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Panelists Introductions
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EMIS Definition

Energy Management and Information System (EMIS): broad
family of tools and services used to manage building energy use

Whole Building Level EMIS System Level EMIS

Benchmarking and Monthly Building Aut tion Svst
Utility Bill Analysis ufiding Automation system

Fault Detection and Diagnostics

Energy Information System

Automated System Optimization

Advanced EIS

* The lines can be blurry and specific technologies may cross categories
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’ The economizer damper is stuck below the minimum damper position in economization mode.
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Key Member Challenges in Maximizing Benefits of
EMIS, and Associated BBA Resources
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1. Quantifying the Value Proposition for EMIS

EIS Cost and Benefits Study (2013)

= What is the cost, what have users saved, what are the best practices to
maximize savings

=  Median building and portfolio savings of 17% and 8% would not be
possible without use of the EIS
= Median building and portfolio utility savings of $56K per year, and $1.3M per year

= Median 5-yr cost of ownership = $150K, 1800$/pt, .065/sf

55%

. Median percentage savings 5-yr Software Cost ($/pt) (N=14)
17% 6,000

5,000 -

45%

\ Upfront software-$/pt
@ 5- yr ongoing software-$/pt

35%

4,000 -

25% 0 vedian 1,800 $/pt

Savings (%)

$/pt

3,000

15%
2,000 -|

5%

1,000 -

0
-5% Cases
|nd|V|d uaI Sites (N =28) Not plotted but included in the calculation of median:16,000

, 26 participating organizations, 260M sf install base, 17 unique EIS
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Making Best Use of EMIS

EIS Cost and Benefits Study (2013)

= |nitial EUI, extent of efficiency projects, depth of metering,
and total years of installation correlated with higher savings

EIS rarely if ever implemented as sole strategy

All but two participants reported savings could not have been
achieved without the EIS

Those with less aggressive efficiency projects still saved 5%

= Best practices

8

Installation of sub metering, beyond whole-building level
Load profiling on a regular basis

Use of automated energy anomaly detection features
Monitoring peak load and managing demand charges
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2. Specifying and Selecting EMIS

Eﬁﬁg{ngs“ EMIS Procurement Support Materials

EMIS Specification = Request for Proposal

and Procurement = Template to create a project-specific RFP for
Support Materials vendors

Technology Specification

Table of Contents

= Technology Specification:

= Template of technology features that can be
specified according to org. specific needs

Glossary of terms

1. Technology capabilities
1.1 Energy consumption tracking

1.2 Energy performance analysis
1.3 Utility billing management
1.4 Utility budgeting and forecasting
1.5 Demand management
1.6 Greenhouse gas (GHG) tracking
1.7 Energy efficiency project management
1.8 Integration with external data sources and building automation systems..............

T— 1.9 Reporting and data export o - Evaluaﬁon Criteria

© 0000 NNU R W

2. 1T requirement: 10
2.1 Data storage, backup, and hosting 10 . .
2.2 Security 10 [ | S I h I p h b
2.3 Permissions and access control 10 eve. ra C rlte rl a t.o e C Oose etwe.e n
e R o . multiple competing proposals that satisfy the
3. Technical warranty, support, and training 11
3.1 Warranty 1 S pec'
3.2 Technical support. 12
3.3 Training 12
4. Testing and commissioning 12
Appendix B: Energy performance analysis approache: 13
Resources 18
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2. Specifying and Selecting EMIS, Cont.

EMIS vendor demos and guest logins, Explore
commercial EMIS offerings, (2014-15)

= LOBOS by Enerliance

= SENSEI by Cascade Energy

Better

= WebCTRL by Automated Logic Buildings:
" EnergyCAP by EnergyCAP -
= Noesis PRO by Noesis Energy 2’;‘;‘,5;‘5“;,‘.2?2‘,?;‘.2

= Panoptix by Johnson Control
= Building Analytics by Schneider Electric

* Vendors were selected based on interest indicated from EMIS project team members
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3. Integrating EMIS into Institutional Energy

Management

EMIS Crash Course (2014)

6 step process to
plan EMIS

Summary of EMIS Tools

Data .

