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Learning Objectives
Describe the current practices and lessons learned associated with 
hospital evacuations involving regional pediatric hospitals across multi-
state urban and rural sectors. 

Discuss three major pain points associated with the mass evacuation of 
specialty hospitals and their alternatives in catastrophic events. 

Discuss how facilitated Significant Event Readiness Forums can advance 
community planning for pediatric disaster responses.



Foster information sharing 

Facilitate relationship development 

Targeted group of stakeholders who do not always 
plan together

Explore Opportunities 

Over 351 pediatric, EMS, air-medical state, 
regional, and national disaster response partners.

Federal, Multi-State, Regional and Local 
Healthcare Coalition 



7.7 Magnitude Earthquake  
Riverside 

Southern California

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

https://www.flickr.com/photos/danorth1/12763624135
https://creativecommons.org/licenses/by-nd/3.0/


Scenario PROJECTIONS

• USGS projections:
• 47,500 children would be displaced
• 10,070 children would be injured

• Los Angeles County projected to need:
• 959 pediatric Med/Surg beds
• 419 PICU Beds



Scenario Knowns (First 24 Hours)
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Scenario 
Progression 

 

CHOC: Children's Health of Orange County 
334 beds 55 PICU 91 NICU
Loma Linda Children’s Hospital
  364 beds 59 PICU 84 NICU
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California

58 Counties
6 Mutual Aid Regions



Incident Commander

City EOC

Operational Area Coordinator/
MHOAC

Local OES

Region Coordinator/
RDMHS

Individual Resource

City EOC

Operational Area Coordinator/
MHOAC

Local OES

Region Coordinator/
RDMHS

State Operations Center
ESF 8

How the Medical Health Mutual 
Aid System Works



Ambulance 
Strike Teams 
(ASTs) 

• 37 DMSUs strategically 
positioned throughout the 
state.

• Includes:

• (5) Ambulances of like type

• (1) Strike Team Leader

• (1) Leader Vehicle that 
provides food, water, medical 
supplies, and equipment for 
up to 72 hours



California Ambulance Industry 
Private Ambulance Providers 
Serve Both EMS & Hospitals

Source: California Ambulance Association  Website  www.the-caa.org

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

https://www.wows-gamer-blog.com/2023/10/ambulances-for-ukraine.html?m=0
https://creativecommons.org/licenses/by-nc/3.0/


State Operations Center



California State EMS Authority  
Ground and Medical Assets



Mobile Medical 
Shelter Modules



Evacuation By Air

• Blackhawk Helicopter
• Range = 1200 Nautical Miles/1381 Miles
• Up to four patients/could be limited
• Military must approve use

• Fixed Wing
• Range is better
• More Patient 

Space

• Med Evac Helicopter
• Range 250 Miles – will 

vary by aircraft type
• Patient Capacity = one



Air Transportation 
Routes

• Palm Springs International 
• San Diego to Yuma 173 miles
• Military Bases may be used for 

refueling
• Possible triage and movement 

further east?



Evacuation 
By Sea

• Where and How?
• Tsunami Risk



FEMA/ASPR 
Expansion Plans
Patients In 
Tents & Military 
Bases



Includes: DHV/MRC/CAL-MAT/CA Health Corps

Disaster Healthcare Volunteers System 
• 10,391 Physicians and PA’s
• 49.747 Nursing Services
• 9,744 EMS
• 2973 pharmacists
• 6, 897 Hospital Ancillary
• 3130 Animal Services
•  6,815 Social Services
• 7,583 Management and 

Support Services



• Sylmar 1971
• Feb 9th  6 am
• San Fernando Valley
• M 6.6 duration12 seconds
• 65 deaths, 2000 injured

• Northridge 1994
• San Fernando SoCal
• January 17th  4 am 
• M 6.7 duration 8 seconds
• 57 deaths, 9000 injured

• Loma Prieta 1989
• Santa Cruz, M 6.9 5pm
• Duration 15 seconds  
• 63 deaths, 3,757  injured
• 12,053 displaced  
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San Andreas Fault 
Locked and Loaded
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California’s Pediatric Centers and Earthquake Risk



