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1.Introduction 
The accident in the flooded Maria Concordia magnesite mine shocked the entire Polish and 

even the international diving community. It was an unprecedented event - three of our 

colleagues lost their lives during a training dive which was part of a cave diving course. One 

of them was the instructor leading the training. 

Describing this event is extremely difficult out of consideration for the feelings of families, 

friends, people directly involved in the event, as well as the memory of the victims themselves. 

The sole and primary aim of this report is to prevent similar and other diving accidents in the 

future. Knowledge of the real sequence of events that led to a close call or an accident situation 

is one of the most important means for making people alert at an early stage when a situation 

is starting to go wrong - and thus prevent another tragic event. 

The purpose of this report is not to apportion blame or assign responsibility for this accident. 

The report rather seeks to investigate factors that had an impact on the event, even when their 

initial influence may have been negligible, or it is unlikely that they were of particular real 

significance. Complex problems never have a single cause, and simple incidents are in most 

cases easily resolved. A serious accident happens when problems or contributing factors build 

up, and it is rarely possible to identify a single element that is individually responsible for the 

accident. Many of the identified problems, however, can already be avoided even before 

entering the water. 

 

1.1 Formal basis of the report 
This report was prepared at the request of the Management Board of KLT DIVING sp. z o.o. 

registered in Wroclaw, the authorised user of the flooded Maria Concordia magnesite mine. 

The main purpose of the study is to improve diving safety in this mine and any other overhead 

diving environments that do not allow direct ascent to the surface. To this end the report 

analyses the accident with regard to room for possible improvements to diving and training 

procedures. The analysis of the sequence of events that led to this tragedy is of high 

educational value and has the potential to provide substantial merit for the future training of 

diving instructors. We believe that its publication may significantly improve safety during many 

future dives and thus importantly is also in the public interest. 

1.2 Authorship and copyrights 
The report was prepared by Witold Hoffmann in his capacity as a diving instructor, 

speleologist, and cave explorer, and based on his knowledge of the circumstances of the 

accident, the mine itself, as well as his experience in diving in an overhead environment. He 

has participated in the search action. 

The information, comments, conclusions, and observations presented come from many 

people, both people who participated in the fatal dive, and people involved in the search 

operation on site, who know all the details about this mine. 

Jacek Konikowski, a cave diving instructor-trainer, has provided direct input and comments on 

training and procedural issues during cave courses. 

 

Additionally, the author would like to thank the following people: 

Pawel Myslinski, managing director of the Maria Concordia Mine - for providing information 

about the mine, a first-hand account of the day of the accident, and logistical support. 
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Jarek Kur - for travelling 500 km without hesitation to support the underwater search 

operations and for coordinating the activities on the surface. 

Krzysztof Starnawski - for all the activities during the search both underwater and also, all his 

support on the surface, which can actually often be more difficult, as well as his comments on 

the accident itself. 

The surviving participants of the fatal dive - for providing information required to reconstruct 

the sequence of events underwater. 

Iwona Tomica - for the meticulous recording of witnesses' accounts on the spot, collecting 

additional details, as well as descriptions of all the equipment used by the divers involved in 

the accident. 

Filip Długosz and Wojtek Czechowski - for assistance on site and gases blending. 

Michał Klimek and Maciej Caputa of the fire rescue department - for professional support of 

the underwater search action. 

The leader of the rescue action - for the decision to allow the Author and Krzysztof Starnawski 

to pursue the underwater search action and his trust and his full support. 

Firefighters, police officers, and all other service personnel taking part in the rescue action on 

site - for their unwavering professionalism and their oustanding assistance at all times. 

English translation was prepared by Aleksandra Gruca, and reviewed by the Author. Huge 

thanks for this work. 

Publishing, sharing and quoting this report is permitted only in its entirety and without changes 

- as a complete pdf file. If you wish to use any part of this publication in isolation, you must 

obtain prior written permission from the author. 

  

2. Description of the accident site  
Maria Concordia is a flooded magnesite mine. 

Mining activity in the mine began in 1920 and continued intermittently until 1963. After 

purchasing the land on which the Ewa shaft is located in 2016 and signing a mining use 

agreement, the authorised user of the site started making the underwater passages accessible 

to divers. It has also built infrastructure to allow divers unfamiliar with rope techniques to 

access the dive site fairly comfortably. At the time of the accident, the logistics of accessing 

the water consisted of lowering the equipment and the diver by electric winch down a shaft 

about 40 m into the dry section. A further 3-4 m distance to the water surface is bridged using 

steel ladders. 

On the water level (depending on its level - at the time of the accident it was about 15 cm 

below the regular water line) there is a steel platform that allows to prepare the equipment and 

facilitate the entry and exit from the water. 
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View from the water level up towards the surface. The black square in the centre of the picture is the way out, and in its very 

centre one can see the daylight of the entrance. Source - Instagram Maria Concordia 

 

The 'changing room' level. At the bottom, on the water level, the platform with tanks is visible. The red ball is the electric winch 

hitch used to transport divers and their equipment from the surface to the water level. Source - Instagram Maria Concordia 
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Water surface level view, preparations before entering a dive. Source - private  archives 

  

Underwater, the shaft leads to several independent flooded levels. A wide vertical shaft 

measuring approximately 3 x 2.5 m leads along two steel pipes to a depth of 36 m below the 

water surface. The shaft is depicted by the square box on the right in the map below, which 

shows an overview of the level where the accident occurred.  That level is the marked ‘level 

12’ in the map below and was 14 m deep below the water surface at the time of the accident. 

 

Overview of the lines at level -14m. The grey centre symbol marks the beginning of the jump line, the grey wiggles indicate the 

location of the stone dam, and the brown symbol shows the location of the wooden dam. Author - Zaraz 
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2.1 The divers participating in the fatal dive and their roles 
  

Student 1 - diving in a 2x12 l backmount configuration with an 11.1 l stage cylinder. He had 

completed the Intro to Cave course with Student 3 in the team, and after the Intro to Cave 

course he had experience from about 3-5 dives in overhead environments. 

Student 2 - diving in a  2x12 l backmount configuration with an 11.1 l stage cylinder. He had 

completed the Intro to Cave course earlier than Students 1 and 2 (in a different team). He had 

been diving in open water for about 15 years, had a Full Trimix certificate, including 2 dives to 

100m and many to 60-70m. After the Intro to Cave course he had experience from about 3-5 

dives in the overhead environment. He died during the incident. 

Student 3 - diving in a 2x11.1 l sidemount configuration with an 11.1 l stage cylinder. He had 

completed the Intro to Cave course in a team with Student 1 but using a backmount 

configuration. He had approximately 6 years of diving experience, averaging 1-2 dives per 

week in open water. He was trained at Advanced Nitrox level with a 2x12 l backmount set. 

Shortly before the accident he had completed an Open Water Sidemount course, and on the 

day of the accident he made his first overhead dive in this configuration. He died during the 

incident. 

Instructor - diving in a 2x11.1 l sidemount configuration with an 11.1 l stage cylinder. He has 

been an instructor since 2008, including giving technical training since 2010. He has been a 

Technical Full Cave, Full Mine, Advanced Cave Sidemount Instructor. He died during the 

incident. 

Observer - diving in a 2x12 l Backmount configuration. Very experienced 'mine' diver, who 

has made many exploration dives in this mine. Recreational diving instructor. 

T diver - (To diving independently, solo, at other levels of the mine. He has not been involved 

in the accident. His stage tanks were used during the search action. 

  

The Instructor and Student 3 dived in Sidemount configuration whereas Student 1, Student 2 

and the Observer dived in backmount configurations (twinset 2x12). The role of the Observer 

is passive role, as he was to remain at a distance from the team, observing the behaviour of 

the students underwater (correctness of setting up jumps, marking exit site, etc.). 

 

2.2 Characteristic of the accident site 
  

The description of the accident site is based on search team observations made during the 

dives.  

After entering the -14 m level through a metal construction of the vertical shaft, rescuers dived 

through a wide corridor of about 2x2 m. On its left side, metal pipe elements can be seen along 

with the 3 mm black-yellow mainline. 
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The yellow line on the left was set up during the search operation. In the middle one can see the fixed mainline and its tie-off 

attached to a stone 

After leaving the vertical shaft at the -14m level, around 35 metres from this exit there is a 

small dead end on the left side while the main corridor turns to the right, and ends after a few 

metres in a large room, from which no further corridors lead. Straight ahead the corridor is 

divided by a mining dam, which can be traversed through an opening near the ceiling  of the 

corridor that is about 1 metre high. Such dams were usually built by miners when they had 

finished excavating a particular part of the mine. There was no collapse of natural or manmade 

stone structures discernible. The compactness of the bedrock in the excavation site is quite 

high - reflected by most of the corridors lacking load-bearing structures, indicating that the rock 

mass was stable and that the corridors did not require additional protection from collapse. 

 

 

Stone dam at -14 m level two weeks after the accident. View from the shaft side. Source: private archives of the author 
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The fixed line in front of the stone dam makes a 90 degrees turn to the right towards a room 

that forms a dead end (marked as ‘Big Room’ on the map above). The jump across the 

stone dam is marked by a single arrow; the jumpline is not visible from the jump arrow. 

 

 

View after crossing the dam. The jump line is attached to the visible wooden log.  
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A schematic map of the corridor at the level -14 m as it was when the team was starting the dive on the day of the accident 

(reconstruction). Author - W. Hoffmann 
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3. Sequence of events with their analysis 
 

The number of events and details related to this accident is so large that their analysis has 

been divided into two parts. Part one presents the most likely sequence of events, based on 

the accounts of the direct witnesses. Due to the distress caused by the fatal event and the 

following search action - a lot of information and details unfortunately could not be determined 

with 100% certainty. 

The second part, preceded by information obtained during the search action, attempts  to 

outline possible event scenarios. However, we are aware that it will never be possible to 

reconstruct the exact course of events and any attempts of analysis without additional 

information will always be based mainly on speculations. 

