
ACRP is an Industry-Driven Program 

✈ Managed by TRB and 
sponsored by the Federal 
Aviation Administration (FAA). 

✈ Seeks out the latest issues 
facing the airport industry. 

✈ Conducts research to find 
solutions. 

✈ Publishes and disseminates 
research results through free 
publications and webinars. 

 



Opportunities to Get Involved! 
 

✈  ACRP’s Champion program is 
designed to help early- to mid-
career, young professionals grow 
and excel within the airport industry. 

✈ Airport industry executives sponsor 
promising young professionals 
within their organizations to become 
ACRP Champions. 

✈ Visit ACRP’s website to learn more. 



Upcoming ACRP Webinars 

February 28th  
Legal Research for Airport Programs:  

Security Screening 
 

March 14th  
Winter Operations: Understanding Aircraft Deicers 

and Their Impact on Stormwater Runoff 
 

March 23rd  
Advancing Collaborative Decision-Making (CDM)  

 
 



Additional ACRP Publications 
Available on this Topic 

Report 32: Guidebook for Addressing Aircraft/Wildlife 
Hazards at General Aviation Airports 
 
Legal Research Digest 20: Airport Responsibility for Wildlife 
Management 
 
Synthesis 26: Current Airport Inspection Practices Regarding 
FOD (Foreign Object Debris/Damage 
 
Synthesis 39: Airport Wildlife Population Management 
 
Synthesis 52: Habitat Management to Deter Wildlife at 
Airports 
 
 

 



Today’s Speakers 
 

Russell P. DeFusco, Ph.D. -  BASH, Inc.  
Edward T. Unangst, Ph.D. - TEWS, Inc 

Joanne Landry, MBA - Landry Consulting LLC  
 

 Presenting Report 145 
Applying an SMS Approach to Wildlife  

Hazard Management 
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ACRP Report 145: Applying an SMS 
Approach to Wildlife Hazard 

Management 
 A description of an SMS approach to WHM to include: 

  A glossary of key terms.  
  A listing of relevant resources and databases.  
  An overview description of SMS including all four components of 

SMS.  
  A comparison of current WHM program standards to those of 

SMS.  
  A description of innovative protocols and procedures, in narrative 

or visual formats for developing WHM programs in the style of 
SMS.  

  Applicability to airports regardless of SMS implementation, 
wildlife program, or Title 14. 

 
 
 



ACRP Report 145: Applying an SMS 
Approach to Wildlife Hazard 

Management 
 Customizable tool(s) and template(s) that are useful for 

assessing wildlife risk at airports to include: 
 
  A resource summary of existing database wildlife hazard 

descriptions.  
  Numerical values for severity and likelihood for species derived from 

the FAA’s national Wildlife Strike Database.  
  An electronic or manual risk analysis template, which includes the 

incorporation of variables on or off the airport.  
 
 
 



Applying an SMS Approach 
 to Wildlife Hazard Management 

 
 



ACRP 145 Authors 

Russell P. DeFusco, PhD 
BASH Incorporated 
Colorado Springs, CO 
 
Edward T. Unangst, Jr., PhD 
TEWS Incorporated 
Colorado Springs, CO 
 
Timothy R. Cooley, PhD 
DynamX Consulting 
Castle Rock, CO 
 
Joanne M. Landry, MBA 
Landry Consultants LLC 
Seattle, WA 
 



Project Objectives 

Address integration of wildlife management programs 
into airport Safety Management Systems (SMS) 

 
Develop a quantitative wildlife risk tool that includes: 

– Wildlife hazard 
– Airport operations by airport and aircraft class 
– Habitat on and off airport by varying distances 
– Current wildlife control practices on and off airport 
– Future wildlife control practices on and off airport 



SMS and Wildlife Management Programs 

“Perfect fit” 
Continuous data collection, monitoring,  

feedback, and improvement 
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Safety Management System (SMS) 



SMS Components 

Safety Assessment (SA) 
The risk assessment conducted by 
Subject Matter Expert (Experts). 

Safety Risk Management (SRM)  
The process / program of identifying 
hazards, analyzing and assessing the risks, 
mitigating the risks, monitoring, and 
feedback for improvement. 

