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Operational Risk Management and Crew Resource Management During Tree Removal
By Maj Randy E. Cadieux, USMC, ORM/CRM
Okay… How does tree removal relate to aviation, maintenance, and Operational Risk Management (ORM)/Crew Resource Management (CRM)?  These occupational fields are so far apart from each other they are not even remotely related. However, we as aviators and maintainers can learn a great deal from the successes and failures of other occupational fields. Many other career fields have ORM and CRM applications that we can use in Marine Corps and Naval Aviation and Maintenance.

A tree removal company recently sent a crew over to cut down a large pine tree in my back yard. The tree was about 80 feet tall. The crew consisted of two men, with no safety equipment that I could see. The only way I knew they were in the back yard was because I heard them setting up equipment, but they did not tell anyone they were cutting the tree down, nor did they rope off the area. One worker went up the tree using spikes and a belt while the other stayed on the ground.

The worker who went up the tree had a belt wrapped around his waist and the tree. He had no backup safety devices to break his fall in the event his belt was to break. Additionally, he was cutting limbs and parts of the trunk with one hand at times, leaving him no defense if the chainsaw kicked back on him.

Many times while he was cutting the tree the other worker below him was on the opposite side, but right underneath the tree. He managed to get away in time prior to the limbs falling, but if they had fallen early or in the wrong direction they probably would have killed him (the sections of trunk were about 8 feet long, and were obviously very heavy).

I got the feeling these guys had done this type of job many times before and they probably knew what they were doing. However, as we all know, even if we know what we are doing, without proper backup systems and planning one mistake can cause the loss of life and equipment. Regarding the worker in the tree; if his belt had snapped he would have been seriously injured or killed because he had to lean back into the belt to get it to hold tightly against the other side of the tree. If he had hit a knot with the chainsaw, it could have kicked back on him, severely cutting him. If he had cut a piece of the tree trunk the wrong way or allowed a cut to be too deep on one side, it might have fallen on top of him or the worker below on the ground.As far as the worker on the ground is concerned, he was betting his life on the skill and experience of the worker cutting the tree up above. Rather than using sound ORM principles, he seemed to be trusting the worker above to cut the tree so it wouldn't fall on him. We have learned through our ORM and CRM training that we cannot simply rely on the skill and experience of one individual and bet all of our safety planning on those skills. One mistake, without proper backup systems and planning can be catastrophic. The worker on the ground should have been farther away when limbs and portions of tree trunk were falling and both men should have been communicating with each other better. 
Everything is okay though… right?  Nobody was injured and they got the mission accomplished. 
How many times have we as aviators or maintainers cut corners and were relieved when we accomplished the mission safely?  Hopefully it is not a common practice for any of us, but most of us have done it before. A major problem occurs when cutting corners because of prior successful missions becomes a habit. We should always strive to conduct thorough mission planning and we should especially strive to make sure cutting corners doesn't become an embedded habit pattern in individuals and units. This is a form of "normalized deviance" which author Dr. Tony Kern discusses in his Global War on Error program. We can't allow this to happen to us.

How could these workers have improved their chances of achieving a safe and successful mission?  They could have utilized deliberate and time-critical ORM, and solid communication techniques. The area could have been roped off and they could have knocked on doors to tell people what they were doing and to keep the area clear. 
Here are a few parallel examples to show how aviators and maintainers can learn a few lessons from this tree removal crew in both the planning and execution phase of missions:

Planning:

Tree Removal Crew: Prior to setting up to cut the trees down, the crew could have utilized a checklist. Part of that checklist could have been knocking on doors and letting people know what they were doing. They could have also roped off the area and placed caution signs out so it was an obvious danger area. Additionally, they could have discussed how they would communicate with each other, including communication during critical procedures, such as when a limb was about to fall. Alternatively, these actions could have been embedded in a Standard Operating Procedures (SOP) manual. Once these actions are rehearsed in an SOP they become habit patterns. Good, solid habit patterns make activities faster and more efficient while preserving safety. 
Aircrew: From an aviator’s perspective, this type of planning is similar to pre-mission planning. Pre-mission checklists can be utilized to ensure critical items are not skipped. Relying on memory for every aspect of planning can result in missed items. The time to remember is not after you have gone “wheels in the well”. Prior to a flight schedule being signed by the commanding officer, the schedule is staffed through multiple departments to ensure the proper level of oversight is applied. Prior to starting a mission, pilots and aircrew conduct thorough mission planning and brief their missions to ensure each crew member knows his or her responsibilities, and what to do during certain phases of flight. A highly disciplined squadron with an effective SOP will also be able to shorten planning without shortcutting safety by utilizing the SOP to delineate these responsibilities. Finally, a solid preflight is required prior to climbing into the aircraft. These are all examples of ways planning can reduce risk in our missions. 
Maintainers: Planning for missions should not be limited to aircrew. Maintenance personnel can also benefit from planning and briefing missions. A mission can be a simple maintenance procedure or a complex one, affecting more than a few people. Maintenance planning can be done at morning meetings, and if a complex procedure has the potential to cause injury or death to a bystander, more detailed discussions could take place to spread the word, and ensure as many people as possible are notified. Appropriate procedures should always be performed prior to conducting maintenance, such as generator lockout/tagout, roping off safety areas, and posting warning signs. Also, a maintenance SOP which covers actions to be taken during various maintenance procedures has the potential to be helpful because it helps clarify gray areas and helps to build sound habit patterns. This enhances effectiveness and efficiency without compromising safety.
Execution:

Tree Removal Crew:   The execution phase takes the planning phase to the next level by putting into practice the items previously discussed and agreed to during the planning phase. The crew could have reduced their risk of injury by utilizing safety backup systems for the individuals, such as a harness tied onto other limbs or a safety spotter on the ground. The worker in the tree could have periodically reconnected the safety harness to lower branches as he worked his way down. Limbs and trunk portions could have been roped and pulled so they fell in the proper direction, not just by the worker cutting and pushing them, but by having an additional system to pull them in the right direction. During the tree cutting process, there seemed to be very little communication between the two workers. They could have further reduced their risk by making sure they were in communication with each other, especially during critical phases of the operation, such as when a limb or trunk portion was about to fall. A lack of communication, combined with incorrect assumptions could have led to severe injury or death. During the execution phase of their mission, they could have put into practice the communication techniques they had agreed to during the planning phase of the mission. They could have also utilized procedures which stated that the worker on the ground would not be within a certain number of feet of the tree prior to the last cut being made before the limb or trunk portion was cut. This could also have been spelled out in an SOP. If this had been covered during the planning phase, it would be put into practice during the execution phase, and if the worker on the ground got too close to the tree during critical phases of the process, pre-defined actions could have been taken to prevent an incident, such as the worker in the tree stopping his chainsaw. 
Aircrew: SOP’s which cover as many missions as possible should be established and utilized. This way every crew member knows his or her responsibilities and knows exactly what to expect and when to expect it during all phases of flight. This not only improves mission effectiveness, but makes missions more efficient by saving time. It also reduces confusion and increases safety by taking out many of the unknowns in a mission. Also, if possible, we should never rely on one single person or system. We should always have some form of redundancy, even if it is just another crew member giving us a “sanity check”. If we have pertinent information we need to verbalize that information and ensure we are backed up by either a crew member or, if in a single-seat aircraft, another pilot in a formation. Also, don’t forget about Air Traffic Control. They can be used as an additional “crew member.”  They may not be sitting in the aircraft but they have access to a lot of information that could help aviators. As with the tree removal crew, the execution phase is when we put into practice those actions which were already covered in detail during the planning phases of our missions. 
Maintainers: Solid SOP’s should be used which dictate actions to be performed and what needs to be done prior to those actions. There have been plenty of times when one Maintenance Marine or Sailor was working on an electronic component of an aircraft when power was applied to the aircraft, shocking that Marine or Sailor because proper procedures were not followed. Be vigilant and avoid complacency. Rather than assume everything is going as planned maintainers can look for potential problems that might be happening, even if nothing seems wrong. This thoughtful inquiry could reveal unsafe conditions or maintenance steps that had been missed. Also, when two or more personnel are performing a maintenance procedure, they should make sure they are effectively communicating to each other.
I am not claiming to be a tree-removal expert, nor do I think all small tree-removal companies need to attend ORM and CRM training, but I do think this tree removal crew could have done things better. There are numerous organizations in the world, unrelated to aviation, who have implemented their versions of ORM and CRM. There are also companies that teach aviation-derived CRM to non-aviation organizations to help them achieve better results and reduce risks.
Each of these examples shows how shortcuts were taken in the name of mission accomplishment. The tree removal crew may not have even been aware they were cutting corners. This can be the most dangerous kind of risk because they may not have even known they were doing anything dangerous. How many times have we as aircrew or maintainers had a close call, but were completely surprised by it?  Make sure to tell your stories and elevate them up the chain of command. If it happened to one person it can happen to another, and there is no way to know all the hazards associated with flying or maintenance. The best we can do is to plan for what we know and educate ourselves and others. We can learn from our mistakes to turn the unknown risks into known risks we can potentially mitigate.

Our ORM and CRM practices are not fool-proof and do not solve every problem, but the bottom line is they are effective tools to help us define and correct problem areas and high risk areas, and facilitate better mission effectiveness and efficiency through proper planning and the use of important CRM skills.
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