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HPAI in Review
• December 2014 – Washington State backyard (BC Canada)
• HPAI virus found in 21 states between Dec 2014 – June 2015 
• More than 50 million birds have been destroyed

~10% of all US layers
~5% of all US turkeys
~3% of all US broilers

• 211 commercial flocks, 21 backyard flocks affected
– 160 Turkey + 49 Layer + 2 other

• $200 million in indemnity payments
• ~$1 billion in total control costs
• LARGEST ANIMAL HEALTH EVENT IN US HISTORY !
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IN HPAI 2016 in Review

HPAI
H7N8 LPAI

H7N8

Dangerous
Contacts
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Conclusion
ü Our Food Supply is Safe 

– Food is safe because the United States has the strongest AI surveillance system in the 
world. 

– We actively look for the disease, educate the public and producers on the most 
appropriate practices to ensure their health and safety, as well as provide 
compensation to affected producers to encourage disease reporting. 

– Human infection with avian influenza viruses has not occurred from eating properly 
cooked poultry or poultry products. 

ü The Risk to Humans is Low 
– No human infections with these viruses have been detected, and the CDC considers the to 

people from these HPAI H5 infections in wild birds, backyard flocks, and commercial poultry 
to be low.

– Current EA HPAI H5 not to be confused w/ and distinctly different from the Asian H5N1

ü USDA Continues to do what  it Can to Support States and Producers 
– We are coordinating closely with State officials and other Federal departments on rigorous 

surveillance, reporting, and control efforts. 
– At the same time, USDA will continue to work with Congress to ensure that we are able to 

provide a much-needed safety net to the poultry producers who experiencing economic 
hardships as a result of losses due to the disease.



Avian Influenza Virus

HA

PB1
PB2
PA

NP
NA
MA
NS

M2 

Hemagglutinin

Neuraminidase

M1

Orthomyxovirus
• RNA
• Major surface protiens

• Hemagglutinin (H1-H16)
• Neuraminidase (N1-N9)
• 144 combinations

• Virulence is variable
•Low Path - LPAI
•High Path - HPAI



Natural Reservoirs of 
Influenza A Viruses

• Wild aquatic birds
• Majority are represented by 

two Orders
– Anseriformes

• ducks, geese and swans
– Charadriiformes

• gulls, terns and shorebirds
• No clinical disease

– Except: 
H5N1 infection in wild birds in Asia



Ecology of Influenza

Genetic 
Reservoirs
Intermixing

H1, H3

H1, H2, H3 H3, H7

Commercial,
LBMs
Others H1-12

H14-15
H1-2, 4-7,
H9-13, 15-16

H10

H1, H3, H4, H7, 
H13

Other Aquatic
Birds?

H5N1

Modified from D. Swayne

H3



• Antigenic Drift:
• Antigenic Shift:
• Recombination:

• Emergence of a new subtypes
– Genetic reassortment (human 

and animal viruses)
– Direct animal (avian) to human 

transmission 254 possible 
combinations

Avian Influenza Viruses Change Frequently



Emergence of High Path AI

AIV in the natural 
reservoir is 
genetically stable and 
Low Path

Rapid 
evolution 
after 
transfer to 
new hosts

H5 & H7 AIV

HPAI

Adapted from R. G. Webster

Commercial Poultry

Live-bird markets

Backyard Poultry



High Path Avian Influenza

Clinical Signs and Lesions:
n Sudden death
n High mortality
n Rapid spread
n Decreased feed and water consumption
n Depression, lack of energy, decreased appetite



Methods of  Spread: Infected Premises

Infected

Premise

PeopleInfected
Birds/Products

Vehicles/
Equipment

Wind

Wild Birds Insects

Rodents

Fecal/oral Aerosol





HPAI Planning and Preparedness
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Distribution of NY Live Bird Markets
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Distribution of NYC LBMs by Borough
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Components of the 
NY Live Bird Marketing System

Component Number

Supply Flocks < 5

Dealers - DAHP
New York
Pennsylvania and New Jersey

17
8
9

Live Bird Markets 88



Crate Washer



Cleaning and Disinfection



• Plans and Policies
• Communications

– Incident and Information Management
– Outreach, Awareness and Education

• Response Tools and Capabilities
– Surveillance and Diagnostics
– Appraisal and Compensation
– 3D - Depopulation, Disposal and Decontamination
– Quarantine, Permitting and Movement Controls 

• Resource Development
– Personnel
– Supplies and Equipment
– Training
– Lab capacity