Safety Management System (SMS)  
The overall system of processes, 
procedures, policies, etc.  



SMS Risk Mitigation 

 



Hazard vs. Risk 
Terms often confused—sometimes used interchangeably or 

defined via a combination of variables 
 

Hazard—a condition in the environment that is a potential 
source of “harm” 

• Magnitude of a hazard is often referred to as “severity” 
in safety literature/SMS  

 
Risk—probability of harm if exposed to a hazard 

• Probability of exposure is often referred to as 
    “likelihood” in safety literature/SMS 

•  Actual “RISK” is a combination of hazard/severity 
     and exposure/likelihood  

 



WHaMRAT 

WHaMRAT—Wildlife Hazard Management Risk 
Assessment Tool 
– Just one of the tools in the SMS toolbox 

 

EZ vs. Advanced Versions 
– Discrimination within wildlife guilds defines difference 
– Guild-level discrimination in EZ Version 
– Species-level discrimination within guilds in Advanced 

Version 



SMS Process and WHaMRAT Integration 
 Safety Risk Management Process and WHaMRAT Tool Use and Integration

Part 139 
Inspections

Landside or 
Terminal 

Inspections

Accident/incident 

Hazard(s)

Hazard

Hazard

Hazard

• Habitat Management
• Depredation Records
• Harassment Records
• Strike Database 
• Part 139 Inspections
• Operations Logs
• WHaMRAT Tool

Final Risk Ranking 
(use risk matrix) 

• Severity
• Likelihood

Initial Risk 
Ranking 

(low, moderate, 
high)

Mitigations or 
Corrective 

Actions

Monitoring 
Schedule and 
Assignments

Close Hazards

Continuous 
Monitoring and 
Adjustments

• Formal assessment of 
collected information

• Additional file notes 
• Supplemental 

research, analysis, or 
investigations

• WhaMRAT Tool 
Results

• Automated Queries
• Triggers
• Thresholds
• Trends
• Metrics
• Key Performance Indicators
• Strike Database

Data Queries Hazard

Self-
Assessments / 

Audits
Hazard

Wildlife Strike

3) Investigation or additional 
inspection information gathered 
including, but not limited to, the 

WHaMRAT

Wildlife Hazard 
Assessment Hazard(s)

Annual Wildlife 
Plan Review Hazard(s)

Various Activities Result in Hazard 
Identification. in this example blue 

are wildlife related

A manual process results where 
all information is assessed by 

Subject Matter Experts

An initial risk rank
 is assigned 

for prioritization

A final risk rank is assigned 
using ALL the information 
collected, not limited to the 

WHaMRAT

Proposed mitigations (including 
use of the WHaMRAT to test 

mitigation scenarios) are 
developed with monitoring for 

continuous improvement 
objectives

Some hazards can be closed if 
they are completely resolved; 

however, in wildlife management, 
most hazards will remain open 

and assessed on recurring basis

Data from various sources can be 
mined for additional hazard 

identification.  The WHaMRAT can 
be used to trend and identify 

hazards as well
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WHaMRAT Process 



Wildlife Hazard Risk Matrix 
Likelihood vs. Severity 

FAA Order 
8040.4A 



Avian Guilds 

1. Waterbirds    10. Gulls/Terns 
2. Seabirds    11. Pigeons/Doves 
3. Pelicans/Cormorants  12. Parrots  
4. Waders   13. Aerial Foragers  
5. Waterfowl   14. Woodland Birds 
6. Raptors/Vultures/Owls  15. Corvids 
7. Upland Game Birds  16. Grassland Birds 
8. Cranes   17. Blackbirds/Starlings 
9. Shorebirds   18. Miscellaneous 
     



Avian Guild Severity—EZ WHaMRAT 

Hazard level is based strictly on body 
mass 
 
Body mass varies significantly within 
guilds 
 
Each guild has a singular severity 
value based on average body mass 
within guild.  Increased severity levels 
to account for flocking behavior 



Non-Avian Guilds Mammals 
 
 

