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· Line spacing – 1.5 line spacing and 2cm- 2.5cm page margins
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· Assignment is within 10% of the word limit (excluding references and any appendices)
· All references in the text are included in the reference list
· Correct referencing following the Harvard style, as described in the Palgrave study skills book ‘Cite them Right’.
· Correct spelling using UK English
· Correct use of punctuation
· Grammar and syntax correct- double check anything that has a green line under it
· I have read my assignment out loud to myself and it makes sense and is easy to read
· Somebody else has read my work and it makes sense to him or her!
· I have checked and I have not plagiarised 
Failure to follow these guidelines will cost you marks!
On the 15th April 2008, six students, and one teacher drowned in the Mangatepopo Gorge in New Zealand (Hillary Outdoor Pursuits Centre, 2011, p.1). A significant contributing hazard to this incident was the weather, in particular increased rainfall. This essay will thoroughly discuss this key contributing hazard, control measures for this hazard, and relations to the hazard from my own personal experiences.             

The immediate risks caused as a result of increased rainfall include floods of rivers, streams, and land; poor visibility particularly in mountainous areas; and landslides. In relation to the Mangatepopo incident, it was this effect of flooding that caused such disastrous effects to the outcome of the activity (Appendix A). Hazards caused as a result of this flooding risk include deep and fast flowing water with the consequent risks associated of drowning, being washed away, and damage to property and infrastructure (defra & Environment Agency, 2006, P.13; P.18). These risks can pose a major challenge and danger when conducting adventurous outdoor activities in affected environments. 

[bookmark: _Hlk39136590]A number of factors dictate the type of response a river or stream will have to increased rainfall. These include the size of the river’s catchment area, geology, soil type, land use, relief style, current ground saturation levels, and the intensity and duration of increased rainfall (Environment Agency, 2009, p.107). These catchment characteristics affect the speed of onset for a flood (defra & Environment Agency, 2006, P. 67). This onset speed can have a key impact on outdoor activities conducted on or in rivers, streams, and gorges as it dictates the time it takes for the rainfall to increase river capacity, if there is a high onset speed this can result in flash floods.  The Mangatepopo incident is a good example of why these factors are important to outdoor activities. The catchment characteristics for the Mangatepopo gorge catchment mixed with the rain on the 14th and 15th April caused the soil to reach field capacity which caused the flash flood in the gorge. The effect of this being a flash flood was that the group entered the gorge at just over normal river levels but these quickly rose to very dangerous and unsafe levels (Devonport, 2010, p.14-15). These factors not only impact on activities purely based in the water but can affect all activities in the outdoors. For example, in June 2007 in Sydney a group of 12 students and 2 teachers completing a bush walk became isolated due to a swollen creek that they had planned to cross, as a result the group had to be rescued (Dickson and Gray, 2012, p.195-196).

Poor weather and increased rainfall are a risk for outdoor activity instructors and individuals as “good judgment is jeopardised by hostile weather”, additionally judgment can be affected by fatigue, cold, and exhaustion which are conditions that increased rainfall can cause (Barton, 2007, p.89). The effect of this when participating in outdoor adventurous activities is that however good your original trip planning was, unless you have planned your safety responses to this change in weather prior to your trip, you are instead relying on your thoughts in the moment, and your judgement for dynamic risk assessment decisions could be hampered. This judgement as Barton said above could be jeopardised by the hostile weather and increased rainfall meaning the unplanned decisions you make may lead to further safety issues. Barton (2007) also says that adverse weather and grossly atypical weather events can put holes in accident defence planning allowing a path for accident trajectory. 

[bookmark: _Hlk38876598][bookmark: _Hlk39135516]Another risk is that the increased amount of water can cause physical changes in the river itself and the surrounding area. This is a danger to river users as higher water levels can cause more hazards to come into effect that would not previously have been in place. These could have been missed in any risk assessment or risk management systems if the water levels were lower at the time of assessment. Hazards involved in a normal river environment include; overhanging branches, strainers, undercuts, siphons, deep recirculating stoppers, weirs, and polluted waters (Ferrero & Collins, 2006, p.22-40). High flood waters can cause some of these existing hazards to be exaggerated and become even more dangerous, for example in high water overhanging trees that were just a nuisance before then become massive and dangerous strainers in the river (Ferrero & Collins, 2006, p.18). Another example of hazards that may not be equated for at normal levels are hazards that exist on the river bank as opposed to being in or over the river, such as fences and barbed wire which could pose as a serious strainer and entrapment threat especially for swimmers or people in capsized crafts. 

