
Boat-Related Carbon Monoxide (CO) Poisonings  
Updated:  April 2007  

At the request of the U.S. Coast Guard, an interagency team (comprised of representatives of the 
National Park Service, the US Department of Interior, and the National Institute for Occupational 
Safety and Health) investigating boat-related CO poisoning compiled a listing of CO poisonings 
occurring across the United States.  The last interagency update of the listing was dated October 
2004.    

In January 2006, the Double Angel Foundation (www.doubleangel.org) updated the interagency 
case listing.  The Foundation is a non-profit organization dedicated to providing ongoing 

awareness of the dangers of CO poisoning on boats.  The Double Angel logo ( 

 

) at the 
beginning of an individual entry identifies such updates.  

New entries for this 2007 Double Angel Foundation update can be found in a box at the 
beginning of each section.   

This document should not be viewed as a complete list of boat-related CO poisonings that have 
occurred, but rather as a listing of poisonings we have been able to identify through a number of 
sources.    

Each entry includes the name of the body of water (if known), a brief summary of the 
circumstances of the poisoning, the source of the information, and the source of CO exposure (if 
made clear by the record reviewed).  Individual entries are listed in alphabetical order by state in 
which the incident occurred, organized in sections listed below.    
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I.  CO Poisonings Outside the Cabin of Houseboats       

  
24 CO-Related Fatalities in this Category     60 Non-Fatal CO Poisonings in this Category  

Alabama - Lake Eufaula 

 
In April 2005, the operator of a 1991 Sumerset houseboat was attempting to remove a line that had gotten entangled in 

propulsion engine outdrive.  The generator on the boat was operating and exhaust from the generator was being trapped 
under deck in a space that has been described in numerous previous incidents as the “Death Zone”.  The victim was 
overcome with carbon monoxide while working to remove the line.  (Source:  US Coast Guard BARD)  

  

Missouri – Table Rock Lake 

 

In September 2005, a swimmer and a passenger (ages 59 and 57) of a moored 1982 Playcraft houseboat survived CO 
poisoning.  No other details were available.  (Source:  US Coast Guard BARD) 

 

North Carolina – Lake Norman 
 In July 2006, 3 children were poisoned as a result of exposure on a 67’ 1996 Sumerset houseboat.  Because some of 

the passengers want to go for a swim, the boat had been anchored, but the generator continued to operate.   Approximately 
25 minutes after being anchored, the captain heard a scream.  Upon investigating the scream, he found 3 children poisoned 
by CO.  The captain called for emergency assistance, and the children were transported to a local hospital.  Upon 
investigation, the captain located a loose exhaust hose that was supposed to be connected to the exhaust end of the 
generator muffler.  This was allowing CO to be released under the deck, right below where the children were playing.  
(Source:  US Coast Guard BARD)  Generator exhaust  

 

Oklahoma – Texoma Lake 
   In July 2006, a man drowned as a result of CO poisoning.  He was on a 75’ 1994 Stardust houseboat, trying to cut an 

anchor line that was caught in the starboard engine.  The anchor line fouled the engine after the vessel was beached.  The 
victim was standing at the rear of the vessel in approximately 4-5 feet of water and checked the prop, confirming that the 
line was caught in the engine.  He also requested to have the engine raised so he could unwrap the line.  He stated the 
exhaust fumes were thick in the engine well but that he could get the line unwrapped without getting in the engine well.  He 
went under the rear of vessel to cut and unwrap the anchor line.  Operator stated that he noticed that he was under a long 
time and yelled through the vents on the side of the vessel but got no response.  The operator then went under the vessel 
and entered the engine well where he felt the victim on the bottom with his feet.  He grabbed the victim and pulled him up 
and started mouth to mouth.  After 5 or 6 breaths he then pushed victim back under the vessel to the outside where others 
placed him on the back of a smaller vessel and called 911 while continuing CPR while heading to the marina where EMS 
was waiting.  (Source:  US Coast Guard BARD)    

  

Arizona - Lake Havasu 

  