2.4% (median)

Set organizational goals

Benchmarking

& utility bill m{t‘tht')iy”s E;Tirt't%iﬁ’le:;acl?spa”S°" Free 6 (whole building,
Establish roles & analysis y ¥ ¥ enabled savings)
responsibilities . :
Energy dashboard/klosk 8% (median), 0-33%
Hourly or =  Benchmarking
e EIS & . . lies al (range)
Understand organlzatlonal Advanced EIS 15-min Energy anomalies alert 29599 (whole building
conditions meter data = Demand response enabled savin s’)
»  Auto M&V .

= Building system control

= 0,
Define acng\él:lis tOmeet BAS = Manually troubleshooting by SSSS (1v(\J/h105IjbuiIding)
investigating trends
15-min or
Identify required sensing, less interval = Auto system or component 2-11%(whole
metering FDD sub-system fault notification SSS building, potential
data = Fault causes identification savings)
Select a tool(s) ASO = Optimal HVAC settings 56 )
prediction
12
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Member Experiences with Finding and Funding
an EMIS
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Member Experiences

= Eugenia Gregorio (Tower Companies)
= Pat Lydon (Legacy Health)
= Russell Subjinske (Wendy’s)

" How was the EMIS selected and funded?
= What EMIS was selected, and why?

= When was the EMIS implemented?

= What benefits have the EMIS brought?

14
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Our legacy is yours.

Finding and Funding an EMIS System
BBA Better Buildings Summit 2015
Pat Lydon
Legacy Health

" . 'm LEGACY

HEALTH

EMANUEL Medical center GOOD SAMARITAN Medical Center MERIDIAN PARK medical center MOUNT HOOD medical center SALMON CREEK medical center

RANDALL CHILDREN’S HOSPITAL Legacy emanuel | LEGACY MEDICAL GROUP | LEGACY LABORATORY = LEGACY RESEARCH | LEGACY HOSPICE



Legacy Health Background

Legacy Health, a nonprofit, locally owned organization based in
Portland, Oregon, and serving Oregon and Southwest Washington.

= Five hospitals

= 4.3 million sq. ft. of owned space
> Excluding leased space

=  Qur mission statement:

“Our legacy is good health for: Our people, our patients, our
communities and our world.”

= Environmentally sustainable business operations are key to our
ability to achieve our mission.

LEGACY HEALTH



Environmental Sustainability

Recognition:

* Practice Greenhealth honored Legacy Health with:

> System for Change Award; recognizes health systems that work
cohesively to gather information, set goals, gauge their progress and
encourage environmentally friendly practices.

> Environmental Leadership award, bestowed on all 5 Legacy hospitals.
This award recognizes hospitals that find creative and innovative ways to
achieve long-term sustainability.

LEGACY HEALTH



Measuring Energy Consumption at Legacy _

You can’t manage what you don’t measure.

= High level benchmarking:
> Energy Star Portfolio Manager

= Simple and imperfect
» Provides a good basis for discussion and investigation; not necessarily
accurate measurement of performance

» Tracking patient census and adjusted discharges to see if correlation

= Site and building level energy measurement. We don’t have a single
EMIS... but we do need one.
> Current state - building control systems

= Honeywell
= Siemens
= JCI

= Alerton

LEGACY HEALTH



Measurement Tools

We are using third party EMIS tools at some sites

> Northwrite Energy Expert (since 2009) at two hospitals (electric and
natural gas)

> (Cascade Energy SENSEI on trial (2014) at one hospital (electric only)

= Northwrite Energy Expert was provided as a solution by electric utility
serving several sites.

> |Implementation funded by NEEA
> Some strengths... some weaknesses
> Measuring buildings; not submetered within buildings.

» Research uncovered Cascade Energy (SENSEI) as another option.
> Local, better price model
> Connected one meter so far (physical plant)
> More reliable user experience (so far)

= Not currently optimizing building controls systems as source of
energy consumption data.

