
State Government Progress – as of September 2019

Greenhouse Gas (GHG) 
Emissions 

 26% 
2004 -2018

Energy Use Intensity per 
Square Foot

 13% 
2004-2018

Electricity via Renewable 
& Onsite Generation

19% 
In 2018

Heating Oil Consumption at 
State Facilities

 84% 
2006-2018

26.7 MW Installed Solar PV 
at State Sites

18.6 MW 
Since 2015

87 LEED Certified 
State Buildings 

50
Since 2015

141 Electric Vehicle Charging 
Stations at State Sites

78
Since 2015

Leading by Example Grants
Awarded

$11.3 M
Since 2015

CHP

MA Leading by Example Council Meeting

September 17, 2019
UMass Lowell
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Welcome and Introductions

• Share your name and 
organization

• Please make sure to 
add yourself to the 
sign-in sheet when it 
comes around
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BRIEF OVERVIEW

UMASS LOWELL

• 18,000 students and 2,000 employees

• 16 NCAA Division 1 Athletic Teams

• Over 40 buildings with 4.85 million square feet spread across 150 

acres.

• UMass Lowell has undergone a significant transformation. FY2011 

– FY2019:

- 42% increase in gross building area

- 23% increase in enrollment

- 90% of freshmen living on campus

- 50/50 split between commuters and residents

• Clear focus on sustainability in University Strategic Plan
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SUSTAINABILITY APPROACH 

UMASS LOWELL

• Urban Campus – Focus on Urban Sustainability Issues. 

• Continued support from our Chancellor and Executive Cabinet to 

prioritize sustainability in everything that we do.

• “Establish UMass Lowell as an urban-focused center of excellence 
for sustainability and resiliency that merges expertise in 

academics, research and operations”. 
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HOW ARE WE DOING? 

SUSTAINABILITY AT UMASS LOWELL

• A lot done, a lot more to do!

• Since the Climate Action Plan was adopted in 2012, emissions have 

fallen 28% per 1000 Square Foot and 19% per FTE despite a 

period of enormous growth. 

• Collective focus on partnerships, both on campus and in the greater 

Lowell community.

• Merging operations with teaching and research to ensure our 

students get a holistic (and realistic) understanding of sustainability 

in real-world setting. 
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RECENT HIGHLIGHTS

SUSTAINABILITY AT UMASS LOWELL

• Largest Completed Accelerated 

Energy Program in State. 

$23.1m project implemented 

over 100 energy saving 

measures in 30 buildings across 

campus:

- $1.2m in annual energy savings

- 1.7m gallons of water saved annually

- 9m lbs. of CO2 avoided annually

- $10m in deferred maintenance



Learning with Purpose

RECENT HIGHLIGHTS

SUSTAINABILITY AT UMASS LOWELL

Transportation Enhancements

$13.7 million TIGER Grant

Close Relationship with City of Lowell

Free Regional Transit

Free Campus Transit

Bike Share (Freewheelers & Veoride)

EV Infrastructure build-out

Full Suite of TDM Options
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ESSENTIAL SERVICES

SUSTAINABILITY AT UMASS LOWELL

Electronics
Recycling

Centralized 
Shredding

Furniture 
Removal

I.T. Asset 
Recycling

Compost 
Enhancement

s

2016 - Cost for 
service

2019 Cost Neutral
Receiving 

rebates/credits

Consolidated 
Services

Centralized 
Billing 

Monthly 
Reports & 
Audit Trail

Partnership
with Facilities 
O&S / Project 
Management

Joint Effort 
with I.T. & 

Procurement

Partnership
with Dining / 

Facilities / 
Tsongas 

(Athletics)

Formal policies for all areas
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SUSTAINABLE GROUNDS MANAGEMENT

SUSTAINABILITY AT UMASS LOWELL
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URBAN AGRICULTURE PROGRAM

SUSTAINABILITY AT UMASS LOWELL

Sites Throughout Campus Research Location Farmshare Program

Urban Agriculture Farm
Rooftop Gardens

Community Gardens

Clean Energy Center
Nutrition Department

Center for Public Opinion

40 Participants
20 Week Program

Capital Funding supported over $400,000 in grant funds

Partnership with local food access organization – Mill City Grows
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STUDENT ENGAGEMENT

SUSTAINABILITY AT UMASS LOWELL

• Close relationship with SGA & environmental clubs on campus

• Student sustainability fee instituted in 2017

• $50K Annual S.E.E.D. Grant Program:
- Bike Parking Upgrades
- Super Air Condensers in Org Chem Lab – eliminate 85,500 liters of water waste 

each year
- Lowell Energy Ambassadors

• Motion: “Support a change in the set-up of the existing Student Sustainability 
Fee from its current opt-out format to a mandatory annual fee with the 
caveat that student involvement in the administration of the fund is 
continued through initiatives such as the SEED Committee and Office of 
Sustainability engagement with student sustainability clubs and the Student 
Government Association”. 