A past general manager of 3 Buoys Houseboat Vacations reported the following information:  The company was 
based in Canada, but had 11marinas in the US.  One of the marinas was on Lake Havasu, where they had 75 boats that were 
time share/rentals (several owners, but also rented to non-owners).  Their boats were 54' long, 14'wide, with generators that 
exhausted under the rear deck at water level. In 1985, two employees died from CO exposure while sitting on the rear swim 
platform when the generator operated.  The following year, two customers of the same company were poisoned in the same 
circumstance - sitting on the rear deck platform.  (Source:  Personal communication, Past Manager of the Houseboat Rental 
Company) Rear-directed generator exhaust terminus  

Arizona/Utah - Lake Powell – for more information about the Lake Powell poisonings, 
please see other publications listed on the website. 

 

Since 1994, there have been 10 fatal outdoor poisonings on or near houseboats on Lake Powell.  All of 
the fatalities occurred on privately owned boats, and at least 9 of the 10 deaths were associated with boat that had a stern 
deck that extends several feet beyond the transom, and a lower swim platform.  Eight of the 10 deaths occurred on boats 
with a rear-directed generator exhaust terminus.  Eight of the 10 deaths were witnessed, and these 8 people were known to 
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have entered the airspace beneath the stern deck at some point prior to losing consciousness.  The witnessed deaths all 
occurred within seconds or minutes of exposure.  Five of the deaths were associated with exposure to generator exhaust.  
Two of the deaths were attributed to both generator and propulsion engine exhaust.  Two deaths were associated with 
propulsion engine exhaust only.  The source of CO in the tenth death is not specified.  (Source:  Review of NPS EMS 
Records, Glen Canyon National Recreation Area)    

(37) Since 1990, there have been 37 non-fatal poisonings occurring outside the cabin area of houseboats on Lake Powell.  
Twenty-nine of these poisonings were associated with exposure to generator exhaust only; 3 were associated with 
propulsion engine exhaust only; 1 was associated with exhaust from both types of engines; and the remaining 3 were 
associated with the operation of an engine that was not clearly described in the record.  Twenty-one of these poisonings 
resulted in loss of consciousness, and 15 of these people lost consciousness while in the water (thus were near-drownings).  
(Source:  Review of NPS EMS Records, Glen Canyon National Recreation Area)    

Florida - Silver Glen Springs 

 

In August 1995, a 43-year-old man wearing snorkel gear went into the airspace beneath the extended rear deck of a 1994 
Stardust houseboat to check the engine outdrive.  The boat’s 12.5 kW Kohler generator was activated just before he entered 
the airspace.  The generator exhaust terminus was directed into the airspace.  The boat propulsion engines were not 
operating.  Approximately 5 minutes after he entered the airspace, he was observed floating unresponsively face down in 
the shallow water.  He was retrieved from the water and bystanders administered CPR.  He was then transported to shore, 
and Emergency Medical Service was called.  He was resuscitated in the hospital emergency department, and but died 17 
hours after his exposure.  His COHb (carboxyhemoglobin – CO in the blood) measured in the hospital 2 hours after 
exposure, and after more than an hour on oxygen therapy, was 29.7%.   A forensic toxicologist estimated that the man’s 
COHb was greater than 70% when he collapsed.  Inspection and testing of the houseboat revealed that operation of the  
generator caused rapid accumulation of CO in the above-water airspace beneath the deck (the airspace he entered) such that 
the concentration would reach 4,000 to 10,000 parts per million (ppm) within 2 to 5 minutes after the generator was 
activated.  The cause of death determined by autopsy was cerebral anoxia, due to acute carbon monoxide poisoning with 
submersion.    (Source, Lab Director, Miami-Dade County Medical Examiner Department)  Rear-directed generator 
exhaust terminus  

Georgia - Chattahoochee River 
  In May 2000, a 57-year-old man was repeatedly diving in 6 – 8 feet of water to release the boat anchor from where it 

was jammed.  Each time he emerged, he was near the side-directed generator exhaust terminus of a 1999 Sumerset 
houseboat.  The generator was operating at the time.  When he did not resurface, witnesses dove into the water trying to 
find him.  They were not successful.  Although no autopsy was conducted, blood was drawn and stored.  This stored blood 
was analyzed for COHb content over sixteen months later;  the result was 22%.  (Source:   Georgia Department of Natural 
Resources, Game and Fish Division Law Enforcement Section investigative report)  Side-directed generator exhaust 
terminus   