1) Rodents – Beavers, Squirrels, Rats, Mice, Ground Squirrels, 
 Shrews, Prairie Dogs, Marmots, Chipmunks,  Pocket 
 Gophers, Voles, Lemmings 
2) Lagomorphs – Rabbits, Hares, Pikas 
3) Bats – Bats      
4) Mesomammals – Opossums, Armadillos, Weasels, Minks, 
 Martins, Wolverines, Badgers, Otters, Skunks, Raccoons 
5) Canids – Coyotes, Wolves, Foxes, Domestic Dogs 
6) Felids – Bobcats, Lynxes, Mountain Lions, Feral Cats  
7) Hooved – Horses, Hogs/Pigs, Deer, Elk, Moose, Caribou, 
 Antelope, Sheep 
8) Bears – Bears 
 



Non-Avian Guilds 
Reptiles and Amphibians 

 
1) Alligators/Crocodiles – Alligators, Crocodiles 
2) Turtles – Turtles, Tortoises 
3) Iguanas – Iguanas 
4) Lizards/Snakes – Smaller Lizards and Most Snakes  
 



Non-Avian Guild Severity—EZ WHaMRAT 
Hazard is based strictly on body mass 
 
Body mass varies significantly within 
guilds 
 
Each guild has a singular severity value 
with increasing value as average body 
mass (within guild) increases.   



Likelihood Scoring 
 

(Value based on relative abundance of wildlife 
observations for a particular guild) 

1)  Species not present at all:  likelihood score of 
 “0” or cell left blank. 
2)  Rare:  likelihood score of “1”.  
3)  Uncommon:  likelihood score of “2”. 
4)  Fairly Common:  likelihood score of “3”. 
5)  Common:  likelihood score of “4”. 
6)  Abundant:  likelihood score of “5”.  



Wildlife Risk Value  
 

Function of Wildlife Severity and Likelihood of Strike by Guild 
 

Results in a “cloud” of points that the model resolves into a 
singular objective risk value 



Operations Risk Value 

Aircraft Type 
– Susceptibility to damage varies 

Operations Tempo 
– Segregated by movements of each aircraft type 

 
 
 

Aircraft susceptibility to wildlife strike  
damage by category derived from FAA  

Wildlife Strike Database 



NPIAS Aircraft Designations 

1)  Commercial  
2)  Air Taxi  
3)  General Aviation 
4)  Military 
5)  Rotary 



Effect of Aircraft Operations 
 

(Operations risk value increases non-linearly as operations 
increase and plateaus as operations reach high values) 



Aggregate Wildlife Risk 
 
 

Function of Wildlife Risk 
and Operations Risk 
 
Results in a “cloud” of 
points by aircraft class 
that the model resolves 
into a singular objective 
risk value 



Habitat On and Off Airport 

Specific incompatible habitats 
within WHaMRAT include: 

 
1)  Solid waste open landfill. 
2)  Enclosed trash transfer. 
3)  Composting operations. 
4)  Underwater waste discharge. 
5)  Stormwater collection. 
6)  Wastewater treatment facility. 
7)  Artificial marsh. 
8)  Natural wetlands. 
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9) Agricultural crops. 
10)  Livestock production. 
11)  Aquaculture. 
12)  Golf courses. 
13)  Woodlands/forests. 
14)  Landscaping. 
15)  Synergistic effects of authorized uses. 
16)  User-defined #1. 
17)  User-defined #2. 
18)  User-defined #3. 



Habitat Location Criteria 

1)   Airport property within perimeter fence. 
2)   Outside perimeter fence within 10,000-foot or 5,000-foot 
 separation distances. 
3)   Greater than 10,000-foot or 5,000-foot separation, within 5-
 miles, and in the traffic pattern. 
4)   Greater than 10,000-foot or 5,000-foot separation, within 5-
 miles, and not in the traffic pattern. 
5) Greater than 5-miles but wildlife movement potential across 

 airport. 
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Effect of Habitat by Distance 

Closer proximity to airport AOA yields greatest value 



Wildlife Management and Control Hierarchy  



EZ WHaMRAT—Wildlife Risk 



EZ WHaMRAT—Aircraft Operations Risk 



EZ WHaMRAT—Habitat and Mitigation 
Factors 



Overall Aggregate Wildlife Risk Score 
(Resultant value based on wildlife risk, operations risk, and habitat-

mitigation adjustments) 



