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Location 
Roaring River State Park is a public recreation area covering 4294 acres eight miles south of 
Cassville in Barry County, Missouri. 
 
Narrative 
On 14 October 2022, the KISS Rebreather Roaring River Spring Exploration Team gathered to 
set up bottles in preparation for an exploration of the deep section of Roaring River Spring cave 
system the following day. At 1058HRS, Diver 1 and Diver 2 entered the spring to set deep safety 
bottles beyond the second restriction at a depth of 225 ffw and to check visibility beyond 300 
ffw. Their estimated bottom time was 30-35 minutes. Divers 1 and 2 completed their mission 
at 24 minutes and exited the deep restriction.   

At 1112HRS Diver 3 and the Victim entered the spring to set stage bottles at depths of 130 ffw, 
and 190 ffw. Diver 3 and the Victim, along with other divers setting shallower stage bottles 
were also acting as safety divers for the deeper team (Divers 1 and 2). Their estimated run time 
was 30 minutes. Diver 3 and the Victim set the 130 ft stage bottles at 70 ffw, then returned to 
the surface to pick up the 190 ft bottles, and again submerged at 1120HRS. The plan was to set 
the 190 ft bottles, ascend to 70 ffw, retrieve the 130 ft bottles, descend and set them at 130 
ffw. Diver 3 and the Victim then proceeded to take the 190 ft bottles down. Diver 3 carried 1 
bottle the Victim carried 2 bottles.   

Diver 1 and Diver 2 encountered Diver 3 and the Victim at the 190 ft tie off at 26 minutes into 
their total run time at 1124HRS. At this time Diver 2 communicated with both Diver 3 and the 
Victim; and nothing appeared to be wrong. After this point, according to their dive plan, Diver 1 
and Diver 2 separated for ascent and decompression, due to a lower decompression obligation 
for Diver 1. Diver 4 entered the water at 1122HRS. Diver 4 carried supplies to the 20 ft habitat 
and then took drop weights to the 40 ft habitat.   

Diver 3 set the first 190 ft bottle at 1124 HRS, the Victim set the other 2 bottles at 1125 HRS. At 
1125:30HRS the Victim bumped into Diver 3 hard and began to swim rapidly upward. Diver 3 
chased after the Victim to render assistance, and was only able to catch the victim when he hit 
the ceiling at 165 ffw. The Victim appeared to be struggling with his loop.  Diver attempted to 
assist the Victim by grabbing on to his bail out regulator. The Victim pulled the breathing loop 
out of his mouth and neglected to close it. As the loop came out of the Victim’s mouth Diver 3 
inserted the bail out regulator and purged it, the Victim began to convulse. Diver 3 attempted 
to get the Victim into a rescue position, but struggled to hold the convulsing Victim and 
regulator and was pulled to 205 ffw to the bottom of the cave. Diver 3 continued to attempt to 



render assistance until it was too dangerous to continue to do so, due to loss of visibility, 
guideline, and overexertion. Diver 3 left to get assistance from other divers.   

At 1128HRS Diver 3 ascended to 100 ffw where he encountered Diver 2 on a decompression 
stop. Diver 1 was at a decompression stop at 80 ffw, and observed Diver 3 make contact with 
Diver 2, but did not have direct contact. Diver 3 wrote a note to Diver 2 stating that the Victim 
had experienced a seizure and pointed down. Diver 2 told Diver 3 to ascend.   

