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Presenter
Presentation Notes
Animal Care has been working with the Louisiana SART for the past several years to help them identify safe transportation for large numbers of companion animals when there is an evacuation of New Orleans and the Southern parishes.  Prior to Hurricane Gustav we estimated 10-20 thousand pets would need to be evacuated based on the number of people with critical transportation needs.  Hurricane Gustav provided a reality check and only 1200 pets were evacuated in that event.  Purpose build vehicles would be the best solution but there are not adequate numbers of purpose built vehicles available to transport 1200 to 10,000 animals.   



Animal Care Mission
• The mission of AC is to provide leadership in 

establishing standards of humane care and 
treatment of animals, and to achieve compliance 
with those standards through inspections, 
education and cooperative efforts.
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Presentation Notes
The mission of Animal Care is:Establishing standards of humane care and treatment of animals is part of our mission and we are working to do that in disaster situations as well as other settings.
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Presenter
Presentation Notes
The Animal Welfare Act applies to certain species of animals used in certain activities and I will tell you what those species and activities are.



Animals Regulated 
Under the AWA
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Presentation Notes
Most species of mammals are regulated under the AWA but only when they are used in regulated activities.



Animals NOT Regulated 
Under the AWA
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Presentation Notes
Fish, reptiles, and amphibians are not regulated by the AWA.



Presenter
Presentation Notes
You may recall that the Louisiana Department of Transportation proposed the use of cane trucks (trucks used to haul sugar cane) as transportation for animals in a disaster.  However, the average high temperature in New Orleans in August is 91 degrees with high humidity.  Dogs stacked in crates on this type of trailer in 90 degree heat would quickly succumb to heat stress.We proposed the use of refrigerated trucks as an alternative the cane trucks



Presenter
Presentation Notes
53 foot refrigerated trailers provide temperature control.  Dogs and cats can be transported at a comfortable 65 degrees.  They also provide plenty of capacity.  Each trailer can hold 144 crates with animals when stack 3 high on both sides of the trailer.  Unfortunately, refrigerated trailers are not ventilated.  The inside air is recirculated because less energy is required.In June, 2008 Animal Care together with LSART held an exercise in Baton Rouge to evaluate the use of refrigerated trailers  



Louisiana Exercise Participants

• Louisiana State Animal Response Team (LSART) 
• East Baton Rouge Animal Control Center
• Jefferson Parish Animal Control
• Calcasieu Parish Animal Services
• Louisiana Society for the Protection of Cruelty to Animals
• Lafayette Parish Animal Control
• Plaquemines Parrish Animal Control
• Terrebonne Parish Animal Control
• Louisiana State University 
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Presentation Notes
We used 122 dogs and cats for the exercise.  The animals were provided by these groups.



Purpose

• To determine how long animals can be 
transported in a 53 ft refrigerated trailer 
before oxygen and carbon dioxide reached 
a threshold level for safety. 

• Oxygen threshold – 19.5%
• Carbon Dioxide threshold – 3%
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Presentation Notes
The purpose of the exercise was to determine how long animals can be transported in a 53 ft refrigerated trailer before oxygen and carbon dioxide reached a threshold level for safety. We established threshold levels for oxygen and carbon dioxide before the exercise to make sure the animals didn’t suffer any ill effects.  When the threshold level for either oxygen or carbon dioxide was reached we would open the rear doors and ventilate the trailer.  The threshold levels were determined from a review of the literature including the CDC’s NIOSH (National Institute of Occupational Safety and Health) Registry for Toxic Effects of Chemical Substances.
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Presentation Notes
The trailer was loaded with 122 dogs and cats in crates
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Presentation Notes
LSART provided a crate elevator so that crates could be raised to the trailer level without back strain.
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Presentation Notes
A 53 foot trailer will hold 144 crates when stacked three high on both sides but we only loaded 122 animals (85% capacity).  The average weight of the 122 animals was 22.6 lbs, median weight 30.8 lbs.  The weights ranged from 5.5 to 35.5 lbs.When the animals were loaded the rear trailer doors were closed and the level of CO2 and O2 were monitored.  A video monitor was attached inside the trailer as an additional safety measure.  One animal was observed during the time the doors were closed. 



Presenter
Presentation Notes
A plastic tube extended from inside the trailer to these monitoring devices.  Oxygen and Carbon dioxide levels were monitored continuously.
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Presentation Notes
A diaphragm pump moved the air over the monitoring devices.



Oxygen and Carbon Dioxide Levels in a 53 ft. Trailer with 
122 animals
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Presentation Notes
Here are the results.The y axis on the left and the curve in red are for oxygen.The second y axis is for Carbon dioxide.  The dashed lines are the calculated levels from the formula (M = wt in KG)CO2 increase and O2 declined until the threshold level for O2 was reached after 150 min or 2.5 hrs.O2 quickly returned to normal levels after the doors were opened.  CO2 returned a bit more slowly.



Key Findings
• The threshold level was reached after 150 min (2.5 hr)
• Oxygen reached the threshold before carbon dioxide. 
• Oxygen consumption and carbon dioxide production was 

not linear but accelerated as time went on.
• The estimated levels for CO2 and O2 calculated from the 

metabolism formula correlated fairly closely with the 
observed values especially early on (0 to 50 min). 

• Oxygen levels normalized more quickly that carbon 
dioxide after the doors of the trailer were opened.  

Presenter
Presentation Notes
Oxygen reached the threshold level before carbon dioxide. Two and one half hours after the trailer doors were closed the level of oxygen was 19.5%.  The level of carbon dioxide at that time was 1.5%. Oxygen reached the threshold level before carbon dioxide.  Two and one half hours after the trailer doors were closed the level of oxygen was 19.5%.  The level of carbon dioxide at that time was 1.5%.Oxygen consumption and CO2 production was not linear but accelerated as time went on.The estimated levels for CO2 and O2 calculated from the metabolism formula correlated fairly closely with the observed values especially early on (0 to 50 min).  Later (50 to 150 min), the difference between calculated and observed levels increased over time.  The animals consumed more O2 and produced more CO2 the longer they remained on the truck.   This acceleration is more pronounced in CO2 than O2 levels.Oxygen levels normalized more quickly that carbon dioxide after the doors of the trailer were opened.  The oxygen level returned to near normal levels in about 10 minutes; CO2 required about 20 minutes. 



Calculated Levels of Oxygen and Carbon 
Dioxide in a 25 ft Truck with 48 Dogs and Cats
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We found during the exercise that the formula tracked what we observed fairly closely.  On this graph I used to formula to predict O2 and CO2 levels in a 25 ft truck loaded with 48 dogs and cats.  I had to guess what the animals weight would be so I made a couple assumptions.  I first assumed that all 48 animals weight 10.3 Kg (the median wt of animals used in the exercise).  Then I assumed the animals all weighed 14 KG ( the average weight of animals used in the exercise).  Based on these assumptions we might expect that the threshold level for O2 (19.5%) would be reached after 150 to 170 mins or about 2.5 hrs.  We can’t take this estimate a gospel because, for one thing time depends on the animals weight and we can know that ahead of time.  Secondly, as you saw from the previous graph, O2 consumption and CO2 production accelerated overtime.  Our estimated levels deviated further from the observed values as time in the trailer increased.



Conclusions

• Purpose built vehicles with temperature 
and ventilation controls are the safest 
means to transport animals

• There are not enough purpose built 
vehicles to evacuate all pets with 
transportation needs in a large city

• Animal Care intends to partner with other 
organizations to develop a national 
resource of pet transportation vehicles
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