5 Essential Functions 
of Patient Movement
 

• Patient Evacuation 
• Regulation 

(Coordination of 
Transport Resources 
and Destinations)

• En-Route Medical Care
• Patient Tracking
• Repatriation (aka 

Return or Re-Entry)



Mission Task
Evacuation

 

CHOC: Children's Health of Orange County 
334 beds 55 PICU 91 NICU
Loma Linda Children’s Hospital
  364 beds 59 PICU 84 NICU



Evacuation

Moving pediatric patients 
out of state is complicated, 

and staff and equipment 
are resource-intensive



SERF Children’s Hospital Bed Capacity 
47 Facilities 3,283 beds

• Cardon Children’s Medical Center, Mesa AZ, 162 Beds
• Phoenix Children’s Hospital, Phoenix, 457 Beds, Level 1
• Children’s Center at Sutter Medical, Sacramento, 127 Beds
• Children’s Hospital Colorado, Aurora, 434 Beds, Level 1
• Children’s Hospital, Colorado Springs, 118 Beds, Level 1
• St. Lukes Children’s, Boise, 113 Beds
• The Children’s Hospital of Oklahoma, OK City, 246 Beds, Level 1
• Doernbecher Children’s Hospital, Portland, 145 Beds, Level 1

• Randall Children’s Hospital at Legacy Emanuel, 
Portland, 81 Beds, Level 1

• Texas Children’s Hospital, Houston, 724 Beds, Level 1
• Children’s Memorial Hospital, Houston, 310 Beds, 

Level 1
• Children’s Medical Center, Dallas, 289, Beds, Level 1
• 18 Total in Texas
• Children’s Hospital of Nevada, 77 Beds, Level 2
• 2 Additional in Nevada
• Eight Children’s Hospitals in Illinois
• Seven Children's Hospitals in Missouri, two Level 1 

facilities

Cushing AM, Bucholz EM, Chien AT, Rauch DA, Michelson KA. Availability of Pediatric Inpatient Services in the United States. Pediatrics. 2021 
Jul;148(1):e2020041723. doi: 10.1542/peds.2020-041723. Epub 2021 Jun 14. PMID: 34127553; PMCID: PMC8642812.
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Occupancy 
Rate 78-94%

Cushing AM, Bucholz EM, Chien AT, Rauch DA, Michelson KA. Availability of Pediatric Inpatient Services in the United States. Pediatrics. 2021 
Jul;148(1):e2020041723. doi: 10.1542/peds.2020-041723. Epub 2021 Jun 14. PMID: 34127553; PMCID: PMC8642812.



Distance Presents Challenges
Los Angeles to Houston 1371 Miles 1191 Nautical Miles



The Pediatric 
Healthcare System 
Does Not Travel Well

•Planned Moves
•Noticed Events
•No Notice Events
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This Photo by Unknown Author is licensed under CC BY-SA

https://colegiomanuelrodriguez.cl/mr/exelearning/6IngU5/
https://creativecommons.org/licenses/by-sa/3.0/


Scenario
Patient Movement Challenge
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Who To Move?       How Many?         How To Do It?       Where to Go?



Situations for Transporting Children in Emergency 
Ground Ambulance (EGA) 

Scenario Description Option(s)

1 For a child who is uninjured/not ill Use vehicle other 
than EGA

2 For ill and /or injured child whose condition does not 
require continuous and/or intensive medical 
monitoring and/or interventions

Use BLS transport 

3 For child whose condition requires continuous and/or 
intensive medical monitoring and/or interventions

Use ALS or CCT 
transport or BLS 
with Hospital RN

4 For a child or children who require transport as part of 
a multiple patient transport (newborn with mother, 
multiple children, family)

BLS or ALS 
transport per patient 

condition 

Adapted from NHTSA Recommendations for Ground Ambulance Safety 2010



Transportation Infrastructure and Earthquake
Evacuation Routes and Resources
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DoD Contraindications Air Medical  Evacuation