Kansas – Perry Lake 
In July 2004, a 34-year old woman drowned and two others lost consciousness as a result of CO poisoning.  A group 

of women were swimming behind a group of tethered (rafted) houseboats on which one or more generators were operating.  
There was little wind when the incident occurred.  Two of the women were unconscious, either both floating in the water or 
one in the water and one on the swim platform of one of the boats.  One of the women was not breathing, but was revived, 
and the second was unconscious and unresponsive.  A number of minutes later, someone noted that the third woman was 
missing.  Her body was recovered approximately 30 minutes later.  On autopsy, her COHb was 45%.  (Source:  TV and 
newspaper coverage of the incident; personal communication with the medical examiner and sheriff’s department)    
Generator exhaust   
   

Missouri - Lake of the Ozarks 
In June 1998, a 4-year-old girl was swimming behind the stern deck of a 1989 50’ Gibson houseboat with a group of 

other children.  She wearing a personal flotation device, and was under the direct supervision of adult swimmers.  She 
swam to the swim platform, held on to the ladder while her mother applied sunscreen to her face, and then swam away.  
Within moments she was observed floating face up on the water, unconscious and rigid.  She was quickly brought into the 
boat where her mother, a registered nurse, checked her for respirations and pulse.  She appeared pale and stiff at that time, 
was unresponsive with poor respiratory effort. After 2 to 3 minutes of aggressive stimulation, the child began responding 
with grunts but was described as disoriented and sleepy.  Paramedics were called and arrived 10 to 15 minutes later.  They 
administered oxygen and transported the child to the nearest hospital emergency department within 30-45 minutes.   Her 
COHb level at the hospital after approximately 1 hour of oxygen therapy was 22.2%.  Upon examining the houseboat 
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during their next visit to the lake, the child’s parents discovered that the exhaust terminus for the onboard generator that 
was operating at the time of this poisoning was located at the edge of the swim platform, in the center of the rungs of the 
ladder that the child was holding onto when the sun screen was applied.   (Multiple sources including the parents and a 
peer-reviewed publication)  Rear-directed generator exhaust terminus  

 
In the summer of 1999, a man died on this lake as he swam behind a houseboat.  An autopsy revealed that death came 

not from drowning, but by asphyxiation from CO.  We currently have no further information on this death.  (Source:  
Kansas City Star, 12/14/00, Lee Hill Kavanaugh) Unspecified direction of generator exhaust terminus  

Missouri - Table Rock Lake 
In the July 1999, 2 girls swimming behind a houseboat succumbed to generator exhaust, but were rescued.  (Source:  

Kansas City Star, 12/14/00, Lee Hill Kavanaugh).  Records related to this incident revealed that the children were aged 8 
and 11, and were found unconscious floating behind the Gibson 54’ houseboat.  One of the girls was not breathing when 
she was found.   The girls had been wearing personal flotation devices swimming behind the boat as the boat owner worked 
on the front of the boat.   The generator (no manufacturer specified) was operating at the time, and the exhaust of the 
generator “comes out of the boat right under the swim platform where they were swimming.”  (Source:  Missouri 
Department of Public Safety, Missouri State Water Patrol Accident Investigation Report) Rear-directed generator 
exhaust terminus  

Nevada - Lake Mead 
In July 1997, a 52-year-old man working to clear a rope from around the propeller on a rented houseboat lost 

consciousness as a result of exposure to CO in generator exhaust.  (Source:  Review of NPS EMS records, Lake Mead 
National Recreation Area)  Unspecified direction of generator exhaust terminus  

In October 1997, an 8-year-old child floating in a small rubber raft on the starboard side of a houseboat was poisoned by 
CO in houseboat generator exhaust.  He was exposed for about 5 minutes when he became dizzy, and fell down when he  
tried to walk.  He was transported to a local hospital for treatment.  (Source:  Review of NPS EMS records, Lake Mead 
National Recreation Area) Unspecified direction of generator exhaust terminus  

