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L. Executive Summary

North Carolina Legislative Session Law 2007-546 Senaie Bill 668 mandates a reduction
in energy consumption per gross square foot of 30% by 2015 from a baseline established
in the 2002 - 2003 fiscal year. To achieve that goal North Carolina Central University
(NCCU) has implemented a number of Energy Conservation Programs that have reduced
energy consumption, energy operating costs, and their impact on the University and the
environment. During the coming years, NCCU is committed to continuously identifying

and implementing programs that will reduce energy and water consumption and use them
more efficiently.

Energy consumption per gross square foot decreased by 7% during FY 2012-13
compared to total amount of energy consumed in FY 2011-2013. Despite an increase in
the consumption of natural gas (additional heating days); an increase in the use of
outdoor lighting (fo improve security and in support of extended operating hours for
outdoor sporting activities), and increased water usage, energy consumption per square
foot decreased. This was due to a decrease in the number of cooling days {(milder summer
weather); new HVAC equipment; the Energy Performance Contract (EPC) project; the
installation of more energy efficient lighting throughout campus; and other Energy
Conservation Measures (ECMs).

For upgrading electrical delivery infrastructure, in January 2012, the North Carolina
Utilities Commission (NCUC) approved a 7.2 percent rate increase fo their North
Carolina customers. In part due to increased storm water, water, and sewer rates from the
City of Durham, energy and water costs increased caused overall utility costs even
though the University used less electricity.

Energy conservation at NCCU continues to gain momentum. The University has
decreased overall energy usage per square foot by 24% as measured from a baseline
value established in FY 2002 — 2003. Both current and future energy conservation and
sustainability projects, as summarized below, should result in a reduction of total energy
consumption by at least another 6% by 2015, the University achieving a 30% reduction in
energy usage per square foot as mandated by NC Senate Bill 668.



II. Consumption Data and Comparison. Fiscal Year: 2012-2013. Table
2.1.2.2.2.3.2.4




ll. Consumption Data and Comparison
TABLE 2.1

North Carolina Central University

Summary of Utility Usage from

Fiscal Years: 2002.2013
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Fiscal Year TOTAL TOTAL TOTAL WATER | ELECTRICITY N GAS WATER ELECTRICITY N GAS #2 Fuel #2 Fuel AREA Sfudent Bl/SF GalisF
UTILITY{3} ENERGY{ $} Btu COST($) | COST(S) COST( $) mGallog KWH THERM Gals Cost GSF Enroliment
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Ii. Consumption Data and Comparison
TABLE 2.2
UTILITY COST DISTRIBUTION AND COST PER UTILITY UNIT

Average Electricity Cost { Cents /KWH) From FY2011-2013
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Il. Consumption Data and Comparison.
TABLE2.3

Comparison of Current Energy Consumption with Base Line 2002-2003
Mandate by Senate Bill 668 . Energy Consumption & Reduction

A SNAPSHOQT OF TRACKING ENERGY BY ELECTRICAL SUBMETER
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2008-2009 128,545 22% REBUGCTION
2008-2010 137675 17% REDUCTION
2010-2011 144,211 13% REDUCTION * Work with students In residental life buildings and key managers fram Pearson Cafeteria and Student Unlon for
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6) Shepard Library { Network Operating Center and Library) SIEMENS
7} Walker Complex ( Gym , Offices, Swimming pool) CHAMPION




It. Consumption Data and Comparison.
TABLE 2.3

Comparison of Current Energy Consumption with Based Line 2002-2003
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Il. Consumption Data and Comparison.