• Outside of $50k S.E.E.D. Grant Program this funding also supports:
- LRTA, MVRTA, MBTA Program
- Student Employees with Office of Sustainability
- Support of continued academic programs e.g. Freshmen Seminar & CCI
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CAMPUS / COMMUNITY ENGAGEMENT

SUSTAINABILITY AT UMASS LOWELL

• Close working relationship with University Relations staff

• Critical to market the work that the university is doing around 
sustainability

• Dedicated writer from University Relations on all of our projects
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RANKINGS AND REPUTATION

SUSTAINABILITY AT UMASS LOWELL

- AASHE STARS Gold (highest ranked UMass Campus)

- 2019 AASHE Sustainable Campus Index – Top Performer 

- Princeton Review Green Schools List (2016, 2017, 2018, 2019)

- Sierra Club Green Schools (137 place jump since first 
appearance in 2016)

- Important for perspective students and families

- Important for alumni engagement
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NEXT STEPS

SUSTAINABILITY AT UMASS LOWELL

• Establish the RIST Institute for Sustainability and Energy

• UMass Lowell first college in North East to join Green 
Sports Alliance

• Continued GHG Reductions in all areas. Focus on 
increasing renewables.

• Enhanced Transportation & TDM Programs

• Ongoing Support of Teaching & Research Sustainability 
Efforts

• Continued pursuit of grant funding opportunities

• Partnerships & Consensus building are crucial to approach
- Staff / Students / Community Partnerships
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CONTACTS / QUESTIONS

UML.EDU/SUSTAINABILITY

@SUSTAINABLEUML

SUSTAINABILITY@UML.EDU
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Test Your Knowledge!

PollEV.com/lbedoer647

This Photo is licensed under CC BY-ND

Image source

http://freshideen.com/gadgets/elektroauto-innovatives-design-und-optimale-nachhaltigkeit-in-einem.html
https://creativecommons.org/licenses/by-nd/3.0/
https://knowledge.wharton.upenn.edu/article/can-the-world-run-on-renewable-energy/
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Agenda

• News From Around the World (I): Extreme Heat 2019

• Program Updates: SMART and CPS

• Climate and Energy Resilience

• LBE Updates

• News from Around the World (II)
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News from Around the World (I): 
Extreme Heat 2019
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2°C: Beyond The Limit
• July 2019 was the hottest month ever recorded on earth, 

1.71°F higher than the 20th century global average of 56.7°F

• Winter temperatures across the northeast have risen by 
over 2°C since the late 19th century
➢ Lake ice in New England breaks up 9 to 16 days earlier than in the 19th

century

Source: Washington Post, NBC News

https://www.washingtonpost.com/graphics/2019/national/climate-environment/climate-change-america/?noredirect=on&wpisrc=nl_energy202&wpmm=1
https://www.nbcnews.com/mach/science/july-2019-officially-earth-s-hottest-month-record-ncna1042671
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A Tropical Alaska

• Alaska averaged 58.1°F in July, 
5.4 degrees above average

• Sea ice in southern Alaska 
melted earlier than any other 
year. 

• By early August, over 2 million 
acres across the state

Source: Earth.com, KTVA

Anchorage reached 90°F for the first time EVER

The state had 30 days over 75°F, double its previous record

https://www.earth.com/news/july-2019-hottest-month/
https://www.ktva.com/story/40791690/84-fires-burning-in-us-58-of-those-in-alaska
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Heat Around the Arctic
• The current Greenland ice melt rate is 

equivalent to what models projected for 2070

• In Iceland, Okjökull was declared the first 
glacier lost due to climate change

➢ Site was renamed to Ok after “Jökull,” Icelandic 
for “glacier,” was dropped

Source: Inside Climate News, EcoWatch, NY Times

https://insideclimatenews.org/news/01082019/greenland-climate-change-ice-sheet-melt-heat-wave-sea-level-rise-fish-global-warming?mc_cid=65f48db739&mc_eid=bcd9137273
https://www.ecowatch.com/alaska-sea-ice-melted-2639709052.html?rebelltitem=2#rebelltitem2
https://www.nytimes.com/2019/08/19/world/europe/iceland-glacier-funeral.html
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The Future of Dangerously Hot Days

• UCS analyzed historic and projected data to track the increase in the 
number of extreme heat days across the US

• Created interactive map that enables viewers to see long-term heat 
impacts across the US of varying climate action scenarios

Source: Union of Concerned Scientists

https://ucsusa.maps.arcgis.com/apps/MapSeries/index.html?appid=e4e9082a1ec343c794d27f3e12dd006d
https://www.ucsusa.org/global-warming/global-warming-impacts/killer-heat-in-united-states
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Program Updates: 
SMART and CPS
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Updates: 400 MW Review

