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Pueblo of Laguna: 533,000 acres
44 miles west of Albuquerque
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Project Objectives

* Assess feasibility of renewable energy generation
projects
* Build on Pueblo interest in renewable energy focused

Pr oject on wind, solar and biomass resources

focuses on — Prior projects included solar facilities at Majors Ranch
Community and Laguna Industries

Ta)/e)\V /11111l ¢ Consider options to leverage nearby gas pipelines to
develop a “hybrid” project, providing “firm” power

In addition
to technical through education

studies  Expand on previously completed work
— Ultility formation and development

* Encourage community involvement and participation

— Energy self-sufficiency options

— Integration of energy management with economic
development

* Support energy capacity building



Project Participants

Tribal and Staff Participants:

— Pueblo of Laguna Utility Authority and
_ i Board of Directors
Project is

) — Pueblo of Laguna Tribal Council and Staff
being led by J

Officers
— Pueblo of Laguna Villages

Utility
Authority
personnel

— Pueblo of Laguna Entities/Facility Managers

Project Consultant:
— Red Mountain Energy Partners




Study
includes

seven
phases —

two
continual
and five in
sequence

Project Scope

Capacity Building

Fund and Support Energy Program Coordinator

Resource Fatal FlE!W Potential Project
Analysis Project Decision

Monitoring High-Level Economics Support

ID Renewable Analysis of . . } Plans to Complete
e ErEE Best-Fit DetailediAnalysis Gain Approval Project

. of Best-Fit Project on Project
Projects

Development
Plan

cCommunity Education/oOutreachiandIteview,

Newsletters,; Community/Meetings; SchoolPartnership



Utility
Authority
Newsletter

established
to provide
community
education
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Service News
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Detnber 2008
Inside this
What is Renewable Energy?
Renewable Energy R ble E the r
Photovoltaics :-.e:;i:;a\.vnia::fe;ﬂuay tion lines that deliver power recily far heating

Powered by the Sun 2
Majors Youth Ranch

Hurby Curby Tips 2

Wind Power in Indian 3
Country

Water and Sewer 4
Issues
Winter Tips

What does water 5
mean to you?
Broadband Grant [:]

Who to call? Utility 6
Authority or Public
Waorks?

Energy Sustainability 7
LIHEAP

Employes Focus B
Energy Saving Tips

Bill Payment Assis-
tance

L Gy |

Funding for Utility
Ruthority newsletters and
customer education and
outreach programs
planned for 2006 is
provided through a grant
awarded by the
Department of Energy
Tribal Energy Program

P.O.BOXEIT
‘CASR BLANCA, NM BT007

has actually been arcund
for more than 20 years.
Technology has come a
long way and systems have
improved to maximize the
output and storage.

What is Renewable En-
ergy? Itis an energy
source that can be re-
nevred by nature and can
provide clean sources of
electricity generation.

Dio you kEnow where your
electricity comes from?
Most likely it comes from a
coal burning generation
station which uses a large
cuantity of water, produces
CD’ {carbon dioxide), pol-
the air and disturbs
rih to remove the
coal mined. Power gener-
ated in the plant is trans-
ferred into large fransmis-
gion lines, then to distribo-

Solar Power:

Photo = Light, Voltaics =
Electrical Power.

What iz PV made of? A
solar panel is made up of
many smaller photowoltaic
cella. fn array consists of
many solar panels {shown
below).

How does it work? Cella
collect the sun's light and
the energy is converted to
Direct Current that travels
through wires to power
homeas, buildings, pumps,
motors, or other needs.
Excess power generated
during sunny pericds can
either be delivered back to

to homees and businesaes.

Solar Energy. Energy from
the sun generates power
ither by using photowoltaic
{FWV) cells to directly conwert
light o electricity, or by
collecting the sun's heat to
create steam to drive a con-
wentional thermal power
plant.