NORTH
TABLE 2.4. NCCU Green House Gas Emission ( CO2) from 2002-2013 __ ng\}”gf\{:w
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No Emission 2002-2003 2003-2004 2004-2045 20052008 2008-2007 2007-2008 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013
Sources Metric Ton Malric Ton Metric Ten Metric Ton Matric Ton Metrls Ton Metric Ton Metvic Ton Metric Ton Metric Ton Metric Ton
co2 co2 CO2 coz2 o2 Coz2 co2z co2 co2 Cco2 €02
1 Electricity 13,210 13,031 14,915 19,465 19,814 24,831 23,844 20,821 22,4‘7r1 22,198 19,362
2 Natural Gas 9,627 8,523 6,740 7,330 7.695 7,855 6,340 7,227 7472 7,391 7,636
3 Fuel il na na na na na na na 279 805 0 3.593
Np.2
TOTAL 22,837 21,554 21,655 26,795 27,508 32,686 30,184 28,326 30,747 29,580 30,591

NOTE: Unit: Melric Ton . Gas: CO2-Carban Dioxide or C02 Equivalent. Conversion factars from Greenhouse Gas . US. EPA Sources
CO2 source: Duke Energy Carolina's CO2 Carbon [ntensity ( Dwight Moore Sept. 2012)

SUMMARY OF CARBON DIOXIDE (CO2) EMISSION FROM FISCAL YEARS 2002- 2013
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III. Utility Assessment and Practice

The Energy Performing Contract project is ongoing in 10 buildings realizing savings
from the installation of more efficient lighting, improved HVAC mechanical system, and
a new Building Automation System (BAS). The ARRA lighting improvement project is
ongoing in other campus buildings. The implementation of the 2012-2013 NCCU
Strategic Energy and Water Plan will result in a continued downward trend in
consumption of energy and water per square foot.

A. 2012 -2013 Energy Reduction and Sustainability Projects

1.

Leadership in Energy and Environment Design (LEED) Certified Buildings

During the last fiscal year, the University began using the Chidley North
Residence Hall, a four story, 134,000 square foot residence hall containing 515
beds. It was certified Leadership in Energy and Environmental Design (LEED)
Gold by the Green Buildings Council in Energy and Environmental Design in
August 2012 — the first building on the NCCU campus to receive this
certification. The new Nursing Building is rated as a LEED Silver building.

. Energy Waste and Management Plan

NCCU Facilities Management has worked with key members of the University to
develop and publicize an Energy & Waste Management Plan that demonsirates
NCCU’s commitment to good stewardship of state resources and the
environment. That plan not only serves as a guide toward conserving and

reducing energy consumption, but it also helps to increase energy awareness on
campus.

. Energy Performance Contract (EPC)

In fiscal year 2012-2013, an EPC project has reduced energy consumption in ten
campus buildings. Among the energy conservation measures installed were more
energy efficient lighting, water conservation devices and fixtures, new chillers,
pumps, energy efficient electric motors, new boilers, and new HVAC control
systems.

Energy Efficient Solar Windows
Approximately 790 square feet of a high efficiency thermal protective film was

installed at the Edwards Music Building on 64 windows, that receive direct
sunlight to reduce the heating load in the rooms. This project has resulted in an



improvement in the level of comfort in those spaces, and reduced the amount of
heat transmitted by ~ 70%.

5. Energy Efficient Lights

With funding from the ARRA grant, older T12 lamps and fixtures were replaced
with more efficient T8 lamps, fixtures, and ballasts. Also many emergency lights
were replaced with energy efficient LED lights.

6. Sub-Metering System
In addition to the primary utility main meter for campus, NCCU continues to
upgrade and expand the sub-metering system on campus for monitoring electrical
consumption. The aforementioned EPC has also installed additional sub-meters
in the buildings included in that project.

7. Energy Usage Monitoring and Analysis
In an effort to reduce costs, utility bills and energy usage (using the
aforementioned sub-metering system), electrical power consumption is carefully
monitored to identify billing errors and identify where better io concenirate
limited resources to reduce energy consumption and correct problems promptly.

B. Current and Planned Energy Reduction and Sustainability Projects
1. Reduction of Electricity Energy Consumption

a. Monitoring and controlling electricity consumption by installing sub-
meters for 60 buildings on campus with Internet access and real time data.

b. Improve existing BAS on campus through retro-commissioning.

c. Expand the use of BAS set-backs/scheduling to minimize energy
consumption in buildings when they are not occupied.

d. Continue replacing inefficient light fixtures throughout campus.