A further threat of flood water is that the increased flow means that more loose debris such as large branches, trees, and rocks are often caught up in the flow (Barton, 2007, p.133). Additionally, when the flood water is high enough this debris could also include larger non-natural items such as cars and trailers. This debris is a serious risk as if it hits someone participating in adventurous activities, it could cause serious injury, especially if hit in the head which could result in them being unconscious putting them at a very high risk of drowning. If debris get trapped, it can cause massive strainers or siphons further increasing the risk of participants drowning. I had experience of this during my module at Llandysul canoe centre. Due to flood waters a canoe trailer had been flushed down the river and got stuck in a tight section of the river downstream of the centre. Our risk management for this was avoidance, therefore, rather than following the river further down we had to use an earlier portage to get out at to avoid the hazard (Appendix B).

A risk of fast flowing deep water caused by floods is that if an activity such as kayaking or white-water swimming is being led on a river or similar at the time of flood and things start to go off plan it can have serious consequences much more quickly than normal. Due to the increased flow speed if participants within the group come into trouble there will be much less time to react (Ferrero & Collins, 2006, p.18). For example, if someone in your group capsizes in kayaking, even if you had someone on the bank as safety there would be a high chance of a throwline rescue failing, due to the speed the victim is travelling, the strength of the current pulling the victim off the line, and the difficulty of the rescuer on foot to keep up with the victim in the water (Ferrero & Collins, 2006, p.19). Furthermore, the chances of people getting flushed downstream further than expected and into possibly more dangerous sections of the river are much higher. This risk of people being flushed into more dangerous sections relates to my experiences at Llandysul canoe centre with the canoe trailer causing a potential strainer downstream (Appendix B), and also to the Mangatepopo incident where the dam below the gorge was a serious hazard to life (Appendix A).

There are a wide range of risk management control measures that can be used to control and mitigate hazards caused as a result of increased rainfall. The first and most obvious control measure that should be heavily utilised is the use of weather forecasts while planning and carrying out adventurous activities. Dickson and Gray (2012, p.189) say that “the planning of any outdoor activity obviously has to carefully consider the weather”. However, these weather forecasts must be used effectively. Forecasts need to be checked frequently as well as being checked from multiple sources to get a wider picture of what weather could occur. Barton (2007, p.65) says that weather is a crucial variable to be checked and considered before doing an activity, additionally river levels, if the activity is based on or around a river environment, should be considered. Furthermore, both of these factors should be included in the daily risk assessment at staff meetings for outdoor activity centres. 

Understanding how specific locations are affected by increased rainfall is key to developing risk management strategies as all geographical environments are uniquely different and will all respond to increased rainfall in different ways. The best way of getting this understanding is through personal experience and reviewing historical events. “With flooding, reviewing is a critical part of establishing local and historical knowledge” (Dickson and Gray, 2012, p.196). “It’s hard to beat local knowledge, and if you don’t have it you should seek it out” (Bailie, 2003, p.4). One process a centre or activity provider can use to put this experience and historical knowledge into practice would be developing site specific risk assessments (SSRA) which include all the individual factors. In preparation for all practical experiences throughout this module I have made SSRA’s of my own for each location (Appendix B). Poor use of such historical knowledge in the case of the Mangatepopo incident was outlined as being one of the failings of Hillary Outdoor Pursuit Centre (OPC) in the coroner’s report, furthermore, the coroner also recommended historical knowledge be used as part of the instruction process for new outdoor activity instructors (Devonport, 2010, p.36). To this extent, Dickson and Gray say that; 

Local knowledge and experience is critical, particularly with conditions such as floods where historical situation specific knowledge is often more valuable than what may be discovered on the internet (Dickson and Gray, 2012, p.189).

Before getting onto the water for our sessions at Llandysul we always checked the weather forecast as well as the river levels to ensure safety and decide which activities we could do (Appendix B). This built on previous conversations about the geology of the catchment area for the river Telfi plus Llandysul’s history of floods and their impact on the club.

Thoughtful and effective planning for the management of hazards and risks can provide a good control measure for human error and poor decision making when conditions in outdoor activities worsen. Using local and historical knowledge one control measure for this hazard would be setting trigger points in your action plan. 

“Trigger points are measurable aspects of weather that can be used to initiate certain actions and can be used to respond to any weather situation that has the potential to impact on the safety or outcome of an outdoor program or activity, not just severe weather warnings” (Dickson & Gray, 2012, p.190).

An example of such trigger point would be having a depth marker in a river where water-based activities would start and have set depths where certain planned activities cannot take place. For this reason, when planning water-based activities “it is essential to develop plans that allow alternatives should rivers or creeks begin to rise” (Dickson & Gray, 2012, p.195). Similarly, Bailie (2003, p.5) says that “Every session should have a Plan B … It should be thought through in advance and the group forewarned”. A benefit of having set trigger points meaning certain activities can’t take place is that there are clear guidelines to follow for instructors of all levels and those in the lower ranks don’t feel pressured to lead sessions in conditions beyond their abilities. 