In June 1999, a 7-year-old child was playing near a houseboat generator for about 10 minutes when she fell into the 
water and lost consciousness as a result of CO exposure.  (Source:  Review of NPS EMS records, Lake Mead National 
Recreation Area) Unspecified direction of generator exhaust terminus  

In June 2003, a 57-year-old man lost consciousness due to significant exposure to CO. He was making a second attempt  
 to remove an entangled rope from the prop of his beached vessel when he was overcome. On the previous evening, he'd 
spent two hours under the swim platform attempting to remove the rope, but had to discontinue his efforts when he became 
weak and nauseous. The next morning, he put on a life jacket, entered the water, and resumed his efforts. Thirty minutes 
later a friend same him float from underneath the swim platform. He was conscious and alert, but slow to answer some 
questions.  He was transported to a medical facility where he was treated for CO poisoning after physicians determined that 
his COHb was very high (the record states “doctors there determined that  he had nearly 20 times the maximum permissible 
amount of carbon monoxide in his blood” but it is unclear what that refers to).  He was admitted to the hospital in serious 
but stable condition.  Further investigation revealed that the 22-horsepower generator on the boat had been operating the 
entire time.  (Source: NPS records)  Unspecific direction of generator exhaust terminus    

North Carolina/Virginia - Kerr Lake 

 

In 1995, a man in his 40's entered the airspace beneath the extended stern deck of a 60' houseboat (manufacturer 
unknown) to conduct repairs.  The home dock of this houseboat was Steel Creek Marina.  The on-board generator with a 
rear-direct exhaust terminus was operating when he entered the airspace.  He quickly died of CO poisoning.  The local 
Coast Guard Auxiliary was contacted, and a full investigation was conducted.  The reporter of the incident did not know 
who conducted the investigation (i.e., Coast Guard, law enforcement, State Wildlife, etc.) but did remember that the man's 
death was directly attributed to the design of the boat.  (Source:  Report by a private individual whose boat was also docked 
at Steel Creek Marina)  Rear-directed generator exhaust terminus  

Tennessee - Center Hill Lake 
   In May 1997, a father dove under the stern deck of his houseboat to repair a mechanical problem.  According to the 

Tennessee Wildlife Resources Agency, he entered the airspace beneath the stern deck into which the exhaust of the 
operating onboard generator was directed.  Because the father did not surface, his son dove under the boat to find him.  
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Both men died of CO poisoning while in that cavity.   (Sources:  Arizona Republic, November 29, 2000; and Tennessee 
Wildlife Resources Agency investigative records) Rear-directed generator exhaust terminus  

Tennessee - Dale Hollow Lake 

 
In June 1997, a family rented a houseboat from Hendrick Creek Resort on Dale Hollow Lake.  Several children were 

playing on the slide and around the back of the boat all day while the generator operated to power the air conditioning 
inside the boat.  One of the children (aged 9) reported to her mother three times that day that she felt sick, but her symptoms 
were attributed to the hot weather and sun.  Her mother had also been feeling ill when she sat in a tube tied to the back deck 
of the houseboat, and attributed her symptoms to the exhaust, but not necessarily to CO.  In the afternoon, the child swam 
on the side of the boat where the generator exhausted because that area was shaded from the sun.  The exhaust exited the 
boat very near the area where she swam.  Her 7-year-old brother was on the stern deck playing.  He was talking to her and 
she told him that she felt sick.  He told her to get out of the water.  She was reaching for the ladder, and did not make it.  
She sank into water that was 8-11 feet deep.  The boy reported to his mother that the girl had gone down and didn’t come 
back up.  The child’s body was found by emergency response personnel.  Although an autopsy was performed, no  
carboxyhemoglobin analysis was done.  (Sources:  Personal communication from the child’s family; and Tennessee 
Wildlife Resources Agency Boating Accident Report)  Unspecified direction of generator exhaust terminus  

Tennessee - Norris Lake 

 

In July 1999, a 45-year-old man went into the water to repair the slide on his 77’ 1995 Stardust houseboat.  
Approximately 5 minutes after he swam under the stern deck of the houseboat, two minors on board went to get help 
because they did not see the man resurface.  His body was recovered from the lake about 3 hours later.  Although no 
autopsy was performed, blood was drawn and analyzed for carboxyhemoglobin (COHb – CO in blood) content, which was 
37%.  (Source: Tennessee Wildlife Resources Agency Boating Accident Report)  Rear-directed generator exhaust 
terminus   

Tennessee - Tims Ford Lake 
In July 1999, a 7-year-old boy wearing a type III personal floatation device was playing and swimming on and near the 

swim deck of a 1979 46’ Stardust houseboat when he was overcome by exhaust from the on-board generator.  He fell into 
the lake and was found floating on his back unresponsive and in convulsions.  He was rescued by others on the boat. 
(Source: Tennessee Wildlife Resources Agency Boating Accident Report) Rear-directed generator exhaust terminus    

 

A 61-year-old woman wearing a ski belt while cleaning algae from the back of a 1990 Gibson 42’ houseboat died from 
CO exposure in June 2000.  She had been in the water approximately 20 minutes when her husband went outside and saw 
her floating 30 feet from the boat on her back and unresponsive.  He worked for approximately 30 minutes to pull her from 
the water onto the swim platform.  At this point, he began to feel lightheaded.  He got back into the boat and deactivated the 
generator.  Because a storm was approaching, and he was afraid that his wife would be blown away, he tied his wife’s body 
to the swim platform until rescuers arrived.  His wife died of CO poisoning, and he was admitted to a hospital intensive 
care unit for CO poisoning treatment.  The wife’s blood CO concentration was 62%.  (Sources:  Arizona Republic, 
November 29, 2000; also AP, December 25, 2000; and Tennessee Wildlife Resources Agency Boating Accident Report)  
Rear-directed generator exhaust terminus   

Tennessee - Unspecified water body 

 

In 1998, a child found floating near the rear of a houseboat that had its generator operating was found to have died 
because of carbon monoxide exposure.  (Source: Tennessee Wildlife Resources Agency Investigative Report) Unspecified 
direction of generator exhaust terminus  

Texas - Lake Travis 
A 19-year-old employee of a houseboat rental company was piloting a 66’ houseboat (no manufacturer specified) when a 

buoy cable became entangled in the engine propeller.  After deactivating the generator (the exhaust of which was directed 
to the rear of the boat into the airspace beneath the swim deck) and waiting a few minutes to assess the situation, he decided 
to go under the aft swim deck of the boat to free the cable.  He was aware of the carbon monoxide (CO) danger and made 
efforts to avoid breathing while under the swim deck.  Unable to hold his breath long enough, he was forced to take two 
breaths while working to free the cable.  A coworker arrived on the scene minutes later to find the employee unconscious.  
The employee was airlifted to the nearest hospital.  Doctors later reported that his blood carbon monoxide level was in the 
lethal range, although no specific details were available from the reporter of this incident.  (Source:  Written 
communication from the rental company manager, Austin TX)  Rear-directed generator exhaust terminus  
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Upon reading the press coverage of the poisonings at Lake Powell, the manager of a fleet of 9 large rental 

houseboats phone to say “We’ve been waiting for this day for years.”   Between 1995 and 2000, he had personal 
involvement with four documentable cases of aft swim-deck CO poisonings (including the one above) and indirect 
knowledge of numerous others.  None were fatalities, but two required hyperbaric oxygen treatment.  All of these 
poisonings involved generator exhaust routed under the swim deck at the back of the boat.    (Source:  Written 
communication from the rental company manager, Austin TX)  Rear-directed generator exhaust terminus 
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II. CO Poisonings Outside the Cabin of Cabin Cruisers and Ski 
Boats 

