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Environmental Advisory Council Meeting Agenda
Tuesday, May 20, 2025 - 7:00 PM

Hybrid meeting via Zoom or in person at

Caucus Room, Township Administration Building, 75 East Lancaster Avenue, Ardmore

Public Participation: The public may attend in person or virtually via Zoom. The Zoom URL may be obtained by
emailing EAC@lowermerion.org or calling 610.645.6149 until 12:00 p.m. the day of the meeting.

Dan Sutton- Chair, Adam Cutler - Vice Chair
Nancy Winkler, Rachel Spigler, Thomas Crookham, Steve Kimbrough,
Zoe Davis, Joy Waterman, Ellen Kohler

1. Approval of minutes [5 minutes]
a. April 22,2025
2. Housekeeping [5 minutes]
a. Secretary (note keeping): Ms. Kohler, Ms. Waterman (backup)
b. Timekeeper: Ms. Spigler, Mr. Cutler (backup)
c. Upcoming public meetings (Attachment 1)
3. Sustainability Manager Update [10 minutes]
a. Updates to ongoing Township sustainability initiatives can be found here.
b. Help needed promoting lawn equipment electrification event
4. 0Ongoing Business [55 minutes]
a. Meeting Reports [10 minutes]
b. EAC Priority Projects Update [20 minutes] (Attachment 2)
i. Tree Canopy (Ms. Spigler)
ii. Energy Transition (Ms. Winkler)
iii. Compost (Mr. Cutler)
iv. White Papers (Ms. Winkler)
v. EV Ordinance Update (Mr. Crookham)
vi. Commercial Energy Benchmarking (Mr. Cutler)
c. 2024 EAC Annual Report (Mr. Sutton) [5 minutes) (Attachment 3)
d. Partnership with Saint Joseph's University in Philadelphia, Dean's Leadership
Program (Mr. Sutton): Tabled until September
e. Draft EAC Memo re: Recommendation to the Fire Department re: Fire Safety and the
Implementation of EVCS (Mr. Crookham) [20 minutes] (Attachment 4)
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https://www.lowermerion.org/Home/Components/Calendar/Event/15564/53
https://www.lowermerion.org/Home/Components/Calendar/Event/15725/427
https://www.lowermerion.org/departments/sustainability/sustainability-manager-updates
https://www.lowermerion.org/departments/sustainability/sustainability-manager-updates
https://www.lowermerion.org/elawns

5. Public Comment [10 minutes]
6. New Business [20 minutes]

a. Future Action (Mr. Sutton) [10 minutes]

b. Evidence Based Ranking (Mr. Kimbrough) [10 minutes] (Attachment 5)
7. Assignment of Action Items [5 minutes]

Next EAC Meeting: Tuesday, June 24, 2025, at 7:00 p.m.
Attachments:
1. Public Meeting Assignments
2. EAC Priority Projects
3. Draft 2024 EAC Annual Report
4. Draft EAC Memo - Recommendation to the Fire Department re: Fire Safety and the
Implementation of EVCS
5. Evidence Based Ranking
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Attachment 1

PUBLIC MEETING ASSIGNMENTS

EAC members will review public meeting agendas for their assigned committees, as noted
below. If deemed necessary based on the agenda, EAC members will either attend the
meeting live (in person or virtually), or review the recording and report any items of note at
the next EAC meeting.

Board of Commissioners — Dan Sutton
Typically meets on the 3" Wednesday evening of the month

Finance Committee — Nancy Winkler
Typically meets once or twice a month, on a Wednesday evening

Building and Planning Committee — Steve Kimbrough
Typically meets on the 2" Wednesday evening of the month; sometimes twice a month

Public Works Committee - Ellen Kohler
Meets as needed, on Wednesday evenings

Parks and Recreation Committee — Rachel Spigler
Meets as needed, on Wednesday evenings

Other Committee (e.g. Sustainability, Open Space, Grants, etc.)—- Thomas Crookham
Meets as needed, on Wednesday evenings

Shade Tree Commission — Nancy Winkler
Typically meets on the 2" Tuesday evening of the month

Planning Commission - Adam Cutler
Typically meets on the 1t Monday evening of the month

Note:

e Public meeting dates and agendas can be found on the Township Meeting & Events
Calendar.

e Committee dates are typically set 2 weeks before the meeting. Meeting dates are
subject to change.

e Agendas are typically posted 3 business days before the upcoming meeting

e Recordings of all Board of Commissioners meetings are available on the Township’s
YouTube page and LMTV archives
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https://www.lowermerion.org/government/about-lower-merion/township-meeting-calendar/-curm-1/-cury-2025
https://www.lowermerion.org/government/about-lower-merion/township-meeting-calendar/-curm-1/-cury-2025
https://www.youtube.com/@lowermeriontownship1827
https://lmtv.viebit.com/?folder=ALL

