Mixed Gas Safe Diving


Adverse diving conditions
Due to the extra discipline and precision required when diving deeper and using trimix, adverse diving conditions should be avoided. Examples are heavy seas or strong tidal currents.

Buddy Diving
It is important all Trimix divers are self sufficient in the water.  However it is recommended Trimix divers are partnered with a diver who could offer assistance in case of an emergency. A full buddy check should be carried out prior to entering the water.

Build up dives
A Trimix diver must be physically and mentally dive fit for the depth he or she plans to dive. This will mean carrying out build up dives if the diver has not been diving on a regular basis. This also applies to air divers as well.
Decompression
All decompression stops should be carried out using a suitable decompression system, static line, decompression trapeze or a minimum of a delayed SMB.
For the longer decompression schedules the use of a decompression trapeze is recommended as spare gas can be attached to the system and the entire dive team are together. It also assists the surface team, who only have to monitor one decompression station.
Decompression planning
All Trimix dives must be planned using a decompression tool the diver has been trained to use. These could include Trimix hard copy tables, PC generated tables or a trimix dive computer. Whatever primary decompression plan is being used the diver must also have a back up plan (see Dive Planning and Emergency Bail Out Plans)

Depth limits

The BSAC recommend a Trimix diving depth limit of 70 metres.

Dives deeper than 70 metres pose far more complex equipment problems and is outside the recreational Trimix diving environment. Gas consumption levels at these greater depths means larger and more cylinder requirements. Dives in excess of 70 metres requires a far longer decompression schedule than a recreational Trimix dive. Dives in excess of 70 metres demand very serious dive planning and logistical requirements. There is also the added potential risk for these deeper dives.

Dive Marshal
The Dive Marshal should be a qualified Trimix diver or have an assistant who is.
The Dive Marshal must know and document:
· Divers gas mixes for bottom, travel and decompression .

· Divers Maximum Operating Depth (MOD)

· Divers cylinder sizes for all gases

· Divers planned decompression schedule

· Divers planned decompression technique

· Divers back up plan in case of an emergency
The Dive Marshal should complete a full dive log

Dive Planning

A Trimix dive is a complex exercise. It must take into account the various gases to be used at different depths: dive, decompression and run time management, back up plans in case of a gas loss and all this alongside the normal dive planning procedures. This requires a very disciplined diver who has extensive knowledge and excellent in water diving skills to maintain depth and time schedules.

The Trimix dive plan should consider:

· The 70 metre depth limit

· The MOD (maximum operating depth) of the gases being used

· The Trimix divers experience

· The divers current fitness to dive

· A suitable dive platform and experienced skipper

· A safety backup plan for all aspects of the dive in case of an emergency. See Emergency bail out plans

Diving cylinders                                      '

It is vital all gases are analysed prior to the dive and cylinders clearly labelled to show the mixes and maximum operating depths. This practice should ensure divers do not confuse cylinders and that they breathe the correct gas at the correct time and depth.

Emergency bail out plans
If a Trimix diver lost his travel or decompression gases due to any number of reasons (equipment failure, gas loss, etc) the decompression schedule would become very punitive. This is due to the ineffective off gassing of helium. The decompression schedule would become a very long time and the diver may'not have enough gas to finish the dive or in Northern European waters not be able to cope with the cold conditions. It is vital back up gases are available to avoid this situation. All Trimix divers must plan decompression schedules to cover all potential gas failure options and how they can set up spare cylinders in case they need them. These include:

· Written decompression schedules for longer bottom time than planned

· Written decompression schedules if diver was unable to use travel or decompression gases in case of a gas loss or equipment failure

· Spare decompression gas available to the diver in case of a gas loss or equipment failure

· How the divers would access the spare gas in an emergency (spare cylinders on decompression line or cylinders lowered to divers from diving platform)

Equivalent Narcotic Depth (END)
The BSAC recommend a suitable Equivalent Narcotic Depth (END) with regard to the dive conditions and a personal narcotic tolerance. One of the major benefits of diving Trimix is to have a clear head whilst at the maximum depth. 30 metres is generally accepted as a narcosis level a diver can cope with in an emergency situation. Some divers are happy to increase this depth if the diving conditions are better, such as warmer water, better visibility, etc. However good the conditions are, the BSAC recommendation is not to exceed 40 metres.

First Aid
If a Trimix diver is suffering from DCI treat them exactly the same as you would do for an air diver. Administer oxygen and get the diver to a recompression chamber for treatment.

Gas analysing
All gases must be analysed prior to the dive.
All cylinders must be clearly marked with their oxygen and helium percentages and MOD (Maximum Operating Depth).
The partial pressures of oxygen (PP02) should not exceed 1.4 bar.
The BSAC recommend a suitable Equivalent Narcotic Depth (END) with regard to the

dive conditions and a personal narcotic tolerance.

Gas Requirements

All Trimix divers should carry the gas they need to complete the dive safely.  This includes Bottom gas, travel gas and decompression gas. They should also have a plan to access back up cylinders in case of a gas failure. See Emergency bail out plans.
Reserve requirements for Bottom gas should be run on the rule of thirds.
Reserve gas for decompression should be double the amount of gas required for the decompression schedule.

Mixed gas

The terminology "mixed gas" can encompass many types of gases a diver could breathe during a dive. However, it is generally accepted that the main gas used is Trimix. Trimix contains oxygen, helium and nitrogen in various percentages. The amount of oxygen in the mix is reduced the deeper the dive. This is to reduce the effects of high partial pressures of oxygen and to ensure the diver does not suffer from oxygen toxicity. The nitrogen percentage is also lowered to reduce the effect of nitrogen narcosis. Once the percentages of the oxygen and nitrogen have been calculated the balance gas added is helium.
Multiple Dives
As with all deep diving the BSAC recommendation is one dive in a 24-hour period.

Nitrox

The trimix diver will be breathing a certain amount of helium at the maximum depth and would have loaded his tissues with this inert gas. For this reason he needs to off gas during the ascent (decompress) and switching to a Nitrox (which does not contain helium) will speed up this process. The Trimix diver will normally be using two Nitrox gases, one weaker oxygen mix as a travel gas and one stronger mix for the shallower but longer decompression stops.

Pairing Divers

The best option is to pair Trimix divers planning the same dive and decompression schedule.
If pairing air and Trimix divers together.   Both divers must carry out the same decompression schedule to ensure they remain together at all times. This means both divers follow the most conservative schedule, likely to be that of the Trimix diver. 

As with all diving a thorough buddy check should take place prior to the dive.

Partial Pressure of Oxygen PP02

All gases being used (Trimix and Nitrox) should not exceed the PP02 at 1.4 bar at the planned maximum depths for each mix.

Safe Diving Practices

All Trimix divers should be aware that mixed gas diving increases the element of risk. To minimise this risk the Trimix diver should adhere to the BSAC safe diving practices as well as those of the training agency that they qualified under.
Skills practice
Trimix diving requires the diver to be a skilful and competent diver. These skill levels can only be maintained and improved with constant practice.
Surface detection aid

All divers should carry a DSMB (Delayed Surface Marker Buoy) and at least one other surface detection aid. (Flag, strobe, torch, surface dye, whistle, EPIRB, etc).
Training prerequisites
All divers wishing to participate in Trimix diving should hold a minimum qualification of Dive Leader and Extended Range Diver (or equivalent). 
Training and Qualification
All divers must have completed a Trimix training course with one of the BSAC recognised agencies:
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