Any medical condition not stabilized Untreated pneumothorax
Pregnancy > 34 weeks Seizure within last 2 weeks

Hemorrhaging (Hgb < 8.5) New onset cardiac dysrhythmia

Post-op < 72 hours Unbivalved orthopedic cast

Acute Coronary Syndrome Communicable disease

< 7 Days: Open Heart Surgery Respiratory isolation inc. possible TB

< 7 Days: Craniotomy Psychologically unstable

< 7 Days: Spinal Surgery Decompression sickness

Pneumocephalus Agitation or other distracting behavior

Neonates/young pediatric patients





ASPR Funded Pediatric Disaster Centers of Excellence 
Improve Pediatric Disaster Regional Capability

Eastern Great Lake Pediatric Consortium 
for Disaster Response 
• (6 state collaborative )

Western Regional Alliance for Pediatric 
Emergency Management (WRAP-EM)
• (5 state collaborative)

Gulf Coast Pediatric Network

• (7 state collaborative)
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Lack of Transparency
Limited Snapshots 

Only 37% of hospitals offer pediatric care 
as of 2020



HealthCare 
Ready Pediatric 
Surge Dashboard



Emergency Transport Healthcare 
Operations and Safety 

(ETHOS) is a real-time* geo-database 
AASM: Association of Air Medical Services www.airmed.org



NICU Ready Ambulances

42
Photo: Pinnacle Copyright https://www.thehindubusinessline.com/news/national/pinnacle-industries-introduces-
neonatal-ambulances-for-maharashtra/article65463745.ece

Specialty Transport Vehicles
No Plug and Play Solutions



A Set-Up For

Sudden Shifts 
from Normal to 

Austere Care
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Immediate Need 
Decision-Making
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Crisis and Contingency Care
Who Stays and Who Goes?



Crisis Leadership 
Relies On Information Sharing

The party already started – you are late – you 
need to catch up

Not every incident has a playbook – sometimes 
you just need to think – “sensemaking” in chaos





 Pediatric Care Narrow Margins
Incredibly Fragile



Very Low Birth 
Weight Premature 

Infants 
And Evacuation
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Back To Basics 

Infant/Mother 
Transport System

Low Tech and No 
Tech Solutions
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Austere Feeding
A spoon, A 

syringe, A med 
cup at a time…
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ECMO & Jet Ventilation Infants
Limited Options Other Than Shelter in Place
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Source: Dr. Romansky Unique Vulnerabilities 
Pediatric Resiliency Presentation May 2016
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KATRINA 2005: LARGE-SCALE 
PEDIATRIC EVACUATION

Widespread chaos, 
desperation & inefficiency”

RECOMMENDATION: ESTABLISH A 
DATABASE OF PEDIATRIC 
CAPABILITIES



No Notice 
Immediate Need

The ONLY Cavalry is 
the Local Response 
Community YOU 
Exercise With
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Ambulance Mutual Aid 
May Take Over 24 to 72 
hours to Get to You If 
the Roads are Clear

“BE PREPARED TO USE 
NON-TRADITIONAL 
TRANSPORT”



Technology
Solutions

Easily 
Disrupted



California Tracking Solution

“The Sharpie”

• Patient Movement Plan 
• Simple Low Tech
• Firescope County #
• M/F/Unknown
• Last 4 digits of Triage Tag 



Where Do We Focus?
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Return to Preparedness Principles
Neighbor To Neighbor 

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

https://www.peoplematters.in/article/talent-management/heres-a-look-at-people-management-issues-in-healthcare-18553
https://creativecommons.org/licenses/by-nc-sa/3.0/


Shelter In Place 
Mobilize Staff, 

Space, Stuff and 
Systems



Hardened Infrastructure 
Enforced Building Codes

Lives Saved
Harm Prevention
Cost Savings 

Fully Embrace Mitigation



SERF Lessons Learned First 24 Hours

SPACE STAFF STUFF 



Thank You

Questions
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