Atachment 2
EAC PRIORITY PROJECTS

Actions Considered and Prioritized:

1. Write the 2024 Annual Report Dan

2. Develop-an-onbeardingmeodulefe

3. Support and increase tree canopy, including
3.1. Coordinate and manage a Township tree giveaway event
3.2. Review and prepare EAC comments on the Tree Canopy Management Plan
3.3. Work with the Tree Tenders to expand community tree planting and

maintenance efforts

3.4. AR4- Investigate nature based sustainable actions by other municipalities

3.5. Review SALDO with STC for possible updates to improve sustainability of nature

3.6. Review ordinances with STC for possible updates to improve sustainability of
nature

21: Rachel 10, Dan 4, Adam 3, Nancy 3, Tom 1
4. Develop and Support Initiatives for Energy Transition
11: Adam 3, Nancy 3, Tom 3, David 2

5. Compost
5.1. Support projects, work with Paloma
5.2. Support community awareness of self-delivery to libraries
5.3. Pending grant-support residential pickup project

9: Adam 3, Dan 3, Tom 3
6. Write 1-page white papers for the BOC covering various sustainability topics
6: David 3, Nancy 2, Dan 1

7. Guide the EV Ordinance work to completion, including

7.1. Meeting with B&P staff
7.2. Revising memo as needed
7.3. Develop recommendations to the BOC

6: Mitchell 3, Tom 3

8. Advancing work around commercial energy benchmarking, including

8.1. Attending DVRPC information sessions
8.2. Encouraging BOC members to attend DVRPC information sessions
8.3. Wring memo in support of perception to the BOC

5: David 3, Adam 1, Nancy 1
9. Advancing work around gas-powered leaf blowers, including:

9.1. Participating in the Penn Environment regional cohort
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10.

11.

12.

13.

14,

15.

16.
17.
18.

19.

9.2. Helping with the AGZA event for contractor education

9.3. Wring memos to the BOC as needed
4: Nancy 2, Adam 2

Supporting Sustainability Ambassadors and leading initiatives, including:

10.1. Report-out EAC initiatives at Monthly Sustainability Ambassadors meetings

10.2. Managing tabling activities at community events (e.g. scheduling, staffing,
developing & preparing materials, reporting)

10.3. Growing connections with community organizations to facilitate educational
preventions to their members

10.4. Facilitating conversations amongst condo communities

10.5. Facilitating conversations amongst religious organizations

10.6. Create a project list for Sustainability Ambassadors 4: Nancy 3, Dan 1

Coordinate contractor engagement efforts, including:

11.1. Developing questions to include on contractor license renewal forms

11.2. Developing and leading outreach initiatives to contractors

11.3. Facilitating education and engagement of contractors

4: Mitchell 1, Tom 3
Monitor & compile grant opportunities
3: Mitchell 3
Investigating the township’s idling policy
3: Mitchell 2, David 1

Enhancing passive community engagement, including
14.1. Developing short educational content for monthly e-newsletter
14.2. Developing educational social media content
14.3. Developing short educational content that BOC members can share with their
constituents

2: Mitchell 2
Stormwater management

2: Rachel 2
Safe bike corridor and active transportation plan considerations 2: Mitchell 2
Engage with the Lower Merion School District on solar initiatives 1: David 1
Exploring LMT furnished transportation 1: David 1
Review LMSD sustainability document
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EAC PRIORITY PROJECTS

20. Support for Earth Month 2025, including

21.
22.

23.
24.

20.1.
20.2.
20.3.
20.4.
20.5.

Compiling information about community events

Coordinating Sustainability Ambassador presence at existing community events
Coordinating Sustainability Ambassadors-run events

Organizing an EAC-run event if desired

Developing an Earth Month calendar of events

Exploration of expanding the plastic ban ordinance

Prioritization of environmental issues to guide the BOC in 2026, potentially during a priority

workshop

Review LMT Sustainability Plan

Develop sustainability project list
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2024 ANNUAL REPORT
OF LOWER MERION TOWNSHIP’S
ENVIRONMENTAL ADVISORY COUNCIL

Section 13.8 of Chapter 13 of the Township Code, which established the Environmental
Advisory Council, provides that “the Council shall make an annual report to the Board of
Commissioners and the Planning Commission. Copies of said reports shall be maintained in the
offices of the Township.” The report that follows is submitted in fulfillment of that duty. It is also
meant to serve the purpose of documenting the operations, initiatives, activities, and
accomplishments of the Council for the benefit and edification of the public and of the ever-
changing membership of the Council itself.