2. Efficiency Improvements to Natural Gas & Electrical Systems

a. Continuing to improve the preventative maintenance of Heating,
Ventilation and Air Conditioning (HVAC) equipment and systems
throughout campus.

b. Continue to upgrade steam infrastructure through a tune up program,
equipment upgrades, and improvements to the condensate return system.

¢. Retro-commissioning of two laboratory buildings on campus.

d. Continue to provide comprehensive training to HVAC and Electrical staff.



. Energy Best Practices in New Buildings and Repair and Renovation (R&R)
Projects

a. Implement best practices in sustainable design in any new construction
and repair and renovation projects.

b. Facilities Management project managers will continue to work closely
with Facilities Services staff in the new Nursing Building and Chidley
North Residence Hall buildings to ensure that those buildings will
continue to met their LEED energy specifications.

. Water Conservation

a. Expand the use of wells for watering flora and ensuring that any new
plants placed on campus are more sustainable — lower maintenance and
watering requirements.

b. Expand existing automated irrigation system throughout campus to reduce
water consumption and to take full advantage of existing wells.

. Energy Performance Contracting (EPC)

a. Construction of the EPC at NCCU was completed on October 31* in 2012.
The campus buildings that are included in EPC project are:

1. Mary Townes Science Complex
it. Music building and Art Museum
iii. Criminal Justice Building
iv. Edmond Classroom Building
v. Taylor Education Building
vi. Farrison Newton Communication Building
vii. William Jones Building
viii. B N Duke Building
ix. Central Steam Plant
x. Fine Art Building

b. Our goal is to provide adequate mechanical and control maintenance, and
verify the energy savings in the above noted buildings.

. Sustainability Programs To Which NCCU Is Committed

a. American Colleges and Universities President’s Climate Commitment
i. The University Chancellor has signed the letter supporting this
program.
1i. The Untversity will develop and enforce the programs and
initiatives in support of climate neutrality.

b. Appalachian Energy Summit Initiatives



i. Support UNC General Administration sustainability initiatives
ii. Support the NCCU student led Green Team’s efforts to promote
sustainability and energy awareness throughout campus.

c¢. Education and awareness programs.
i. Support the Annual Earth Day observance on campus.
ii. Support the Homecoming Parade with electric vehicles used in

Facilities Services for the promotion of energy savings and
sustainability.

IV. Aecomplishments in Fiscal Year 2012-2013. Table 4.1, P1

VY. Goals for Fiscal Year 2012-2013, Table 5.1

VIL Energy Mandate Signature




IV. TABLE4.1.1 ACCOMPLISHMENT iN FY 2012-2013. Campus Green Team - North Carolina Central University .

Mission Statement

To help promote a healthy environment by encouraging NCCU students, falculty and staff to reduce, reuse, and recycle .

Campus Recycle Material Data From FY 2009 to 2013

Distribution of Recycle Materials from 2009-2013

N Beverage container W Paper Fiber = Mixed paper W Old Book

Timeline of Campus Recycle Program

YEAR Recycle Beverage | PaperFiber Mixed Old Book Totals
Company Contalners paper
Name Lbs Lbs Lbs Lbs Lba
2009 Orange Recycls 9!552 66,041 33,028 108,599
2010 Orange Recycle 9,443 72,164 37,584 119,191
2011 Orangs Recycle 9,005 61,562 30,353 17,442 118,352
2012 Orange Recycle 9,748 687,311 32,596 109,655
2013 Orange Racysle 9,737 46 669 29,51 153,400 239,397
TOTAL 7,465 313,737 361,202 153,400 695,194
NOTE: NCCU Green team is sworking with State Waste Reduction Partners for
eslablishing campus cardboard recycle center and grants. { Medley, Graham and Tran )
NCCU Campus Recycle Weight ( Lbs) from 2009 to 2013
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V. ACCOMPLISHMENT IN FY 2012-2013

PICTURE TABLE 4.2. ENERGY CONSERVATION PROJECTS
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IV. Accomplishments in FY 2012-2013

TABLE 4.3 CARRY FORWARD FUNDING APPROVED BY UTILITY SAVING INITIATIVE{US) OFFICE IN FY2012-2013

Energy Conservation Measures (ECMs) for HB1292 / General Statute 143-64.12{a)

t!u!

