801 University Blvd. SE, Suite 102
Albuquerque, NM 87106

Phone: (505)924-2820

M emerson@nmecap. org

Jeremy Turner, Executive Director
Angela Gonzales Rodarte, Coordinator
NM Benewable Energy Transmission
Authority

1516 PaseoDe Peralta

Santa Fe, NM 87501

Phone: (505) 9834458
jtumer@nmreta net
agonzales(@nmreta net

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA

Slide 2



Project Location: Zia Pueblo, NM
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Historical Background

m Zia Pueblo central village is situated alongside the Jemez River atop
a mesa that provides spectacular views of surrounding Zia Pueblo
lands & outlying neighboring areas

m Continuous inhabitation of current homelands since < 1250 A.D.

m Part of Keres Indian Nation: ancestral roots to upper San Juan River
basin & Mesa Verde

m Traditional language of Zia Pueblo is Keresan

m Longstanding practices of agriculture and traditional arts & crafts
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Zia Sun Symbol

Birthplace of the renowned historic “Zia Sun symbol,” which displays sixteen
stylized rays radiating in each of the traditional four directions from a central
sun. In the 1920’s, the symbol was adopted by the State of New Mexico for

use as its official NM State flag emblem.
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Contemporary Pueblo Life & Economic Development

m 875 Tribal Members (2013), living in 178 housing units

m Sustainable Tribal Economic Development (i.e., non-gaming), includes:

B
i
s

rl‘ll
r
Vi i EmeaEE o

h-‘_:

1]
il

i
1k

N —
i
I
I

isE i

i
{
|

SUSTAINABLE AGRICULTURE & FARMERS MARKETS RENEWABLE ENERGY & NATURAL RESOURCES
oLO Of

» Los Alamos N 2
NATIONAL LABORATORY v
EST.1943 q
Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA

Slide 6




Project Overview

Goal: Conduct a comprehensive feasibility study for best-use
applications for developing renewable energy resources on Zia Tribal
lands including :

m A. Provide a balanced local renewable power supply for Zia Pueblo,
its members, tribal offices, schools, buildings, and businesses.

m B. Provide a firm power supply for export and commercial market
distribution

m C. Provide economic development for the tribe and its tribal
members, including job training and creation
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Project Milestones & Accomplishments

Milestone Completion

Project Commencement/Team Retreat August 2012
Site Down-Select Process December 2012
Geothermal Evaluation Complete June 2013
Solar/Wind Evaluation Complete August 2013
Power Firming Evaluation Complete November 2013
Integrated Project Report Final Draft December 31, 2014
DE 5628 Project Final Study Report March 2014
Developer Interactions Ongoing
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POZ Development Sites

m Wind Sites:
1,3

m Solar Sites:
1,2,3,4

m Geothermal
Sites:
1,2,3,4
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Site Down Selection

m Four development sites
plus three technologies
offer many siting
combinations of value
to POZ

m POZ team facilitated
exercise in Dec. 2012
to reduce number of
site combinations

m 14 technical and non-
technical factors were
used to score POZ’s
development sites
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POZ Business Development Issues

Siting

combinations
af f ect POZ’s Changes in key cost
tribal income,  fises <l
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and cost of
electricity....
Growth at ZEZ
creates a need for

power that is more
com petitive than
IMEC s retail rate

+ Los Alamos

NATIONAL LABORATORY

Future purchase I AN

as a Green Power

based PPA rates

Increases in

JMEC’s
regulated retail
electricity
rates

gas prices and

power RFPs such

procurement at market-

Changes in natural

availability that affect
regional energy supply

Net Metefing
of electricity
offers POZ’s
best short-
term business
strategy....

Q&LO Or

E5T.1943

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA

S % <,
Q b4
Slide 11



POZ Development “Cluster” 5,430 kW Capacity

m Preferred development cluster for Geothermal, Wind and Solar
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Cluster Energy Production: Net Metering versus Export

m Combination A:

16,000
Geothermal, solar,
_ o 14,000 -
and wind capacity is 5
] - (y t ] 12,000 -
mstallef:l, 55% capacity 10,000 - o Procluced Export
factor; installed cost: 2
3 8,000 -
$151 Million 'g 6000 - Produced Net Meter
] '
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= Combination B: z A0 e 201
2,000 ——~ — —
Geothermal and solar
. . . 0 |
capacity is installed; A ]
40% ca paCIty faCtor,' Site Combination
installed cost:
11t Above: Net meter location is at ZEZ; “Consumed
$13.6 Million
2015” is based on projected ZEZ development
u plus existing consumption of tenants and Zia
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Example: Solar PV Array Site 3

20-Year cumulative
for 2,130 kW
capacity, 7.5% IRR:

m Total cost:

$6.3 Million
m  Operating o
expenses: S raposed 4000k
1l PV array
$4.4 Million

m  Energy revenue:
$12.1 Million

CONCEPTUAL ONLY g
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m POZ payment:

Up to $940,000
panels; plant occupies approximately 20 acres
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Example: Project Risk Scoring

Emissions,

Resource waste,
Financial Technolog Availability | Water use disposal

@)
Site 3
Geothermal 2 1 3 2 2 3
2,000 kW

Site 4

Geothermal 1 1 3 2 2 3
500 kW

Site 4 Solar

PV 1,000 kW 3 3 3 3 3 3
Site 3 WECS

6.000 KW 3 2 3 2 2 2

Site 3 Solar
PV 4,000 KW 2 3 3 3 2 2

Above: :*1” is not preferred, unacceptable or too much risk; “2” is
acceptable, possibly favorable, some risk;" 3” is very favorable,
little or no risk, preferred. 410 O
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Observations and Lessons Learned

m  Multiple sites & Diversity of technologies requires significant lead-
time, research & structured selection process w-active ongoing tribal
participation.

m Tribal interface with commercial vendors & potential developers
requires realistic advance & lead time

m Tribal considerations & cultural preferences combined w/scientific &
technical feasibility are KEYS to strategic planning.

m History of challenges for PPA’s w/tribes: No existing PPA’s

m High value of forming key strategic project partnerships, technical
expertise and collaboration
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Next: Proving Commercial Feasibility

Geotherm%

m  Export Market Analysis
e Community Power / Export Power
e Customer Pool

e PPAs
m  Partnership Development

e Financial Backing s
m  Financial Analysis

e Model All Economic Parameters
m Operational Integration

e Bring All the Study Results and Plans
Together in a Market-Driven Solution
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Pueblo of Zia Renewable Energy Development- Q&A

2 B et o i S0 ¥ el
;:, : {!fr-‘r-':r" ) : ﬂ‘ b ! ’: ;
The expertise and assistance provided to the Pueblo of Zia by

DOE TEP has been invaluable to our success thus far...

“Business Contact: Technical Cuntal:t@mjed Management:
Peter Pino, Pueblo of Fia Jai Lakshman
Tribal Administrator Treasurer Project Manager, Puebloof Zia
135 Capital Square Drive 223 N. Guadalupe 5t., Suite 269
Zia Pueblo, NM 87053 Santa Fe, NM 57501
Phone: (505) 867-3304 ext. 220 Phone: (305)920-2870 $\'0 Of
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