. EAC MEMBERS

At the Council’s first meeting of 2022 on February 1%, the Council welcomed newly
appointed members Adam Cutler, Daniel Hazell, and Steven Kimbrough. With their addition, the
Council reached its authorized complement of nine members, as follows:

Chair: Daniel Sutton; Vice-Chair: Adam Cutler.
Members: Mitchell Burack; David Richman; Nancy Winkler; Steven Kimbrough; Rachel Spigler;
Thomas Crookham; Ann Nozica

LMT Staff Liaison: Paloma Vila
l. EAC ADMINISTRATION

A At each meeting of the EAC, the Sustainability Manager provided a monthly
update. This process keeps members of the EAC informed on The Townships
sustainability priorities and activities; thus, providing an opportunity to support
the activities

B. EAC members attended a variety of conferences, symposiums, and meetings
organized by WeConservePA, Delaware County, Sierra Club national and local
chapter, Southern Pennsylvania Single-Use Plastic Bag Ban Coalition, Penn
Environment, Montgomery County Transition Team Subcommittee on
Sustainability, EPA Mid-Atlantic, Zero Waste Coalition, American Green Zone
Alliance (AGZA), Association of Lower Merion Condominiums.

C. Members of the EAC were assigned to each of the Sustainability Ambassador
Working Groups. The role of EAC members was to be a liaison and to ensure that
the groups were supporting BOC priorities and the Sustainability Plan. This
support ended in July 2024 when the work groups were disbanded.
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Draft — 2024 Annual Report

D.

After a presentation to EAC of solar installation cash flow analysis, Ms. Winkler
noted that having the total cost incurring at the beginning of project produced
skewed results since LMT would fund the project via bonds and the cost would
occur over several years. Adjusting the financial analysis would make the project
more financially viable.

EAC managed the ‘Go For The Green’ project, changing format this year and
having a sustainability expert be a keynote speaker.

EAC sent a recommendation that the Township’s Sustainability Assistant should be
full-time.

In September, EAC decided that a member would watch the agenda of township
meetings and attend if desired, then report to EAC any sustainability opportunities
or actions. The person who performed this function changed monthly. In
December, we decided that each member should track one committee. This
simplifies administration of the function and keeps everyone involved.

EAC brainstormed actions that could be taken by the EAC to support the Township
sustainability priorities. These ideas were explored, then prioritized. The top four
are being discussed at each monthly meeting. This is a working document
intended to support EAC focus until the end of 2025.

In December the Sustainability Manager suggested that her monthly update be
documented and be made available on LMT website. Thus, our EAC members
would review the document before each EAC meeting, then bring comments and
questions at our meeting.

. INITIATIVES, ACTIVITIES, AND ACCOMPLISHMENTS

A.

a.
B.

a.
C.

a.

b.

Annual Reports
The EAC Annual Reports for 2022 and 2023 were written, reviewed and approved
by the EAC.
Community Engagement and Education
Conversations continued throughout the year on this complicated issue. The
primary decision was for us to find local organizations who would choose a topic
for us to present at an event that they would organize.
Energy Transition
Regulations or Prohibitions on Gasoline-Powered Leaf Blowers
i. The EAC tabled the topic following the EAC's submission.
ii. The EAC noted that Penn Env had written a draft ordinance and proposed
it for municipalities.
Pennsylvania SB550
i. EAC produced a letter in support of this bill and submitted the letter to
the BOC requesting that they send letter to Pennsylvania House
leadership and members.
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Girl Scout Troup 7171 presented a request that we support an ordinance for Anti-
Idling of vehicles near school grounds. Only the Lower Merion School Board
could implement an ordinance like this on their properties. EAC later determined
that the Pennsylvania Air Pollution Control Act prevented Class A Townships from
implementing this ordinance.
EAC recommended that BOC send letter of support for the Sierra Clubs letter that
recommended CCA for Boroughs.
EAC discussed our concerns about existing HVAC companies’ lack of awareness
on heat pumps. We have tabled this subject since Haverford Township is running
training for companies.
Mobility
EV Charging Ordinance and related Zoning Ordinance have been researched
extensively.
When Building and Planning suggested removal of Electric Vehicle Charging
Systems (EVCS) from an ordinances definition of ‘vehicular fueling device’, the
EAC reviewed and agreed.
Natural Resource Management
Members supported:

i. The Bio-Blitz to catalog biodiversity within township.

ii. Tabled with Friends of Cynwyd Trail, and

iii. Assisted with PHS tree planting event

Chapter A177 Planting Materials was reviewed, and a memorandum with
updates was approved and sent to the Sustainability Committee for
consideration.
EAC reviewed the property available for Riverbend to purchase and decided to
support the purchase; especially since Riverbend would be nature custodians for
the property protecting the stream and educating children. The EAC sent a letter
of support to the Sustainability Committee, requesting that BOC fund a grant to
support the purchase. This purchase would increase Riverbend’s property from
20 to 34 acres and provide water access.
In December, EAC discussed a variety of projects for 2025. These projects would
improve our tree canopy, by giving away trees, by organizing projects to remove
vines, or sending educational material to households.
Waste Management
Single Use Plastic Bag Ban

i. This ordinance became effective on January 24, 2024. Ongoing support of

the Give-A-Bag/Take-A-Bag program was supported during the year by
tabling at farm markets.