LEGACY HEALTH



User Acceptance _

»  System must provide effective, reliable and consistent user

experience.
> Unexpected challenges in implementation and ongoing use.

> Utility provided solution; represented as able to take inputs from any
meter with a pulse output (electric, gas, water) ... but installation brings

additional challenges.

= Must be cost effective
> Some price models discourage connection of multiple meters

= Must provide useful information to allow conclusions

> Normalized views
> Modeled views - actual vs. predicted performance

LEGACY HEALTH



Funding The System

= Some utilities may offer an EMIS as a service option; PGE offers
Northwrite Energy Expert as an optional service for an additional
monthly fee on the electric bill.

= Fee example:
> Electric meter

= |nstallation cost: $150 (per connected meter)
= Monthly fee from PGE: $65 (per connected meter)

> Natural gas meter

= |nstallation cost: $100 - $800 (per connected meter dependent on type of
meter)

= Monthly fee from PGE: $65 (per connected meter)
= Monthly fee from NW Natural: $8 (per connected meter)

LEGACY HEALTH



Funding The System — Other Options

= To keep the implementation cost effective, find solution providers that
don’t charge based on number of connected data points. Alternatives
might be:

> Charge by site
> Charge by building

= |f no budget available then make the case to use savings to fund
EMIS.

=  Work with your utilities and efficiency organizations to see if they will
provide incentives for EMIS; even if they don’t currently, encourage
them to consider.

LEGACY HEALTH



Questions?
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Qualkty Supply Chein Co-op, Inc

5 Years of Serg

~

Finding and Funding an Energy
Management Information System That
Is Right for Your Building Portfolio

Wendy’s Quality Supply Chain Coop, Inc.
Russell Subjinske P.E., C.E.M.
May 2015
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Selection Process Q.S/ﬂ\ﬁ
Assumed needed: Really needed:
»Equipment »Equipment
Under $10K installed = Reliable internet
Monitors on every = One day service
circuit (184) - Major equipment only (90-100)
Non-invasive —wireless . Revenue grade (match utility bill)
Non Revenue Grade
CT’s
~Software >Software
Charts and graphs = Consistent data (no drops or
Looks are deceiving! nulls)
Fast exports (240,000,000 data
lines)

« Data analytics and visualization
tool — no manufacturer can
provide what you need!!! 25



Wendys

Qualty Supply Chein Co-op, Inc

Funding Process OSGG

5 Years of Seryjeg
= _/—\_ ~

* Partner with someone who talks in pretty pictures and many colors
« Data and facts do not sell programs — personality and personability sells
 Data and facts support the sale

* Find the new guy still on his honeymoon

- Start with a simple program that people can see and that can demonstrate a
big win

* Corporate parking lot LED Conversion — Executive lot
* Then restaurant parking lot lights

 Then EC (brushless DC electric) Motors and interior LED’s and then monitoring

o Traction and credibility must be established before you can sell projects with
potential return like Enerqy Management Information Systems

26



Funding Process P

Wersdys
Q

uslty Supply Chain Co-op, Inc

~

EMIS is a tool that provides the opportunity for revelation and validates energy
saving opportunities

* Much like Excel and Word

Difficult for financial people to grasp an estimated potential savings on what
might be to fund a project like EMIS

EMIS does not save money in itself like an LED light

EMIS is a tool that gives you the opportunity to discover what you did not
know and could not prove

« Someone must identify, fund and act on the opportunities discovered with the
EMIS data

* Opportunities have ROI's because of capital spent and savings generated but what was
the idea discovered worth (data) and how is the ideas ROI calculated

« If you claim the savings on the idea to generate ROI on the EMIS opportunity, how do you
get ROI on the project capital for the actual project (cannot double dip on savings)?

27



Funding Process

* Get the low hanging fruit and gain creditability before you move toward the
EMIS tool

 The EMIS tool leads you to the not so low hanging fruit and keeps you on the
straight and narrow using the data it provides

* Once people see the data and results of the tools data there is no problem
establishing it's worth but not necessarily it's ROI.