 

3.1 Part One 
The dive on October 3, 2021 was the first training dive during the Full Cave course in the 

IANTD federation. The students were certified divers at the Intro to Cave level. They 

completed their Intro to Cave courses in early 2021. The Intro to Cave course included, apart 

from open water training dives (running the line skills, etc.), only two dives in an overhead 

environment, both of which in the Maria Concordia mine. After the Intro to Cave course the 

students had experience of about 2-5 dives in overhead environments. 

 

 

Comments 

According to the standards of any diving federation, the dives that are a part of the Cave 

Course should be conducted in a cave, not in a mine. Potentially, it could be possible that the 

mine dives were considered as ‘warm-up/refresh’ dives, as a form of preparation before 

starting the proper training in caves. During such dives students could indeed have a chance 

to refresh the skills learned during an Intro to Cave course. However, the dives conducted on 

October 3rd were officially recorded as being a part of the Cave course. 

 

A further concern is related to the general approach of the Instructor to the training standards, 

mainly their administrative and organisational parts rather than underwater activities. The 

Instructor's attitude to initial formal requirements of the training standards, however, might give 

an indication of overall  compliance with the training standards). For instance, when an Intro 

to Cave course has been conducted in a mine, as confirmed by the witnesses, the divers 

should not have been certified as Intro to Cave Divers but as Introductory Mine Divers upon 

completion of the respective course. 

 

It is also unclear whether the planned Cave course was to be conducted at one dive site or at 

several locations and, specifically, whether the rest of the training dives for this course were 

also to take place at Maria Concordia Mine or whether it was just one of several sites planned 

for the training. According to the standards of most diving federations, a Cave/Mine Diver 

course cannot take place in just one mine/cave. The TDI / PSAI Intro to Cave or Mine Diver 

courses require training in a minimum of two different sites, while TDI / PSAI Full Cave or Mine 

Diver level 2 requires training in a minimum of three different sites. The IANTD standards also 

require a minimum of 3 different cave dives for the Cave course. 

 

Student 3 completed the Intro to Cave course in a backmount configuration. During the fatal 

dive he was using a sidemount configuration with a long hose. He had been diving in a 
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sidemount configuration for about 2 months. The instructor was also diving in a sidemount 

configuration with a long hose. That day, while packing his gear to transport it underground, 

Student 3 asked the instructor to explain how to use the long hose in sidemount, indicating his 

unfamiliarity with the configuration. 

 

Comments 

A Cave course - especially the parts of it taking place in an overhead environment - is not the 

appropriate place and time to learn and improve the basics of your own equipment 

configuration. Significant configuration changes - such as from backmount to sidemount - 

during a cave course are possible but should be preceded at least by classes covering the 

new procedures and a sufficient number of practice dives. 

 

Student 3 did his sidemount course with the Instructor in a Toddy-Style (TS) configuration. If 

a diver is taking a TS open water course, and the instructor knows that his student is also, at 

the same time, participating in a cave course, it is mandatory to discuss and practise 

underwater the use of a long hose in the TS configuration. This is particularly critical if the 

instructor plans to introduce a TS configuration during the cave training. The request of 

Student 3 for help and advice on this just before entering the water for the first dive of the 

Cave course is a clear indication that this dive should have been planned more as a practice 

dive, with more of a focus on technical skills than already including stressful tasks - even if 

this might require extending the number of dives initially planned for the entire training. 

 

For Cave training as for any other diving course it is not possible to determine the exact  

number of dives required for students to acquire the prescribed skills. Some divers will need 

one or even several days to catch up on missing or lapsed knowledge or skills from previous 

courses, or simply to  acquire the necessary level of comfort and required theory. Pricing 

training as a 'price per course' puts the instructor under pressure to complete the course in a 

limited number of dives. A better model would be to price per training day, removing the 

pressure to complete the course in a set number of days. 

 

Before the dive that day, Student 2 had attached his wing upside down and had to fix this  

mistake. 

 

Comments 

Signs of distress, or poor physical or mental conditions of students are clear indications for 

reducing the expected stress level and difficulty of the skills required on that day. If the aim of 

the training is to put the student into a difficult or highly stressful situation then it must be done 

in such a place and in such a way that even if a student makes critical mistakes his or her life 

will not be endangered. 

 

The dive plan was to descend the shaft to the level of -14 m, enter at this level, and then 

Student 1 would make a jump over the stone dam. 

 

Behind the stone dam there was a jump line without navigation marks, which started at a solid 

tie-off attached to a large wooden log lying across the corridor. The line was ending after about 

80 m just before a stone pile, which also marked the end of the corridor. At the beginning of 

this line, the instructor and students were to deposit stage tanks for skill practice - the stage 

tanks were not planned to be used for decompression.   
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Comments 

During a Cave course stage tanks should not be used to extend penetration. In this dive on 

October 3, however, that introduced additional task-loading and more complexity in the dive 

plan. Deposited tanks added another factor that should have been considered carefully during 

dive planning, requiring additional skills and proper handling during the dive. Depositing side 

tanks properly in an overhead environment is a difficult task to perform in its own right. Taking 

the side tanks deep into the mine, behind the dam even, made the dive considerably more 

complicated and should not have been done for this training dive. In case tanks were required 

for decompression, assuming there might have been an intent to practice the skills required 

for decompression dives, the tanks should have been deposited at the entrance of the -14 m 

level. 

 

On the day of the accident at the -14 m level, about 35 m from the stone dam there was also 

a 'T' which led to a wooden dam. At this ‘T’, according to the dive plan, the search for a lost 

diver drill was to begin, followed by the recovery of the missing and additionally 'unconscious' 

diver, who was meant to be carried to the vertical shaft. The missing and 'unconscious' diver 

was to be the instructor - simulating this situation by hiding in the side corridor behind the 

wooden dam. 

 

Comments 

The ‘lost diver’ drill is a mandatory component of an Intro to Cave course. In its standard 

version it consists primarily of discussing / looking for clues of where the diver may have gotten 

lost, including navigation markers, passing unconnected jumps, silt, or bubble trails overhead. 

An important part is defining possible gas limits for a search and determining the points of last 

return in different scenarios. As its final part, the exercise includes running a reel to a diver 

who is away from the line in zero visibility, and placing him or her in front of the team to lead 

out to the exit. 

 

Additional elements include e.g. leaving a search reel  or a connected jump in case a diver is 

not found, marking it appropriately or leaving a message in wetnotes when leaving a cave, 

depositing a backup light on the line either to indicate the way out in the dark or leaving it  just 

for possible use by the lost diver. 

 

In summary, this drill is a quite complex and extensive exercise, which necessarily requires a 

preparatory so-called 'land drill' - practicing the full procedure dry, on the surface. 

 

According to the information provided by the participants of the fatal dive there were no 

theoretical classes or dry exercises before the first and fatal dive of the Cave course. The 

instructor allegedly failed to explain / remind the students about the procedure for searching 

for a lost diver. The students thus followed the procedures they remembered from the Intro to 

Cave course and the Rescue course. They just knew that they should place a Cookie marker 

and backup light. 

 

Comments 

Transporting an 'unconscious' diver in a cave / mine is an extremely difficult task, which is 

not usually a part of any regular Cave course. It requires perfect buoyancy control and even 

in a large passage with good visibility is a difficult task that often requires the whole team to 

be involved, where e.g. one person transports, another lights the way out and assists the 

carrying person. 
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The drill is sometimes performed in the final part of a Cave course (last dives), and only under 

safe conditions and with direct supervision and assistance of an instructor, as loss of buoyancy 

in an overhead environment may end with head injury, barotrauma from rapid ascent in a 

shaft, and other serious consequences. 

 

In this particular case, the Students were well aware of where the instructor was, so they did 

not need to search for him, but they were supposed to follow the correct lost diver search 

procedure and transport the unconscious instructor to the mainline. The exercise could 

therefore instead have been arranged in the side corridor before the wooden dam, where the 

instructor could have seen the students. Sometimes a 'lost diver' drill is carried out with an 

element of surprise, i.e. the instructor is the last diver in the team and tries to disappear 

unnoticed. It is also possible, having discussed this on the surface, for the instructor to 'hide' 

one of the students. In that case it is a good practice to stay behind a turn in a corridor or, 

more often, have the missing diver 'stuck' to the ceiling, which allows the instructor to see the 

students all the time. From the point of view of proper supervision this can be a rather 

problematic exercise but it can be done without losing control over the students when planned 

properly. 

 

In the case of the fatal dive,  however, the instructor went far into a side corridor which is very 

easily silted and the supervision of the students by the instructor was impossible. In addition, 

the 'lost diver' diver exercise should not end with the carrying of an 'unconscious' diver from 

the cave / mine, especially when the simulant is the instructor - as then he loses any possibility 

of supervision of the divers. 

 

Certainly no such exercise is included in the standards of TDI, PSAI or IANTD, and most likely 

not in the standards of any other diving federation. Of course, nothing stands in the way of 

extending the set of the skills taught beyond the minimum requirements by the standards of a 

given training organization but this should be approached conservatively and with reason. The 

complexity of training tasks should be incremented progressively. The 'lost diver' drill and the 

'unconscious' diver drill should then best be practised separately or, if combined, then only 

during one of the final training dives. 

 

It is also crucial to choose the right dive site (cave or mine) and a suitable location to perform 

the aforementioned drill. Beside the fact that cave course training dives cannot be performed 

in a mine, it should be assumed that a loss of visibility will occur during the drill, and this should 

be taken into account while preparing a dive plan, selecting an appropriate location for the 

exercise and providing sufficient discussion and refreshment of the procedures to be followed 

on loss of visibility. While the first part of the planned exercise of this dive, searching for the 

lost diver, should in principle not result in a loss of visibility later a loss of visibility was certain 

when towing an 'unconscious' diver. Based on experience it is well known that the main 

problem with this exercise is buoyancy control, at least for the first few minutes. The students 

usually drag the legs/fins of the ‘injured’ diver along the bottom before they manage to 

establish buoyancy. Therefore it was to be expected that this part of the exercise in this 

particular place would generate potential dangers to the students and prevent the instructor 

from proper supervision. It is absolutely essential to conduct this drill in a place without silt. 