• DOER has been conducting a review of the SMART 
program 
➢ Results and a straw proposal for program modifications were 

released this month
▪ Since its launch in November 2018, SMART has received 11,300 applications 

for over 1,000 MW of capacity 

▪ SMART blocks for systems >25 kW are full or nearly full in most territories

• The straw proposal seeks to address program 
oversubscription, land use impacts, geographic and project 
type diversity, grid saturation, energy storage benefits, 
accessibility of low-income communities, and other 
administrative fixes

Source: SMART 400 MW Review Straw Proposal

https://www.mass.gov/info-details/solar-massachusetts-renewable-target-smart-program#400-mw-review-straw-proposal-
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Proposed Program Expansion 

• Expand capacity by 800 MW, with future block values 
declining between 2% (BTM systems) and 4% 
(standalone)

• Require all solar generation units >500 kW be paired with 
energy storage

• Increase applicability and magnitude of greenfield 
subtractor

• Expand alternative on-bill credit availability and modify 
value of energy for BTM facilities to make more equitable 
with standalone systems

• Increase and support low-income and community-shared 
solar

Source: SMART 400 MW Review Straw Proposal

https://www.mass.gov/info-details/solar-massachusetts-renewable-target-smart-program#400-mw-review-straw-proposal-
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Proposed Program Expansion 

• Introduce a pollinator adder for projects awarded 
pollinator certification by UMass Amherst Clean Energy 
Extension
➢ Both new and existing projects could apply for this adder

• Explore locational benefits by working with electric 
distribution companies to obtain data on where the grid 
could benefit from additional solar
➢ A subtractor would apply for interconnected locations identified 

as too congested

• Exempt eligible storage systems from the 52-cycle 
requirement if they are participating in utility demand 
response programs

Source: SMART 400 MW Review Straw Proposal

https://www.mass.gov/info-details/solar-massachusetts-renewable-target-smart-program#400-mw-review-straw-proposal-
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Public Projects

The following changes would apply to public projects, 
which are defined as those sited on publicly owned or 
operated land with 100% of offtake to public entities:

• Increase public adder from $0.02/kWh → $0.04/kWh 

• Enable applicants to earn a statement of qualification 
upon contract signing with an 18-month reservation 
period 

• Qualify as Category 1 land use (exempt from greenfield 
subtractor)

Source: SMART 400 MW Review Straw Proposal

https://www.mass.gov/info-details/solar-massachusetts-renewable-target-smart-program#400-mw-review-straw-proposal-
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Anticipated Next Steps

• DOER collecting comments on the straw proposal 
through September 27th

• Review of draft regulation expected through mid-
November 2019, with emergency regulations 
expected to be filed around late November

➢ Most changes would go into effect upon regulation 

filing; tariff filings (e.g. AOBC for behind-the-meter) 

would need to go through DPU process first
Source: SMART 400 MW Review Straw Proposal
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https://www.mass.gov/info-details/solar-massachusetts-renewable-target-smart-program#400-mw-review-straw-proposal-
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Quick Recap of Clean Peak Standard

• Part of 2018 Act to Advance Clean Energy
➢ Without a policy to address peak periods, Massachusetts 

will remain dependent on gas and oil generation to meet 
our peak demand, resulting in high costs and emissions, 
despite our substantial investment in clean energy 
resources

• CPS is a market mechanism designed to shift clean 
energy to peak and reduce demand at peak, thereby 
decreasing emissions and costs 
➢ Any eligible resources that generate, dispatch or discharge 

energy during a seasonal peak period will generate Clean 
Peak Energy Certificates (CPECs)

➢ CPECs can be sold to retail electricity suppliers, which are 
required to purchase a certain amount each year to meet 
the minimum standard obligation

Source: DOER Clean Peak Energy Standard

https://www.mass.gov/service-details/clean-peak-energy-standard
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Recent Clean Peak Standard Updates
• In August, DOER released draft CPS program details such as alternative 

compliance payment rates, annual obligation increases, eligibility 
criteria, and multiplier values

• Draft regulation is expected to be filed in Q4 2019

Source: DOER Clean Peak Energy Standard

Eligibility

• New RPS Class 1 resources

• Existing RPS Class 1 or 2 resources paired 
with qualified energy storage systems 

• Qualified energy storage systems

• Demand response resources

Multipliers

• Seasonal (higher for winter and summer 
vs. spring and fall)

• Actual monthly system peak

• Resource provides a resilience benefit by 
enabling provision of electric service to a 
load during external outage conditions 

• Existing and contracted resources

https://www.mass.gov/service-details/clean-peak-energy-standard
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• Clean Peak resource must provide 
hourly interval data for preceding 
month

• Reported data will go to NEPOOL 
GIS to mint CPECs

Clean Peak Energy Certificate Generation

Actual CPECs generated in a month 
(and potential revenue) will depend 

on several variable factors

• Timing and frequency of energy 
generation/dispatch/discharge

• Monthly system peak

• Actual performance within 
seasonal peak periods

• Applicability of multipliers

• Time of year 

• Etc.

