North Carolina’s dangerous animal gas chambers - the risk to shelter workers 
Carbon monoxide leaking from gas chambers and cylinders, even at low levels, can put shelter employees at risk of health problems, some of which can be delayed for weeks or months after exposure.  They are at risk from CO poisoning when they load and unload or clean the gas chamber, breathing in low levels of the gas on a regular basis. State regulations acknowledge the human health risks from use of CO gas as well as the danger of working around a toxic, highly flammable substance. 

The Association of Shelter Veterinarians has issued a statement that "the use of carbon monoxide for individual or mass companion animal euthanasia in shelters is unacceptable due to significant humane, operational and safety concerns...[C]arbon monoxide euthanasia should be banned in shelters." In Sept., 2010, the National Animal Control Association issued its statement rejecting use of carbon monoxide gas chambers.

Reports of leaking gas and explosions involving North Carolina gas chambers 
There are numerous inspection reports over the years of leaking gas or dangerously high levels of CO gas in chambers in North Carolina. Imagine the risk to workers at these shelters and the countless others where leaking CO gas, which has no odor or color, went unnoticed. Now, as of 2009 manufacturers are allowed to inspect their own CO gas chambers with no oversight. Many are not providing specific gas monitor readings or information that would tell us whether there may be a CO gas leak. Shelter workers may be at more risk now with no way to know. Here are samples of inspection reports between 2004-2009:    
North Carolina Department of Labor inspection for Sampson County Animal Control, 2004: Gas monitor readings showed employee overexposure to carbon monoxide, which the officer believed "is occurring when the chamber door is opened to remove the animal." 

Reidsville Fire Marshal John Harris' inspection report of a gas chamber at Rockingham County Animal Control in 2004, on the property of Reidsville Veterinary Hospital, after repeated attempts to repair gas leaks: "[T]he chamber is leaking and ... there were visible cracks as well as an insufficient gasket around door. There is also no mechanism to facilitate venting of this unit. ...It appears that this CO chamber even with corrections employed at this time will pose a significant risk to the safety and life of the operator." 

"[T]he door seals to the chamber were in disrepair and damaged in several locations. … During operation of the euthanasia chamber carbon monoxide monitors were used to test levels present adjacent to the chamber....carbon monoxide levels exceeded 984 ppm in the area of the chamber....After the purge cycle during removal of animals a reading of 460 ppm [a dangerously high level], still remaining in the chamber as officers removed dead animals."  

High levels of carbon monoxide have been detected around the doors of gas chambers as documented in inspection reports for Granville County in 2006 and Randolph and Stokes Counties in 2007. As to the Randolph County inspection, the inspector said, "While the chambers were in operation the monitor was placed in various locations around the door seals. Levels of CO were detected in excess of 500 ppm around the door seal[, a dangerously high level]....It was determined that the seals did not prevent carbon monoxide (CO) from escaping while the chambers were in operation.”
2006 inspection reports for Columbus and Davidson counties showed dangerous levels of CO gas around gas cylinders used for the chambers. A 2006 inspection for Rocky Mount showed seals on the gas chamber door were missing. A 2007 inspection for Montgomery County warned of a serious danger to humans operating the gas chamber.
A 2007 letter from the Stokes County fire marshall warned of dangerously high levels of CO gas leaking from the gas chamber. The fire marshall warned even limited exposure depending on the concentration of CO gas can produce headaches, dizziness, weakness of limbs, confusion, nausea, unconsciousness and death.
In July, 2008, in fact, in Iredell County the gas chamber exploded with 10 dogs crammed inside. An employee was present at the time, and other workers were in the next room. The fan and other equipment near the chamber were not explosion proof.  
In 2009 Brunswick County began using a rebuilt CO gas chamber that had a leaky, defective valve.  At last check, the county still did not have a flow meter to indicate the levels of CO gas inside the chamber during use or outside around the valves and seals.  A December 21, 2009 report states the level of CO gas was said to be 9% inside the chamber when it is in use though it is not clear how this was determined. A 10% concentration would result in an explosion. For levels outside the chamber, no specific levels were stated.  The report recommended "inspection and any necessary repairs/replacements at least monthly for chamber seals, exhaust flow, carbon monoxide monitors and other equipment". The report also noted the requirement for an annual inspection by the manufacturer or representative or an industrial hygienist. The inspector recommended use of a CO monitor in the vicinity of the chamber.  
In an October, 2009 inspection of the Craven-Pamlico gas chamber, the local health department found levels of CO gas coming from the gas chamber: "Higher levels of CO could be found by surveying closely around door seals of both chambers and the thimble exhaust connection on the purge valve during fill cycle..."  No gas readings were disclosed, however. Page 3: "CO escape around the purge valve of the larger chamber was improved markedly by reducing manual valve opening on the purge valve, while monitoring pressure differential..." But how much was leaking?

The CO levels were high enough that it was recommended employees stay out of the area when the gas chamber is in use. It is not clear how employees can comply with the regulation requiring a certified euthanasia technician and one other person remain present during the use of the gas chamber.  02 NCAC 52J .0609 
CO leaks were detected in a 2009 inspection of the Davie County gas chamber.