 

During the planned dive it was necessary to pass a so-called 'minor restriction,' the wooden 

dam - forcing a single file formation with one diver behind the other. The corridor behind the 

wooden dam in which the exercises were to take place is long and narrow with silt that is 

extremely easy to stir up, and thus a high risk of zero visibility. These characteristics of the 
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location and the lack of direct supervision by the instructor create a potentially very dangerous 

situation in which many things can go wrong. 

 

About 6 m after the T-junction the side corridor is divided by the half-open wooden dam. 

Afterwards, the corridor ascends, forming a narrow passage with a lot of silt until it tightens 

without any possibility of further exploration. 

 

After finishing the drill, the instructor and the students were to surface, discuss it, and then 

return to the corridor at -14 m and repeat the exercise with a different student. Then, the 

instructor, the Students and the observer would move to the level -6 m, where other drills 

would take place, such as gas sharing (OOG) and diving in a black mask. 

 

 

 

The dive 

Before the start of the dive, the observer performed a gear check of ‘Air, Buoyancy, Candles, 

Devices, Emergency Devices’ (ABCDE) with Students 1 and Student 2 - three if them checked 

all key pieces of the equipment of Student 1 and Student 2 (gas check, primary light, 

regulators, BCD, dry suit, backup lights, cutting devices, modified S-drill). The instructor 

performed a separate gear check with Student 3. 

 

Comments 

When Students 1, 2, and 3 are meant to work as a team, it is unacceptable to have a 'mixed' 

equipment check. The check should have been carried out by members of the entire team, 

which - given the time break in training (completing the Intro to Cave course, followed by their 

own separate dives) - would also have allowed the Students to re familiarise themselves with 

the equipment of their partners. (especially taking into account that the team was mixed - 

Backmount/ Sidemount)Also  Instructor could assess how well the team remembered the 

equipment check procedures. 

 

If only an ABCDE check (Air, Buoyancy, Candles, Devices, Emergency Devices) was carried 

out, it means that a quick reminder of the dive plan was missing, e.g. SADDDDD - Sequence, 

Air (return pressure), Depth, Distance, Direction (navigation), Duration, Decompression 

(however it is possible that this was still done before entering the water). 

 

The observer descended a few minutes before the entire team and waited at -14m level with 

lights off. While entering the -14 m level, the Instructor was first, followed by Student 1 and 

then the rest (Student 2 and 3). Students 1, 2 and 3 were a team. The observer turned off his 

light and watched the students. The visibility was very good. Student 2 placed one Cookie 

marker on the line (at the surface they had agreed among themselves that they would place 

one marker per team on the dive). Student 1, who was supposed to make a jump, pulled out 

the spool. At this point, Student 3 approached and made the jump connection, which surprised 

Student 1. Then, the instructor went through the stone dam first, followed by Student 3 (he 

was placing the jump line), then Student 1, Student 2 and the Observer. Instructor and the 

students deposited their stage tanks on the line just behind the stone dam in the order in which 

they swam through it, i.e. closest to the dam was a stage of  Student 2, then Student 1, Student 

3 and the Instructor. The instructor's stage tank was positively buoyant, significantly lifting up 

the guideline. 
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Comments 

Placing a jump is a new procedure, as the Intro to Cave course does not cover any navigation 

skills (neither T-junctions, nor jumps or gaps) as it allows diving along the mainline only. 

Placing a proper jump with correct use of markers, light operation, correct cooperation and 

positioning of team members is a quite complicated procedure. This exercise is perfectly 

suitable for the first training dive - as the main and only new training element. 

 

Also, explanation of jump procedures, line protocol during navigation, pros and cons of using 

so-called 'team cookies' is often done as a half training day dedicated to land drills - practising 

these procedures 'dry', on the surface. 

 

The plan suggested by the Instructor and executed during the dive was extremely overloaded 

with tasks - doing a jump, using a stage, stage deposition, navigating another 'T' junction, 

search for the lost diver, transport of the 'unconscious' diver, then a repeat of all the elements 

and more drills at a shallower level. 

 

We can clearly already at the beginning see evidence of task overload, insufficient briefings 

before the dive, as well as students insufficiently memorising the dive plan, - as shown by the 

behaviour of the team when they were executing a jump over a stone dam 

 

The navigation marker was placed by Student 2, while running the jump line was planned to 

be done by Student 1 - which is a mistake in itself: the navigation marker should be placed on 

the line by the person running the jump line. At this point, unexpectedly, and against the dive 

plan Student 3 appeared at the marker and started running a jump line. 

 

The Instructor's aluminium S80 stage tank was positively buoyant, so it must have had  no 

more than 30-40 bar. So it was almost empty. The place where it was deposited behind the 

stone dam was not chosen very well - it should have been placed near the tie-off to reduce 

the displacement of the line. Taking an almost empty tank into an overhead environment is 

also hard to justify, even if there was no plan of using it. 

 

 

The divers arrived at a 'T' junction near the wooden dam. The instructor signalled that he was 

swimming right towards the wooden dam, where the students were supposed to search for 

him. The observer, being the last diver, passed the waiting students with lights off and 

positioned himself about 6 metres into the mine in order to observe the exercise without 

disturbing it. Student 1 placed a Cookie marker (with his marking). Student 2 started the search 

for the instructor (Student 3 was supposed to do it). Student 1 waited with Student 3 at the 'T' 

junction. The observer did not notice which particular student went in search of the Instructor. 

According to the observer, a directional arrow, Cookie marker, and backup flashlight were 

placed at the 'T' junction. 

 

 

Comments 

Once again we can observe a drastically different execution of the exercise than it was 

planned. The drills were also combined with a lot of mix-ups regarding the order of divers in a 

team. After placing the jump, Student 3 was the leading diver, therefore when passing over a 

'T' junction that required a navigational decision and the 'team cookie' procedure, it was his 

Cookie marker that should be placed at the 'T' junction. 
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In case there was a change of student performing a drill, the whole team should stay on the 

'correct' side of the 'T' junction (i.e. the exit side). Only the Student searching for the Instructor 

should have swum over the 'T' and place a marker. 

 

Placing the backup light on the line only makes sense at the end of the drill - after returning 

from the search. It may happen that the found diver needs additional light, which will mean 

that depositing the light at the place where the search began was actually a mistake. 

 

Before the dive on October 3rd, there was no proper briefing as required by the standards, 

'common sense' and logic. Based on the information from Student 1, there was no explanation 

of how to perform the planned exercises (search for the lost diver, towing the "unconscious" 

diver). Given the mistakes made by the students during this dive (tasks performed by individual 

team members did not match those assigned), the briefing describing the dive and roles of 

team members was probably not sufficient. Well conducted land drills (lost diver procedure, 

jump placing, navigation over a 'T', correct positioning of the team when making navigational 

decisions) would have been very helpful for the students in performing the exercise, which 

they knew only theoretically. Then the students would not have to "invent" during the 

underwater exercise how to conduct such an exercise. 

 

Swapping students is also another change to the established plan. If a spool is missing (e.g., 

because it was used to make a jump), Student 3 could ask Student 2 to give him the additional 

spool as there exists appropriate diving signs that can be used in such situation. 

 

Student 2 did not appear back for about 10 minutes and visibility began to decrease as ‘milky 

water’ (a suspension of light sediment which strongly reduces visibility) began to flow from the 

corridor where the instructor hid. 

 

Comments 

During subsequent documentary dives it became apparent that each entry into this corridor 

causes an inevitable gravitational outflow of a cloud of silt, which quickly reduces visibility to 

almost zero. This fact must have been known to the instructor, who knew the dive site very 

well. Two weeks earlier, during similar exercises conducted in this corridor (the same 

scenario), an identical problem occurred. According to the information given to the author, at 

that time, the first diver doing this exercise 'panicked' (whatever that means) and he did not 

want to enter the water anymore. However, he was persuaded and the next day he did the 

drill, he 'broke through'. 

 

The observer's account indicated that at this point he was no longer able to determine where 

anyone was. He lost visual contact with the students. After a while, he tried to find them in the 

dark along the line. The observer headed at the ‘T’ junction towards the wooden dam, behind 

which the instructor hid. He did not meet anyone on the way. The line was intact, but behind 

the wooden dam (about 2-3 m) it became loose. In addition, he encountered a 'line trap' with 

the line disappearing between the rocks. 

 

When the observer was unable to move further along the line, he turned back to the 'T' 

junction. He found no one there, so he returned again to the wooden dam. Visibility was 

already zero and the observer could not see the computer, his own light and the line. He swam 

a short distance past the dam and returned to the junction. At the ‘T’ he couldn't see or feel 

the light, he could not feel the Cookie marker, he probably sensed the Arrow marker. He did 

not see any lights. He started heading towards the exit. 
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The observer noticed that the line became loose and he lost contact with it for a while. He lost 

orientation and could not read the compass on the computer as the visibility was zero. He 

finally found the line and swam back to the stages. The line was entangled for some reason, 

but he managed to pass the stages and felt like he was touching someone. He swam a bit 

further, hoping to get into the zone with better visibility. After a while, he met Student 1 who 

was facing the mine. For this entire time the Observer and  had been in the corridor and they 

had not yet reached the stone dam through which one passes into the shaft. The observer 

showed a sign for Student 1 to stay and went back into the corridor by himself. 

 

The observer met Student 2, who was swimming towards the exit. All together (the observer, 

Student 1 and Student 2) swam to the stone dam where there was still good visibility. 

 

According to the account of Student 1, when milky water started coming out from the side 

corridor into which Student 2 had entered to search for the instructor, Student 1 and Student 

3 grabbed the line. Student 3 nervously held to the line, while his other hand searched for 

Student 1's hand on the line. They held on 'hand to hand' and waited. Visibility immediately 

dropped to zero. At one point, Student 2 appeared out of the corridor where the instructor had 

hidden, but without the instructor. He started to head towards the exit in the direction of the 

stone dam. Student 1 and Student 3 separated, and Student 1 also lost sight of the observer. 

Student 1 swam backwards towards the stone dam moving away from the milky water coming 

from the corridor where the instructor was hiding. Student 1 did not take his Cookie marker 

from the ‘T’ junction because he did not assume a retreat since the instructor was not there. 