• Depending on configuration and 
performance, a new 1 MW storage 
project could theoretically generate 
tens of thousands of dollars 
annually
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Preparing State 
Facilities for the 

Future: Climate and 
Energy Resilience
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Resilience Comes in Many Forms

This Photo by Unknown Author is licensed under CC BY-SA

Resilience is: The ability of a system and its 
component parts to anticipate, absorb, 
accommodate, or recover from the effects 
of a hazardous event in a timely and 
efficient manner. (MA SHMCAP)

https://commons.wikimedia.org/wiki/File:Sea_wall_at_Southwold_-_geograph.org.uk_-_1104094.jpg
https://creativecommons.org/licenses/by-sa/3.0/
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Energy Resilience
Energy Resilience is: The ability of an energy 
system to recover quickly from a shock or 
stress event and is a significant factor in a 
facility’s ability to maintain critical 
operations during that time without 
disruption (Arup)
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Why Do We Need to Be 
Resilient?
• Increases public and patient safety

• Avoids/delays evacuations

• Protects vulnerable populations

• Reduces burden on emergency management 
personnel

• Reduces costs associated with crisis 
management
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State Government Programs Supporting 
Resilience Efforts

Agency/Program Goal

Executive Order 569 Establishes an Integrated Climate Change Strategy for the 
Commonwealth

Agricultural Climate Resiliency and Efficiency Grant 
Program (MDAR)

Improve resilience in agriculture by supporting practices that 
address potential impacts of climate on agriculture

Coastal Resiliency Grant Program (CZM) Advance local efforts to address coastal flooding erosion and 
sea level rise

Statewide Resilience Master Plan (DCAMM) Lays the groundwork to implement resilient building strategies 
for future projects at state facilities

Division of Ecological Restoration Priority Projects (DER) Habitat restoration and culvert replacements to better prepare 
wetlands, rivers, and municipalities for climate impacts

Water Utility Resilience Program (DEP) Supports local drinking water and wastewater utilities to build 
up resilience to severe weather events

Municipal Vulnerability Preparedness grant program (EEA) Make communities safer, keep vital services online, reduce 
long-term costs of climate-related risks

Community Clean Energy Resilience Initiative (DOER) Helps municipalities use clean energy to protect against 
service interruptions caused by severe weather

Examples of current resilience programs

• Overall goal to make residents safer, keep vital services 
online, reduce long-term costs of climate-related risks, 
and protect the value of property

https://www.mass.gov/executive-orders/no-569-establishing-an-integrated-climate-change-strategy-for-the-commonwealth
https://www.mass.gov/service-details/agricultural-climate-resiliency-efficiencies-acre-program
https://www.mass.gov/service-details/coastal-resilience-grant-program
https://www.mass.gov/service-details/statewide-resilience-master-plan-srmp
https://www.mass.gov/service-details/the-division-of-ecological-restoration-project-map
https://www.mass.gov/guides/water-utility-resilience-program
http://www.resilientma.org/mvp
https://www.mass.gov/community-clean-energy-resiliency-initiative
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MA Integrated State Hazard Mitigation and 
Climate Adaptation Plan (SHMCAP)

• Required to receive FEMA Disaster Assistance 

• First of its kind to integrate climate change impacts 
and adaptation strategies with hazard mitigation 
plan

• Identifies potential hazards for populations, 
government, built environment, natural resources, 
and the economy

• Resilient MA Action Team
➢ Launched in August 2019

➢ Inter-agency team led by EEA

➢ SHMCAP implementation and guidance

➢ Develop statewide climate resilience standards

➢ Ensure capital investments are climate-smart

Source: SHMCAP

https://www.mass.gov/service-details/massachusetts-integrated-state-hazard-mitigation-and-climate-adaptation-plan
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SHMCAP: State Agency Key Vulnerabilities



Planning for Resilience at DCAMM



PLANNING FOR RESILIENCE AT DCAMM 9|17|2019

Agenda

1. Vulnerability – What is the problem?

2. Planning – How address the problem?

3. Implementation – Applying the solution.
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Vulnerability
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VULNERABILITY
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Flooding During March 2018 Noreaster

VULNERABILITY
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Resilience at DCAMM

Salem Ruane Judicial Center generator flood susceptibility. 
MHHW represents Mean Higher High Water level.

