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Today’s Presenters
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Craig Schiller
Executive Director

Collaborative for High Performance 
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Today’s Agenda
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• Introductions and Level Setting
• Session Recap
• Framing Resilience within Schools: Craig Schiller and Alex 

Buchanan
• Leveraging Technical Resilience Navigator (TRN) for 

School Resilience Assessments: Julia Rotondo
• Developing your plan breakout groups



Let us know who is here!

Introduce yourselves in the chat with your name, title, 
and school district

5



6

Quick Session Recap

efficienthealthyschools.lbl.gov



© New Buildings Institute 2023

Key Approaches and Outcomes in Achieving Efficient 
and Healthy Schools



© New Buildings Institute 2023

Stakeholder Engagement and Visioning
Making the case for efficiency and health

https://www.nrel.gov/d
ocs/fy20osti/77414.pdf



© New Buildings Institute 2023

Assessing Building Stock for Emissions, Climate, 
and Resiliency
Building Assessment Tools for School Energy Retrofits 

Energy Retrofits



© New Buildings Institute 2023

Goal Setting
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Framing Resilience within Schools
Craig Schiller and Alex Buchanan

efficienthealthyschools.lbl.gov



©CHPS 2021 #betterbuildingsbetterstudents

Framing Resilience within Schools

Craig Schiller
Executive Director
April 4th, 2023



CHPS: A K12 Specific Standard

• Over 750 CHPS projects nationwide

• 70+ school districts have used CHPS

• 4 of top 20 largest schools require CHPS

• Regularly Updated by a National Technical 

Committee

• 250 Points Possible in 7 categories: 
• Integration & Innovation, Indoor Environmental 

Quality, Energy, Water, Site, Materials & Waste 

Management, Operations and Maintenance



Understanding the Language of Climate, Resilience, and 
Schools

Adaptation

Sustainability

Climate Change

Climate Action

Climate Mitigation
Net Zero Energy

VulnerabilityResilience

Hazard Mitigation

Health

???



Key Definitions:



Key School Resilience Concepts:

• Human Centric: 

– How does your school minimize disruption to student’s learning and 
any negative impacts to mental health during natural or human 
caused disasters

• Building Centric: 

– How does your school stay operational during natural or human 
caused disasters?

• Community Centric:

– How does your school support it’s community during a natural or 
human caused disaster and throughout the recover process? 

COVID, 
Shootings, Staff 

Shortages
Etc.

Tornadoes, 
Hurricanes, 

Wildfires
Etc.

‘Resilience Hub’



Key School Resilience Concepts:

• Human Centric: 

– How does your school minimize disruption to student’s learning and 
any negative impacts to mental health during natural or human 
caused disasters

• Building Centric: 

– How does your school stay operational during natural or human 
caused disasters?

• Community Centric:

– How does your school support it’s community during a natural or 
human caused disaster and throughout the recover process? 

COVID, 
Shootings, Staff 

Shortages
Etc.

Tornadoes, 
Hurricanes, 

Wildfires
Etc.

‘Resilience Hub’



18

Drawing from the inherent strength of 
communities to bounce back stronger 

after an extreme weather event, as 
well as adapting to our changing 

climate.

Climate resilience is…









Richardsville Elementary School, Kentucky

 ICF Construction
 Can withstand 100+ mph winds
 Gymnasium is a shelter that withstands 250 mph winds

Photo courtesy of CMTA Inc.

Photo courtesy of CMTA Inc.

Photo courtesy of Sheman Carter Barnhart Architects



©CHPS 2021 #betterbuildingsbetterstudents

Specific Criteria for Resilient Schools

Alex Buchanan
Technical Lead
April 4th, 2023



Design for Adaptation & Resilience
Intent:

• Plan now for future changing 
conditions and disruptive events

• Mitigate the vulnerability of 
school facilities to climate change

• Allow schools to serve as 
sustainable centers of community 
resilience 



Design for Adaptation & Resilience
Considerations:

• Lifespan of the building (60-100 
years)

• Climate change vulnerability

• Changing climatic conditions and 
weather-related hazards



Design for Adaptation & Resilience
How do we avoid:

• Excessive energy costs?

• Repair costs?

• Carbon emissions?

• Liability risks?

• Health impacts?

• Student and staff performance impacts?



Design for Adaptation & Resilience
Integration Credit: II C7.1

• Climate Vulnerability Assessment

• Design for Climate Adaptation

• Energy Resilience

• Passive Habitability/Survivability



Design for Adaptation & Resilience
Climate Vulnerability Assessment

• Conduct an assessment of the location’s vulnerability to significant 
weather events

• Extreme heat, Wildfires, Power outages, Water shortage, Air pollution, Wind, Sea 
level rise, Winter storms, Tornadoes, Flooding, etc.