28



Who and Why 9SGE
» The right company is:

* Hungry

* Flexible

« Nimble

On the edge (has development money and staff)

Who needs you more than you need them

Fits your needs

- | use Powerhouse Dynamics (Site Sage)
 They where right for me in 2013 and met my needs
* If | knew then what | know now in 2015, | would not have used them

» This will be true for most suppliers you find in a emerging technology

29



‘ Benefits — Data Rules

* Behaviors - $3400/year savings (does not work in all locations)

Qualty Supply Chain Co-op, Inc.

5 Years of  Sery ice
e ] o

Base Period - 6/6/13 PMC Support Period -
to 9/4/2013 9/5/13 to 6/30/14
Variance |Annualized Annualized 53
Equipment Total kWh S Total kWh Ave.kWh Ave.kWh kWh Change Percent
per Day per Day @5.0985 Change
Day Change KWh
Total Cooking Equipment 26,115 4281 143,740 393.7 -34.4 -12,556 -$1,237 -8%
Total Interior Lights 4,666 79.2 21,523 58.9 -20.3 -7,410 -$730 -26%
Total Exterior Lights 6,072 87.2 26,992 739 -13.3 -4,855 -$478 -15%
Total Refrigeration Equipment 13,760 2256 72,681 199.2 -26.4 -9,636 -$949 -12%
Total Ventilation Equipment 3,691 60.5 22,440 61.5 1.0 365 $36 2%
Totals 54304 880.6 287,376 787.2 -93.4 -34,091 -$3,358 -11%
Figure 1
Walk In Cooler Lights Fryer #1

+ PMC Recommendation: Lights were on 24 hours/day and
recommended occupancy controls for the lights.

+ PMC Recommendation: Fryer #1 turned on several hours longer

per day than necessary and recommended new on/off schedule
» Action Taken: Staff followed on/off schedule more consistently

+ Action Taken: Lighting controls were installed. Results Achieved: $8+/month savings

+ Results Achieved: $8+/month savings

Day | Week | Month

- =

Year

i m— I Month lPriorkWh |AfterkWh| Change |

recommendation

Duy | Week | tcen 2 2222013 - 0872
e

recommendation

I Month lPriorkWh After kWh Change

jul, 2013 951.4

reminders

i

jul, 2013 152.5

aug, 2013 9311

aug, 2013 157.9

sep, 2013 820.1

sep, 2013
oct, 2013
nov, 2013
dec, 2013
total

1493

oct, 2013 964.2

881 nov, 2013 807.6
62.5
dec, 2013 686.1
61.9
total 2702.6

2457.9 -244.7

459.7 2125 -247.2




‘ Benefits — Data Rules

Qualty Supply Chain Co-op, Inc.

5 Years of Sen.»,'q,
e ] o

 Maintenance - $1800/year savings (not all organizations count cost avoidance)

Bun Freezer

PMC Recommendation: Bun Freezer temperatures were routinely
30 degrees and recommended technician to service the unit.

Action Taken: Technician serviced the unit

Results Achieved: $28/month savings

| Prior kWh I After kWh I Change

total

Day | Week | Morn K23 022772013 - 082772014 I Month
I usage
sep, 2013
o recommendation oct, 2013
nov, 2013
dec, 2013
jan, 2014
I I I feb, 2014

1306.0

Ice Machine

PMC Recommendation: Ice Machine had a major spike in kWh
usage and recommended a technician to service the unit.
Action Taken: Technician serviced the unit

Results Achieved: $18/month savings

Day Week Month Year 02/22/2013 - 08/22/2014
F — | Month | Prior kWh | After kWh | Change
recommendation
mar, 2014 686.0
apr, 2014 2564.0
may, 2014 495.0
jun, 2014 880.0
jul, 2014 1705.0
aug, 2014 615.0

total 3745.0 3200.0 -545




Qualty Supply Chein Co-op, Inc

‘ Benefits — Data Rules

 Equipment Sizing — Reduced equipment sizing by 5 ton or 17%

* Engineer calculated equipment heat load at 7.5 tons on design day in September 2014