EZ WHaMRAT—Results 



EZ WHaMRAT—Future-Projected Results 



Advanced WHaMRAT 

Differs from EZ WHaMRAT by allowing wildlife severity 
to be determined by specific species within guilds  

and their associated differences in body mass 



Avian Guild Severity—Advanced WHaMRAT 

Guilds subdivided into body mass classes with 
associated increase in hazard/severity  

as body mass increases 



Avian Species by Guild with  
Varied Body Mass 

 



Non-Avian Guild Severity—Advanced 
WHaMRAT 

Guilds subdivided by body mass 
classes with associated increase in 

hazard/severity as body mass increases 



Mammalian Species within a Guild  
with Varied Body Mass 



Advanced WHaMRAT—Wildlife Risk 



WHaMRAT Summary 
Results of the WHaMRAT models are objective scores used as 

baselines for airports to monitor continuous improvements 
within their SMS programs 

 
WHaMRAT is but one tool in the box to be used as part of airports’ 

SMS programs 



Conclusion 

Wildlife management programs are a “perfect fit” within 
airport SMS programs 

 

ACRP 145 is “on the shelf” and awaiting your use! 



For additional information: 

ACRP Report 145: 
Applying an SMS 

Approach to Wildlife 
Hazard Management 

 
 

birdmanruss@aol.com 
etunangst@msn.com 

joanne@landryconsultants.com 

mailto:john.ostrom@mspmac.org
mailto:birdmanruss@aol.com
mailto:etunangst@msn.com

	Moderator_Intro_Slides_Feb 9_Wildlife Mgt
	Slide Number 1
	Opportunities to Get Involved!
	Upcoming ACRP Webinars
	Additional ACRP Publications�Available on this Topic
	Today’s Speakers

	ACRP Report 145 webinar presentation_revised V4
	Slide Number 1
	Russell P. DeFusco, PhD, USAF (retired), Principal Investigator
	Edward T. Unangst, PhD, USAF (retired), Principal Investigator
	Joanne Landry, MBA�Principal Investigator
	ACRP Report 145 Oversight Panel
	ACRP Report 145: Applying an SMS Approach to Wildlife Hazard Management�
	ACRP Report 145: Applying an SMS Approach to Wildlife Hazard Management�
	Applying an SMS Approach� to Wildlife Hazard Management��
	ACRP 145 Authors
	Project Objectives
	SMS and Wildlife Management Programs
	Safety Management System (SMS)
	SMS Components
	SMS Risk Mitigation
	Hazard vs. Risk
	WHaMRAT
	SMS Process and WHaMRAT Integration�
	WHaMRAT Process
	Wildlife Hazard Risk Matrix�Likelihood vs. Severity
	Avian Guilds
	Avian Guild Severity—EZ WHaMRAT
	Non-Avian Guilds Mammals
	Non-Avian Guilds�Reptiles and Amphibians
	Non-Avian Guild Severity—EZ WHaMRAT
	Likelihood Scoring��(Value based on relative abundance of wildlife observations for a particular guild)
	Wildlife Risk Value �
	Operations Risk Value
	NPIAS Aircraft Designations
	Effect of Aircraft Operations��(Operations risk value increases non-linearly as operations increase and plateaus as operations reach high values)
	Aggregate Wildlife Risk��
	Habitat On and Off Airport
	Habitat Location Criteria
	Effect of Habitat by Distance
	Wildlife Management and Control Hierarchy 
	EZ WHaMRAT—Wildlife Risk
	EZ WHaMRAT—Aircraft Operations Risk
	EZ WHaMRAT—Habitat and Mitigation Factors
	Overall Aggregate Wildlife Risk Score�(Resultant value based on wildlife risk, operations risk, and habitat-mitigation adjustments)
	EZ WHaMRAT—Results
	EZ WHaMRAT—Future-Projected Results
	Advanced WHaMRAT
	Avian Guild Severity—Advanced WHaMRAT
	Avian Species by Guild with �Varied Body Mass�
	Non-Avian Guild Severity—Advanced WHaMRAT
	Mammalian Species within a Guild �with Varied Body Mass
	Advanced WHaMRAT—Wildlife Risk
	WHaMRAT Summary
	Conclusion
	For additional information:


