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MUSC Sustainability and Resilience

Dec 2023 nor’easter – Record rainfall 3.6” just 2 days ago



“We cannot solve our problems with the same 
thinking we used when we created them.”

– Albert Einstein, Physicist



MUSC Sustainability and Resilience

Sustainability should be baked into 
everything we do, every day.

• Strategic Energy Management
• Energy Team
• Energy Policy
• Energy Plan
• Performance and Tracking
• Engagement

• Resilience



Strategic Energy Management

• Energy Team 
• E & F 
• Communications
• Finance
• Students
• Training 

• Energy policy
• Energy management assessments

• Team calls 
• Milestone calls



Strategic Energy Management

• Energy Policy
• SEM provides tools and guidance to help
• Policy includes:

• Sustainable Building and Design
• Energy Efficiency and Conservation
• Renewable Energy Integration
• Research and Innovation
• Monitoring and Reporting
• Education and Outreach
• Goals
• Reference to SC State Energy Act

• Energy Plan – more to come
• Opportunity Hunt / Performance and Tracking – more to come



Strategic Energy Management

• Engagement



Resilience
• Resilience

• Reduce demand
• Diversify energy sources
• Utilize microgrids and distributed 

energy
• Store energy
• Maintain backup power systems
• Use redundant and hardened 

infrastructure
• Create emergency preparedness 

plans
• Engagement
• Monitor and evaluate / Energy 

Management Software Demo



Resilience – Reduce Demand/Green Building

LEED Gold 2011
• 21.5% energy cost savings
• Occupancy sensors, lighting 

controls, and task lighting
• R20 wall & roof insulation 
• Exterior lighting (savings of 

36.1%)
• Highly efficient HVAC system with 

heat recovery

LEED Silver 2020
• 18% energy cost savings
• 15’ above MSL
• Partial green roof
• Low-E glass and double pane 

windows
• Irrigation from condensate return
• 75% of C & D waste recycled
• 35% water use reduction



Resilience – Reduce Demand/Green Building

Two Green Globes 2022
• Scored 61.2% on energy
• BAS and lighting controls, task lighting
• 38% of C & D waste recycled

Two Green Globes 2023
• 10% energy cost savings
• Use of central energy plant, automatic 

light controls
• 55,000-gal H2O collected from a 7yr 

design storm
• Bird collision mitigation in place
• 30% water consumption savings
• 90% on emissions



Resilience – Reduce Demand/Green Building

Two Green Globes 2023
• Use of central energy plant, occupancy 

sensors, lighting controls, auto shutoff 
and task lighting

• Central BAS
• Significant portions of interior elements 

were reused and recycling available
• 100% on emissions

“An endless number of green buildings 
doesn’t make a sustainable city.”

— Jan Gehl

• Purchase high efficiency equipment
• Use energy efficiently

• Optimize settings
• Maintain equipment (PM’s)
• Recommissioning

https://quotefancy.com/jan-gehl-quotes


Resilience – Reduce Demand Performance Contract
2009 Performance Contract

Overall Energy and Water Savings of 
$2.5 M/Yr

• Changed out ~ 49,000 lights 
• 1815 new low flush toilets
• 211 Urinals
• 2571 Flow Restrictors

2020 Performance Contract
Overall Energy and Water Savings of 

$2.9 M/Yr

• Lighting upgrades to LED
• AHU condensate recovery
• Chiller plant optimization
• Optimize building automation system



Resilience – Reduce Demand Transportation
• LIME Electric Bikes
• Telemedicine
• Telework policy
• CARTA Bus Service

• EXPRESS bus
• LCRT coming by 2029

• Dedicated lane with stop light 
priority from Summerville to 
Charleston

• Electric buses every 10-minutes 
peak service

• Carpooling
• Occasional Parker- $5 day pass
• WHAT’S NEXT– EV Chargers



Resilience – System Protection 

• Grounds
• Battery powered equipment/charge up 

and extra batteries
• Fuel all vehicles and equipment and elevate
• 50 gallons diesel 
• 60 gallons gas
• Propane tanks
• Oil
• Manage tree trimming for electric lines



Resilience - Back-up Power

• Generators 
• All sized larger than need
• Test monthly 30 mins load & 

tri-annually (every 36 mos) 4hr load

• Fuel tanks
• Clean & check seals annually (contract)
• Clean & check seals after every hurricane (contract)
• Clean & check seals after nuisance flooding (in-house) 
• Veeder Root tank detection systems (FRC)

• Type of equipment on e-power
• Critical care equipment
• Lighting for egress & patient rooms
• Data center 100%
• Acute care & ICU’s
• Operating and procedure rooms
• Pathology and research labs 
• Waste compactor



Resilience - Back-up Power 

• Boiler Shop Staff
• Check fuel oil level in all boiler tanks; fill, if necessary 
• Cover all floor drains and manholes in boiler room 
• Check emergency sump pumps in pit for flooding
• Put back up boilers in hot standby
• Secure roll-up door and sandbag
• Secure boilers in outlying buildings

• UPS backup for all critical systems 
• Data centers

• Back-up data to the cloud
• Building Automation System
• Individual computers
• Research related equipment not already on e-power
• At department discretion



Resilience - Back-up your Back-up 
• Emergency Supplies

• In ground fuel tanks 4-day supply 
 (96 hrs for seismic zone 3A)
• Two Fuel tankers 13,000-gal total, 3-day supply
• Fuel companies on standby
• Within 20 miles of fuel farm
• 2 back-up generators
• Fuel up all vehicles and equipment and elevate or evacuate
• Extra cords
• Flashlights
• Batteries
• Keys (takes place of electronic locks on doors and equipment) 



Emergency Preparedness
Mitigate – Infrastructure Expansion Outside of High Hazard Areas

Florence, Chester, Marion, Lancaster, 
Orangeburg, Columbia



Emergency Preparedness
Engagement– Public Information Programs, Warning Systems



Reduce, Reuse, Recycle, Compost

• Reduce toxicity
• Recycle oil, LED lights, 

electronics, batteries, paint, 
spray cans, plastic containers
and scrap metal

• Capture & recycle CFC’s
• Compost grounds waste



Energy Management Software



Thank You
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