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CHEROKEE, NC
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* To protect, preserve, and ensure
the wise utilization of the limited
natural resources located on
Tribal Lands for the Cherokee
people in the most efficient
manner and in an effective way;

* That the natural beauty of Tribal
lands and natural resources,
which are the basis of our
cultural and economic well-
being, are preserved and
protected,;

TRIBAL COUNCIL
RESOLUTION 636
* To identify opportunities for (2007)

economic and community
development for the Tribe that
promote sustainable

¢ Established Tribal Energy Goals

development; ¢ Award DoE Tribal Energy Program
“First Steps” grant awarded in 2007
To identify energy cost savings % Strategic Energy Plan was generated

opportunities for the Tribe. in 2009



1)

2)

3)

4)

5)

Promote Indian Tribal energy development, efficiency and
use.

¢+ Reduction of energy consumption through the deployment of
this solar PV array

Reduce or stabilize energy costs

X Murf)hy Electric Power Board nearing capacity and reduction of
EBCI needs would benefit expanding community

Enhance and strengthen Tribal energy and economics
infrastructure related to natural resource development

X Partnershj[_p with Siemens will Erovide training to EBCI enrolled
members for the operation of the solar PV array, increasing skills
and capacity of the Tribe

Bring electrical power and service to Indians lands

** Solar array fosters renewable energy and aligns energy
investment with EBCI long-term vision of energy independence

Support and promote EBCI participation in strategic
energy initiatives

“ EBCI is embarking on energy independence and self-reliance
goals that will diversify revenues resources and increase skill
competencies of EBCI enrolled members by providing new job
market opportunities

PROJECT
OBJECTIVES



Cherokee River Valley Casino & Hotel
Opened in fall of 2015
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This data provides annual average daily
total solar resource averaged over surface
cells of 0.038 degrees in both latitude and
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insolation values represent the resource
available to concentrating systems, and
were created using the PATMOS-X
algorithms for cloud identification and
properties, the MMAC radiative transfer
model for clear sky calculations, and the
SASRAB model for cloud sky calculations.
The data are averaged from hourly model
output over 8 years (2005-2012).
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Deployment of Energy Efficiency and Clean Energy on Indian Lands-

A Community Solar iject Control Number: 1660-1525
Eastern Band of Cherokee Indians (EBCI)
Project Summary Key Personnel/Organizations
Deploy a ground mounted solar PV array on the Murphy, NC reservation « Chris Greene - Technical POC
to generate 700 kilowatts of renewable energy. This community scale PV « Amanda Strohm & DeMakus Straton — Grants Office POCs
farm would supply power to four buildings totaling 155,352 sq. ft.: casino » Cameron Cooper — Commerce Division POC

(110,400 sq. ft.), hotel (23,000 sq. ft.), and two administrative buildings
(10,976 sq. ft. each). All power generated would be consumed onsite.
Due to the site location’'s topography, civil work will be required to prepare

» Siemens Government Technologies, Inc.- Partner for design
and build, and training program

the land for the PV panel installation. The rural utility company is nearing Budget and Timeline
its generation capacity so this project will alleviate some of their electrical
demand and will aid in their growth capabilities. More importantly, this Federal funds: $1.0M Cost-share: $1.0M Total: $2.0M

green energy project will foster further economic, cultural and social

opportunities and greater energy independence for the EBCI community, . -
which aligns with the EBCI Strategic Energy Plan. Key Milestones & Deliverables

Year 1: | Siemens to Design/Build Solar PV array, and train
tribal members to install, operate and maintain system

shared with the community and school.

\
|
. Year 2: | Savings begin to be captured and tracked, and results

Project Outcomes

This system is expected to cost $2.0M and is projected to generate
1,007,340kWh with an annual savings of $39,122, based on a blended
electrical rate of $0.0984/kWh. Assuming the $1.0M DoE grant, the
tribe’s simple payback is anticipated to be 10.1 years. This project will
| | also include a community awareness communication plan and school

' | education program to further promote energy conservation and the use
of renewable energies. Additionally, tribal members will be trained to
install, operate and maintain the system, and leverage these skills for

' | future solar projects on tribal land or within the community.

3.5 acres needed
for 700kW production

A 700 kW solar PV project to foster economic, cultural and energy independence for the EBCI Tribe.

U.S. DEPARTMENT OF Off|ce Of

ENERGY Indian Energy



Baseline Energy

Siemens anticipates that no energy produced by the solar array will be consumed outside the campus.
The energy baseline for the site is defined below in Table 2 and is based on the yearly electrical
consumption of Harrah’s Cherokee River Valley Casino Campus. The Casino’s monthly demand averages
2,530 kW and has a daily average consumption of 31,391 kWh.

Table 2: Energy Baseline FY 2016

Usage Period kWh Usage

Oct 01-31 2015 957,445
Nov 01-30 2015 861,914
Dec 01-31 2015 955,588
Jan 01-31 2016 872,910
Feb 01-29 2016 789,726
Mar 01-31 2016 843,732
Apr 01-30 2016 848,472

May 01-31 2016 953,865
Jun 01-30 2016 1,070,636
Jul 01-31 2016 1,167,548
Aug 01-31 2016 1,174,789
Sep 01-30,2016 | 1,000,456
Total 11,497,081

Table 3: Summary of Baseline system size of 700 kW DC

Electricity Electricity Percentage

Baseline Energy Savings Savings Yr 1 Savings
(kWh/yr) (kWh/yr) ($/Yr) (%)

Solar Photovoltaic System 11,497,081* 1,019,870** $100,355 8.9

* Baseline of FY16 Utility Usage
** Yearly production of solar array degrades at a 0.7% rate annually after year 1

i



Water Tower Ground Mount Option:

. 700 kW fixed solar array, steel pile
footings, steel rack design, string inverters
located on racking. Metering will be located
at this location.

B1]. Option 1 Proposed Cabling
direct burial route for connecting array into
site power system. Idea is to put

underground in conduit to match existing
site utilities and ensure reliability.

._ Option 2 Proposed Cabling
directional bore route

. Electrical tie in would be in electrical
room or in transformer yard. Tie in would be
in the 480 volt system.

Water Tower Ground
Mount Option:

700 kW fixed solar
array, steel pile footings,
steel rack design, string
inverters located on
racking. Metering will be
located at this location.
Cabling will be 7200 volts.

. Proposed
Cabling direct burial

. Propased cable

route using directional
boring for connecting array
into site power system.
Directional boring will
terminate at transformer
pad.

. Represents a cable pull
vault to be located in the
hashed off parking area. No
parking spaces will be
affected.

[c1]. Pad mounted 750 kva
transformer to be located in
grassy area. Conduit will be
run from transformer pad
along the outside of the
building into the electrical
room.

. Electrical tie in would
be in electrical room. Tiein
would be in the 480 volt
system,

O Proposed Bore Hole
Location

PROPOSED
CABLING
ROUTES TO
SUBSTATION

¢ Exact route yet TBD (2017
Doe Presentation)

¢ Slight variance near site due
shift in array location

¢ Issue was that the original
location footprint crossed
property boundary

¢ Would have required additional
surveying and 2™ round of TCGE
approval

12
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Groundbreaking held for solar farm at Valley River

e

GROUNDBREAKING: Tribal officials and project officials break ground on the new solar farm at Harrah’s Cherokee Valley
River Casino on Tuesday, May 29. Shown (left-right) are — Tribal Council Chairman Adam Wachacha, Painttown Rep.
Tommye Saunooke, Painttown Rep. Lisa Taylor, Vice Chief Alan B. Ensley, Siemens Government Technologies Vice
President for Automation and Service Sam Lewis, Harrah’s Cherokee Valley River General Manager Lumpy Lambert,
Principal Chief Richard G. Sneed, Wolftown Rep. Jeremy Wilson, Cherokee County — Snowbird Rep. Bucky Brown,
Birdtown Rep. Boyd Owle, and EBCI Secretary of Agriculture and Natural Resources Joey Owle. (Photo courtesy of Office of
the Principal Chief)
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October 29t - Shading issue




December 7% - Problem solved
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Example of Output Dashboard

PowerTrack AlsoEnergy

Global
.ﬁ Top-Leve

= Top-Level

== More Views i
e Weather 5t

‘ Minisite

@ 226 kW :

106 W/m? (POA)

e:--hei_':]v 0 josephhw

Hannah Solar Government Services » = Otarre Solar Photovoltaic Generator -

Otarre Solar Photovoltaic Generator: Awaiting Customer Approval - Please contact support
Classic View Widget View

i : ] 36°F
~f-_-.' & .; a0* /[ 35°
iy
’ wved 1

12:46 PM EST

12A10/2018

| 50"/ 3z s0*/28 S5/ 3%
188.2° 37

| Day 3 Day Week Month Year Lifetime <[™ > Decs 2018- Dec 10,2018

= Raw 1min S5min 1hour 1day & AutoBin E @l

A A

Metered Production: December 8 - 10, 2018

Kilowatts

835.25 kWh 39.96 MWh 2.7 GWh 2.92 GWh 2.03 MW



The sum of the greenhouse gas emissions you entered above is of Carbon 759 [Metric Tons
Dioxide Equivalent. This is equivalent to:

Greenhouse gas emissions from

Carbon sequestered b
163 1,860,305 264 37.8 q y
19,670 894 6.2
Passenger Miles driven Tons of waste Garbage Ny . " e s
vehicles by an average m recycled m trucks of Tee seealings acres o .9 oy eeSdrte
B driven for one | B passenger -ors 0 B instead of -ors o B waste recycled ‘%’ Seate il e ;Zfrsts RIS e E~Etl§§ Lorzztfved from
year vehicle landfilled instead of conversion to
landfilled cropland in one
year
CO; emissions from
85,406 830,421 10 82 0.192
gallons of Pounds of coal tanker trucks' A‘ homes' energy ‘ Wind turbines
gasoline burned - worth of use for one - running for a
consumed -or T -o0 gasoline -or year or I\..i\ year -or
e — -
114 4.1 25,402 1,757 31,028
homes' railcars' worth ‘ Incandescent W barrels of oil propane
electricity use of coal burned w lamps switched n consumed cylinders used
for one year | -. o to LEDs o o for home o
o | ——— barbeques
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* Progress updates

Deployment of 705 kW solar PV array 99% complete
Full testing of system initiated, completed, commissioned on Dec. 5%
ROI 2 ~ 13 years

* Challenges, Considerations, and Successes

Site adjustment, Delayed designs / permitting, Weather

Permitting
 EPA CGP: SWPPP
e Section 7 of the ESA of 1973
* Special Species Status: Indiana Bat & Northern Long-eared Bat (Myotis spp.)
* Section 106 NHPA - “no adverse effect on unidentified cultural resources”
e BIA Timber Permit
* DOE - CatEx
* Tribal Erosion Control Plan

Communication, Professionalism

* Next steps

Connect system to local fiber network for output monitoring

Conduct training for Harrahs and EBCI staff: a must prior to system power
up

3rd party commission testing

Produce PR video with stakeholders

Hold 2" “official” ribbon cutting with stakeholders

PROJECT
SUMMARY
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