HPAI Planning and Preparedness



National Veterinary Stockpile



National Veterinary Stockpile



Resources: Personnel

Animal Health Technicians

HQ:
Subject Matter Experts
Epidemiologists
Information Technology Specialists

Field Veterinarians



HPAI Planning and Preparedness

Keep Watch
Keep Clean
Keep Out
Keep Informed



Biosecurity



Safeguarding Animal Health

Truck Cleaning and Disinfection

Biosecurity



Safeguarding Animal Health

Equipment Cleaning and Disinfection

Biosecurity



Safeguarding Animal Health

Biosecurity

• Foot traffic management – Barriers



Safeguarding Animal Health

Biosecurity
• Employee and Labor Management 

• Poultry contacts outside the premise
• Biosecure/sanitary entrance and exit



Safeguarding Animal Health

Pest Control
Biosecurity



Reporting

Investigation

Testing and 
Diagnosis

Quarantine 
Biosecurity

Appraisal/Indemnity

Depopulation

Disposal

Cleaning &
Disinfection

Compensation

Repopulation

Vaccination 
Treatment
Inspection
Monitoring

ReleaseTracing 
Epidemiology

Surveillance

Movement 
Control

Animal Disease Response

Animal 
Identification

Premise 
Identification

Permitting
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Our Partners

• NYS Dept. of Ag & Markets, DAI
• Cornell Animal Health Diagnostic Center
• Cornell Cooperative Extension
• Accredited Veterinarians
• Public Health
• Food Safety
• Wildlife
• Ag Industry
• Environmental



HPAI Planning and Preparedness



HPAI Planning and Preparedness
Incident Commander

SPRS District 1 HPAI IMT

PIO
(Vacant)

Safety OfficerLiaison Officer
(Vacant)

Deputy IC

Plans Chief OPS Chief Finance/Admin Logistics Chief

Field Epidemiologist

VMO Team 1

AHT Team 1

VMO Team 2

AHT Team 2

EMRS/GIS

VMO Team 3

AHT Team 3

Admin Support

IT Unit

Deputy Plans

Diagnostic Lead

Document Records 
OfficerAdmin Support

Deputy Ops

Surveillance/
Sampling Lead3D Lead

3D Team 1

3D Team 2

Deputy Logs

Appraisal Lead Permits and 
Movement

(State)

Demobilization
 



Reporting

Investigation

Testing and 
Diagnosis

Surveillance

Animal Disease Surveillance

Active
LBMS  
NPIP

Passive
Sick Birds

Wild Bird
WS



Diagnostic Lab Resources 
Communication and Coordination

NVSL
Ames, IA

FAD

Surveillance



Conducting a Disease 
Investigation



Practicing Biosecurity



• Recent movements on and off the farm
– Animals

• Dealers/haulers
• Suppliers
• Sales 
• Shows
• Slaughter

– Services/Equipment
• Veterinarians/technicians
• Feed trucks
• Employees/Laborers

Trace Investigation and Epidemiology



Unified Command Established
NYSDAM and USDA

• Initiate depopulation, disposal and disinfection of 
infected flock

• Investigation and quarantine of contact premises
• Establish movement control zones and Prem ID
• Ramp up surveillance activities and testing
• Implement industry wide biosecurity protocols
• Provide public/industry information and address 

consumer fears
• Permitting and movement controls
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Safeguarding Animal Health

Controlling movements on and off the farm

Biosecurity



Safeguarding Animal Health

Cleaning and Disinfection Station

Biosecurity



Cleaning



Iodophores
Phenolics
Quaternary amonia
Ethanol
Bleach
Peroxygens (Virkon-S)

Disinfection
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SPRS District 1 Resources

Quantity Description

10
Koechner Euthanasia 
Device, Type T

10
Koechner Euthanasia 
Device, Type C

4 Pro-Pak Foam Unit Kit
4 Euthanasia Carts
2 Heavy Duty Carts
10 Garbage Can, 2 wheels
6 Long Handled Brush
2 Scoop Shovel
1 Tarp (10' x 12')
1 Garden Hose, 50 ft
1 Power Washer
20 Disposable caps
60 Disposable coveralls
60 Disposable shoe covers

20 N95 particulate respirators
10 Disposable gloves
10 Hand Sanitizer
1 8" Zip ties, box of 1000

1 15 inch Zip Ties, box of 500
48 Duct Tape, Roll
4 Hand Trucks/Dollies
1 100 ft Extension Cord



Non-penetrating Captive Bolt Poultry



Non-penetrating Captive Bolt Poultry






KED



Carbon Dioxide - CO2



USDA NVS
Containerized Gassing Carts

Dump door



Modified Atmosphere Kill Cans 

• Place ~60 layers in CO2
charged cans.

• Cans readily available in 
an emergency.