Commingled Recycling: After discovery that Mascaro had improved their sorting
facility, a tour for EAC and Sustainability Ambassadors was organized, thus raising
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our faith that true recycling can be accomplished and that our residents could
recycle more items. The EAC with the Sustainability Manager worked with the
Refuse Director to create an educational flyer that was distributed to residents.
i. Upon approval of support for this formal notice of expansion of
comingled items, EAC applied for $2000 grant to support transition.
G. St. Charles Seminary Development Project
a. EAC members have attended community events on this project and have
informally interacted with the Mainline Health Staff concerning sustainability
options.
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Memo

To: Fire Department, Township of Lower Merion

From: | Environmental Advisory Council, Township of Lower Merion

Date: | 5-20-25

Re: Recommendation re: Fires Safety and the Increased Implementation of Electric
Vehicle Charging Stations (EVCS)

Purpose:

To accelerate the safe installation and operation of Electric Vehicle Charging Stations (EVCS) in all
location types (surface lots, parking structures, etc) while maintaining fire safety. To ensure that all costs
for fire safety upgrades are spread evenly across all vehicle types without burdening an EVCS installation
project with all costs as the “triggering event.”

Summary of Recommendations:

e Foroutdoor surface parking lots:

0 Proceed with EVCS installation at an increased pace with no additional codes, presuming
all current codes are followed.

0 Allow EVCS under canopies like gasoline fueling stations with similar codes and fire
suppression requirements.

e For parking Structures:
0 Tothe extent that EVCS-specific requirements (if any) might exist, firstimplement lower-
cost measures deemed appropriate such as:
= [nformational and Directional Signage
= Clearly accessible and well-signed EV station utility shutoff
=  Fire blankets
= Additional space between vehicles at the charging station
= Potentially fire hose/hydrant installation if one is not already present

0 Asthe upgrade of the parking structure's fire suppression is a general need not specifically
tied to installing an EVCS, the cost should not be triggered by or borne solely by the EVCS
installation project.

0 Tothe extent that fire suppression systems are required in all parking structures regardless
of the presence of EVCS, establish a scheme to defray the cost of upgrades. Below is one
proposed methodology for defraying costs. The EAC welcomes additional methods.

= | MT could provide the parking structure operators a low-cost loan to fund the
upgrades. The loan could be guaranteed by a lien on property similar to the system
employed by the C-PACE program. A small tariff on each guest’s parking fee could
fund the loan's payback over time.


chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.abcb.gov.au/sites/default/files/resources/2023/ABCB%20EV%20Guidance%20Document%20June%202023.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.abcb.gov.au/sites/default/files/resources/2023/ABCB%20EV%20Guidance%20Document%20June%202023.pdf
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Background and Rationale:

The adoption of electric vehicles is critical to our societal decarbonization goals and to the “Vehicle
Decarbonization” goal of the “Energy Transition” element of the Lower Merion Sustainability plan. To
encourage EV adoption, we must accelerate the implementation of electric vehicle charging stations
(EVCS) while ensuring safety.

The question is not, “Is it possible that an EV can catch fire after a crash, abuse, or in the unlikely event
the battery management system fails?” The question is, “What additional or different fire risk(s) do
Electric Vehicles (EVs) pose that Internal Combustion Engine (ICE) vehicles do not, and what additional
or different fire prevention/mitigation measures may therefore be needed?”

While the instances of fire from EVs are lower than those from ICE vehicles given the sophisticated
onboard battery management systems in place, there is undoubtedly a risk of fire from EVs, and the
nature of EV fire can be problematic—fires in EVs burn longer than those in ICE and are more difficult to
extinguish.

Indeed, while the thermal runaway of a Lithium-lon battery is rare, it is an alarming event with the
potential to create significant damage. EV fires are different from ICE vehicles, and fire companies should
be trained on the proper response.

Since “In the case of outdoor charging stands, the consequences of a possible fire seem to be limited”’
the expansion of outdoor EVCS in Lower Merion should proceed immediately at an accelerated rate with
no additional requirements other than current codes.

In addition to the different types of fire posed by EV’s, the risk of more extreme fires is increasing in Hybrid
and ICE vehicles due to the inclusion of more batteries, more electronics, and more plastic. The
additional fire risk across all vehicle types exists primarily in parking structures. What is clear is that as
technology and use progress, codes for parking structures should evolve such that eventually all existing
and new structures are updated with modern fire suppression systems. This cost should be defrayed
across a larger base and not simply applied to installing an EVCS. (e.g. deferred loan with atax added to
parking structure fees.)