Wind Power. A= the wind
blowrs, it drives a generator.
The electricity produced oy
the generator is transferred
by underground cables to
the power “grid”, or can be
used to supply pumps, mo-
tora, or other local devices.
Geothermal. Geo= Earr.h
Thermal = Heat. The
energy from U.derg':c-_':'.d
“haot springs” can supply
steam turbines to generate
electricity, or, at lower tem-
peramres, can be naad di-

Bicmass. Waste from forest
areas, yards, farming, and
constroction can be waed as
fuel to generate electricity.

Hydro. Power created from
meving water, streams and
rivers that tums turbines.

Methane Gas. Methane can
also be used to generate
electricity. Because methane
is produced from waste
streams such as landfills, ani-
mal waste and wastewater
treatment plants, it ia a re-
newable resocurce

Interrnittent Resources.
Can only produce energy
when certain conditions are
met. These conditions in-
clude: when the sun is shin-
ing, when the wind is blow-
mg, or when the stream is
moving.

Photovoltaics (PV)

the power grid, or be uwsed
to charge batteries to sup-
ply needs at night or during
cloudy pericds.

System Sizes. Different
types and sizes of systems
are used for different types
ofloads. A stand-slone off
aid swatem typically serves
one household or building
and can be powered by
fairly emall PV arrays with
battery storage. A midsize

P G06-246-4271
Fax: B0G-BE2-B378

apray can supplement a com-
mercial building or achool,
and can be mounted on the
ground, rooftops. or on car-
ports that provide shade as
well. Large goncenirating PV
eystems intensify the sun's
light to produce electricity,
and are typically used for
large centralized power sta-
ticna.

Envuonmenta] Impacts.
None. Noc n dioxide
emitted into the air. Little or
no water is used. No threat to
wildlife. No noise is emitted.
Low maintenance and im-
proved technology makes it
environmental friendly.

E-mall: customarsarviosillugunan. org




Middle School
and
Utility
Authority
Partnership:

Mentorship
RE Curriculum
Science Fair
Campus
Project

Laguna Middle School selected Energy as
the theme for 2006/2007 Science Fair
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One year of data has not confirmed the
anticipated resource at selected sites to
support large-scale wind development
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Preliminary Load Study Results

Majority of energy demand is nonresidential; 66% in Laguna and Paraje
— Peak demand approximately 5 MW, varies up to 3.2 MW in a day
— Resources required to serve the total reservation electric demand:
- 1.6 MW base load supply (7 X 24) (57%)
- 1.9 MW intermediate (6 X 16) (28% includes solar/wind)

Electric usage - 1.6 MW load following (spot market purchases)

requirements
were Pueblo of Laguna Village Energy Use

forecasted by
village and
reservation

B Encinal
39% O Laguna

B Mesita

B Paguate

Spot Market Purchases
“Imbalances” or
Load Following Products

Base Load Generation Resources
or 7 X 24 Power Products




Initial Project Sites Identified

Seven r

potential

project sites
were

identified to

meet a
range of

village and
reservation
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Initial Wind Project Configurations
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Laguna Industries Two Fuhrlander $1.25M -
Generation 544 1,620,000 34.0% | 250 kW Turbines 2 500 21.14% 871,507 $1.75M
Encinal Village- One Fuhrlander $250k -
Scale Generation 102 393,023 44.0% 100 kW Turbine 100 24.2% 225,223 $300k
Laguna Village- One GE 1.5 MW $2.0M -
Scale Generation 2,083 9,207,437 50.5% Turbine 1,500 20.6% 3,059,491 $2.25M
Mesita Village- One Fuhrlander $950k -
Scale Generation 949 4,073,652 49.0% | 600 kW Turbine 2 600 1,000,000 $IM
Paguate Village- Two Fuhrlander $1.25M -
Scale Generation 472 1,953,873 47.3% | 250 kW Turbines 2 500 21.14% 871,507 $1.75M
Paraje Village- One GE 1.5 MW $2.0M -
Scale Generation 1,392 6,206,168 50.9% Turbine 1,500 20.6% 3,059,491 $2.25M
Seama Village- Two Fuhrlander $1.25M -
Scale Generation 427 1,783,999 47.7% | 250 kW Turbines 2 500 21.14% 871,507 $1.75M
Laguna
Reservation-Scale Four GE 1.5 MW $8M -
Generation 5,426 | 23,618,151 49.7% Turbines 6,000 20.6% 12,237,964 S9M
Power Export to Forty GE 1.5 MW $75M -
Grid 6MW N/A N/A Turbines 6MW 120.6% 122,379,640 $85M