Pages 1t Columns El YEAR(Report Dat.. = QUARTER(Report.. = MONTH(Report.. = DAY(Report Date) = HOUR(Report Da.. ' MINUTE(Report Dat..
Rows Description SUM(Watts)
Filters Report Date Report Date
m (REporDae 2013 91172013 129/30/2013 1
Q3
Category: HVAC September
Subcategory 1 2| (Category
o Description 22 23 0 1 2 3 4 5 6 7 8 9 10 [ ()
Description [T] Cooking
[v] HVAC
14K aaadanatibian [] Lighting
[ misc
etk 12K [T] Plumbing
~/ Automatic ¥ [C] Refrigeration
10K
& o) ate Subcategory

Color Size Label
RTU1

8K [¥] (an
[¥] RTU Dining
Detail | |Tooltip| | Path 6K [¥] RTU Kitchen
Description
4« p _ [ (A
[C] Heat Strips RTU-3
2K ["] Roof Exh Motor Fr

["] Roof Exh Motor Grill
0K V] RTU1
V] RTU2

Watts

Watts

s .

40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 60
Repor.Minute of Repor.. Minute of Repor. Minute of Repor. Minute of Repor..Minute of Repor. Minute of Repor. Minute of Repor. Minute of Repor. Minute of Repor. Minute of Repor.. Minute of Repor. Minute of Repor.

« | »

Refrigeration Plumbing Misc RTUs Parking Lights Ice Machines Walk-ins Fryers Oven Fryer Hood Operating Fryer Hood Fan Speed Grilles Grille # Operating Grille Hood Fan Speed Power So

32



Qualty Su

ly Chain Co-op, Inc

‘ Benefits — Data Rules

5 Years of Seryjeg
_/-__\_ ~

 Equipment usage — Can equipment be eliminated — Savings $5000 capital and $816/

year

Pages T Columns  ~ ' = YEAR(Report Dat.. ' = QUARTER(Report.. = MONTH(Report.. ' = DAY(Report Date) = HOUR(Report Da.. - MINUTE(Report Dat..
= Rows Subcategory Description SUM(Watts)
Filters Report Date Report Date
@ | Report Date ZD(E 9112013 12 9/30/2013 1
Category: Cooki.. September
Subcategory: C.. 4 Category
L Subcategory Description 8 9 10 1 12 13 14 15 16 17 18 19 [ an
Description 15K Cooking
[C] HvAC
10K [] Lighting
Marks Cooking ~ Boneless £ [C] Misc
Fryers FishFryer = [ Plumbing
~/ Automatic ¥ u , I l 1h MI l ” ' l I l I M [ Refrigeration
& &) e 1(& : MIM m“"h ; Subcategory
Color | | Size | | Label (A
Cooking Fryers
; Boneless o 10K
Detail | |Tooltip| | Path Nugget § i Description
— Fryer 5K (Al)
1 Wm Boneless Fish Fryer
0K - 1 : 1 { Boneless Nugget ..
15K Chicken Pressure
French Fry Fryer
Chicken 2 10K French Fry/Nugge
Pressure =
Fryer = 5K l J
0K ,
15K
» 10K
FrenchFry =
F =
ryer = 5K
15K
French 2 10K
Fry/Nugget =
Fryer = 5K I
0K - A
0 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20 40 600 20
Minute of Repor..Minute of Repor..Minute of Repor..Minute of Repor..Minute of Repor..Minute of Repor..Minute of Repor..Minute of Repor..Minute of Repor..Minute of Repor..Minute of Repor..Minute of F
« = »
B8 Usage Dashboard E8 Cost Dashboard H Service Serv - Cat H HVAC Lighting H Cooking H Refrigeration H Plumbing Misc RTUs H Parking Lights Ice Machines H Walk-ins H Fryers H Oven Fryer Hood O
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Qualty Supply Chain Co-op, Inc.