• Identify top hazards

• Consider:
• What actions can be taken to minimize the hazards?
• What design strategies can be used to mitigate the hazards?
• What opportunities exist to adapt the school building, site, district design 

standards, and/or operational policies?
• Are any outreach or partnering opportunities available? 



Design for Adaptation & Resilience
Design for Climate Adaptation

• Design for ZNE (Zero Net Energy)
• Identify adaptation measures in response to top hazards

• Evaluate potential benefits of measures:
• Energy, water, and cost savings

• Disruption of services 

• Improved staff and student performance

• Health and safety

• Reduced liability

• Incorporate feasible adaptation measures in the project 
design



Design for Adaptation & Resilience
Energy Resilience

• Design for ZNE (Zero Net Energy)

• Design the building to meet at least two of the following: 

• No less than 75% of the floor area is located within a daylit zone

• No less than 75% of the floor area is located in a space with 
operable fenestration

• Divide power systems into primary (critical) and secondary (non-
critical) subsystems 

• Provide on-site energy storage sized to serve loads on the 
primary subsystem for 4 days or more



Design for Adaptation & Resilience
Passive Habitability/Survivability

• Establish readiness for emergencies with the Red Cross or other 
local agency

• Use dynamic thermal modeling to maximize energy efficiency 
and passive strategies. Use 100% renewable energy systems and 
provide energy storage to support a 4-day power outage. 

• Provide energy storage/backup power to cover critical services: 
sanitation, potable water, refrigeration, communication, etc.

• Provide access to potable water by providing backup filtration 
or a backup water source

• Include all passive features in an O&M manual and ensure 
facility staff is trained on operation of the features
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Leveraging the Technical 
Resilience Navigator (TRN) for 
School Resilience Assessments
Julia Rotondo

efficienthealthyschools.lbl.gov



Leveraging the 
TRN for School 

Resilience 
Assessments

Julia Rotondo
Pacific Northwest National Laboratory

April 4, 2023

PNNL-SA-183239



What is Resilience?



TRN Overview

Visit: https://trn.pnnl.gov/



Risk-Informed Resilience Planning

The TRN follows best 
practices in risk 

assessment. 

By identifying drivers of 
risk, users can focus on 

creating solutions in 
areas likely to have the 

biggest impact.

What can go wrong? 
(A scenario)

How likely is it? 
(A probability or frequency)

How bad would it be? 
(A consequence severity)



Resilience solutions 
address key gaps and 

risk drivers identified from 
analysis. 

TRN users then model 
each solution to see its 
potential benefit on the 

site in terms of risk 
reduction, emissions 

impact, and other user-
defined decision criteria



TRN Toolkits

Available outside the 
log-in: 
https://trn.pnnl.gov/toolkit

• Find climate change 
resources

• Look up hazard 
frequencies

• Calculate runtimes



TRN Identify Potential Hazards Tool

• Using zip code or county information, 
this tool helps users understand the 
range of possible hazards and how 
frequently they may impact a site. 

• Uses historic data from FEMA's 
National Risk Index (NRI), modified to 
display the likely annual frequency of a 
hazard at a site. 

https://trn.pnnl.gov/toolkit/potential-hazards
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Climate Change Impact on Hazards

• With climate change, past is not 
predictor of future

• But how to interpret climate change 
projections and incorporate them 
into resilience planning and 
vulnerability assessment?

• At issue: climate change reports 
often framed as changes (e.g., 
increased coastal flooding)… but 
that doesn’t help you understand 
increase from what?

• Proposed: climate projections are 
typically presented as changes 
from a historical average, meaning 
you must first understand the 
historical baseline and then overlay 
climate change projection Delgado and Rabinowitz, 2021
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Considering Climate Change in Risk Assessment

Ice Storm Hazard
Historic Frequency: 

1 per year

Simplified Risk 
Assessment:

Use Historic Data

Ice Storm Hazard
Project Future 

Frequency: 3 times 
every year

Incorporating 
Climate:

Review Available 
Projections

Understand 
directionality of 

forecasts

Consider simple data shift (e.g., 
change from one TRN frequency/ 

severity category to next)



Use Sensitivity Analysis to Explore Potential 
Changes

Sensitivity cases can explore potential impact from changes to hazards 
impacting the site and how that impacts which hazards are driving risk… and 

should be addressed via resilience solutions

• Change annual 
frequency

• Change outage 
duration



1 2 3 4

LITE

Start Now

Site-Wide Information Detailed Information Risk Drivers Resilience Solutions

The TRN Lite is a streamlined version of the Technical Resilience Navigator. Following the same 
methodology, the TRN Lite provides users with a faster resilience assessment by reducing the number of 
inputs required for a complete TRN assessment. The TRN Lite ends with a short-list of potential solution 

categories based on key risk drivers identified in the risk assessment; for a comprehensive solution 
development effort that includes institutional considerations and allows users to review and prioritize 

solutions based on potential resilience benefits, complete a full TRN assessment as your next step.