  
36 CO-Related Fatalities in this Category    101 Non-Fatal CO Poisonings in this Category        

Arizona – Canyon Lake 

 
In October 2006, a 24-year-old female survived CO poisoning while riding on a 2006 Yamaha VX 110 jet ski (personal 

watercraft, or PWC).   She was seated behind the PWC operator, facing outward while they towed someone on a tube.  
While they drifted into shore, the victim stated she was not feeling well.  The operator took the victim to shore, and the 
victim lost consciousness.  When the local fire department arrived, the victim was responsive, but still fading in and out of 
consciousness.  She was transported to a local hospital, where she left against medical advice.  (Source:  AZ Boating 
Accident Report)  Jet ski engine exhaust 

 

Arizona – Colorado River (Martinez Lake) 

 

In September 2005, a 34-year-old man died as a result of CO poisoning.  He was aboard an 1998 Ultra ski boat with a jet 
propulsion inboard engine.  The victim dove into the water to attempt to remove grass and debris from the inlet pump of the 
engine.  He got back on the boat, sitting on the transom, facing the rear of the boat.  Witnesses said he fell off the vessel 
into the water.  His body was recovered two days later.  (Source:  US Coast Guard BARD)  Propulsion engine exhaust   

 

Arizona – Lake Havasu 
  In June 2006, a 10-year-old boy was swimming with a large group that included 8 - 12 children.  After about a half hour, 

the boy was missing.  According to the police report, this boy was last seen swimming at the rear of several boats in the 
South Bridgewater Channel.  Two hours later, his body was located near the center of the channel, drowned.  The medical 
examiner ruled that his COHb level of 19.5% was significant enough to cause impairment and contributed to his risk of 
drowning.  (Source:  Lake Havasu City Police report, Mohave County Office of Medical Examiner)  Propulsion engine 
exhaust   

 

Arizona – Lake Pleasant 
In June 2006, a 4-year-old boy survived poisoning while swimming with his mother near a Sea Ray cabin cruiser boat.  

The child’s family’s boat was anchored with the generator operating to power the cabin’s air conditioning unit.  The child’s 
father was in the cabin with the victim’s sibling.  The mother and the victim were swimming behind the boat, the child 
wearing a personal floatation device.  After about 15 minutes of swimming, the victim began having an altered level of 
consciousness and having seizures.  The parents removed him from the water and after being unable to determine any other 
cause for his actions, called Poison Control.  Poison Control alerted them to the possibility of carbon monoxide poisoning.  
The parents called for assistance from emergency responders.  The victim was transported to the local hospital for 
treatment.  According to the parents, the generator exhaust was right next to the swim ladder, and the boat engine was not 
operating, only the generator.  The lake was relatively calm and the winds were very light at the time of the incident.  There 
were two other boats in the area, neither of which was very close to this family’s boat.  (Source:  Maricopa County Sheriff 
Report; AZ Boating Accident Report)  Generator exhaust 

 

In July 2006, two women (ages 19 and 20) were poisoned while sitting and then leaning on the swim platform of a 
2005 Tige wakeboarding boat.  The boat was rafted up with somewhere between 75 and 150 boats, two rows rafted side by 
side with about a 30’ channel between them.  The girls went into the water at the back of the boat, and then sat on the swim 
platform for about 3 to 5 minutes with their feet in the water. The boat engine had been started while occupants began to 
untie the boat from its rafted position.  The victims then got into the water, leaning on the swim platform with their arms 
crossed while talking to each other.  They then laid their heads on their arms.  One of them began to slip into the water, but 
was immediately pulled into the boat and the other remained slumped over on the swim platform.  She was pulled on to the 
sun deck where another passenger tried to revive her as she was not breathing.  CPR was also briefly started on the girl that 
had partially slipped into the water.  Nearby EMS people responded and continued resuscitation efforts.  The girls were 
transported to the dock and then a nearby hospital that had a hyperbaric chamber.  Both girls were unconscious for about 5 
– 10 minutes. Their COHb levels, after 1 hour and 20 minutes of oxygen therapy, were 18.5 and 15.3%, thus estimated to 
have been in the 30-40% range at the time they lost consciousness.  (Source:  Emergency Medical Services report, Peoria 
Fire Department Record; Maricopa County Sheriff; AZ Boating Accident Report; interviews with the victims)  Propulsion 
engine exhaust 
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