}\
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Revised: 5/5/2013
FY2012/2013 FY20353/2014 Forecast
Completion |Actual/Estimated/P] ECM orProject | ECM Savings Verification
Project ID Et Short ECM Descripti ontract Date E ECM
ject CM# 0 escription Contract Dat: Date rojected Cost{8) ) Cht Cost ($) M Savings [$) Method Comments/ Assumptions
ECMI12-1 ECM12-1 eAdditional year one EPC savings 12/24/010 127147012 556,364.00 5520,416.00 $5,164.00 5$531,740.00 $57,363.00 |Measuted and Please see attached
Stipulated project documentation
Camparison af
ECM12.2 ECM12-2 #SIEMENS Control Tune-up for 65/2012 7/2012 422,588 $9,700.00 522,588.00 $0.00 $22,588,00 |utllity meter Jn% Electdeity reduction
BRITE offices/Class rooms/ data after contrel Tune-up
Research Labs
Alr foss information
ECM12-3 ECM12-3 #5TOPPED COMPRESSED AIR LEAK 11/2012 $759.00 475.00 4799.75 50.00 $799.00 {Estimated S0 PSt, DIA: 1/8"
School of Education Mechanical 8760 hoursfyear
Room. Air Compressor dryer $0.061/RWH
Energy Engineer Handhook
ECME24 ECW12-4 eolock in a lowast N-Gas AVG of transportation
transportation cost 5/1/2013 £0.00 $0.00 50,00 SO.00 525,335 .00 {Estimated cost for 12 months:$.59
Est. saving $.20 /DEC.THERM Locked in : $.39
Saving :$.20/DEC THERM
[Comparisan of Compared 2 years
ECM12-5 ECM12-5 *ECM for Holidays. CAMPUS WIBE 12/20/0%3 1/5/013 s0.00 $0.00 $4,349.05 50,00 $0.00 Jutillty meter data at same period
data Dec 20 to Jan Sth.
#20 Motion sensars In Lee Biology, Save $i0%/Month
ECM12-6 ECM12-6 Robinson Science buildings 12013 6/2013 51,000.00] $1,000,00 634,23 50.00 $1,268.47 |Estimated Schedule for
Project isin progress. completion In 6/G13
{ 50% completion)
Cost information as per
ECM12-7 EChM12-7 Qccupancy sensor to control 672012 7/2012 537561 50.00 $375.61 50,00 %$375.61 |Estimated SEO website
lexhaust fan and lights in For cast per CFM
Physical Plant's bathroom
ECM savings per M&V
ECM12-8 ECM12-8 Replacement of 8,065 cldar lamps 0B/19/2010 12/13/2081 $499,248 $499,248,00 $EB,318.44 50.00 50,00 [|Measured & report from Griffin Engr
with T-8 Jamps and LED safety fixtures Estimated dated 3/7/2012,
oTOTAL COST OF AND SAVINGS FROM FROM ECMS AT NCCU FOR FISCALYEAR 2012-2013 51,030,439.00 | 5100,229.08




4, Accomplishments in FY 2012-2013. Table 4.1, PAGE 2/2

Roush ]>@c}j’:

Philiip Poweit

ECM Accomplishments Participate Qty | Estimale Cost{$} Status Note
Saving Araa By Est. In-house cost
»ENERGY » Attended Annual Sustainble Conference in RaieigZack Abagunsin 1 800 Finished [Recsived Energy iraining and networking in
MANAGEMENT { OUT OF CAMPUS) Phillip Powell Jenergy field
[ TRAINING Tien McMullen
Eric Frazier
Ondin Mihalcasu
Tuy Tran
» Attended Bi- Annual Energy Appalachian SummiZack Abegunrin 1 No Gost Finished |Received Energy training and netwarking in
at ART university in Greenboro Phillip Powell energy field
{ OUT OF CAMPUS) Tim MchMullen
Eric Frazier
Ondin Mihalcesu
Tuy Tran
» Attended Annual Energy Apalachian Summit atjZack Absgunrin
| Appalachian State University Phillip Pawell Recsived Energy kraining and networking in
{ OUT OF CAMPUS) Tim McMullen 1 No Cost Finished fenergy field
Eric Frazier
Cndin Mthalcasu
Tuy Tran
Thomas Johnson 1 Ma Cost Finished |Received training for new lighting technology
» LED kighting and control Billy Deaver
{ IN CAMPLIS) Philipp Powsll
Zack Abegunrin
Tim MeMullen
Eric Frazier
Ondin Mihalcasu
Tuy Tran
» Honneywell VFD and building temperature Craig Willlams. 1 No Cost Finished [Received iraining far new Honeywell conirol in
control system { IN CAMPUS) Robinson Daniel campus.
Billy Brockintan
Cliff Gibson  }
De Andrea
Jimmy Espada
o SIEMENS control for Buidting Automation (BAS) [Craig Williams 1 No Cost Finished jReceived training far SIEMENS cantroi
{ OUT OF CAMPUS) Robinsen Daniel ]
. Biliy Brockinion
Cliff Gibson
De Andrea
| Reviewed menthly water tonsumption and cost
»WATER ECIM sMonthly monitor water consumption , billing and ¢ Tuy Tran 1 No Cost for all accounts
Detected abnomal billing cost amived at
of water consumplion of all bulldings in campus Latanya Smith Accaunt Payable Dept.
Invastigated, comrecled water leaks in all
Billy Deaver buildings
Invastigated and corecled water taaks in
Imcnitian vaugh Resident halls
Investigated and comected water leaks in
Chris Medley Residendent halls
Investigated and conecied water lazaks in
Phillip Pae Resident halls
Phillip Powell Detected and reported underground water leaks
Zack Abegunrin Detected and reported underground water leaks
Invesiigated and corrected waler leaks in all
Donnie Batten . Huildings
Mike Logan Detecied and reported cooling tower feak at SOE
»EPC =Energy Perfarming Contract for 10 buildings. 10 $6,532,959 Finished
Rate:4.6%( 3.13% Building America Bond, 35%
subsidy) Term 15 years. Firsl year saving:
Achieved a first year saving of § 5,164 T MeMullen $5,184
sBuildings are under EPC will have a a minimum ofZack Abagunrin Energy Saving in st year. See page 4-1
10% of Energy reduction in coming years. Eric Frazier
1) Mary Townes Science Complex Philip Powall
2} Music and Art Musasum Tuy Tran
3} Criminal Justice building
4) Edmond Classroom building
5) Taylor Education building
6) Farmison Newton Communications building
7) William Jones building
8} BN Duke building
F) Steam Plant
10) Fine Art building
sNew Energy Performance Contract for Campus |Zack Abegunrin 1 NA In
lighting Tim McMullen Progress Wil provide energy saving in naxt fiscal years
Mihaicesu