At 1129:30HRS, Diver 2 made a rapid descent to locate the Victim. Diver 2 passed through the 
160 ft restriction and began the search at the ceiling, thinking that if it was an Oxygen toxicity 
problem, the Victim may be at the upper level of this area. Diver 2 could not locate the Victim 
shallow, so he searched deeper. At 180 ffw, the visibility in the restriction room was 2-3 ft, 
when it previously was 40-60 ft only minutes before. At 190 ffw, Diver 2 could see the Victim’s 
light through a pocket of better visibility, approximately 10-20 ft below. Diver 2 signaled the 
Victim multiple times and yelled his name, but the Victim’s light never moved. Diver 2 made 
the determination that a rescue was not possible due to the loss of visibility, the guideline, and 
runaway PO2 spike experienced by Diver 2. (It would later be found that Diver 2 had changed 
his diluent to a richer Oxygen and leaner Helium mix for decompression, and he had 
not changed it back to the deep mix when he went to render assistance). Diver 2 began his 
second ascent at 1134HRS.   

At 1132HRS Diver 4 encountered Diver 3 outside of the 40 ft habitat. Diver 3 pulled Diver 4 
into the 40 ft habitat and informed him that the Victim had had a seizure and that Diver 2 
was attempting a rescue/recovery. At 1134HRS, Diver 4 ascended directly to the surface and 
informed the surface manager of the situation and to call the authorities.  Diver 3 descended 
to assist Diver 2 with the rescue. 911 was called at 1134HRS, and emergency management 
and law enforcement were dispatched. Joel Topham, of the Roaring River State Park was 
called at 1135HRS.   

On Diver 2’s second ascent he again met Diver 3. Diver 2 told Diver 3 there was nothing they 
could do to render further assistance and needed to ascend.   

At 1135HRS Diver 4 made a descent to 58 ffw, and saw Diver 3 without the victim, while 
Diver 2 was at 140 ffw on a decompression stop. Diver 4 ascended to the surface and 
informed the surface manager that this was now a recovery operation. Diver 4 was told by 
the surface manager not to attempt the recovery alone, to wait for other divers to complete 
their decompression obligations, and to wait for a Highway Patrol technical diver to arrive on 
scene.   

Diver 3 completed his decompression at 1154HRS.   

Diver 1 completed his decompression at 1241HRS.   

Diver 2 completed his decompression at 1314HRS. 
 
 
 



Recovery Operation 
The recovery operation began on 14 October 2022 at 1600HRS. Two teams were dispatched. 
Team 1 consisted of Diver 2 and Diver 4. Team 2 consisted of Diver 1 and Diver 5. Team 1 
entered the water at 1600HRS to document the scene and recover the Victim. Team 2 entered 
the water at 1608HRS. Team 1 located the Victim at 1605HRS. The Victim was found on the 
bottom at 200 ffw face up, with his loop open and out of his mouth. From observation of the 
conditions on the bottom at 200 ffw, it was clear that both the Victim and Diver 3 had hit the 
bottom during Diver 3’s efforts to render assistance to the victim. Both of the Victim’s cylinders 
still had gas in them. His Oxygen cylinder still had pressure, but the amount was unknown until 
the equipment was inspected post recovery. The Victim had no inline shutoff on his Oxygen. 
The Victim had his bail out regulator in his mouth; it had a slight free flow (one large bubble 
every 1.5 seconds).  Upon initial observation, the Victim’s rebreather appeared to be 
completely intact and functional, aside from the loop being open. After the scene had been 
documented, Team 1 began the recovery process. Diver 4 attached a lanyard to the Victim. 
Diver 2 used the Victim’s own Buoyancy Control Device (BCD) to control his buoyancy on the 
ascent. It should be noted that Diver 2 had to put a significant amount of gas into the Victim’s 
BCD to begin the ascent, and that the left shoulder pull dump would get stuck open and vent 
gas. Team 1 ascended with the Victim to a depth of 85 ffw, where Team 2 was waiting to take 
the Victim to the surface. Team 1 began their decompression at 1614HRS, and surfaced at 
1631HRS. Team 2 surfaced with the Victim at 1624HRS.   

Post Recovery Equipment Inspection 
Left tank LP50 (plumbed diluent, deployed bail out)  

 2200 psi. 
 Labeled as 24/00. 
 Analyzed as 26/00. 