Benefits — Data Rules

5 Years of Serq lice
e —

 Energy Saving Device Validation — Refrigerant Additive

Cost Overlay Store

—  August to October
o 2013 = $1242.73
Bt (14,122 kwh)

:ﬂfr&v"fa . . CDD=1521 (FT
Lauderdale Station)

* August to October
2014 = $337.02
(3,830 kwh)

« CDD=1492 (FT
Lauderdale Station)

Sensor Breakdown for Tamarac

s e Savings for 3

o %" months $905.71
oo e (10,292 kwh)
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‘ Benefits — Data Rules

* New Program Support - Demand Control Ventilation Schedule — Savings of $8000/
year with 5 month payback on new restaurant

Pages ~  {ii Columns HOUR(Report Da..
i= Rows Description AVG(Watts)

Filters Description Report Date Off Low Report Date
Description: 6 Dou.. 712013 121213112014
Measure Names 2200 High High Off High
Exclusions (Descr.. ® Description

(All) -
Report Date Low High Door Chees... [
2000 1700 Door Cooler
Door Cooler{1}
Marks Med High Door Chees...

Door Cooler

1800 Door Cooler{1}

~/ Automatic -

e Double Side...
UNERCRERH
Color Size Label 1600 1
‘Detall Tooltip‘ ‘ Path ‘
1400
£
6 Double ©
Sided = 1200
Griddle (S’ L

1000

800

400

s

200

Left Front Pole...
11 n#t Qidn Daln

| || Grilles || Grille # Operating | Grille Hood Fan Speed || PowerSoak || CostPieChart | SubCatBarCost | Usage Detail Sheet || Item Usage Detail || CostDetail Table || Usage CatPie | SubCatBarUsage ||t 3

0 1 2 3 4 5 6 7 8 10 1 12 13 14 15 16 17 18 19 20 21 22 23
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Qualty Supply Chain Co-op, Inc.

‘ Benefits — Data Rules

B Yeas of Seroee
— ——

-

» Energy Use Analysis for Restaurant Operations — Top, average and lowest energy
users

Sike Site
000851 - Columbus, OH 1.050 002670 - Hicksville, NY 757
996384 - Ravars 1051 002157 - Hamilton, OH 759
000148 - St.Albans, WV* 1.053 004305 - Winter Garden,.. 760
0‘(’)‘:‘;‘;‘;7 ‘PD”“ba” V:J’ 11%56i 000527 - Dresher, PA 761
010417 Zt:rcs::o IL 1,067 000246 - Norwood, Of io1
- I s s

006376 - Ottawa, ONA 1,069 %‘:}2?1 ] T\:"smm‘_::" ‘F',A ;25
011187 - East Norriton, .. 1,077 b00a78 S onroevt e[; N s

001138 - Fitchburg, MA* 1,078 - Streamwood,

001106 - Chicago, IL 1,092 000483 - Virginia Bfeach.. 764
003088 - W.Springfield, . 1,100 002508 - Baldwin, NY 64
006824 - Edmonton, ABA 1,1 10 006340 - MISSIssauga, . 765

002344 - Pittsburgh, PA 1,1 15 002647 - Farmingdale, .- 765
000170 - Charleston, WV 1118 001352 - Durham, NC 765
009719 - Nitro, WV 1.120 008663 - S.Holland, IL 767
000945 - Philadelphia, P.. 767
010474 - Dublin, OH 768
’
UUb44s - St.Latharnnes, .. I, 0OV
006869 - Calgary, AB* |G 361
006866 - Calgary, AB~ | 354 . .
006475 - Newmarket, O.. NS 366 Reports to division executives each month for
000332 - Cincinnati, OH |GG 368 H .
010549 Covington. G ISR 372 their area. They can research various
002079 - Sunrise, FL. [N 373 restaurants to determine best practices in
006820 - Ponoka, AB~ | IINNEGEGE 336 .. .
008961 - Deerfield Beac.. [N 390 energy optimization.
006830 - Wetaskiwin, A.. NN 392
006611 - St.Jerome, QC~ NG 399
006808 - Calgary, AB~ [N 399
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Benefits — Data Rules 53311

5 Years of Seryjp,
- /—\\-

- Better Building Challenge Data — EUI analysis

e ey

United
States

Mexico
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Finding and Funding an
Energy Management

Information System that
is Right for Your Portfolio

Better Buildings Summit %
Thursday May 28, 2015 %

Eugenia Gregorio
Director of Corporate Responsibility
The Tower Companies
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Company Overview

> Family-Owned, Privately-Held

Real Estate Development & PM

Firm

> Locally-Focused

> Develops, Owns & Manages

> Over 5 million SF of commercial

office, mulli-family residential,

and retail centers

ader in Green Building Industry .