Later, he did not take his marker as well. The moment when Student 2 appeared from the side 

corridor was the last time when Student 1 saw Student 3. 

 

 

Comments 

The accounts presented above were collected shortly after the accident, and they are 

statements given by the surviving participants of the dive. They may not be fully consistent or 

they may miss some parts. Establishing an accurate and precise sequence of events will most 

likely never be possible. 

 

The milky water appeared where Student 1 was and visibility dropped to almost zero. At this 

point, the observer position was the deepest into the mine, away from the stone dam. This 

was the last time when Student 1 saw the observer until they met again at the stone dam. 

Then the instructor emerged from the depths of the mine and showed to Student 1 the ‘no gas’ 

sign. Student 1 had expected this, as such an exercise had been planned. He shared the gas 

and for a moment, holding the instructor by the elbow, they moved together in the direction of 

the exit. Student 1 was swimming backwards towards the stone dam and the instructor facing 

Student 1 and the dam. This took about 5-10 seconds. 

 

Comments 

Sharing the gas and moving along the line in a setup where one person is swimming 

backwards is extremely inefficient. From the theory, a receiver should be positioned as number 

1 (in front and towards the exit) and a donor as number 2 (behind), having his or her long hose 

pulled out (which was very quick and easy in the twinset configuration of Student 1). 

 

At some point the instructor switched back to his own regulator, however he did not signal the 

end of the exercise nor he returned the regulator back to Student 1. The regulator was just 

thrown away to the ground. Student 1 lost contact with the instructor, both physically and 
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visually. This seemed strange to Student 1 as there was no communication about the end of 

the exercise. 

 

The observer was then furthest from the stone dam (deep in the mine) and there is a high 

probability that he attempted to swim behind the wooden dam. The whereabouts of Student 3 

at this time were unknown. 

 

Student 1 grabbed the line and adjusted the long hose that was pulled out during the gas 

sharing drill and decided to return along the line towards the exit where he expected better 

visibility. Student 1 passed the Instructor's stage deposited at the beginning of the dive, then 

Student 3's stage, and came across his own stage, which he picked up. Student 1 then met 

Student 2, who was struggling to clip on his stage. Student 1 swam over him towards the stone 

dam where there was still decent visibility. Student 1 turned around and waited for the rest, 

slowly backing towards the stone dam before inflowing milky water. 

 

At some point, the observer arrived, turned around and they both waited together for a while. 

While the observer was swimming out, he also probably passed Student 2 who was struggling 

with his stage. 

 

Comments 

Knowing the order in which the stages were deposited, Student 2, after swimming out of the 

side corridor, had to overtake/pass the team and swim directly to his stage. This is another 

uncommunicated change of formation in the team.  

 

The observer and Student 1 swam across the stone dam towards the exit and waited. During 

the waiting time Diver T, unaware of the situation, passed beside them before ascending on 

his own to the -6 m level. 

 

After about 10 minutes Student 2 appeared, it is estimated that he spent about 20 minutes 

trying to clip on his stage tank. It is possible that he might have entangled himself in the line 

or there was some other problem. The observer then took the stage tank and reel from Student 

2 and swam back behind the rock dam (into the mine) to search for the instructor and Student 

3. The observer swam to the ‘T’ junction where the instructor was supposed to have 

disappeared, but then returned as he did not find anyone. The observer went back and forth 

into the mine several times, but with zero visibility, bumping into walls and rocks, he was 

unable to use the reel to run the line. 

 

After a few attempts, the observer returned through the stone dam to Student 1 and Student 

2 who were still waiting. The jump through the dam was intact. The observer deposited the 

stage tank of Student 2 at the junction in front of the stone dam, on the side of the shaft. In 

total, the waiting time for the Instructor and Student 3 lasted approximately 40 minutes. The 

Observer, Student 1, and Student 2 began ascent at 84 minutes into the dive, having 

completed approximately 25 minutes of decompression. Decompression was not planned 

during the dive, so the divers did not have decompression gases with them. They reached the 

surface at 104 minutes according to the computer logs of Student 1, and at 119 minutes 

according to the computer logs of the observer. At approximately 13:50 the divers called the 

mine crew by radio and asked them to call the emergency services as there was still no contact 

with the instructor and Student 3. The emergency services were called immediately. 
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Comments 

Repeated search attempts, problems with basic handling of the equipment (clipping on the 

stage tank) and the overall chaos are evidence of the stress level of the participants, the 

breakdown of the team into individuals, and the collapse of the chain of command between 

the instructor and his students. In view of the conditions in the corridor - zero visibility, a loose 

line - the decision of the students and the observer to retreat to a safe area with some visibility 

was nevertheless correct. 

 

With hindsight and distance from the incident, it is easy to judge and suggest better solutions. 

At this point it is worth noting - purely for its educational value - that Student 1 and Student 2 

waited for so long at the stone dam was entirely unnecessary. Especially once they 

encounterd Diver T, it would have been possible to send the student divers to the surface, 

which was only 35 m across the corridor and 14 m up in the shaft to communicate the problem. 

It is impossible to say whether this would have changed anything in this particular case in 

terms of being able to provide effective assistance. However, in general, early notification to 

surface support about potential problems allows more time to organize gases, logistics, and 

support. 

 

Student 2 had a large amount of yellow/green line (used by him to search for the missing 

instructor) on his fins after surfacing. He did not state whether he cut himself out of the line or 

if he broke it. 

 

The divers, after exiting the water, gathered the stage tanks by hanging them on a rope in the 

shaft. The observer returned to the -14 m level after about 15 minutes and noticed that the 

stage tank he had left at the junction before the stone dam had been taken. He swam behind 

the stone dam. Visibility was already very bad, even at the entrance. The jump line across the 

dam was still fixed and good, however the following main line was loose, which prevented a 

further search. The observer then surfaced. 

 

Student 2, after some time of rest, decided to dive back and leave additional stage tanks at 

the stone dam. At this time, an additional tank of air, brought by the firemen, was lowered 

down the shaft. Due to the low air pressure in Students 2's twinset, Student 1 gave his twinset, 

which contained about 60 bars of air, to Student 2. Student 2 was supposed to swim to a point 

where there was still visibility and not go into the murky water. Student 2 took with him four 

stage tanks or more, including a tank with pure oxygen. Student 2 did not surface again. 

 

The observer entered the water again. His dive computer log shows that he dived four times 

that day, for 119, 16,19, and 30 minutes respectively. On the platform above the water his 

twinset was filled with air from the firemen’s tank. During this dive he saw two stage tanks at 

the junction in front of the stone dam, which he identified as those taken by Student 2. The 

observer left another tank which was given to him by firemen. He swam across the stone dam, 

but the visibility was zero in all places, and he could not see his light, computer and the line. 

The observer decided to retreat. Before going back, for a long while he listened for sounds, 

hitting the cylinders with his flashlight and waiting for a response but heard nothing. However, 

he was unable to place in time some of the details he had observed. He was unable to recall 

the duration of events, and for most of the time he was unable to see his computer or read his 

pressure gauge due to lack of visibility. 

 

Student 3 and the instructor did not surface. 
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3.1 Second part - search action 

 
On October 4th and 5th, during four dives, the bodies of our colleagues were brought to the 

surface. Based on observations, recordings from the accident site, observations during an 

additional dive on 20 October (with perfect visibility), and many hours spent analysing the 

details, we were able to put together the picture of the situation which we present below. 

 

During the search, the conditions did not allow for detailed documentation (visibility of 0.5-1 

m, decreasing to zero after the silt was stirred). The amount of loose line forced us to cut out 

a large part of it in order to work safely. The exact state of the lines just after the accident is 

impossible to reconstruct. 
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A schematic map of the corridor at the level -14 m during the search action (reconstruction). Author - W. Hoffmann 
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Legend and description 

 

Divers: 

 

In - Instructor 

He was found on his back, lying on the bottom with minimal negative buoyancy. He was 

wearing only one fin, the other fin (letter D) was found further away along with a rockboot 

(sneaker) inside. Shoes held very poorly on his feet - the second fin was taken off with almost 

no effort. He had no helmet on head - it was found in front of the wooden dam (letter C). His 

mask was pulled down, hanging around neck. At the time he was found, he was holding a 

yellow line clenching it with his right hand. Tank No. 2 and Tank No. 3 were most likely 

entangled in the same yellow line. Tank No. 2 was clipped on with a single, upper bolt snap. 

The instructor's argon tank that he was using for a dry suit inflation was loose and hanging 

almost on his chest. A visual reading of the dive profile from the instructor's computer indicated 

that over the 4-5 hours his depth may have varied. This is only an estimate due to the low 

resolution of the dive profile because of a very long dive time. However, it is very likely that 

the instructor was changing the depth during this time. The instructor had white arrows and 

cookies on a pigtail that was clipped into the rubber band on his chest (as a temporary 

clipping). Left bungee for attaching the SM tank - was unclipped and loose. Right bungee was 

clipped into the right chest D-ring. On the back D-ring there was a safety spool with an orange 

line and 2 x stage loops. The Eezycut cutting tool was in place on the forearm. 

 

2 - Student 2 

He was found facing up and stuck to the ceiling where the air pocket was most likely located. 

His wing was inflated and his tanks were empty. His crotch strap was unbuckled and loose, 

his waist belt was unbuckled. His pressure gauge was hanging unclipped. The inflator was not 

adding gas, and his tanks were empty. The primary light was hanging on a cable on the left 

side of the diver. Backup light was pulled out from his right pocket - hanging, still clipped into 

the pocket band. The hose to inflate his dry suit was disconnected. His long hose was tangled. 

He had no face mask which was lying on the bottom (letter K - the mask with a neoprene 

strap), he had no helmet which was lying on the bottom (letter A, blue helmet). He has his 

backup regulator around the neck attached with a rubber band. 

 

3 - Student 3 

He was found facing up and stuck to the ceiling where the air dome appears. His wing was 

inflated. His mask was off, hanging around the neck. He had no helmet which was lying near 

the wooden dam (letter B, black helmet). Except that no equipment was hanging from him, 

including the tanks. Both bungies to attach side mount cylinders were unclipped, loosely 

hanging. 