Initial wind project capital costs identified

ranged from $250,000 to $85 million




Initial Solar Project Configurations
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Laguna Industries Twenty 25 kW Dish-
Generation 544 1,620,000 34.0% Engine Modules 500kW 25% | 1.1 GWh $2.5M
Encinal Village- Four 25 kW Amonix
Scale Generation 102 393,023 44.0% HCPV 2 arrays 100kW 23% 203,000 $600k
Laguna Village-
Scale Generation 2,083 9,207,437 50.5% Parabolic Trough 2MW 25% 4.4 GWh $8M
Mesita Village-Scale
Generation 949 4,073,652 49.0% Parabolic Trough MW 25% 2.2 GWh $4M
Paguate Village- Twenty 25 kW Dish-
Scale Generation 472 1,953,873 47.3% Engine Modules 500kW 25% 1.1 GWh $2.5M
Paraje Village-Scale
Generation 1,392 6,206,168 50.9% Parabolic Trough MW 25% 2.2 GWh $4M
Seama Village- Sixteen 25 kW Amonix
Scale Generation 427 1,783,999 47.7% HCPV 2 arrays 400kW 23% 812,000 $2.4M
Laguna
Reservation-Scale
Generation 5426 23,618,151 49.7% Parabolic Trough 5MW 25% 10.9 GWh $20M
Sized to
Power Export to project
Grid 60 MW N/A N/A Parabolic Trough need 25% 132 GWh $240M

Initial solar project capital costs identified
ranged from $600,000 to $240 million




Initial Gas Project Configurations
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Laguna Industries Caterpillar G3512 90
Generation 544 1,620,000 | 34.0% TA 570kW 13,040 $1263
Encinal Village-
Scale Generation 102 393,023 | 44.0% Olympian G125G1 114kW 14,000 $1300
Laguna Village- Caterpillar G3612 TA
Scale Generation 2,083 9,207,437 | 50.5% 90 LE 2.3MW 11,384 $1231
Mesita Village- Caterpillar G3606 TA
Scale Generation 949 4,073,652 | 49.0% 130 LE 1MW 11,652 $1348
Paguate Village- Caterpillar G3512 90
Scale Generation 472 1,953,873 | 47.3% TA 570kwW 13,040 $1263
Paraje Village- Caterpillar G3612 TA
Scale Generation 1,392 6,206,168 | 50.9% 90 LE 1.5MW 11,594 $1245
Seama Village- Caterpillar G3512 90
Scale Generation 427 1,783,999 | 47.7% TA 570kwW 13,040 $1263
Laguna
Reservation-Scale
Generation 5,426 23,618,151 49.7% Caterpillar GCM34 5.9MwW 9,724 $1200
Power Export to
Grid 60 MW N/A N/A GE MS6001 FA 75.9MW 9,760 n/a




Initial

Community
Input

Findings From Community Meetings

Visual impacts may not be acceptable for village-specific
projects

Better support for facility or reservation-wide projects in
areas with limited visibility

Improved likelihood of success if projects were located
In existing industrial or commercial areas

Best wind resources, and minimal visual impacts will be
off mesas currently being monitored

Further input needed from community

Suggest multiple venues (Laguna newspaper, UA
newsletter, additional village/reservation-wide
meetings) to provide education, seek input



Preliminary
environmental
findings did

not eliminate
any sites

Preliminary Findings

Sites under consideration adjacent to properties previously
impacted by some activity (i.e. development, grazing,
agriculture, access roads, etc.)

