Agenda

Welcome CEO Brian Devin, Mass Hospital School
Commissioner Cornelison, DCAMM
Acting Commissioner Lusardi, DOER
AEP Updates Hope Davis, DCAMM
LBE Updates Eric Friedman, DOER
Celebration of Accomplishments: A panel of state facilities on sustainability
accomplishments, challenges and lessons learned
Facilitated by K. Bernier
Trivia Challenge Stephen White, DCAMM and Trey Gowdy, DOER

Going Forward Jenna Ide, DCAMM and Eric Friedman, DOER
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AEP Recognition — Q3 2014 spotlight Partner

Director Joseph Hogan, Department of Youth Services

* Worked as instrumental leader on
retrofits of 14 DYS sites in AEP.

* Supported the estimated investment of
$9.3 million in the DYS sites to save
$632,000 annually.

* Coordinated between deferred
maintenance, design and construction
of additions, and energy projects.

* Helped manage three different types of
energy project procurement methods
(utility vendor, comprehensive and retro
commissioning)

The $3.7 million retrofit at the DYS’ Central Youth
Service Center in Westborough includes
replacement of the outdated single pane steel
frame windows in the Sharp Building.

Thank you for your dedicated efforts!
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Patrick Administration Key Initiatives
* Joined Regional Greenhouse Gas Initiative
* Created Leading by Example Program — EO484

* Signed Green Communities Act and Global Warming
Solutions Act

* Mass Save ®efficiency programs most robust in country
 Opened nation’s first large wind blade test facility
* Launched Accelerated Energy Program

I1DER

Massachusetts Department

Creating A Cleaner Energy Future For the Commonwealth of Energy Resources



American Council for an Energy-Efficient
Economy: #1 Ranking

* Massachusetts ranked #1 in energy efficiency,
four years in a row

* Tied California’s record of four years at top
spot :)ER

; Massachusetts Department
Creating A Cleaner Energy Future For the Commonwealth of Energy Resources



http://database.aceee.org/

Clean Energy Industry

 More than 88,000 people work in the
clean energy sector

e 2.4% of Massachusetts workforce Granh:
raph:

* Double-digit growth in employment (MassCEC, 2014)

growth 3 years in a row -
5,985 clean energy businesses :)ER
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Solar Growth

Installed Solar Capacity in Massachusetts
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687 MW

- Ranked 5t in the nation for total solar power (MA is
14t in population size and 44" in land area)

Enough electricity to power 94,100 homes
IDER
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Green Communities
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Looking Ahead

* Three Year energy efficiency plans (2016-2018)

e Renewable thermal included in Alternative
Portfolio Standard

 Managed solar growth

e Continued support to state agencies and

I1DER

municipalities
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AEP Updates



AEP Status

Sep 30, 2014 (Actual) Dec 31, 2014 (Planned)

Oct 31, 2014
=4 Only 24 sites
remaining!




AEP Q3 2014 Accomplishments

Received $312 million AEP funding through Environmental Bond Bills

Implemented TZNE Retrofits at Pilot Sites, including the initiation of the project
at Cape Cod Community College

Launched CoFFEE Green Revolving Fund
Held Gardner Press Event

Sent 11 AEP Certification posters to Courts
Started Planning for Work after AEP (Phase II)

Trial Court’s Director

of Facility

As of O3 2014 Management John
Bello during his
presentation at the
press event at the
Saved $6 million Gardner District
Court.

Invested $74 million

Spent $50 million




AEP Accomplishments and
Successes



Planned and Structured the Work

Identified Procurement Priorities

Expanded Pool of Consulting Firms

Established AEP Leadership Steering Committee,
Working Groups and Implementation Committee

Structured Program to Retrofit 700 Sites




Established Program Controls

Energy Audit Data

Collection Templates Buildi des checklist
HEcIng codes checks Common Reportable Milestones and

‘‘‘‘‘‘‘‘‘‘‘

Monthly Project Controls Report

. . ce . (Cost and Schedule)
Program Risk Register & Mitigation Plans



Established Quality Management Plan

Standardized Scopes of Work and
Model Energy Audit Reports

Quality Checks and Vendor

Evaluations
Technical Report Review Site Evaluation Construction Evaluation
Construction
. QC Goal Tech Reviews Site Visits .
Total Sites (10%) Complet=d QC Goal (5%) Completed QC Goal (5%) [ESPE:]:::;
O]
1