Sustainability Leadership %

Lead by example on environmental responsibility, by
developing and managing high performance
properties, being a global voice on environmental
stewardship, and sharing our sustainable and
Innovative practices.

R

ENERGY STAR

The Climate Registry

l
/ \\\/\§



Goal: 20% by 2020 &

TOWER COMPANIES THE

Energy and Water Performance * OWE R
ENERGY PERFORMANCE Q

Cumulative (vs. Baseling) 10% COM PAN|ES
Annual (2013) 3%

WATER PERFORMANCE

Cumulative (vs. Baseling) 14%

Annual (2013) 4%

PORTFOLIO ENERGY PERFORMANCE

o .
BEetter Buildings Challenge Partners strive to decrease portfolio-wide EUl'and % Improvement vs. Baseline

source energy use intensity (EUN and to increase the percent 2007
improvement compared to a set baseline. Tower has committed 10 175

| buildings that they both own and manage, which make up 3 million = 150
square feet of multi-tenant commercial office and multi-family high-rise E-: OAL
residential properties. Compared to a 2010 baseline, Tower has g 1254

! impraved energy perfarmance by 10% due in large part to implementing = 100

. a Real-Time Energy Management Program focused on low-cost EChs o
and sustainable operations, LED lighting retrofits, BMS control § 7]
upgrades, and equipment upgrades. There are other properties that The é 20
Tower Companies owns but that are not managed directly and therefare, 35
aren't being included in this program.
o 2010 2011 2012 2013
Baseline

http

www4.cere.energy.gov/challenge/partners/better-buildings/the-tower-co s >
- " y / )



https://www4.eere.energy.gov/challenge/partners/better-buildings/the-tower-companies

Moving Beyond Benchmarking %

»> Over $8 million on Utilities every year; 20% of budget %
> Getinformation faster than every 30-45 days

» Gain visibility and transparency into building
operations

> Develop actionable low to no-cost ECMs
> Set Goals, Measure Progress, 3" Party Validation

> Tighten Operations & Train Staff [

/ \\\/\>



What was our approach? )i

> Understand Resources,
Needs & Goals)

> Research Industry Peers

> Evaluate Market Solutions

> Form Team, Develop )

Program Scope, Set Goals,|
Measure Progress )

Tip: Start small and try a pilot
building first! %

y /\/\



Portfolio Progress Over Time (

Cumulative Energy Savings to Date (vs. 2011 Normalized Baseline) 2014 Portfolio Savings:
23,080,049 kBTU (15%)
70,000,000 4 779,185
Total Cumulative Savings: [ J \
e0.000.000 $2,001,831
2013 Portfolio Savings
0,000,000 22,000,230 kBTU (14%)
S 714,623 W Tower Building
MW Blair Plaza
= 40,000,000 % M Blair Office
E M Blair House
%‘" 30,000,000 2012 Portfolio Savings: W Blair East
b 15,871,556 kBTU (10%) W 2000 Tower Daks
% $ 508,023 m 1509k
& 20,000,000 I m 18281
| r l | | -
‘ 10,000,000 I
HHH
) . A ! ! ! L
a s BL R s el i B R R A A - T e A A A
e O O & & 0
| RS BB ESISEE R85 55 3838585238353 2583¢8¢
* (10,000,000}
*Savings calculated against @ 2011 bassline that has been normalized to the listed month's weather and building and cooupancy conditions
**Cost savings caloulated using 50,125/ kKWh and 50,0097 /CF, based solaly on electric and gas consumption. These savings estimates do not incorporate program or ECM costs,
“-y, | E 1
Powering Building Performance t Ite