 

Tanks 

All tanks were handed to the police and prosecutor's office for analysis, with no attempts to 

measure their pressure other than on the basis of their buoyancy and pressure gauge 

readings. Exact information on the amount of gas and its composition/contamination are not 

available at this moment. 

 

1 - Stage tank with a red hose, labelled 21 and 'beginning of name of Student 3'. This tank 

was left on the line by Student 3 at the beginning of the dive and it was found there. 
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2 - Tank with green Nitrox sticker, yellow regulator hose, entangled in the yellow line. It was 

clipped into the instructor’s D-ring like a stage, not like a sidemount tank (using a stage loop). 

It was labelled 'nickname of Diver T'. It had a yellow hose and regulator with a transparent 

mouthpiece. It was the tank used by Diver T during his solo dive and after this dive about 70 

bars have been left in the tank. This tank was taken underwater by Student 2 when he was 

diving for the second time to bring additional tanks. 

 

3 - Tank with the label 'nickname of Diver T' and ‘Oxygen’, entangled in the yellow line and 

the instructor. Bolt snaps were not clipped to anything. It had a black regulator hose which 

was tied in a knot on a blue ‘Deluxe’ band. It was an oxygen tank and its pressure gauge 

showed 0. This tank was used by Diver T during his solo dive and was taken underwater by 

Student 2 when he was diving for the second time to bring the additional tanks. 

 

4 - Tank without a regulator. It had a duct tape sticker on the bottom and a single ‘Deluxe’ 

band with a red trim. It was configured as a sidemount tank, and most likely it was a left tank 

as its bottom bolt snap was adjusted slightly to the back  (20-30 degrees compared to a 

standard adjustment of a bottom bolt snap of a left sidemount tank). Probably this was a left 

sidemount tank of the instructor or Student 3. 

 

5 - Tank without a regulator. It was a sidemount tank with labels ‘21’ and ‘ADD’. It had a red 

regulator hose with a pressure gauge that was still under the band, even though the regulator 

itself was unscrewed. It was the left sidemount tank used by Student 3 or the instructor. 

 

6 - Tank without a regulator. Configured a sidemount tank. It was the right sidemount tank 

used by Student 3 or the instructor. 

 

7  - Tank with a regulator (probably DS4). It was a stage tank with DIR stage rig (narrow bands, 

rope) with green pressure gauge and blue regulator hose that was hanging loose. It was 

labelled as ‘name of Student 2’.  This is a tank taken underwater by Student 2 during his first 

dive and deposited in front of the stone dam during the retreat of the observer and Students 1 

and 2. According to the account of the observer this tank has disappeared when he return to 

search for the instructor and Student 3     

 

8 - Tank without a regulator.  It was a stage tank configured to be used with a stage loop. It 

had several fabric ‘Deluxe’ bands with a red trim and its labelling was not readable (letters 

…ACHU). Most likely this was the stage tank taken under the water by the instructor and 

deposited on the line at the beginning of the dive. According to the witnesses' accounts, it had 

only 50 bars at the moment of starting the dive. 

 

9 - S80 right sidemount tank. Its regulator hose was wrapped around the tank with its regulator 

clipped to the bottom bolt snap.  It was the right sidemount tank used by Student 3 or the 

instructor. 

 

10 - S80 stage tank with a green bungee and TEK3 regulator. It was labelled ‘21’. Most likely 

the regulator belonged to Student 1 and it was mounted  on the other available stage tank and 

taken underwater by Student 2 when he was diving for the second time to bring the additional 

tanks. 

 

11 - Tank belonging to firemen. It was taken by the observer after the fire rescue team arrived 

and left on the T junction that was created by placing the jump. The tank was full and with the 

regulator..   
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Equipment 

 

A - Blue helmet used by Student 2 

B - Black helmet used by Student 3 

C - Red helmet, used by the instructor 

D - Pink fin with rockboots, used by the instructor 

E - Yellow and orange spools lying side by side and not used/winded  

F - Tangled white line 

G - Regulator with a pressure gauge with a green protector, yellow regulator hose  and black 

inflator hose. Configured as a stage tank regulator. 

H - Three regulators lying next to each other: Regulator with a black hose configured for a  

right sidemount tank. Two regulators with long red or pink hoses, both configured for a left 

sidemount tank. All regulators were entangled into a yellow line. Pressure gauge from one of 

the regulators with a long pink hose was still under the band of the tank 5. Next to it lay an 

object resembling a flashlight (most likely primary light) that was marked with the Student 3 

name. 

I - Empty spool with leftovers of the yellow line 

J - Pigtail with orange navigation markers  

K - Mask with neoprene strap 

L - Double ended bolt snap with a yellow line attached to it. The complicated setup is shown 

in the picture below. 

 

 

 

 
 

 

 

M - Flashled on handle with 4 LEDs and goodman. There was a piece of a yellow line wrapped 

around it. Most likely the primary light of the instructor. 

N - Wetnotes of the instructor 

O - Pigtail with navigation markers 

P - ‘Yellowdiving’ reel with a yellow line. It’s reel was connected to the stone dam 

R - Connected jump, yellow line 
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Lines and the state of the corridor 

 

The exact state of the lines is very difficult to reproduce as, due to the lack of visibility and the 

large amount of loose line, they had to be cut out to make the search action possible. 

 

Main line, 3mm, (yellow on the map) running from the vertical shaft to the large room on the 

right was intact. On this line, behind an arrow, a jump with a yellow spool was placed, making 

a T. The jump (colour green on the map) was connected to a white permanent jump line in the 

corridor (colour black on the map). Jump was properly fixed and intact. 

 

White line beginning with the tie-off on the wooden log (end of jump where a permanent jump 

line starts) was broken in at least one place. Most likely the large amount of entangled line 

described by a letter F on a map is part of it. It cannot be determined if it was broken or cutted 

off.  

The  part of the white line starting from the T junction next to the wooden dam till the end of 

the corridor was intact.  

 

 

The most complicated was the arrangement of lines in the side corridor behind the wooden 

dam. The permanent T before the wooden dam was broken, which might possibly happen 

during a search action. There was a positively buoyant Arrow marker under the ceiling at this 

place, possibly a navigation marker that was previously a part of the ‘T’. 

   

Permanent while line (also marked with a black colour on the map) was running through the 

wooden dam till the ladder that was at the end of the side corridor and then it was running 

back through the wooden dam towards the ‘T’ junction. It seemed like this line was ‘dragged 

out’ by a diver swimming out from the corridor.  

 

In addition there was a yellow line attached to the ladder by a double ended bolt snap. Most 

likely it was a line that was originally used by Student 2 during the ‘lost diver’ drill. During the 

search action it was running through the wooden dam ending around ‘T’ junction. It is likely 

this was a line from the spool marked with the letter I on the map. Most likely this line was cut 

off during the search action. 
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The wooden dam before the accident. Source  - YouTube move   

 

 

 

 

 

 

 

The plank from the top part of the wooden dam which has falled down, probably after being disrupted by one of the divers.On 

the picture one can see the while line which is  stabilised and the yellow line that runs through it unattached. Source - K. 

Starnawski, picture made on October 20th.  

 

There was no collapse or any changes in the natural rock structures discernible. 
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Air pocket 

During a documentation dive on October 20, after only a few minutes of the dive the air pocket 

began to form. The air pocket was allowing to take the head out of the water, even after such 

a short diving time. 

 
 View from the camera mounted on a helmet inside the air pocket after taking the head out of the water. On the left hand side is 

the hand of the rescue diver in a blue glove. Source - K. Stanrawski.  

 

 

The air pocket did not exist at the moment of entering the corridor - it appeared only after a 

few minutes, created by the gas breath out by the divers which then slowly escaped through 

the crack in the rocks. 

The total  size of the air pocket in an area that allowed the take the head out of the water was 

estimated to be approximately 2,5-3 m x 1-1,5. This air pocket is created in a small hole in the 

corridor ceiling. The total size of the air pocket could be larger due to its irregular shape. 

 

The air pocket - view underwater from the camera mounted on the helmet.. Source - K. Starnawski 
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3.3 Second part - analysis and conclusions based on the 
results of the search action 
Determining the exact sequence of events is not possible and is largely based on speculation. 

Nevertheless, the scenario described below is a possible course of events. The author has 

also outlined some alternative options. We will probably never know what really happened. 

Based on many hours of consideration of alternative scenarios, a scenario close to the one 

outlined below seems to be the most consistent with the situation found on site. 

 

Searching behind the wooden dam 

The sequence of tragic events began with a change of plan during the lost diver drill when 

Student 2 entered the side corridor behind the wooden dam instead of Student 3. We will 

never know if this was due to Student 3 refusing to do a drill due to stress or not feeling well 

or it was just a simple misunderstanding. 

The long time spent behind the wooden dam (about 10 min) indicates problems inside. This 

is not surprising - Student 2 had to perform the exercise in zero visibility. We cannot say if  that 

time the yellow spool (letter L) was used and attached to the ladder with the doubleender, 

however this is a likely situation. The lack of doubleender to block the spool might have caused 

the yellow line to become loose and unwind, leading to the entanglement of Student 2. This 

might have happened after Student 2 found the instructor, stabilised the spool (for example 

by simply pushing it into bottom sediment) and started to transport him to the exit. It is likely 

that during the exiting from the side corridor the stations to which the white line was attached 

had also been  damaged (or the line was cut off) and the white line was ‘dragged out’ towards 

the ‘T’ junction. According to the witnesses accounts Student 2 was the first one to exit the 

corridor, and the instructor came out after him).   