5. Goals for FY 2013-2014. TABLE 5.1

Ugh Dl

Futurs Planned

PLAN for 2013-2014

Rasponsible

Qty

Billy Deaver
Tuy Tran

Chris Madley

Estimate Cost(3$) Slaius Note
ECMs By Est, In-house cost
»ENERGY « Altend energy iraining for engineers and Tim McMullen 1 Mo Cost Plan Provide by State
[MANAGEMENT managers Philip Powell
TRAINING Zach Abegunrin
Eric Frazier
Ondin Mihalcesu
Tran
=Conduct HVAC training classes for HVAG staff Williams 12 No Cost In-housa fraining by centraclors of vandors
=Enorgy Training for HYAC and Efectrician staff  [Williams, Johnson 1 No Cost In-house training by US| staff
»WATER sinstall building water sub-meters at Residence Balten, Medley, 3 Plan Need funding
halls and academic buildings Powall, Tran
«Repair leaks at cooling towers Williams, Deaver 36,500 Plan ASAP
In
»EPC shtonitor and provide proper maintaining HVAC HVAC and Electrical 10 No Cost Progrezs
equipment and control in EPC builings Shop. Frazier, Tran
eWork with Jehnson Control for campus lighting  |Ondin Mihalcesu In
Energy Perfommance Contract Tim MeMullen 1 NA Progress
Phillip Powell
Zach Abegunfin
. In
b LIGHTING = Complete Robinsen Science motion senser in Deaver, Johnsén 1 $500 Frogress |t is an energy conservalion project that appiiad
bath rooms of 3 floors . for carry forward funding iIn next fiscat year
=Continue o purchase and install cccupancy Powell, Deaver,
sensaors in ¢lass rooms and offices campus wide | Tran, Johnson 200 $5.000 Funding by Facililies Services
eUse house keepers to check building lights at nighlPowell, Marsh 1 Plan
for academic and support buildings i
sContinue to replace high power consumption Johnson, Deaver,
lightings with new efficiency lightings for Pawell 1 $40,000 Flan Funding by Facilities Services
outdoor lighting: fixdures
=Continue replace incandescent lights with LED | Johnson, Deaver,
or flucrescent lights in building mechanical reems |Powell, Williams, Trar] 5 $1,500 Flan Use Cary forward funding from last year.
»HVAC .
«Control inspection and retro commissioning for | Tim Mchullen
high energy consumption buildings in campus Phillip Powelt 5 $400,000 Plan Funding by R&R
BBRI, BRITE,MTS, TURNER LAWY, LIBRARY, Zach Abegunrin
Tran, Deaver
QOndin Mibalcasu
= Control inspection and TAB student union Tran, Deaver, Williamg 1 $15,000 Plan Funding by Auxiliary Services
=Continue waekly mesting with Resident Life Tuy Tran, Billy Beaver
representative for HYAG issues in Resident Halls |, Phillip Powelt, and 1 No Cost HYAC weekly mesting
and buildings under EPC. Chris Medley -
»STOP LEAK +Ensure water lower leak check daily by HVAC st| Craigs Williams 12 Mg Cost Confinue  [Prevant averflow water In water towers
aWater Billy Ceaver
= Mesitor UT bills s Continue monthiy billing review Latenya Smith 70 Mo Cost in Moritar monthly waler usage and abnormai hif
Gladys Robisan
Tuy Tran
o\Work with Durham City to close inactive accounts | Tran, Durham GCity, 2 No Cost Progress | Savings ta be realized in next fiscal year
Bailen
» REVIEW E£-RATE |#Meet with Duke enaray Rep for reviawing Tran,Poweli, Frazier | 1 No Cost Plan Tran will conntact Mr.Dwight Moore, Duke
Electricity rate of Martha Apt Energy Representalive
#Review monthly electrical bills and usages Tuy Tran 16 Mo Cosl in Progress [Provide UT data to Mrs. Rabinson
» REVIEW WATER | #Review campus water distridttion and building Chuck Batjen No Cost Plan rMnnilnr and control water usage in campus
METERS meaters. Tuy Tran buildings . Check wilh City Durham for Annieday
Vaugh MeMillian water meler
Billy Deaver
Philip Powsli
»HOLIDAY eReaduce Temperature and apply energy Craigs Williams
SET BACK fconservation in campus buildings in holidays Thomas Johnson i Mo Coslt Plan Energy consenvalion messures




Energy Mandate

I have read the Strategic Energy & Water Plan for my Organization . The plan, as
presented, supports the reductions required in Session Law 546,

Implemented this ................. day of October, 2013
Tuy Tran, CEM Phillip Powell
Energy Manager Director of Facilities Services
Zack Abegunrin, PE Davis Wendell

AVC of Facilities Management V C of Administration and Finance