) | / /. N\V %)



Let’s Talk Money &

Cumulative Cash Flow
51,550,000

s - Salf-Funded Program

s1150000 1| ] -yedar pqychk
<o | Rebates in MD ~ $400,000

Energy Savings > $2 million

5750,000 -+

5550,000

5350,000

5150,000

5(50,000) -

${250,000)

mmmmmmmmmmmmmmmmm
oot 7 TN B T g ron T g7

C
o m 3 2 3

Powering Building Performance




Energy Conservation Measure
Best Practices

v Real-Time Energy Management

v Align Building Operations with
Lease Hours

v Night Audits
v LED Lighting

v Green Lease Guidelines

v High Efficiency Gas Boilers

v BMS Upgrades

v Set-point modifications

v Green Teams & Engagement

v PV Solar Systems




Showcase Project

THE TOWER COMPANIES
Showcase Project: The Millennium Building

LOCATION PROJECT SIZE FINANCIAL OVERYIEW
YWashington, DC 240 000 sguare feet Project Cost $300,000

Annual Energy Use Annual Energy Cost
Eﬁf?“"ﬂ 229 kBtuisqg. ft. Eﬂff“"ﬂ $752,000
182 kBtu/zq. ft. $551,000
i Energy Savings: 200/0 Cost Savings: $201 ,000

The-Millennium Building Front Entrance

Project: Real-Time Energy Management, New Building Automé(:’rion
System (BAS/BMS), LED Lighting in Stairwells

 Period: 18 months (Jan ‘12 - June ‘13) \\ &
— / \ /\\



NRDC Case Study

Are claims of 10% to 20% energy savings
realistic in commercial bldgs?

e i T e e 5
kWh Savings | $Savings | kWh Savings
1707 L Street 109,926 302 1,965,130 1,016,274 448 861 $08,302 23%
1828 L Street 332,928 928 5,600,937 5,227 183 363,754 347 268 7%
1909 K Street 239,128 462 5,197,305 4,327,580 B69,716 $113,063 17%
Total for three buildings combined | 12,753,377 11,071,046 1,682,331 $218,703 AHE%
| verage

- Reference:
http://www.nrdc.org/business/casestudies/lower-companies. He




THANK YOU!

Eugenia Gregorio

Director of Corporate Responsibility

. Eugenia.Gregorio@towercompanies.com
- 301.692.1463

THE

TN\



Discussion
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THANK YOU

eere.energy.gov/betterbuildingsalliance/EMIS

eis.lbl.gov

Jessica Granderson
JGranderson@Ibl.gov
510.486.6792
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BBA EMIS Project Team Members

Arlington County, Virginia

Best Buy

Boston Market

CentraCare Health System

City of Boston

City of Cleveland, Ohio

City of Milwaukee, Wisconsin
City of West Palm Beach, Florida
CBRE

Food Lion

Glenborough

U.S. General Services Administration
Hospital Corporation of America
Legacy Health System

Kauai County, Hawaii

MC Realty

New York-Presbyterian Hospital
PetSmart

PeaceHealth

Prudential Real Estate Investors

Publix Super Markets

Retail Properties of America, Inc.
Saunders Hotel Group

Spokane county, Washington

Staples

Summa Health System

Target

Tishman Speyer Properties

Tulane University

Ulta

University of Maryland

University of Maryland Medical Center
University of Pittsburgh Medical Center
Verizon

Wawa

Wendy's Quality Supply Chain Co-op
Whole Foods Market

Yum! Brands

Better

U.S. DEPARTMENT OF

v ENERGY



Industry Partners at the Summit

QDc © Joh 4))1(, i
<) CascadeEnergy:  Johnson Sclé'lEglder
Controls

CAP. 82 110OCSS (Msuildingiq

ENERGY/ FORWARD

AUTOMATEDLOGIC

L% United Technologies

By f((; ENERLIANCE
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