It is also possible that the lines were not destroyed at this point, but were left in place loose 

and in a poor condition, and were destroyed when Student 3, waiting in zero visibility, decided 

to start the search. However, the large amount of yellow line that was found on Student 2's fin 

after the ascent argues against this scenario as the only place where the yellow line was used 

(at this stage)  was the lost diver drill inside the side corridor. Therefore it is most likely that 

Student 2 became entangled in the line, had to cut himself out of it and exited the side corridor 

in such a bad mental state that he headed directly for the exit. He may not have known whether 

the instructor had swimmed out from behind the wooden dam 

 

Damaged plank in the wooden dam 

The plank that fell down from the top part of the wooden dam blocked both yellow and white 

lines. Wooden parts in flooded mines often do not require much force to dislodge and in this 

case it might have been displaced just by incautious passing and hitting it with the 

backmounted tanks. The arrangement of the lines indicates that Student 2 who was using the 

backmount configuration might have displaced the plank while swimming underneath it by 

hitting it from below. The second possibility is that the plank fell down after the instructor swam 

below it. 
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The hypothesis of the instructor returning behind the wooden dam with Student 3 to perform 

a lost diver drill is unlikely. The knowledge of the problems of Student 2 behind the wooden 

dam, zero visibility, the lack of knowledge of the team formation, starting out-of-gas drill with 

the Student 1 and its sudden ending - all of it makes the probability of performing the same 

exercise with another Student unlikely, however not impossible. Especially taking into account 

that the initial plan assumed returning to the surface and debriefing before doing the lost diver 

drill for the second time.    

 

Likely start of the problems 

It is certain that one of the divers experienced a problem that prevented him from exiting the 

side corridor. In theory any of the divers: Student 3 or the instructor could have had a problem. 

However, based on the the following observations: new line installed with the reel (letter P) 

from the T junction next to the wooden dam till the stone dam, the right sidemount tank number 

9 deposited most likely by the instructor, lack of any tanks on Student 3, lack of equipment on 

Student 3 and the whole picture of the underwater situation, it is more likely that it was Student 

3 who had the problem. We will never know what has caused it. It might be severe stress 

leading to an active or passive panic attack, or a combination of both, or a health problem 

such as stroke or heart attack. According to the account of Student 1, the last time when 

Student 3 has been seen was the moment when Student 2 was exiting the side corridor.   

 According to the account of Student 1, after Student 2 returned from behind the wooden dam 

in zero visibility, Student 1 and Student 3 lost touch contact. Student 1 started to swim towards 

the exit, and when he was caught up by the instructor they started OOG exercise. At this time 

the observer was swimming around the wooden dam making attempts to swim behind it, 

however he had not seen anyone. The observer lost a line for a while, he felt like he was 

passing over someone and then he left the corridor. The fundamental question is where was 

Student 3 at this time and what was he doing?  

At some point Student 3 was left alone in zero visibility in the corridor. It is possible that the 

stress level was increased by the thought that in a moment he would be the one who would 

have to swim behind the wooden dam to repeat the exercise. However, even without that, the 

number of stressful elements on this dive were already huge. Could this trigger a problem? 

Did he want to swim out of the mine and by a mistake swim in the wrong direction to the 

wooden dam, or even deeper into the mine, as a result of neglecting navigation procedures 

on this dive?  

It is possible that when a problem happened (we will never know if it was a panic attack or 

some health issues) he simply ascended and found an air pocket  (which was certainly 

present, given the several minutes of 4-5 people being in the corridor and exhaling gas. 

The abrupt interruption of the OOG exercise by the Instructor is puzzling. It is possible that at 

this point he recognized that he was practising with Student 1, while he was looking for a 

different student or he realised that since he was practising with Student 1 it meant that 

Student 3 was left behind. Another possibility is that in the improving visibility he noticed that 

he could not see Student 3 in front of Student 1 and went back to look for him 

This is a point at least a few scenarios can be outlined. For example Student 3 swam into the 

corridor and was later found by the Instructor or the Instructor began another exercise with 

Student 3. These scenarios, however, are less likely in the Author's opinion. 

As a corridor height with an air pocket in the ceiling was about 2.5-3m, it is possible that other 

divers holding the line in zero visibility could have passed below Student 3 while he was 

floating under the ceiling.  
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Air pocket 

Regardless of the time when the problem occurred, it is rather certain that the main place of 

the drama was the temporary air pocket. Long-term stay of the divers in the air pocket is 

indicated by several evidences: 

● masks on the divers' necks - this is the most convenient and fastest way to remove the 

mask on the surface, without the risk of losing it; 

● removed and discarded helmets, marked with the letters C and B. By removing their 

helmets, divers were able to have their mouths higher above the water and more 

comfortably move around or communicate in this enclosed space. The final location of 

the helmets is probably the result of fin movements that resulted in shifting the position 

of the nearly neutral helmets under the water. It is also possible that divers initially 

stayed in a second, smaller air pocket that was located closer to the wooden dam; 

● a lot of sediment on the top of the hoods which may indicate repeated rubbing of the 

hoods against the ceiling. 

 

It seems that  Student 3 and the Instructor were in the air pocket together and stayed there for 

a long time, at least 50-60 minutes. This was a time period starting from the moment when the 

Instructor finished the OOG exercise and the divers returned from the stone dam to the surface 

till the moment when the Instructor took the deposit (tank number 7) from the T junction at the 

stone dam. It is possible that some of this time could have also been spent searching for 

Student 3. 

This may indicate attempts by the Instructor to return back together with Student 3 by calming 

a panicked diver and encouraging him to go underwater. If Student 3's problem was passive 

panic, that would mean his 'freezing'. It is possible that any attempt to bring Student 3 

underwater resulted in his violent resistance. There is also the possibility that Student 3 

required assistance on a surface due to a health problem and the only way to help him was to 

take off his equipment. 

 

'Disappearing' deposit, running a line to jump, tank number 9 

Approximately 140 minutes after the start of the dive, the Observer returned to search again 

and found that the tank number 7, which was earlier deposited at the dam, was missing. This 

means that the Instructor swam to the stone dam and took it when there were no divers 

around. Tank number 7 was later found close to Student 3. 

The subsequent events described below are impossible to place exactly in time and could just 

as well have taken place in a different order. 

When picking up the stage tank, the instructor probably did not expect that he would spend 

such a long time in the air pocket. It is possible that he swapped tanks, leaving the empty right 

sidemount tank (tank number 9), and took the full stage (tank number 7). It is even possible 

that this was an intended signal to the support team that he was still inside the corridor. At this 

point, his computer was probably showing 30-45 minutes of decompression which may have 

prevented him from swimming to the surface even if the depth was shallow and the surface 

was only about 5 minutes away. It is likely that further in the dive the half-empty tank number 

9 would have been used in the air pocket anyway and would not have been left at the 'T' 

junction at the stone dam as there was still gas in it. 
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In the sequence of events, certainly someone ran a line from the ‘T’ junction near the wooden 

dam to the jump over the stone dam. Given the damage to the main line, this may have 

happened before the deposition of tank number 9. It could also have been done by Student 2 

conducting the search operation. It is possible that the Instructor was navigating by moving 

along the corridor wall, which would have explained the place where the wetnotes (N) were 

found. 

 

 

Tanks without regulators 

Four of the tanks that were found had their regulators unscrewed. These were two left 

sidemount tanks, one right sidemount tank and the Instructor’s stage. These tanks were the 

easiest and  earliest accessible to the divers staying in the air pocket. 

It is likely that the regulators were unscrewed from the tanks in order to easily fill in the air 

pocket by simply opening the tank valve without the need to use a regulator bypass. 

It is known from the testimony of a person who knew the Instructor that the Instructor used to 

take off regulators from empty tanks on the surface in order to mark them in such a way. 

Therefore it is also possible that in zero visibility and with limited space in the air pocket, the 

unscrewed regulators were used to mark empty tanks. 

 

Student 2 

An accurate comparison of the timelines from the computers dive profiles would help to better 

understand and determine what may have happened when Student 2 returned to the corridor 

with the deposits. Unfortunately, the computers are secured by the prosecutor's office and 

inaccessible to the Author. 

Most likely Student 2 didn't know if the Instructor had swum out from behind the wooden dam. 

In addition, the large amount of entangled and cut off yellow line that was found earlier on his 

fin may have made him feel that it was him who caused a problem that would not allow the 

other divers to find the way back to the surface. This could have then put a mental pressure 

on him to help. 

The plan to bring the deposits to the stone dam was feasible even with as little gas as Student 

2 had, which was around 60 bar in the backmount set borrowed from Student 1. This amount 

of gas would have allowed for about 20 minutes of bottom time at the level -14 metres. 

Disregarding the possible inaccuracy of a gauge readings at such pressures, this would allow 

for about 6 min of penetration assuming  gas planning according to the 1/3 rule. 

Unfortunately, this plan was drastically modified underwater by Student 2, with tragic results. 

It is not known whether Student 2 was planning to search for the missing divers in the corridor 

from the beginning. From the accounts of witnesses, it is known that he took 4 stage cylinders 

with him. It has been confirmed that the tanks number 2 and 3 that were found next to the 

Instructor and the tank number 10 which was found at the 'T' junction, in front of the stone 

dam, were brought by Student 2. Another tank, belonging to Diver T, was later found lying at 

the very bottom of the shaft. It is possible that this was also the tank taken by Student 2, which 

had unclipped and had fallen to the bottom. 

What caused Student 2 to swim into the corridor? There are also several possibilities. He could 

have felt guilty and thus could have planned to conduct the search from the beginning. He 

could also have met the Instructor running the line to the stone dam, or could have seen the 

light from behind the dam. 
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However, the most likely scenario is that, while depositing his first tank, he noticed the 

instructor's tank deposited at the ‘T’ junction in front of the stone dam. Remembering that he 

had left his own stage there with the blue hose, which was now swapped for a right sidemount 

cylinder, he might have concluded that divers were still inside, solving a problem, and therefore 

he decided to swim to help. 

Another possibility is that Student 3 has found a reel attached to the jump line and he followed 

this good, fixed line into the mine. 

Student 2 went behind the stone dam with two side tanks: tank number 2 and 3. The fact that 

these tanks were found clipped to the Instructor most likely indicates that all three divers met 

underwater alive. There is a high probability that all divers have been in the air pocket together 

for some time. The removed helmet of Student 2 may be explained by the same reason as in 

the case of Student 3 and the Instructor - it was removed to be able to better fit the head in 

the air pocket. The unbuckled harness may be explained by the fact that having the crotch 

strap adjusted could cause Student 2 to be raised too high above the surface of the water and 

bump into the ceiling. Therefore by undoing it he could lower his position while still having a 

maximum amount of gas in his wing (as he was found with his wing fully inflated). On the other 

hand, given that his drysuit inflation hose was disconnected, we can also assume that his 

actions were irrational, for example due to CO2 poisoning, as described below. 

We will never know what happened during the meeting and why the Instructor and Student 2 

were not able to help Student 3. Another scenario is that Student 3 has to be constantly 

supported above the water and the Instructor was able to run the line and connect to the jump 

only after Student 2 arrived. It could also be possible that it was Student 3 who ran the line; 

however it is less likely. 

 

CO2 poisoning 

While the divers were staying above the surface, the instructor was probably constantly adding 

gas from the tanks into the air pocket. It is possible that the gas was escaping quickly but it is 

also possible that the instructor wanted to replace the exhaled air inside. Divers staying in a 

small air pocket create a system analogous to a rebreather but without a CO2 absorbent. 

Oxygen partial pressure is sufficient for breathing only due to hyperbaric conditions as at a 

depth of -14 metres, even 10% oxygen is enough to breathe, and the exhaled air has about 

17-18% oxygen. 

Unfortunately, CO2 is a dangerous gas and with the divers breathing out in the air pocket its 

concentration most likely increased Stress, increasing hypothermia and the overall 

circumstances certainly did not improve the situation. 

Although the exact course of events is unknown, cognitive abilities of the divers deteriorated 

as CO2 concentration increased resulting in a higher likelihood of making mistakes. Constantly 

increasing CO2 level may have caused the divers to stop adding new air to the air pocket, 

resulting in an even higher CO2 concentration. As the CO2 poisoning progressed, irrational 

behaviour may have occurred such as undoing the harness in the twinset or disconnecting the 

drysuit inflation hose. 

The final stage of CO2 poisoning is the loss of consciousness. 

It is very likely that Student 2 had put his mask on his forehead due to the collision with the 

backup regulator located on his neck. The mask had a neoprene strap which has low elasticity 

which makes it difficult to put it on a neck.  It is possible that after he lost consciousness the 

mask fell down and fin movements shifted its position. As it was a mask borrowed from Student 

1 it could also have got lost/slipped due to a worse fit. 
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The location of the Instructor's fin is hard to explain as well that his wing was not fully inflated. 

Tolerance for CO2 poisoning is strongly individual and different people may react differently. 

It is possible that the Instructor was swimming around or running the line and when he returned 

back to the air sprocket he noticed that the divers were unconscious or in a very bad condition. 

He might have to recover their consciousness and then get poisoned himself. It is possible 

that he was staying with the Students in the air pocket and at some point decided that he had 

to swim out of it. One of the tanks found with the Instructor contained pure oxygen. At a depth 

of -14 meters, oxygen poisoning is unlikely to occur immediately, however in the case of CO2 

poisoning the diver may become more susceptible to central nervous system oxygen toxicity 

which can result in oxygen convulsions. It is possible that the Instructor started breathing 

oxygen and got an attack of oxygen convulsions, which resulted in losing his fin as his boots 

held very loosely on the foot.  The location of the fin is fairly consistent with the location of the 

Instructor. 

 

This is just one possible hypothesis 

Despite many open questions, the above-described course of events is, in the author's 

opinion, the most probable scenario among many other possible situations considered by the 

author. This scenario aims to provide at least a basic theoretical answer to the question of 

what could have happened that the three divers died so close to the mine exit. 

Most likely, the Instructor could have gotten out of the corridor at any time and it seems that 

he actually did it. Even if he was only a few minutes from the surface, he chose not to leave 

without Student 3. 

The decision of Student 2 to help his colleagues and the unexpected situation he found himself 

in, as well as his emotional involvement in the accident, led to his death. The rationality of the 

decision made by Student 2 is difficult to assess. 

Problem of Student 3 may have been caused by health issues as well as overstepping mental 

boundaries and excessive stress level. Unfortunately, the way this dive was planned and 

executed was probably the biggest factor that introduced a stressful situation and resulted in 

the entire sequence of events. 

In the case of training in an overhead environment, the primary role of the Instructor is to 

ensure the safety of students, in addition to providing theoretical basis, practice drills (including 

dry drills) and simulation of emergency  situations. In this particular case, given the way the 

exercises were carried out in such a place and at such a level of training, the question was 

not if, but when. 

 

4.Final Conclusions 
 

A diving accident is most often the sum of small mistakes, unfavourable circumstances and 

the 'human factor'. The accumulation of the aforementioned elements with high probability 

leads to tragedy. The dive instructor, as a person with a lot of his own experience, as well as 

training in organising dive courses, should minimise the number of risk factors during 

training. Below I provide a list of the most important factors that took place during the fatal 

dive and ultimately led to the death of three people. 

 

1. The instructor chose the wrong part of the mine to perform the 'lost diver' exercise. 

The Instructor knew the conditions in the mine, and he also knew how easily the silt 
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rises in the area where he chose to 'hide'. It is clear that with this number of students, 

loss of visibility, and the Instructor's intended hiding in a side corridor, the rule of 

'direct supervision' could not be fulfilled. In order to simulate the loss of visibility, 

'black masks' could have been used. A situation where the Instructor could not see 

the students and could not have supervision over them is unacceptable. 

 

2. The 'lost diver' exercise, especially at this point and level of the course, should not 

end with the transporting of an ‘'unconscious'’ diver. There is no such drill in the 

IANTD standards. It is not known whether this was the Instructor's 'original’ invention, 

or whether such an exercise was presented to him during his own instructor course. 

 

Performing such an exercise as an additional exercise, in a team of advanced 

students and under good conditions, may increase the value of the training. 

However, performing it in a team that had a long break in overhead dives, knowing 

that during its execution the visibility would almost certainly drop to zero, and behind 

a stone dam restriction, was unacceptable. 

 

3. According to the testimony of the participants of the dive, as well as from the 

documents which were completed before the dive, on October 3 the students  

participated in a Cave Diving course. According to the standards of most diving 

federations, such a course (Cave) cannot be held in a mine. 

From the accounts of the students, it also appears that they obtained Intro to Cave 

certificates in 2021, on a course that was conducted entirely in a mine. 

 

4. Before the dive there was no proper briefing, as required by standards, common 

sense and ‘good diving practice'. 

 

Conducted briefing did not explain how to perform the various planned exercises 

such as searching for a missing diver and transporting an 'unconscious' diver. 

Analysing the mistakes of the students during the dive, it can be seen that the tasks 

performed by individual team members were completely different from those 

assigned during the briefing. The information provided during the briefing describing 

the general course of the dive and the distribution of roles to individual team 

members was not sufficient. 

 

The planned exercise was not properly discussed and practised on the surface in the 

form of a so-called land-drill. 

 

Many caving course exercises need to be first performed in the form of land (dry) - 

drills, that is exercises performed on the surface. This form emphasises key elements 

of the procedures practised, helps students to remember them and allows for 

discussion and correction of mistakes. 

 

5. The dive on October 3 was overloaded with tasks from the beginning. More than six 

months had passed since the students' Intro to Cave course and the students had 

done very few overhead dives between that course and the fatal dive. In this case, 

the first dive of the Cave course should have been dedicated to getting used to the 

environment and refreshing the procedures. However, at least two new cave diving 

procedures were introduced (jump and transporting an ‘'unconscious' diver) together 
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with new elements in the equipment configuration: Changing from back mount to side 

mount for one of the students, adding a long hose in SM configuration, and diving 

with a stage tank. 

 

A good diving practice rule is to add only one new element per dive. 

 

6. The instructor most likely anticipated problems on this dive, as two weeks earlier, 

during a dive at the same site, there was also an issue with a loss of visibility. 

Perhaps it was the reason that the Observer joined the team. However, the Observer 

is not a Cave instructor, even if he is a very experienced cave diver and OWD 

instructor. 

 

Co-teaching (joint, combined teaching) can be performed in instructor teams when 

tasks are clearly divided among instructors. The Instructor designated the Observer 

as his support, while failing to define precisely his role and tasks. Perhaps the 

Instructor in his mind ceded more responsibility to the Observer than the Observer 

was aware of, and this dulled the Instructor's vigilance. 

 

In addition, course standards require a person joining a dive team during training: 

 

a. to be certified on the level required for performing this particular dive (the 

Observer had such a certificate). 

 

b. to be included in the so-called instructor:student ratio, i.e. the maximum 

number of students under the supervision of an Instructor. In the case of the 

fatal dive the Instructor was allowed to have a maximum of three Students 

under his supervision. However, including the Observer into the group made it 

a team of four people, which is in violation of the standards. 

 

It can be noticed that at least a few training standards were violated. The way the 

training was conducted indicates a desire to set the bar high and transfer as much 

knowledge and skills as possible in a short period of time. This is evidenced by the 

introduction of complex and complicated exercises under difficult conditions. 

However, is this how a good cave diver training should be carried out? 

 

Training as a cave instructor customarily involves a long apprenticeship at a cave site 

and many weeks of assisting in cave courses taught by an Instructor Trainer (IT). It is 

crucial to acquire extremely difficult knowledge, which is not how to dive in caves, but 

how to train people so that at the end of the course their preparation, both technical 

and mental, is adequate. This should be done in a way that ensures as much as 

possible safety during training as it is impossible to completely eliminate risks to 

trainees during overhead training. 

 

In the vast majority of cave instructor training courses, the training process is based 

on the principles of mentoring while the Instructor Trainer provides the instructor 

candidate with his own invaluable experience accumulated over many years and 

many training sessions. There are not and should not be shortcuts here. It is not the 

subject of this report to analyse the Instructor’s training process with his Instructor 

Trainer. However, the responsible diving federation would certainly have conducted 

such an evaluation on its own, since the accident occurred during the official training.  
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Perhaps such an analysis would make it possible to determine how the Instructor 

training was conducted and whether all the formal requirements of his training were 

met, including the required number of training dives and assists. The way the training 

was conducted on October 3 indicates that either the Instructor was taught this way 

in his own cave instructor course, or the course had training deficiencies and the 

Instructor was teaching according to his own intuition and ideas. Also, it cannot be 

excluded that over the years the Instructor has developed his own, in his view, 

improved and more effective training system. 