All sites appear clear of any immediate cultural or historical
fatal flaws

Washes present at sites #1 and #5, but sites flexible re:
mitigation

— Dry washes; no apparent endangered species issues
Multiple sites available allow for protection of “view sheds”
Additional transmission/distribution ROWSs yet to be reviewed

Alternative sites must be identified under any Environmental
Assessment

FONSI (finding of no significant impact) may not be
considered, since proposed projects are a “change in use”



Modeling Considerations

* 2-3 potential configurations from each proposed project site
* Cost analysis utilized:

— Load profiles, escalated through 2027

— Solar and wind resource for Laguna

Preliminary . yg;zﬁsdata derived from preliminary anemometry

cost e_s_tlmates e Solar data extracted from National Solar Radiation
utilized Database for Albuquerque Region, 1961-1990

“HOMER” « A minimum renewable generating component was required
modeling » HOMER optimizes project design and seeks least cost on the

approach pasis of: | |
— Overall Net Present Value for the life of the project

— Levelized Cost Of Energy (“LCOE")

— Optimal contributions of grid-supplied energy and
renewable and/or fossil generating resources

* No incentives are factored in fatal flaw analysis; LCOE results
expected to Improve once incentives are considered




Initial Levelized
Cost of Energy
(LCOE) estimates
ranged from 9.7

to 16.7 cents per
k\X/h without
incentives or
alternate
funding

Summary of Initial Project Sites and
Configurations

Grid-Parallel Project Scenarios

Optimum Sizes

Expected

LCOE*

Optimized

Case Site Load Proposed Generating Grid Genl Gen2 Project Net per LCOE*
# Description Served Project Resource#2 Qty kW kW kW  Present Spec ¢/kWh
Scale Value ¢/kWh
Nursing
c;?é?bgv;sa hg?gi’g 500 kW Single Caterpillar
1 ' 541.2 kW | Axis Horizontal | 1 | 350kW G3508 | 1 |79.0%]| 0.0% [21.0%] $4.03M 22.1 132
Blanca complex, Tracking System engine
(Site 1) junior/senior
high school
Southeast of Fuhrlander 250 Caterpillar
2 | Mesita Village | Village load | 1.0 MW]kW FL 250 Wind| 3 | 350kwW G3508 | 2 |88.0%|11.0%]| 1.0% | $5.42M 10.8 9.7
(site 2) Turbine engine
. Caterpillar
3 Laguna | Resenvation, | 21 mw| AMOMX2S KW 40 1 sro0w Gas12 | 2 [56.0%|13.0%| 32.00| soasom | 219 151
Village, north artial HCPV Array 90 TA engi
ge, p engine
ofSTt:ir:)sr:er Reks)z(rjvaotlron 4.MW Sjngle Caterpillar
4 (Site 3) power éxport 5.1 MW]| Axis Horizontal [ 1 | 570kW G3512 | 2 |36.0%25.0%]39.0%] $42.2M 22.2 16.7
Tracking System 90 TA engine
Paraje, near | Village or 1 MW Single Caterpillar
5 |old high school| partial village| 1.5 MW] Axis Horizontal [ 1 | 570kW G3512 | 1 |80.0%20.0%]| 0.0% | $11.0M 19.4 131
(Site 5) load Tracking System 90 TA engine




LCOE
onsiderations
put initial cost
estimates
results into

perspective

LCOE Considerations

Incentives will improve project LCOE results
Large-scale power export projects (e.g. — 50-
60MW scale) do not appear to be viable at this
time
— Existing low-cost generating facilities in the region
— Limited resource needs of potential off-takers

Reasons for considering renewable energy
projects may not be cost-based alone, and may
include:

— Community values

— Improved power quality/reliability
— Energy independence

— Environmental stewardship



Next Steps

Next steps will
center around

Resource Fatal Flaw ' Project Development
- Monitoring Analysis ' : Decision Plan
communlty/ Understand Identify major pRErort Create
stakeholder | ‘i e B o
- power needs, eliminate community- pursuit of and contact
lnvo lve m en t, and ldgntlfy possible supported feasible possible
] p(:;;élzlti projects projects projects funding
prOJect ke’ sources
economics,
decision e Continue community education activities
support and * Gather community feedback on preliminary projects
reparation of dentified
prep * Further define selected projects and determine financial
d architecture, partnership structures, etc.
e[/ [e]o][<IaI MM - Begin further wind site testing, as appropriate
plan  Complete detailed economic analyses of accepted projects

* Prepare development plan
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