• Labor intensive and 
slow

• CO2 source not with can 





Foam



Fire fighting Foam

Need LOTS of water



Fire fighting Foam - Kifco



Fire fighting Foam - NC



After foaming



Foam has dissipated



Portable PRO/pak



Crowding Strategies

Images: North Carolina Department
of Agriculture



Crowding Strategies

Using fencing and wrap to produce a wall



Containerized Foam

• Containerized 
foam still requires 
labor to remove 
birds

• Utilizes existing 
equipment

• Facilitates out of 
house disposal



Expansion Ratio

Higher expansion, dry foam
.

Lower expansion, wet foam
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Courtesy of Pam Hullinger, DVM, MPVM, DACVPM
University of California, Davis
School of Veterinary Medicine

“We must be prepared 
to respond in new ways” 





Nature’s way

Although it has been practiced forever, it is 
unacceptable for diseased domestic animals









Site selection
• On farm

– Geological suitability
– Grade should not be greater than 5%
– Meets environmental requirements

• Adequate distance from water sources
• Adequate distance from property lines
• Adequate distance from residences
• Adequate distance to water table/bed rock



– Limits disease spread, odors and scavenging
– Often may be available on site
– Minimal movement and handling
– Scalable
– Economical 



– Ground and surface water contamination
– Regulatory constraints
– Access to suitable sites
– Wet or frozen ground
– Heavy equipment may be required





q Heavy Equipment 
available









q Transportation of carcasses





YELLOW   ARROW  IDENTIFIES EDGE OF FLUID 
RETAINING POOL





q Transportation of carcasses
q Limited availability



Incineration

q EfW facilities



Advantages
• Pathogen destruction
• Mass reduction
• May be available on site

Disadvantages
• Regulation and permitting
• Air quality concerns

odor, unsightly and dramatic
• Can be expensive – fuel 
• Transportation of carcasses

Burning







Offsite Disposal Requires
Biosecure Transport







Off-site Disposal
• Trucks must be leak proof and covered
• Do not open carcasses
• Leave adequate space for expansion
• Absorbent material in bottom of vehicle
• Decontamination of vehicle required



Its Recycling…

Naturally



Fuent
Carbon Sources

Litter Wood chips Cardboard









One month later…



MD LPAI Turkey Farm
Litter composting/storage



MD LPAI Turkey Farm
Litter Composting/Storage

Litter that is removed is covered and composted for 30 days
and is sampled for AI after no less than 21 days 
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MD LPAI Turkey Farm
House Cleaning and Disinfection

House and litter heated to 90-100F for 72 hr prior to removal







MD LPAI Turkey Farm
House Cleaning and Disinfection



MD LPAI Turkey Farm
House Cleaning and Disinfection



MD LPAI Turkey Farm
House Cleaning and Disinfection



MD LPAI Turkey Farm
House Cleaning and Disinfection

Environmental samples for AI are collected prior to repopulation



• Establishment of Control Area/Zones
– Infected zone – nothing moves
– Buffer and Surveillance zones

• Quarantine and Stop Movement orders will affect 
movement of…
– Animals
– Animal Products, e.g. eggs
– Equipment and materials

• Balancing conflicting objectives
– Controlling disease spread
– Maintaining product movement to market 

Consequences of a HPAI Diagnosis



Suffolk

Establishment of a Control Area

3 km (1.86 mile)

10 km (6.2 mile)



Suffolk

Management of a Control Area



Suffolk

Management of a Control Area



Secure Egg Supply

• Moving beyond ‘Stop Movement’
– Don’t kill the industry to cure the disease 

• AKA…
– Continuity of Business Planning
– Biosecure Movement and Marketability Plans
– Permitting



Avian Influenza
Summary:
• Worldwide distribution
• Sporadic outbreaks of HP H5 and H7
• Aquatic birds are reservoir, others??
• Viruses can change quickly (mutation)
• Avian-origin influenza viruses contribute to 

outbreaks in humans and other animals
• Vaccination not routinely practiced
• Control policy influenced by international 

trade



Transmission Modes for Zoonotic 
Diseases
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Emergence of a Pandemic Virus

(2) Reassortment 
in swine Pandemic virus

(3) Reassortment 
in humans

Pandemic virus

(1) Reassortment/
mutations in birds

Human
virus



H5N1 Asian Bird Flu: History

Live bird Market



Highly Pathogenic H5N1 Bird Flu in Asia

• Unprecedented in size and scope
• H5N1 infections in 16 countries 
• 650 confirmed human cases, 386 fatalities

– Human infections a result of direct contact with 
birds

– Limited evidence of human-to-human spread
• >150 million birds died or destroyed



Layers over fish 
ponds

Backyard game fowl
and village poultry

D. Swayne

D. Swayne

Layers over pond

Farm raised 
ducks
and geese

H5N1 Asian Bird Flu:  How Did it Spread 
(highway or flyway)?



Questions?

Washington Post
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