Indeed, the two most well-publicized parking structure fires cited in current literature, Liverpool 2017 and
Stavenger airport 2020, were started by and propagated by ICE vehicles!? Therefore, since “the thermal
hazard of EV fire is comparable to that of conventional vehicle fire accidents”® and “The extent of the risk

' Analysis of Fire Hazards Associated with the Operation of Electric Vehicles in Enclosed Structures
(Energies 2022) pg 12

2 https://www.linkedin.com/pulse/ev-multi-storey-car-park-fires-glynn-gore-w3bne/

3 A Review of Battery Fires in Electric Vehicles in Fire Technology Page 25
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of charging station fires is currently debatable”*, we must thoughtfully implement new requirements
without slowing the proliferation of EVCS.

Nonetheless, a more detailed review of fire codes for parking structures should be conducted since,
insofar as increased fire risk exists, it exists for all parking structures equally, independent of EVCS and
should be treated accordingly. There is sufficient evidence that parking structures should have fire
suppression (regardless of the addition of EVCS), and the EAC supports the phased implementation of
advanced detection systems and increased fire suppression in parking structures of all types, regardless
of whether a single additional EV is to be produced or a new EVCS is added.

In other words, we should decouple the need for increased fire safety measures due to modern
composition of passenger vehicles (and the need to fund said fire safety measures) from the need to
increase the prevalence of EVCS.

We should encourage the implementation of EVCS as outlined in the LMT SALDO and accelerate the
retrofitting of existing properties to conform to these requirements in the SALDO while also implementing
a phased upgrade of the fire suppression systems in all parking structures in LMT. Given the potential
high cost of upgrading fire suppression systems, the Township should provide a low-cost financing
scheme to facilitate the upgrades.

4 Fire Safety in Parking Garages with Electric Vehicles (Siemens/Danfoss) page 9
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Notes below this line are NOT intended for inclusion in the memo, but are provided for reference.

Do NOT include the notes below this line in the attachments for the EAC meeting nor in the public record.

Suggested Additional Research:

e National Fire Protection Association Articles and training, including:
0 NFPA 855, Standard for the Installation of Stationary Energy Storage Systems, 2023
e Research parking structure fire suppression upgrades
0 Provide cost modeling to upgrade existing facilities
0 Provide a financial mechanism for upgrading. E.g. a tax on parking fees used to create a
fund to offset the cost to install additional systems.
e FM Global Property Loss Prevention Data Sheet 5-33, Electrical Energy Storage Systems,
Interim Revision, August 2023.
e UL solutions article tracking lithium-ion battery fires needs context:
0 % of batteries with incidents and what caused them
0 % offires in ICE vehicles with the corresponding statistics

e Recommend review of this website: https://www.evfiresafe.com/research-ev-fire-charging

e Moreresearch on fast chargers. Most fires occur from abuse. Level ll has lower risk for abuse
—need to research and validate this assumption.

Notes on the white papers:

Charging Station Fire Suppression by StatX:

e Not superinformative. Most of the links are not peer-reviewed studies.
e Primarily an advertisement for StatX
e Whatis cost of this system?

FM Global Property Loss Prevention Data Sheets—DC battery systems

e This paperis NOT about EV’s.

e Itdoes contain information about battery systems and how they operate and why they fail.

e The sections on battery types other than Lithium-ion are not applicable.

e Datasheet 5-33is referenced several times and we need to access this data sheet to be able to

interpret this document. As it stands, this document provides no guidance on how to write a fire
safety ordinance for an EV charging station.

FM Global Property Loss Prevention Data Sheets—Garages


https://www.evfiresafe.com/research-ev-fire-charging
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e This paper covers garages in general and only has one reference to EV’s.

e Page 2: Vehicles represent a significant fuel load, and modern vehicles have a relatively large
plastic content in their construction. Plastic fuel tanks and the presence of ignitable liquids, such
as fuel and oil, can also add to an already dense fuel load.

A Review of Battery Fires in Electric Vehicles in Fire Technology

e (Certainly paints a clear picture of the dangers of thermal runaway!

e Since EV BMS have advanced monitoring capabilities, “Therefore, it is inappropriate to assess the
battery fire risk in EVs, based on the impression of battery fire risk in portable electronic devices.”
(pg. 8)

e Highestriskis from an accident or during charging.