VULNERABILITY
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Extreme Heat & Health Risks

VULNERABILITY
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Extreme Heat and Health Risks

VULNERABILITY
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Vulnerability at DCAMM

Basement Mechanical Room

VULNERABILITY
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Vulnerability at DCAMM

Max 1 Transformer

Stormwater Damage

VULNERABILITY
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Planning

Calgary’s Climate Program
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Statewide Resilience Master Plan (SRMP)

Portfolio Evaluation

Guidelines

1. Benchmarking & Criticality Analysis

2. Risk and Vulnerability Analysis & Pilot Site 
Workshops 

3. Compilation and Distribution of Guidelines

PLANNING
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State Hazard Mitigation & Climate Adaptation Plan

Resilience goals for DCAMM

PLANNING
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DCAMM Resilience Checklist

http://massgis.maps.arcgis.com/apps/webappviewer/index.html?id
=930e4afb48c14cdca6b6e71b393fe023

PLANNING

http://massgis.maps.arcgis.com/apps/webappviewer/index.html?id=930e4afb48c14cdca6b6e71b393fe023
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Mapping – Flood Plains

PLANNING
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Mapping – Sea Level Rise

PLANNING
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Mapping – Storm Surge

PLANNING
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Implementation
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SRMP Resilience Guidelines – Green Infrastructure

IMPLEMENTATION
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SRMP Resilience Guidelines – Pervious Paving

IMPLEMENTATION
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IMPLEMENTATION
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SRMP Resilience Guidelines – Heat Recovery

IMPLEMENTATION
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SRMP Resilience Guidelines – Foundation Floodproofing

IMPLEMENTATION
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SRMP Resilience Guidelines – Temporary Flood Barriers

IMPLEMENTATION
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SRMP Resilience Guidelines – Temporary Flood Barrier

IMPLEMENTATION

• Planning Horizon: Before & During
• Strategy: Protect
• Cost – $: ~$900/dam
• Effectiveness – Max: depends on structural strength of 

building walls
• Feasibility – Yes: easy to install, use, store and transport
• Adaptability – Flexible: 26" high, gate fits 30"-35" opening
• Timing - Short term: 2 minute installation
• Co-benefits - No.

VULNERABLE 

FACILITY ELEMENT
LOCATION

CLIMATE 

STRESS
PRIORITY

Basement doorways to 

Outdoor Equipment Room, 

Mechanical Room, etc.

North side of site Extreme

Precipitation & 

Flooding

High
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SRMP Resilience Guidelines – Exterior Shading

IMPLEMENTATION

• Cost – $:  $$-$$$ according to system selected and if additional 
structural requirement to support

• Effectiveness: medium to high
• Feasibility: to be assessed if shades will required their own 

structural system
• Adaptability: No
• Timing – short-term and long term
• Co-benefits – this measure will also reduce the energy demand 

for the building and contribute to achieve GHG reduction.

VULNERABLE 

FACILITY ELEMENT
LOCATION

CLIMATE 

STRESS
PRIORITY

Window curtainwall Facade-Floors 1 

through 5

Heat High
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SRMP Resilience Guidelines – Operable Windows

IMPLEMENTATION
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SRMP Resilience Guidelines – Under Slab Drains

• Planning Horizon: Before & During
• Strategy: Accommodate
• Cost – $, Low, retrofit
• Effectiveness – Moderate, reduces hydrostatic pressure
• Feasibility – Yes: easy to install
• Adaptability – Flexible, taller pipes could be used
• Timing - Short term
• Co-benefits - No.

VULNERABLE 

FACILITY ELEMENT
LOCATION

CLIMATE 

STRESS
PRIORITY

Mechanical & Electrical

Room

Basement Flooding High
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SRMP Resilience Guidelines – Backflow Prevention

IMPLEMENTATION

• Planning Horizon: Before
• Strategy: Protect
• Cost – $, Low initial cost, up to moderate cost for retrofit
• Effectiveness – Moderate, does not reduce hydrostatic pressure, 

requires maintenance, degrades over time.
• Feasibility – Maybe: ease of installation base
• Adaptability – Not flexible.
• Timing - Short term
• Co-benefits - No.

VULNERABLE 

FACILITY ELEMENT
LOCATION

CLIMATE 

STRESS
PRIORITY

Mechanical & Electrical

Room

Basement Extreme 

Precip./Flooding

High
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SRMP Resilience Guidelines – Elevating Servers

• Planning Horizon: Before
• Strategy: Retreat (elevate within room or to first floor)
• Cost – $ - $$$
• Effectiveness – Moderate to Max; if moved within 

room, humidity is still a problem for the equipment
• Feasibility – Maybe: ease of installation base
• Adaptability – Flexible; not flexible.
• Timing - Short term; Long term.
• Co-benefits - No.

VULNERABLE 

FACILITY ELEMENT
LOCATION CLIMATE STRESS PRIORITY

MDF Servers, 

Communications

Basement Extreme 

Precip./Flooding

High
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Thank you!

Questions?
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Resilience Gaps 
and Clean Energy 
Solutions for 
State-owned 
Medical and 
Residential Care 
Facilities 
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Resilience at HHS Facilities: A Study

[Study funded by DOER’s Leading by Example Program, conducted by Arup between 
February 2018 and March 2019]

• Is there potential for clean energy solutions to 
support added resiliency at HHS critical care 
facilities that operate around-the-clock?Research 

Question

• Examine existing energy resiliency conditions 
and identify clean energy technologies that 
could improve site energy resilience

• Support the Commonwealth’s broader climate 
adaptation and mitigation objectivesGoals
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Resilience at HHS Facilities: A Study

• The study included detailed evaluation of how each facility 
might expand or increase the duration of power 
maintenance during an electric grid outage

• Critical care facilities were chosen for the study due to the 
complications associated with relocation of residents, 
many of whom require significant medical attention
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Study Phases

Task 1. Perform an 
existing conditions 

assessment and energy 
resiliency gap analysis

Task 2. Identify several 
clean energy technology 

options that could address 
energy resiliency gaps

Task 3. Conduct feasibility 
assessments on the most 

promising technologies for 
each site, including return-

on-investment

Task 4. Develop resiliency 
guidance documents for 

other state agencies based 
on the experience of the 

study
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Portfolio Systems Resilience Scorecard

Each system and operational category was assigned a score between 0—3 based on existing 
conditions and expected impact on the facility’s required emergency functions

Score System

0 1 2 3

Normal Power Backup Power Heating Cooling

worst best

1.4 1.5 1.3 2.2 0 2.0

1.3 1.8 1 2 0 1.8

0.7 1.8 0 0 0 1.5

1.4 2 1.5 2 0 2.0

1.4 1.5 1.5 2.2 0 2.0

1.6 2 1.8 2 0 2.2

2.0 2 1.8 2.2 1.8 2.0

2.2 1.5 2.8 2.4 2.3 2.2

2.2 1.8 2.5 2.4 2 2.3

2.0 1.5 2.3 2 1.8 2.2

1.8 1.5 2 1.6 2 1.8

1.8 2.3 2.3 2.2 0 2.0

1.6 1.7 1.7 1.9 0.8 2.0

1.8 2 2 1 2 3 2 2 1 2 1

2.1 3 1 2 3 3 2 2 1 2 2

1.7 2 2 3 2 0 2 2 1 1 2

1.4 0 2 1 2 0 2 2 1 2 2

1.8 2 2 1 2 2 2 2 1 2 2

1.6 2 2 1 2 2 2 2 1 1 1

1.7 2 2 1 2 1 2 2 1 2 2

2.1 2 3 2 3 3 2 2 2 1 1

2.1 2 3 2 2 3 3 2 2 1 1

1.8 2 2 1 2 2 2 2 1 2 2

2.1 2 3 2 2 3 2 2 2 1 2

1.8 2 2 1 2 2 2 2 1 2 2

1.8 1.9 2.2 1.5 2.2 2.0 2.1 2.0 1.3 1.6 1.7

Operational 

Resilience 

Average

Systems 

Resilience 

Average

Systems Resilience Summary

Operational Resilience

Electrical HVAC

Misc. Systems

Emergency Mgmt. 

Plan
Staff Accessibility

Staff 

Accommodations

Operational 

Redundancy/ 

Access to Nearby 

Facilities

Foodservice Seismic Risk
Sensitivity to 

Extreme Wind

Sensitivity to 

Extreme Heat or 

Cold

Flooding Risk
Pharmacy/ Drug 

Storage
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1.4 1.5 1.5 2.2 0 2.0
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2.0 2 1.8 2.2 1.8 2.0
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1.8 2 2 1 2 2 2 2 1 2 2
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Portfolio Energy Resilience Gaps

Lack of backup power for cooling

Number of Sites

Experienced generator failure 
during an extended utility outage 

Lack of backup power for 
foodservice

Lack of emergency preparedness 
planning

1

2

3

7
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Energy Modeling and Resilience Needs

Daily load profile of 
critical systems

Typical annual and daily 
load profiles
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Clean Energy Technologies Assessed

The study 

utilized a set of 

12 performance 

criteria to assess 

the technologies 

including benefit 

to resiliency, 

cost-

effectiveness, 

and ease of 

integration 
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Clean Energy Technologies Assessed

These four 

technologies, 

either alone or in 

combination, 

were most 

commonly found 

to mitigate 

energy resilience 

gaps at facilities 

without extreme 

cost or 

modifications
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Clean Energy Load Profiles and 
Meeting Resilience Needs

Example: Solar + Battery Storage

Example: Combined Heat and Power (CHP)
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Financial Analysis

First Costs
• Conservative cost estimates

• MassSave incentives

• LBE solar incentives

Annual Savings / Costs
• Energy cost savings

• Demand charge savings

• SMART Program incentives

• AECs / RECs

• Clean energy system O+M 
costs

• Fuel costs

Does not include financial benefits from resilience or draft 
Clean Peak Standard 
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Greenhouse Gas and Energy Impact
Confirmed overall GHG reductions for each option as well as 

reduction in purchased energy



Creating a Clean, Affordable and Resilient Energy Future for the Commonwealth

Key Study Takeaways

Except for 2 gaps that were operational in 

nature, all identified critical resilience gaps 

could potentially be mitigated with the use of 
onsite clean energy technology

CHP is often the most cost-accessible clean 

energy option in the current market with or 

without a combination of battery storage and 

solar

Utility incentives have a pronounced impact on 

technology cost-effectiveness; future revenue 

programs, like the CPS, will likely change 

financial analyses further
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Striking a Balance

Optimize 
ROI

Maximize 
Resilience

Size system to maximize cost-
effectiveness and then 

determine resilience benefit 
that can be provided

Need to balance financial 
considerations with resilience 

needs
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Additional Observations
• Understanding how overall and individual energy systems 

work can be critical to the development of strategies that 
can complement business-as-usual operations and 
enhance resiliency

• The better the data, the more accurate and potentially 
viable the solution

• Project economics are moving targets given changing 
technology costs, changing incentives, etc.

• Successful strategies will vary depending on how 
objectives are prioritized; some resilience is better than 
none

• Resiliency may address a range of challenges and include 
multiple strategies
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Resilience 
Discussion
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LBE Updates



SSU Green 
Commuting 

Options
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Regional Grid Historical Peak Demand

• 2019 Peak of 23.9 GW on July 30, 6 p.m. 
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2019 Peak Demand Response

• July 2019 was Boston's hottest July on record, and the 
city's hottest month since meteorological data was first 
recorded in 1872

Source: WGBH

Did your facility 
participate in peak 

demand reduction on 
July 30th?

Would you be interested 
in a webinar about 

demand reduction tactics 
next spring?

https://www.wgbh.org/news/local-news/2019/08/01/july-was-bostons-hottest-month-ever-recorded-climate-scientists-are-sounding-the-alarm
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Peak Demand Reduction: Bristol Community College

Monday 7/29
2:45pm
Demand: 674 kW

Monday 7/29
3:30 pm
Demand: 668 kW

Tuesday 7/30
5-6:00 pm (Grid Peak Period)
Demand: 325 kW

Tuesday 7/30
2:45pm
Demand: 751 kW

7/29 7/30

Tuesday 7/30
3:30pm
Demand: 461 kW

Estimated $19,000 savings in next year capacity tag charges
(or $1,600/month savings per monthly utility bills)

7/31

Wednesday 7/31
2:45pm
Demand: 773 kW

Monday 7/29
3:30 pm
Demand: 746 kW
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Peak Demand Reduction: McCormark Building

Monday 7/29
3:00pm
Demand: 3 MW

Monday 7/29
3:30 pm
Demand: 3 MW

Tuesday 7/30
5-6:00 pm (Grid Peak Period)
Demand: 2.1 MW

Tuesday 7/30
2:45pm
Demand: 3 MW

7/29 7/30

Tuesday 7/30
3:30pm
Demand: 2.2 MW

7/31

Wednesday 7/31
3:00pm
Demand: 3 MW

Monday 7/29
3:30 pm
Demand: 3 MW
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FY19 LBE Tracking Form

• New elements:

▪ Utility account inventory
▪ Energy storage section
▪ Vehicle fleet inventory request
▪ Landscaping tab reformatted
▪ Additional autofill sections

• Release date: September 20th

• Tracking form categories:

▪ Contact Info
▪ Square footage
▪ Utility account verification
▪ Electricity consumption
▪ Building fuel consumption
▪ Vehicle & other fuel consumption
▪ EE projects
▪ Installed Clean Power
▪ Vehicle Fleet
▪ EV Charging Stations
▪ Recycling 
▪ Water Use
▪ Sustainability
▪ Landscaping

• Due date: December 20th
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VEH102 Update

• Statewide Contract VEH102 reopened for additional 
vendors in June; bids currently under review
➢ Aims to cover a wide range of Advanced Transportation 

Technology (ATT) equipment, supplies and services including: 

VEH102 on COMMBUYS

Electric vehicle supply equipment (EVSE) hardware, software, and installation

Anti-idling technologies 

After-market conversion technologies (retrofits, upfits)

• Level 1, Level 2 and DCFC Hardware
• Inductive Charging Hardware
• Network Software and Reporting Services
• Billing Services
• Site Assessment
• Installation and/or Commissioning
• Servicing and maintenance

• EV chargers with clean energy (e.g. solar) 
and/or storage

• Portable EV chargers 
• Software and services

• Vehicle to X 
• Demand management
• Fleet charging

https://www.commbuys.com/bso/external/bidDetail.sdo?bidId=BD-20-1080-OSD03-SRC3-40716&parentUrl=activeBids
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LBE Awards: December 2019

For more information and to submit a nomination, email: 
Ryan.Kingston@mass.gov

Or visit: https://www.mass.gov/service-details/leading-by-example-awards

Nomination Deadline: Tuesday, October 1st, 5pm

Recognizing the outstanding energy and environmental sustainability efforts of 
Commonwealth agencies, public colleges and universities, and municipalities.

mailto:Ryan.Kingston@mass.gov
https://www.mass.gov/service-details/leading-by-example-awards
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News from Around the World (II): Global 
Emissions and Energy Shifts
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Global Emissions Share by Country

China, the US 
and India 

account for 
48.6% of global 

emissions
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Emissions per person

• The US is the 8th

highest emitter 
of GHGs on a 
per capita basis 
at 16.2 tons pp

• China emits 
fewer than 7 
tons pp 

• India emits 
fewer than 2 
tons pp

Data only for locations with a population over 1 million 
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Cumulative Emissions

Cumulative 
emissions data 
help to assign 

overall 
responsibility for 

addressing climate 
change
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Lightbulb Efficiency Standard Rollback

• Trump administration proposed roll-backs to energy 
efficiency standards that were to take effect in 2020

1. Eliminate new energy efficiency requirements 
for standard pear-shaped bulbs 

2. Eliminate rules on ‘non-traditional’ types of 
bulbs, such as three-way bulbs and candle-
shaped bulbs used in chandeliers

• Industry claims that by the end of 2019, 84% of 
“general purpose” light sockets will be filled by LED 
and compact fluorescent bulbs, regardless of 
regulation

Eliminating inefficient bulbs 
nationwide would save enough 
energy to shut down at least 25 

large power plants
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Renewables on the Rise

• Jan-June, 2019, Scotland’s wind 
turbines generated 10 million mWh of 
electricity, enough to power a second 
Scotland! 

• Germany to close all 84 coal plants 
over the next 19 years. Renewables to 
provide 65-80% of power by 2040.

• In July, Berkley became first city in US 
to ban natural gas in new buildings

• In 2018, MA became 5th state to go a 
year without burning coal



Creating A Clean, Affordable and Resilient Energy Future For the Commonwealth

Carbon Emissions from EVs

The average EV in the US has the same GHG emissions 
as a car getting 80 mpg

➢ MA: An EV 
produces 1.2 metric 
tons of emissions 
per year. Traditional 
vehicles produce 
4.9 metric tons.
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EVs on the Rise
• Cadillac Escalade EV SUV touting 400-

mile range
• Electric Ford F150 pulls 1M+ lbs of train
• WiTricity: Developing systems that 

deliver power wirelessly to car batteries 
using magnetic resonance

• EV sales in MA rose 94% from 2017 to 
2018, reaching 22,573 sold by Jan 2019

“Today, electric car batteries cost 
about $176 per kilowatt-hour, but 

that figure will drop to just $87 
per kWh by 2025.”

(Source: CNN)

EV Sales Projections

“Oil will have to fall to $9-$10 a barrel in the long-term 
in order for gasoline cars to remain competitive with 
clean-powered electric vehicles.” (Source: Bloomberg)

Source: WiTricity

https://youtu.be/bXFHgoon7lg?t=150
https://www.cnn.com/2019/07/18/cars/electric-car-market-sales/index.html
https://www.cnn.com/2019/07/18/cars/electric-car-market-sales/index.html
https://urldefense.proofpoint.com/v2/url?u=https-3A__masscec.us10.list-2Dmanage.com_track_click-3Fu-3Dcfa86dfbf4982660c6328daa0-26id-3Dafb053ec98-26e-3Dbcd9137273&d=DwMFaQ&c=lDF7oMaPKXpkYvev9V-fVahWL0QWnGCCAfCDz1Bns_w&r=YCoo51r65fojC52ofYDOdj6_-0bBq5zWdsDfSubCmyA&m=eF431SJS_YfzR1gRg4oMt__bUnnb-UuWXcHtIFSsZGg&s=rO86WrJJOzZfINsPF8hMqWKSKoTqqdlwTGKRzAAJbJw&e=
https://witricity.com/
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Cape Air: 
Flying 
Without 
Fossil Fuels

First airline in the world to order commercial airplanes 
that run on electric batteries; could be as early as 2023

➢ Lithium ion batteries will provide instant power 
to the rear-facing propellers to take off on shorter 
runways

➢ Will be able to fly 50% faster and farther then 
current fleet, and will be quieter

➢ Expect to spend 40% less on direct operating 
costs
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Next LBE Council Meeting

Save the Date!
Scheduled for November 12th

10:00 am–12:00 pm

Location: TBD

Should we change the date due    
to Veterans Day?

Potential Theme: 

Strategic Electrification