Utlity Vendor|

469

14

8

RCx

31

Comprehensive

1
0
0

0
0
0

New Review

20

Other / Evaluated
N/A

81

Total

700

Construction Inspections by Quality Manager and Resident Engineer




Reached Out to Vendors and Utility Companies

Vendor Outreach Meetings
4 meetings with 243 participants

1st MOU between DCAMM and
investor-owned utilities

-

nationalgrid

THE POWER OF ACTION

J



https://www.powerofaction.com/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=YvOOZ4lLuXndpM&tbnid=Lb2RejCGrvMjsM:&ved=0CAUQjRw&url=http://www.nba.com/dleague/maine/sponsor_scroll.html&ei=5gdQU7_nLumc0gG44ID4Bg&bvm=bv.64764171,d.dmQ&psig=AFQjCNHEvC7zsqyptFAUy_xFXCNcr6WAYg&ust=1397840221047853
http://www.columbiagasma.com/home.aspx

Applied LEAN to improve processes

Six LEAN Workshops
Shorten procurement duration of energy design-
build and comprehensive performance contracts

LEAN Rapid Improvement Workshop (RIW)
New data management solution & procedures

AEP Energy Design-Build Procurement Process

Near Future Process 182 Day:

67% Reducton

Az Is Process 561 Days

0 100 200 300 400 300 600

B Prepare and Izsue RFP B RFP Phaze Days B Contmctor Proposal Preparation

Contractor Selection Contmet Review and Award

¥ Proposal Evaluation

Three Fast Pitch
Innovation Plans
submitted




Developed Program to Retrofit Small & Occasional Use Sites

Created entirely NEW procurement process (utility vendor contracting)

Expanded relationships
with DCR & MassDOT
To address 303 of the
448 sites

MA Highway Department (MHD) - Depots



Created (and sustained) Jobs, Access & Opportunity

Established Workforce Advisors
Held 3 meetings with stakeholders

Online Survey of Contractors

HR practices relating to
employment of women

Estimated 4,000+ jobs through
completion of implementation

4500 T 4,178 " mPlumber (49)
4,000 - ® Energy Auditor (89)
3,500 - M Boiler tech (127)
3,000 - ® HVAC Technician (190)

m Design Engineers (207)
2,500 -

M Roofing Contractor (219)
2,000 - H Insulation Contractor (263)
1,500 + m Carpenter (476)
1,000 - M Rx Agent (489)

500 - = Electrician (604)

o = Mechanical Contractor (630)
Labor M Controls Technician (836)
(FTE Jobs)

Workforce and W/MBE Participation

AEP As of Q3
Target 2014

Workforce (construction)

- Minorities 15.2% 6.2%
- Women 6.9% 0.3%
W/MBE

- Design 17.9% 12.7%
- Construction 10.4% 24.6%




Explored Innovative Technologies

Massachusetts as a First Customer Innovative Technology Web Intake Form
Cleantech Expo 37 registered companies and technologies




Implemented Innovative Technologies

Georges Island, DCR
Off grid electricity with PV arrays with
battery storage and diesel generator.

Essex Sheriff’s Department
Demand Response and Custom
Metal-enclosed Switchgear

Concord Armory
Burner Booster

Bristol Community College
Berkshire House of Correction

Sheriff’s Dpts. in Middlesex, Instantaneous water heater in pair with ZNE l.ab
Plymouth and Essex condensing boilers with
Automated water management ground-
system for laboratories source
and air-

source

heat

pumps




Piloted TZNE Retrofits

TZNE Retrofit Charrette
74 participants across multiple disciplines

Holyoke Com. College
TZNE Owners Program
Req. Charrette

TZNE Retrofit
Report

Includes Just Do
Its (“JDIs”)

Pilot TZNE programs:

1. Cape Cod Community College

2.  Holyoke Community College

3.  Greentield Community College

4. Plymouth Country Correctional

5. Essex Sheriff’s Department
(Lawrence and Middleton)

6. Georges Island

7. Lancaster Complex

8. North Central Correctional
Institute 50% energy usage reduction

9. Soldiers’ Home Chelsea




Provided Outreach to Facility Managers

AEP Survey of Needs to all Facility Managers

AEP Certification Plaques &
Posters

AEP Bi-Monthly
AEP Welcome Kits Newsletters




Connected Energy Management with IFM

Better integration of facility energy data

between CAMIS, EPDB and other sources Enetgy and Utility Account Information (MEI)