e “However, for many EVs, most types of electrical abuse are not possible if their BMS is designed
properly and functions correctly [71].” (Pg.9)

e “Forthe LIB, thermal runaway usually means a dramatically increasing battery temperature
(greater than 10°C/min [76]) or the activation of safety vent, which indicates that exothermic
thermochemical and electrochemical reactions have been triggered. The battery thermal runaway
is usually accompanied by the ejection of a large amount of dark smoke, hot sparks, and powerful
jet-flames [72].” (Pg.9)

e Firesin EV’s burn hotter and longer than ICE and are more difficult to extinguish. EV battery pack
heat release potential does not vary significantly with State of Charge (SOC)

e “In other words, the thermal hazard of EV fire is comparable to that of conventional vehicle fire
accidents. Both electric and gasoline-powered vehicles have the same risk of fire after a severe
crash [151]. In fact, the PHRR of EV is even lower than an ICE vehicle, which supports one opinion
that pure BEV is safer than conventional vehicles or hybrid vehicles [117]. However, more full-
scale tests with different types of BEV and PHEV are required to fully evaluate the EV fire hazards.”
(Pg. 25)

e “fire-protection systems with a better design should also be required for buildings and parking
spaces that contain a greater number of EVs and charging stations.” (pg. 31)

0 Buttheydidn’t study fires in garages, they studied EV’s and then added this conclusion
almost as an afterthought.

White Paper: Fire Safety in Parking Garages with Electric Vehicles (Siemens/Danfoss)

e From page 5:
Protection targets
The most important protection targets are as follows:
1. Minimize risk to garage occupants and fire service from heat and smoke.
2. Minimize the risk of compromising the structural integrity of the building, and
3. Minimize the time required to resume normal operation of the building following a fire.
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e Frompage9:
Charging stations
The extent of the risk of charging station fires is currently debatable. However, charging stations in
any case have a lower
fire load than motor vehicles and, so far, there are few recorded incidents. This situation may
change as the number of
charging stations increases, and as they start to age in service.
Fires in charging stations could result from electrical malfunctions and short circuits, damaged
cables, faulty charging
equipment or electrical surges, overheating of the charging equipment (e.g., due to charging the
battery too quickly),

improper use of the charging equipment, or lightning strikes.

e Page 15: piercing nozzle seems like a good idea

Lithium-ion Battery Incident Reporting (UL Solutions)

e Thisreportlacks context. It shows that the incidents of lithium-ion fires is not zero, but we have no
idea if 7,741 incidents globally over a period of 28 years is a significant risk or not.

Analysis of Fire Hazards Associated with the Operation of Electric Vehicles in Enclosed Structures
(Energies 2022)

e Pg12: “Inthe case of outdoor charging stands, the consequences of a possible fire seem to be
limited”
e Conclusion is that we need more research:
0 Itseems important to intensify research on the development of standards and regulations for
the modelling of HRR of EV fires, as developed and presented in the ICEV guidelines for the
unification of the consideration of human and structural safety risks in enclosed structures.

Suveren Fire protection guidelines for car parks

e Pg 3: To adequately address the fire behaviour of modern passenger cars, a design fire curve was
developed in the research project SUVEREN. This is based on the evaluation of experimental fire
tests, for example [3], [4] and [5], with the aim to quantify a typical conservative fire of modern
vehicles regardless the propulsion technology (combustion engine, hybrid and electric). The design
fire curve (Figure 2) takes account of different energy sources. The impact of energy sources (the
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engine respectively the battery) is less compared to other combustible material, which is almost
same in all vehicles.

e Skimmed pages 5-9 as they did not relate specifically to electric vehicles.

e Pg10: Separate assessment of the installation of points for fast charging (> 22 kW) or high-power
charging (> 150 kW) and, if necessary, installing a local separate fire protection. This applies to
locations where manual firefighting is only possible to a limited extent or not at all (e.g. enclosed
garages).

e Pg10: Provision of an FFS. For optimal protection of medium and large charging areas, a deluge
operated0020activation of FFS with multiple nozzles and triggered by external fire alarm is
recommended. For small charging areas, e.g. residential building car park, protection with automatic
nozzles (glass bulb activated) is usually sufficient.

FM Global_Development of Protection Recommendations for Li-lon Battery Bulk
Storage_Sprinklered Fire Test

e Thisreportis not helpful because it covers the bulk storage of lithium-ion batteries in a
warehouse.

e The subject matter of this report does not cover EV’s or batteries attached to a sophisticated
battery management system.

e |only skimmed through this report and then jumped to the recommendations section.

FM Global_Development of Protection Recommendations for Lithium-lon based Energy storage
systems

e Thisreportis tangentially relevant as it does cover similar types of high-capacity batteries such
as would be found in an EV, though in a much higher concentration than would be found in a
parking garage.

e Sincethisis a 116page report on a tangential subject, | skipped to the
Conclusion/Recommendation.

e While not exactly the same situation, this table is somewhat helpful in providing fire
suppression guidance:
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Table 7-1: Minimum separation distance recommendations between ESS and non-combustible
and combustible objects, provided sprinkler protection is present per Section 6.2.2.

Table

ESS Capacity Rating Non-combustibles Combustibles
LEP 31 kWh - -
83 kWh 0.9 m (3 ft) 1.5m (5 ft)
47 kwh - -
LNO/LMO
/ 125 kWh 1.8 m (6 ft) 2.7 m (9 ft)

* See Section 7.2.1 for guidance on calculating the total equivalent ESS capacity (kWh)

- Sprinklered tests were not conducted with the 31 kwh LFP or 47 kwh LNO/LMO

systems.