To ensure safety during outdoor activities risk-assessments should be completed, the types of risk assessments are generic, site specific, daily or sessional, and continuous or dynamic. As mentioned earlier one control measure to increased rainfall and flooding is to analyse the weather and river levels during the daily risk assessment at daily staff meetings for centres. Similarly, this daily risk assessment should also be undertaken by individuals and groups. As a control measure to the bank-based hazards that arise due to flood waters centres should include these bank-based hazards in their SSRA. Additionally, to mitigate these bank-based hazards, overhanging trees should be regularly monitored and cut back to prevent them becoming strainers in flood waters. These SSRA’s should be written by people with experience and historical knowledge of that area; “the limits of a risk assessment lie in the experience of the authors” (Bailie, 2003, p. 6).

As a control-measure to the dangers of having people in flood waters centres should have clear boundaries on when certain activities can and can’t be undertaken. This could be through methods such as use of trigger points. Flood waters can be extremely dangerous and as such they should only be run when you are very competent and know the river well, as such, all activities planned for non-expert groups at time of flood should be cancelled and alternative plans should be made (Ferrero & Collins, 2006, p.19).

In conclusion, the hazard of increased rainfall is important to plan for and around as it comes with some serious consequential risks such as with the case of the Mangatepopo gorge incident. However, through the effective and thoughtful use of risk assessing, planning, reviewing historical incidents and learning from the mistakes made by places like OPC with the Mangatepopo incident these risks can be well managed and mitigated for or avoided if the right action plan is in place to deal with the unpredictable and harsh nature of the weather and increased rainfall. 
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Appendices
Appendix A - Synopsis
[bookmark: _Hlk38788284]My chosen critical incident is the Mangatepopo incident that occurred on the 15th April 2008, in which seven people drowned, six students, and one teacher (Devonport, 2010). These people were part of a school group of ten students and one teacher participating in an outdoor programme conducted by the Sir Edmund Hillary Outdoor Pursuit Centre (OPC). On the afternoon of the 15th April 2008 they went on an upstream gorge trip up a lower gorge of the Mangatepopo stream. After having a dry period, rain started falling in the Mangatepopo stream catchment at noon on the 14th April 2008, this rain continued falling with various degrees of intensity in the morning of 15th April 2008 (Devonport, 2010). This continuous rain caused a flash flood in the Mangatepopo stream while the group was still in the gorge with river levels building continuously during their time in the gorge. This caused the group to wait on a ledge at the side of the gorge to wait for the water levels to drop again. However, as the levels kept building and the ledge was getting increasingly covered over by water Ms Sullivan the group instructor made the decision to go down the stream first with one student attached to her and wait on a bank at the bottom just before the dam at the bottom of the gorge and use the throw bagging rescue technique to catch the students and teacher on their way down. In an attempt to increase survival chances the instructor attached the weaker swimmer to the stronger swimmers in the group and instructed each pair to come down every five minutes. One student was successfully rescued using this technique and two other students who failed to keep hold or reach the throw bag line went over the dam but survived. Unfortunately, the other six students and one teacher went over the dam and drowned. 

Appendix B - Logbook
February 4th 2020 – Climbing at Boiler slab
Date: 4th February 2020
Location: Boiler slab, Gower Peninsula
Weather (Dark Sky):
•	Precipitation chance - <5%
•	Temperature – 80C, feels like 40C
•	Wind speed – 27mph at 10am dropping to 15mph at 6pm
•	Wind direction – North West
Boiler slab SSRA
	[bookmark: _Hlk38967916]Hazard
	Risk
	Who is at risk?
	Unmanaged risk
	Control Measures
	Controlled risk

	Steep drops/Cliffs
	Falling.
	Everyone
	Medium
	Make group aware of edges before going near them.
Select a route that keeps group away from the edge. 
	Low

	Loose Rock
	Tripping/slipping near steep drops.
Falling rocks hitting people below.
	Everyone
	High
	Wear appropriate PPE such as helmets to avoid injury if rocks do fall.
Tell group to walk carefully to avoid kicking rocks over the edges or slipping over on them.
	Medium

	Sea/Water
	Drowning.
	Everyone
	Medium
	Set boundaries on where the group is allowed to roam in order to keep them far enough from the water that they can’t fall in.
	Low 

	Wind
	Safety lines getting blown and caught out of reach.
Participants getting blown while abseiling.
Blow people towards steep edges.
	Everyone
	Medium
	Set up safety line systems in a way that they are always under tension when being raised/lowered so they don’t get taken by the wind.