A 2009 inspection of the Lincoln County gas chamber revealed leaks of carbon monoxide. Just days after the county claimed to have repaired the leaks, in Oct. 2009, the gas chamber exploded, and the heavy metal door blew open. A worker was seriously injured and is likely to suffer effects from CO poisoning in the future. 
A 2009 Nash County Health Dept. inspection pointed out there was a “likelihood” of an explosion just like the one at Lincoln County. The report recommends disconnecting “afterburners” that can cause fires or explosions. The report goes on to note that the PVC pipe used to carry exhaust from the gas chamber could cause sparks. The report also notes in simply handling this equipment, employees could be exposed to CO gas.
Our counties and state cannot afford to carry the risk of keeping carbon monoxide gas chambers.  

Effects of CO gas exposure on human health
· *The AVMA 2007 Guidelines on Euthanasia warns humans operating CO chambers: "In humans, exposure to 0.32% CO and 0.45% CO for one hour will induce loss of consciousness and death, respectively. Carbon monoxide is extremely hazardous for personnel because it is highly toxic and difficult to detect. Chronic exposure to low concentrations of carbon monoxide may be a health hazard, especially with regard to cardiovascular disease and teratogenic effects." Also, electrical equipment such as lights, fans, etc. in the vicinity of the gas chamber, is vulnerable to explosions creating a risk of serious injury or death . (1) 

·  The AVMA 1993 Guidelines on Euthanasia warned that “as the concentration of CO [in the body] increases, humans may experience decreased visual acuity, tinnitus, nausea, progressive depression, confusion, and collapse along with convulsions and muscular spasms.  Long-term effects may include cancer and cardiovascular diseases.” 

· The National Institute for Environmental Safety and Health published an International Chemical Safety Card for Carbon Monoxide, which states, "The gas mixes well with air, explosive mixtures are easily formed. The gas penetrates easily through walls and ceilings...Fatal if inhaled. May damage fertility or the unborn child if inhaled. Causes damage to blood if inhaled. Causes damage to blood and central nervous system through prolonged or repeated exposure if inhaled...Inhalation Risk: A harmful concentration of this gas in the air will be reached very quickly on loss of containment. Effects of Short-term Exposure: The substance may cause effects on the blood, resulting in carboxyhaemoglobinemia and cardiac disorders. Exposure at high levels may result in death. Effects of Long-term or Repeated Exposure: The substance may have effects on the cardiovascular system and central nervous system. May cause toxicity to human reproduction or development. " (2) 

· An article from the Journal of the American Medical Association in 2006 states, "Researchers discover a link between severe carbon monoxide poisoning and death years later from heart disease."(3) 

· The U.S. Environmental Protection Agency says, "Perhaps the most insidious effect of CO poisoning is the development of delayed neuropsychiatric impairment within 2 - 28 days after poisoning and the slow resolution of neurobehavioral consequences."(4)
· A materials safety data sheet from National Welders Supply, a leading supplier of bottled carbon monoxide to animal shelters, says that carbon monoxide is "Harmful if inhaled. Causes damage to the following organs: Blood, Lungs, Cardiovascular System, Central Nervous System. Vapor may cause flash fire...Extremely flammable. Gas may accumulate in confined areas, travel considerable distance to source of ignition and flash back causing fire or explosion." (5)  

· The Department of Health and Human Services, Center for Disease Control and Prevention says, "Red blood cells pick up CO quicker than they pick up oxygen. If there is a lot of CO in the air, the body may replace oxygen in blood with CO. This blocks oxygen from getting into the body, which can damage tissues and result in death." (6) 

· Science Daily reported in 2004, "Brain damage occurs – days to weeks later – in half of the patients with a serious case of CO poisoning." (7) 

· A 1983 article from Archives of Neurology detailed delayed neurologic effects of CO: "The most frequent symptoms were mental deterioration, urinary or fecal incontinence, gait disturbance, and mutism." (8) 
· Dr. David G. Penney, author of several books on the subject of carbon monoxide, lists nervous system damage caused by CO exposure: causes seizure disorders, multiple-sclerosis-type disorders, speech impairments, forms of aphasia; effects on learning, decrements in intellectual capacity, judgment, ability to concentrate, memory, executive functioning, multi-tasking, emotion; effects on short- to long-term memory and limbic system, ataxia, and slurring of speech. (9) 
· A study at Brigham Young University reports, "It is estimated that as high as 50% of individuals with carbon monoxide poisoning will develop neurologic, neurobehavioral, or cognitive sequelae." (10)
· Yona Amatai studied the effects of low-level CO exposure on higher cognitive function and concluded, "The lower scores on neuropsychological tests indicate dysfunctions in memory, new learning ability, attention and concentration, tracking skills, visuomotor skills, abstract thinking, and visuospatial planing and processing. These dysfunctions correspond with previous reports of carbon monoxide neurotoxic effects in patients with moderate carbon monoxide poisoning. Low-level exposure to carbon monoxide results in impairment of higher cognitive functions." (11)
· A 1925 study from Yale University School of Medicine says, "Occasionally the blood becomes free of carbon monoxide and the coma terminates, but the patient subsequently sinks into a coma again and dies, probably as a result of central nervous system damage." (12)
· A study of patients poisoned by carbon monoxide, from LDS Hospital in Salt Lake City, Utah in 1999 concluded, "Ninety-three per cent of the patients exhibited a variety of cognitive impairments, including impaired attention, memory, executive function, and mental processing speed. Ninety-five per cent of the patients experienced affective changes including depression and anxiety." (13)
· A 2006 study by Christopher Henry and Daniel Satran, M.D. states, "Myocardial injury is a frequent consequence of moderate to severe CO poisoning." 
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