7-2:  Minimum separation distance recommendations between ESS and non-combustible

and combustible objects, when no fire protection is present.

ESS Capacity Rating Non-combustibles Combustibles
LEP 31 kWh <0.9m (<3 ft) 1.2 m (4 ft)
83 kwh 1.2 m (4 ft) 1.8 m (6 ft)
47 kwh 1.2 m (4 ft) 1.8 m (6 ft)
LNO/LMO
/ 125 kWh 2.4 m (8 ft) 4.0m (13 ft)
* See Section 7.2.1 for guidance on calculating the total equivalent ESS capacity (kWh)

EV Firesafe

chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.evfiresafe.com/_files/ugd/8b9ad1_c8

976fe44b5242b794d31705f6d6b806. pdf

RISE SAFETY & TRANSPORT RISE FIRE RESEARCH

e Page 3:
Observations during the fire indicate that electric vehicles did not contribute to the fire development
beyond what is expected from conventional vehicles. Further technical studies of the batteries from
the burned electric and hybrid vehicles are necessary to evaluate whether batteries from electric

vehicles were involved in the fire.
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Ranking
Context
ID Policy Name
@ More than 100 climate and 5 complete streets policies

7 safe streets programs
2 personal transportation
6 implementing nature based solutions

sustainability policies
under active consideration

by local governments 4 energy efficiency programs for buildings
world-wide, U.S. 17 resilience hubs
. 13 electrification of municipal vehicles
@ Ranking: a key and natural 9/green roofs
tool for deliberation. 20 congestion charges

. . 21 plastic bag ban
° Startmg pOIﬂt for 22 gasoline-powered leafblower ban

deliberation. Serves to 3 food rescue programs
focus discussion. 14 residential electric cooking

@ Valuable even with as few

. Fi 1:E I ki faf
as 5-6 alternatives. igure xample ranking of a few

(13) policies.
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Ranking

How is ranking typically done?

Different ways
@ Subjectively: a decider orders the alternatives.

@ Subjectively: a group of stakeholders discuss and
collectively order the alternatives.

Comments
+ Often natural, useful, and entirely appropriate.

- Deliberation impeded by absence of a quantitative score.

- Challenged in the presence of multiple competing
considerations.
e Alias objectives, evaluation criteria.
e Examples include cost, GHG emissions, fit with expertise,
etc.
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Ranking

How is ranking typically done?

@ Objectively: on the basis of a measurable quantity, such as
cost, GHG emissions reduction, etc.

- Relevant considerations are unlimited.

@ Objectively: Cost-benefit analysis: settle on a list of factors
to consider, give them monetary values, positive or
negative, net out a sum for each alternative, and rank on
that.

- CBA often expensive when not naive, often contested.

% Challenge: find a practicable, =)
well-grounded method for comparing
policies on multiple considerations,
to afford ranking, rating, and
deliberating about them. Find one
that overcomes limitations of CBA
but can complement it.
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Multiple Criteria Decision Making (MCDM)

@ The challenge can be satisfactorily met with known,
well-established, widely-used modeling techniques.

@ These are known broadly as MCDM methods.
MCDM: choosing among alternatives, where each is
assessed on multiple dimensions (alias objectives,
considerations, attributes, etc.)

@ Implementation in spreadsheet programs (Excel, Google
Sheets, etc.) is easy and quite sufficient for a broad range
of use cases.

Goal now: present an illustrative example. Prefatory to a
tutorial. This presentation is a pre-tutorial.
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Case example

@ Policies: 13 climate and sustainability policies,
commonly-discussed and implemented at the municipality
level. See Figure 1, slide 3.

e Alternatives. The policies are the alternatives under
consideration.

@ Considerations: performance on climate mitigation, climate
adaptation, plus nine (9) quality-of-life indicators.

e Evaluation criteria. The several (11) considerations serve
as evaluation criteria for the policy alternatives examined.

@ Scores: for each alternative-by-criterion combination (143
in all).
This leads to the ACS (alternatives, evaluation criteria, scores)
table. Fundamental to MCDM modeling and analysis.
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ACS table for the case example

B c D E F G H | J K L M N

ID  Policy Name Mitigation Adaptation Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9

2 personaltransportation 8 6 75 85 8.5 75 85 85 85 8 8
3 food rescue programs 55 75 65 55 ] 25 8 7 6 7 4
4 energyefficiency programs ! 9 7 85 85 9 8 8 7 8 75 45
5  complete streets policies 7 8 8 7 9.5 9 975 9 9 85 9
6  implementing nature based ] 8 ] 7 ] ] 8 6 8 7 9
7 salestreets programs 7 8 9 7 9 8 9 8 9 8 8
9  greenroofs 5 ] 75 5 L] 85 8 4.5 8 7| 75
13 electrification of municipaly 10 T ] 6 10 8 6 6 [} 7 6
14  residential electric cooking 6 4 8 7 8 7 6 4 6 7 3
17  resilience hubs 6 9 8 6 9 5 9 7 8 77
20 congestion charges 8 6 8 7 6 7 6 6 7 8 9
21  plasticbag ban 4 5 8 5 9 9 8 5 7 7 7
22  gasoline-powered leafblow: 4.5 [ 7 7 8 7 7 [ ] 6 ]
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Questions

@ What are the 9 quality-of-life indicators?