COMING SOON



Find Out More – Visit TRN Today

• View TRN action text
• Check out FAQs
• Create & verify account
• Take TRN Accredited Training
• Explore Identify Potential Hazards Tool

Visit: https://trn.pnnl.gov/



Contact Information

Julia Rotondo
Project Manager
Pacific Northwest National Laboratory
Julia.Rotondo@pnnl.gov



Thank you
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Next Steps: Develop Your Plan!



What could my plan look like?

48efficienthealthyschools.lbl.gov

Key pieces of a plan:
• Audience
• Team
• Assessment data
• Timelines
• Goals



Templates in the toolbox

49efficienthealthyschools.lbl.gov



What could be in my plan?

50efficienthealthyschools.lbl.gov

Plans might include:
• Key messaging and stakeholder documentation
• List of relevant goals and plans 
• List of documents to be developed (resolutions, tech specs, etc.)
• Benchmarking and assessment data – emissions and energy
• Project and portfolio level goals
• Planning timelines and project list



Submitting for Planning Recognition

51efficienthealthyschools.lbl.gov

Plans will be tailored to school district needs and may evolve over the 
course of this series. 

Goal: an actionable plan that is not extra busywork for your district.

Plans can be: 
• Focused on a particular topic (energy, emissions, IAQ, etc.)
• Focused on a particular action (ex. building assessment)
• Be part of an existing plan or a larger plan focused on whole district 

sustainability
• In any format! PPT, word doc, one pager, infographic, etc.



Spring 2023 June 2023

Webinar Series
Interested schools and districts will 
participate in a webinar series between 
January and March 2023.

Preparation
Schools and districts will 
prepare their materials for 
the final submission.

Final Submission
Schools and districts will complete a final 
submission by May 1, 2023 to summarize key 
learnings and describe how tools or approaches 
can be applied in their school facilities.

Announcement
Schools and districts receiving 
recognition will be invited to 
attend an in-person 
celebration in June 2023.

Winter 2023 May 2023

52efficienthealthyschools.lbl.gov
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Office Hours



Stock Take 

❑ What has been 
done so far in the 
district?

❑ What goals are in 
place?

❑ What is in process?

❑ What is being 
planned? 



❑ Energy benchmarking data
❑ Facilities, characteristics, and 

equipment lists
❑ Facility master plans and 

assessments
❑ Capital project plans, including 

bond planning documents
❑ Operations and maintenance 

(O&M) requirements
❑ Fleet vehicle fuel use information
❑ Climate Action plan

Stock take: Documents your district may have
❑ District sustainability goals
❑ Formal district resolutions
❑ Technical specifications for 

district facilities
❑ Procurement requirements
❑ Owner’s Project Requirements 

(OPR) for new construction or 
major renovation projects

❑ Energy or carbon report to school 
board

❑ School district org chart



What recent energy efficiency / health improvements has 
your district completed? What goals do you already have?

Ex. Presented to board about emissions reduction goals of 20% reduction by Year 2030
Ex. Performed resiliency assessment in all schools; began retrofits in some schools

•

•

•

•



What recent energy efficiency / health improvements has 
your district completed? What goals do you already have?

•

•

•

•



What new (or existing) goals are you trying to achieve?

Ex. achieve an EUI of 25 kBtu/sf/year portfolio-wide by Year 2030
Ex. Improve ventilation in all schools; create IAQ management plan

Ideas to consider

⮚ Gather stocktake 
data

⮚ Benchmarking
⮚ Building Assessment
⮚ Ventilation 

assessment
⮚ Stakeholder 

engagement and 
visioning

⮚ Set goals and 
formally adopt

Ideas to consider
•

•

•

•



What new (or existing) goals are you trying to achieve?

•

•

•

•



What are your near-term and longer term steps to achieve 
your goals? (Create your plan)
Ex. (near-term) plan to use [tool/approach] to identify emissions reduction 
measures; (longer term) plan to apply results to inform facilities planning

Reminder! We learned a 
series of tools over the 
course of this series.

⮚ Energy Star Portfolio 
Manager 
(benchmarking)

⮚ USGBC ARC 
(emissions tracking)

⮚ Technical Resilience 
Navigator 

⮚ CHPS (resiliency 
standards)

•

•

•

•



What are your near-term and longer term steps to achieve 
your goals? (Create your plan)

•

•

•

•