 
Right tank LP50 (stowed bail out and wing inflation) 

 1700 psi. 
 Labeled as 24/00. 
 Analyzed as 26/00. 

   
Oxygen 

 900 psi upon inspection and flowing until turned off during inspection. 
 Analyzed as 100/00. 

 
Drysuit was intact and still able to hold pressure. 
 
Backup computer (Shearwater Perdix AI) 

 Stand-alone setpoint set to .7 
 Closed circuit gas set to 24/00. 
 3 transmitters programmed 



o D1 – Diluent, left tank. 
o B1 – Bail out, right tank. 
o O2. 

 
Primary computer (Shearwater NERD2)   

 Hardwired O2 cells reading .95, .97, .91   
 Closed circuit gas set to 24/00.   
 3 transmitters programmed   

o D1 – Diluent, left tank.   
o B1 – Bail out, right tank.   
o O2. 

 
Rebreather (KISS Sidewinder)   

 Loop was completely intact. 
 Counter lungs were securely fastened with clips in place. 
 Heads were securely fastened. 
 Loop hoses were securely fastened with tower locked. 
 Loop hoses were securely fastened to Dive Surface Valve with clips in place. 
 Dive Surface Valve (DSV) was in the open position. 
 Sensor head was opened during inspection. Some water was present. 
 Counter lung was then detached during inspection. A small amount of water was 

present. 
 

Analysis 
It would appear that the Victim misanalysed his diluent and bail out tanks (FIO2 24% vs 26%) 
and violated the maximum operating depth (MOD) of the gas. Using a maximum PO2 of 1.4 for 
his diluent, the maximum operating depth on open circuit for EAN 26 is 145 ffw.  Even using 
EAN 24 as his cylinders were labeled, the maximum operating depth for this bailout would have 
been 160 ffw though his dive plan was to go to 190 ffw of depth.  The KISS Sidewinder uses the 
bailout cylinders also as diluent.  The recommended maximum PO2 at a depth of 190 ffw for 
diluent gas is 1.1 ATA.  Given this and his planned depth of 190 ffw, his maximum FIO2 in his 
diluent/bailout cylinders should have been 16%, not 26% or even 24%. 

From the NERD2 data, the Victim was also adding a considerable amount of Oxygen to his 
breathing loop on the decent. This combination of factors appears to have led to a critically 
high PO2 at depth for several minutes and eventually to an oxygen toxicity seizure. One could 
also hypothesize the victim was impaired by nitrogen narcosis, due to having no helium in his 
diluent. This could have led to impaired judgment and a slow response to his elevated PO2. 
When the victim removed his loop from his mouth without closing the DSV, his buoyancy 
immediately became negative, due to the loss of loop volume. This was clear from the victim’s 
rapid descent to 200 ffw, which pulled Diver 3 to the bottom while trying to render assistance.  

Gas density with resultant carbon dioxide buildup could also have been a contributing factor as 
the gas density of EAN 26% at 190 ffw with a PO2 of 1.8 is 8.56 grams per liter.  That’s 69% 



higher than the gas density of air at 100 fsw, which is 5.08 grams per liter.  Hypercapnia from 
carbon dioxide buildup in the setting of increased work of breathing could have exacerbated 
both hyperoxia and nitrogen narcosis.  

The Victim’s equipment was observed to be intact and undamaged. Equipment malfunction is 
not suspected to be a cause of the fatality.  

It is unknown by members of the team whether the Victim had any underlying health 
conditions that were contributing factors to this incident. No such health conditions were 
disclosed on the Victim’s medical disclosure form, but underlying medical conditions and/or 
medications to treat such conditions could have made the victim more prone to a hyperoxic 
seizure despite only having been above a PO2 of 1.6 for several minutes.  While it is uncommon 
for someone to have an oxygen seizure with such a short exposure to breathing a hyperoxic 
mix, individual diver susceptibility is extremely variable.  As such, divers should be conservative 
in planning their oxygen exposure.  
 