Our nine factors are: Q-1: Health, safety, and hygiene.
Q-2: Time, attention and convenience. Q-3: Moral
considerations (including fairness). Q-4: Aesthetics. Q-5:
Community strengthening. Q-6: Access to service points.
Q-7: Affordance of capabilities. Q-8: Economy. Q-9:
Improving and creating destinations.

e Developed through a group process in the Climate

Decisions Lab at Penn.

@ Where did the scores come from?
We gave ChatGPt descriptions of the policies and the
criteria (143 times) and asked it for a score on a 1-10
scale.
e Coheres with human scoring, using an informed
assessment method. Of course, better scores are always

welcome.
9/17
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Questions (con't.)

@ Why these 11 evaluation criteria? Why not others?
e Others are certainly welcome. They can and should be
pursued.
o lllustrated here: Quite OK to have multiple ACS tables and
models, focusing on different aspects of the alternatives.
o lllustrated here: A focus on quality-of-life aspects of
policies. Inherently important.
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Apply MCDM tools and rank alternatives

C+ C+ALL C+Qs C+MA

ID Policy Name

5 complete streets policies 0.782 0.820 0.637
7  safestreets programs 0.739 0.764 0.637
2 personal transportation 0.670 0.703 0.531
6 implementing nature based solutions 0.669 0.647 0.816
4  energy efficiency programs for buildings 0.639 0.627 0.703
17 resilience hubs 0.566 0.553 0.613
13 electrification of municipal vehicles 0.525 0.487 0.745
9 greenroofs 0.505 0.493 0.549
20 congestion charges 0.482 0.473 0.531
21 plastic bag ban 0.439 0.489 0.135
22 gasoline-powered leafblower ban 0.360 0.377 0.272
3 food rescue programs 0.359 0.333 0.479
14 residential electric cooking 0.330 0.349 0.217

11/17



Example
00000@

Comments

@ Used a popular method called TOPSIS, which can be
explained and made clear in a tutorial.

@ Implemented the calculations in a spreadsheet problem.
Straightforward.

@ Table shows TOPSIS scores on all 11 criteria (column
C+All), on only the nine quality-of-life criteria (column
C+Qs), and on just mitigation and adaptation (column
C+MA).

@ Note the robustness.

@ The spreadsheet implementation serves as a decision
support tool. What-if analysis, and so on. Data easily
examined and modified as appropriate.
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Philosophy

@ All of this fits as well with a

@ Above all, decision models “starter model” philosophy.
are for informing Start simply and cheaply,
stakeholders and then improve incrementally
supporting their as appropriate and needed.

deliberations.

@ Models inform by revealing
consequences of
assumptions.

@ Computerization supports
deliberation by facilitating
the exploration of new
scenarios and assumptions.
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Finally. ..

| enthusiastically advocate development and maintenance of
decision models as in the case example. Why?

@ | am concerned about unwise rejection of policy
alternatives due to naive or myopic or superficial
cost-benefit analysis.

@ Many of the many evaluation criteria have to do with
co-benefits of policy alternatives.

@ You spend money to gain benefits. With climate and
sustainability policies, these benefits are not always fully
apparent.

@ Building and maintaining MCDM models in this way aids
discovery of valuable co-benefits and reflecting them in
decisions.
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Thank-you!
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For more information. . .

@ Steven O. Kimbrough, On Ranking
Sustainability Policy Alternatives: Why
and How to Do Evidence-Based
Ranking, an Introduction (2025). Tiny
URL;
https://tinyurl.com/3zwhs5mb

@ Bina, Rachel and Luong, Kha and
Mehta, Shrey and Pang, Daphne and
Xie, Kristen and Chou, Christine and
Kimbrough, Steven O., On Large
Language Models as Data Sources for
Policy Deliberation on Climate Change
and Sustainability (February 02, 2025).,
No, Available at SSRN: https:
//ssrn.com/abstract=5123359
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Modeling philosophy

[e]e]e]e] ]

More information (con't.)

@ Spreadsheet implementation:
MCDM-Pre-Tutorial-CurrentDataBase.xlsx
Tiny URL: https://tinyurl.com/ys9btdvs
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