Increased from 30% in 2011 to 87% of sites SQFT

Use of Real-time Facility Energy Usage Data (EEMS)
Installed at 470 state buildings (25 million SQFT)




Raised Awareness through Press Events

Patrick-Murray Administration Announces Accelerated Energy
Program

Innovative Program Sets Ambitious New Energy Goals to Reduce Energy Consumption at
700 State Sites; Will Save Massachusetts $43 Million Annually; Create Up to 4,000 Jobs

NECC Event — Jan 2014 Pittsfield Event - May 2014

O’Neil Memorial Rink
in Charlestown - 2012

MAFMA’s semi-annual
meeting — Nov 2013

Gardner Event -
Sept 2014

MASSBuys
EXPO — May 2012

Bradley Palmer State
Park - Sept 2013

STCC - Jan 2013
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LBE Progress Report

* First comprehensive LBE Progress
Report

e Highlights progress toward
E. O.484 2012 goals
> 25% GHG emission reduction
> 20% improvement energy intensity
> 15% of electricity as renewable

* 80 million of square feet of buildings
and over 3,000 vehicles

* Includes hospitals, college and university
campuses, prisons, visitor centers, state
parks, roads and tunnels, airports,
dams, waste water treatment facilities

www.mass.gov/energy/lbeprogressreport

Creating A Cleaner Energy Future For the Commonwealth

Massachusetts Department

of Energy Resources
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Greenhouse Gas Emission Sources
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Number of Agencies

30
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Agency GHG Emissions

Increased Emissions Decreased Emissions between Decreased Emission between  Decreased Emissions greater
1% and 14% 15% and 25% than 25%

IDER
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Greenhouse Gas Reductions

1,600

25%
reduction
in GHG
emissions
in 2012!

1,400

1,200

1,000

00
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Thousands
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GHG Emissions (Metric Tonnes)
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| Baseline FY05 Fro6 Fro7 Fro8
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Figure 4: Annual Change in GHG Emissions, Baseline Year to FY12
Overall GHG emissions have decreased 25 percent from the LBE Baseline through
FY12, reducing overall emissions by some 314,000 metric tons.

4,500 -+
4,000 -+

Mt. Wachusett i
Community College i
Reduced GHG emissions g
from 4,000 tons in 2004
to 0 tons in 2012 T R R e e aE

500 -
= oil 2 191 126 127 154 81 103 114 62 81
Grid Electricity | 3,877 | 3,492 | 3,432 | 2,982 | 2,819 | 2,639 | 2,200 | 1,612 =

Baseli

G Emissions (metric tonnes)




Moving away from heating oil

25,000 - . .
E Heating oil
g 20,000 +-- .
£ consumption
15,000 +--
- has
5
= 10,000 +--
B decreased
c
o . - o
g o over 72%
: ince FY06
,g‘ 2006 2007 2008 2009 2010 2011 2012 2013 Slnce
Gallons of Heating Oil| 23,124,4 18,504,6 14,949,7 18,131,5 14,377,9 12,402,7 8,763,80 | 6,438,64
% Change from FY06 0% -20% -35% -22% -38% -46% -62% -72%

A comprehensive energy
project At DDS Hogan
and Wrentham Facilities
eliminated use of 1.7
million gallons of fuel
oil, reducing annual
energy and maintenance
costs by $3 million

Massachusetts Department

Creating A Cleaner Energy Future For the Commonwealth

of Energy Resources



New Construction

35

LEED Certified Buildings by Year -
30 - Certified = Platium
S N
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20 Silver
10 \
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2006 2007 2008 2009 2010 2011 2012 2013 2014 Grand
Total

DFW headquarters
is one of three
buildings designed
by DCAMM to
meet the zero net
energy building
standard