 

7. Between the end of their Intro to Cave course and the fatal dive, the students 

performed a maximum of 2-3 independent overhead dives. Their inexperience 

resulted in their inability to objectively assess the situation, and the students 

completely put the risk assessment in the hands of the Instructor. The students 

cannot be blamed for not properly assessing such risks, as it is the Instructor who is 

supposed to ensure the safety of the training. 

 

However, as we can see from this and other cave accidents in recent years, it should 

be in the interest of students to remain vigilant and objectively assess underwater 

risks.  

 

During any dive, regardless of the fact if it is a course dive or a recreational dive, 

there should be a rule that any diver in a team can call the dive at any time for 

any reason. Such a rule can be executed any time, even before the dive starts and 

without any consequences. Creating an environment in which divers feel comfortable 

making such a decision builds a culture of safety. This is one of the most important 

elements that a cave course should introduce in its early stage. Perhaps an early 'call 

the dive' sign given by Student 3, also possible in zero visibility conditions, would 

have avoided a tragedy? For this to happen, however, the diver unders stress would 

have to remember hard that such a possibility exists. 

Let's not be afraid to call dives when something is not right, even if we just feel 

irrationally that something is wrong. Sometimes our subconscious notices the 

problem faster than the logical part of our mind. 

 

8. It is notable that the students separated when visibility decreased. The procedure for 

exiting a cave (mine) in a team, while maintaining physical contact, is one of the 

basic skills of a cave or mine diver. All the students were certified at the Intro to Cave 

level by the Instructor. Properly understood and executed in a real-life situation exit in 

a physical contact should therefore be familiar to them and practised until it becomes 

a natural behaviour, a procedure performed automatically in a loss of visibility 

situation. This dive demonstrated that this was not the case. It comes to the 

conclusion that the procedure of exiting in physical contact was not important enough 

for the Instructor himself to teach it to the students. Even though this procedure was 

developed for exactly such situations where there is a total loss of visibility. 

 

Another fundamental rule, which was frequently violated on this dive, is to maintain 

proper order of divers in the team. It is unacceptable for divers to randomly change 

their position in the team without proper communication of such a change. For 

example, the knowledge of a diver being the second in a team of three that he has 
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his dive buddies in front of him and behind him is crucial when passing across 

navigation points such as intersections or in a case of losing visibility.  For example, 

a diver not realising that his buddy is swimming behind him can pull a jump reel. 

 

The team's behaviour at the 'T' intersection near the wooden dam was also wrong. 

The divers did not pay attention on which side of the intersection they were waiting, 

spreading out freely on both sides of the 'T'. According to line protocol, the entire 

team should be waiting on the correct, exit side of the intersection, and any crossing 

should be clearly communicated. Such places are particularly challenging, and one 

should not wait directly at the navigation point, but place himself or herself clearly (2-

3m) on one of its sides. This reduces the risk of accidentally crossing the intersection 

without being aware of making a navigational decision. 

 

9. A separate topic for discussion is the death of Student 2, who first returned safely to 

the surface, then went back underwater as a rescuer and ultimately never came back 

from that dive. Considering the matter from a rational point of view, Student 2 being a 

'survivor', physically and emotionally involved in the accident, should not have 

returned underwater. It can be assumed with a high degree of probability that in this 

situation his emotional state was bad and did not allow him to make rational 

decisions. 

 

It should be emphasised that Student 2 went back underwater in a Backmount set 

that contained about 60 bars of air. This was the amount that allowed him to descend 

to the -14m level and then stay there for 30, 24 or 20 minutes at an SAC (individual 

air consumption) of 20l/min, 25l/min or 30l/min, respectively, with the latter or even 

higher value being more probable given the high stress level. When Student 2 was 

found his tanks were empty.  

It is possible that he did not control the gas pressure either due to his bad 

psychophysical state related to the involvement in the rescue operation or possible 

CO2 poisoning, or due to the lack of visibility not allowing him to check the measuring 

devices. Such a situation was confirmed by the Observer who also could not read his 

measuring devices in zero visibility conditions. Finally, it cannot be excluded that the 

tanks were emptied after the Student 2 lost his consciousness due to freeflow from 

his regulators. 

 

It is also worth noting that Student 2 took a tank of pure oxygen for the "rescue 

operation". This was a tank marked No. 3, which was found next to the Instructor's 

body. Oxygen has a toxic effect at increased partial pressure and the limit of safe 

partial pressure is assumed to be 1.6 bar. At a depth of -14 m, oxygen would have a 

ppO2 of 2.4 bar. Central nervous system oxygen toxicity causes seizures, which in 

the water usually leads to spitting out the regulator mouthpiece and drowning. It is 

difficult to assess whether briefly breathing pure oxygen at a depth of -14 meters 

could have had a negative impact on the course of events on October 3. However, it 

is certain that Student 2 should not have taken the oxygen tank to this depth 

especially as he had plenty of other cylinders with air at his disposal. 

 

This cylinder should have been deposited in the shaft and used for possible 

decompression of the rescued divers or, ultimately, for short-term breathing in the 

absence of any other gas. The fact that the oxygen tank was found at the -14m level 

may also indicate bad mental and physical conditions of Student 2.  
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In hindsight, then, one can ask whether Student 2 should have been prevented from 

entering the water again. The guiding principle of any rescue operation is to ensure 

the safety of the rescuer himself, according to the gold rule: “a good rescuer is alive 

rescuer”.  

 

It seems that the Instructor and Student 3 could only have been rescued by the 

participants in this dive, i.e. the Observer, Student 1, Student 2 and possibly Diver T. 

They were on site, ready to dive, and had the necessary equipment. Any person 

(including themselves) who would have forbid them enter the water and bring 

additional tanks would have already decided the fate of the victims underwater, 

denying them of additional sources of gas. Thus, it would speed up their deaths. 

Divers from the firefighters squad were unable to carry out rescue operation in an 

overhead environment and in such underwater conditions. On the contrary,  all of the 

mentioned above (the Observer, Student 1, Student 2 and possibly Diver T) were 

certified to swim with deposit tanks at least up to the stone dam.  

There were no other people on the surface at the time of the accident, except for two 

mine personnel with no diving equipment on site, who would have been able to carry 

out a rescue dive, or at least bring down deposit tanks. 

However, it cannot be ignored that the mental and physical condition of Student 3 

(and possibly the Instructor) at the time of the potential arrival of the rescue diver was 

unknown. Therefore, it cannot be excluded that it would be dangerous for a rescuer 

to be around them. If, indeed, Student 3 was in the air pocket in a state of panic, it is 

highly unlikely that any other person would have been able to convince him to leave 

the mine since the Instructor he knew was not able to. 

If Student 3 had health problems, it is even more difficult to imagine, despite the 

numerous scenarios considered, how Student 3 could have been safely transported 

from the mine. In such a case one would have to consider the time required to get to 

Student 3, who would be able to do it, how he could have been transported 

underwater and how the decompression could be carried out. At this moment, the 

decompression time was already long enough that skipping it could have resulted in 

death. 

 

10. The main limitation in carrying out rescue operations for diving accidents in an 

overhead environment is the time to reach the victims. In the case of open-circuit 

divers this time is limited to several hours. Currently, there are no emergency 

services in Poland capable of carrying out such a rescue operation within a few hours 

across the country. For both OC (open circuit) and CCR (closed circuit rebreather) 

divers, their physical conditions worsen quickly due to hypothermia. In the case of the 

Maria Concordia mine, the water temperature is constant throughout the year at 

10°C, which for Poland is a fairly comfortable temperature for a dive of about 2 hours. 

After this time, the body temperature begins to cool down and sooner or later, 

depending on the diver's personal predisposition and thermal insulation, hypothermia 

and reduced psychomotor abilities occur. 

 

In the case of a cave or mine, where there are dry sections or dry chambers that 

allow the diver to emerge completely from the water, the chances of a successful 

rescue increase, as long as there is air exchange through natural rock fissures that 

allow safe breathing. At the Maria Concordia mine, there are no spaces in the 

flooded corridors where the divers could surface. The air pocket temporarily created 
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by the exhaled gases was not a safe place for longer stay, due to the accumulation of 

carbon dioxide. 

 

Divers should be cautious of all sorts of air pockets, air bubbles or habitats in lakes 

and other such places. First, the gas accumulated there may already be toxic as 

oxygen dissolves in water and CO2 can accumulate as a result of putrefaction. 

Second, CO2 will accumulate quickly in small air pockets with potentially lethal 

consequences. 

 

11. In the case of carrying out exercises that can result in a complete loss of visibility, 

special care should be taken to ensure that a permanent line in a cave is properly 

fixed. Especially, at the beginning of the course, inexperienced students moving 

around in zero visibility conditions, cause an increased risk of a line damage by 

entanglement, loosening of stabilisation points or breaking. Also, the instructor is 

highly dependent on the state of the line so he can supervise the team and find the 

way out without problems. A broken or loose line in a corridor with zero visibility and 

students inside is a very dark and highly risky scenario. 

 

Cave lines in places used for training or cave diving tourism should be firmly fixed 

and of sufficient thickness  (preferably 3 mm).  In the absence of suitable stabilisation 

points and in shallow depth it is possible to install anchoring points or provide some 

additional weight. It is primarily the responsibility of an instructor to ensure that the 

lines are properly fixed in the training area. If the instructor does not have influence 

on the state of the line, he should adapt the planned tasks to the conditions at the 

training site. In this case the Instructor was aware that conducting the exercise in the 

corridor would result in zero visibility and therefore he should ensure that the line was 

strong enough and properly fixed. We do not discuss here the rationale of conducting 

such an exercise as this has already been addressed in previous sections. 

 

12. All of the above facts illustrate how extreme is the sport of cave and mine diving, 

taking into account divers' hope for a rescue in the event of an accident, and the real 

possibility of providing it. 

 

 

 

Witold Hoffmann 

 

 

 

 

 

 

 

 

 