Massachusetts Department

A Cleaner Energy Future For the Commonwealth
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Energy Use Intensity
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Installed solar PV at Installed Solar PV at State Facilities

state facilities 000 - 7.714—
increased from 7,000 |
6,000 -

Solar
Growth

100kW in 2007 to 5000 |
over 7.5 MW in 2013  #®® |

3,000 -~

2,000 -~

0D
VJa

1,000 T 37 118

2006 2007 2008 2009 2010 2011 2012 2013

W Cumulative Installed Solar PV

DOC has installed 1 MW of solar PV,

DOC Solar Generation (kWh)
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Wind Generation

Cumulative Installed Wind at State Facilities
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Two 600kW wind
turbines installed at
Deer Island contribute
to the 25% on-site
renewable generation
at MWRA’s Deer Island

Massachusetts Department
of Energy Resources
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On-site Energy Progress
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UMass Medical 17.5
MW natural gas CHP
power plant
generates 65% of
campus electricity :)ER
demand
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THANKS!
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Celebration of Accomplishments:

A panel of state facilities on sustainability accomplishments, challenges and lessons learned

John Bello, Trial Courts

Joe Hogan, Dept. of Youth Services
Howie Larosee, Mass College of Art and Design

Colonel Tim Mullen, National Guard
Raul Silva, Dept. of Conservation & Recreation

Maureen Socha, Springfield Tech. Community College



ACCELERATED

COMMONWEALTH COMMITMENT
TO A CLEAN ENERGY FUTURE



What’s Next?



DCAMM E-Team 5 year Planning through 2020

Resiliency

Towards Zero
Net Energy

Continuous
Facility

Improvement




Complete initiated energy projects

Manage retrofit projects through delivery process:
* Initiate
* Complete draft and final audit
* Start implementation and construction

* Substantially complete



LBE Long-Term Targets

EO 484 Targets

Use of Renewable
Energy

Energy Use Reduction

GHG Emissions
Reduction

2050 m2020 m201
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30% renewable by
2020

35% energy
reduction by 2020
40% GHG emission
reduction by 2020
80% GHG emission
reduction by 2050



AEP Continuous Facility Improvement

Resiliency

Towards Zero Net
Energy

Continuous Facility
Improvement

Provide ongoing FM training and support

Sustain performance through facility energy usage
reports and analytics

Conduct continuous commissioning

Maintain systems



Education and Outreach

Progress:
* Guidance documents
* Media events/Ribbon cuttings

* Blog posts
 LBE Awards

Moving Forward:

* Topical webinars

e Sustainability Challenge
* Education for all staff

* |ncreased communication with
agency leaders



AEP Continuous Facility Improvement

Resiliency

Towards Zero Net
Energy

Continuous Facility

Improvement

Recruit the right team

Integrate and stage project development
Implement additional innovative ECMs
Integrate with deferred maint. & construction
Address plug loads and behavior modification
Install renewable energy (PPAs, NMAs, DR)

Provide ongoing FM training and support

Sustain performance through facility energy usage reports
and analytics

Conduct continuous commissioning

Maintain systems



New Construction

Progress:

e ZNEB buildings constructed
(NSCC, DFW)

* More ZNEBs in design
33 LEED certified buildings

Moving Forward
e New minimum standard

® Certifie ® Platium

* Broader adoption of ZNEBs 1 I 1
e Best practices for high Silver__ ’
performance

* Improved energy tracking

= Gold
21



AEP Continuous Facility Improvement

Resiliency

Towards Zero Net
Energy

Continuous Facility

Improvement

Manage climate change risk

Address vulnerabilities in facilities

Prepare facilities and occupants for responding
Incorporate sustainability with risk management

Recruit the right team

Integrate and stage project development
Implement additional innovative ECMs
Integrate with deferred maint. & construction
Address plug loads and behavior modification
Install renewable energy (PPAs, NMAs, DR)

Provide ongoing FM training and support

Sustain performance through facility energy usage reports
and analytics

Conduct continuous commissioning

Maintain systems



Innovative Technologies & Strategies

Progress:

e ARRA funded EEMS
* Piloted new technologies
e CEIP self- financing

Moving Forward:

* Massachusetts as First Customer

* Phase 2 - building energy intelligence
* Renewable thermal installations

e Solar canopies

* Revolving loan fund

* LED lighting

e Alternative Fuel Vehicles



Going Forward...

Education
& Resiliency
Outreach

. Towards
New Construction

Zero Net Energy

Innovative Tech & Continuous Facility
Strategies Improvement