	Low

	Distance between leaders
	Leaders can’t communicate issues with each other easily.
	Leaders
	Medium
	Take radios to allow long distance communication.
	Low

	Traffic on walk to location.
	Being hit by a moving vehicle.
	Everyone
	Medium
	With young groups make them wait for instructors/adults before crossing any roads.
Avoid roads and take alternate paths where possible.
	Low



February 11th 2020 – Climbing at Three Cliffs Bay
[bookmark: _Hlk39008864]Date: 11th February 2020
Location: Three Cliffs Bay, Gower peninsula
Weather (Dark Sky):
•	Precipitation chance – 10-20%
•	Temperature – 60C, feels like 00C
•	Wind speed – 30mph
•	 Wind direction – North
Three Cliffs Bay SSRA
	[bookmark: _Hlk38985127]Hazard
	Risk
	Who is at risk?
	Unmanaged risk
	Control Measures
	Controlled risk

	Steep drops/Cliffs
	Falling.
	Everyone
	Medium
	Make group aware of edges before going near them.
Select a route that keeps group away from the edge. 
	Low

	Loose Rock
	Tripping/slipping near steep drops.
Falling rocks hitting people below.
	Everyone
	High
	Wear appropriate PPE such as helmets to avoid injury if rocks do fall.
Tell group to walk carefully to avoid kicking rocks over the edges or slipping over on them.
	Medium

	Sea/Water
	Drowning.
Water surrounding base of rocks making route up the wall hard to access.
	Everyone
	Medium
	Set boundaries on where the group is allowed to roam in order to keep them far enough from the water that they can’t fall in.
	Low 

	Wind
	Safety lines getting blown and caught out of reach.
Participants getting blown while abseiling.
Blow people towards steep edges.
	Everyone
	Medium
	Set up safety line systems in a way that they are always under tension when being raised/lowered so they don’t get taken by the wind.

	Low

	Distance between leaders
	Leaders can’t communicate issues with each other easily.
	Leaders
	Medium
	Take radios to allow long distance communication.
	Low

	Traffic on walk to location.
	Being hit by a moving vehicle.
	Everyone
	Medium
	With young groups make them wait for instructors/adults before crossing any roads.
Avoid roads and take alternate paths where possible.
	Low

	Washed up debris.
	Debris could include dangerous items such as sharp objects and dead animals.
	Everyone
	Medium
	Instructors to try and find an alternate route around common debris spots.
If not possible keep participants away from any identified dangerous debris.
	Low

	Incoming tide
	Water surrounding base of cliffs increasing risk of being trapped.
Increased risk of drowning.
Increased risk of hypothermia if having to stand in water to belay.
	Everyone
	High
	Check tide times before heading out.
	Low



February 18th– Glan-llyn residential trip Gorge walking
Date: 18th February 2020
Location: Afon Ddu, Afon Arran
Weather (Dark Sky):
•	Precipitation chance – 35%
•	Temperature – 60C, feels like 20C
•	Wind speed – 20mph
•	 Wind direction – South West
Gorge Walking with Glan-llyn
	Hazard
	Risk
	Who is at risk?
	Unmanaged risk
	Control Measures
	Controlled risk

	Remote location
	Slow to access in an emergency
	Everyone
	Medium
	Make sure all instructors are trained in first aid.
Know where signal is available en-route to be able to call emergency services as quickly as possible.
	Medium

	Overhanging trees
	Falling branches hitting participants.
Fallen trees and large branches getting stuck in flow creating strainers or low overhanging branches.
	Everyone.
	Medium
	After storms and high winds when there’s a high likelihood of things to have fallen instructors should walk through the route to check its safe before running activities.
	Low

	Slippery track on route back to van.
	Participants could fall and injure themselves.
	Everyone
	Medium
	Wear appropriate footwear.
	Low




March 3rd – Llandysul paddling
[bookmark: _Hlk38997042]Date: 3rd March 2020
Location: Llandysul
Weather (Met Office):
· Precipitation chance - <5%
· Temperature – 70C, feels like 40C
· Wind speed – 11mph
·  Wind direction – West North West
River levels: 
· Teifi at Llanfair – 1.182m, falling (Recorded 8:00pm, Monday 2nd March)
Llandysul lake SSRA
	Hazard
	Risk
	Who is at risk?
	Unmanaged risk
	Control Measures
	Controlled risk

	Proximity to river
	Participants getting close to river and falling in.
	Participants
	Medium
	Set boundaries on where participants are allowed to go.
	Low

	Stream from lake to river
	At high water levels participants could accidentally go down stream towards river.
	Participants
	High
	Make participants aware of the hazard and instruct them to keep a clear distance from the stream
	Low

	Slalom poles
	Being hit in the head by a pole as paddling downstream.
	Everyone
	Low
	Wear a helmet to prevent head injuries.
	Low

	Slalom pole ropes
	Throwlines getting caught over the ropes while attempting a rescue.
	Instructor/ throwline trained participants
	Medium
	Prioritise using other rescue methods such as getting the participants to swim to the edge before using a throwline.
When training instructors/participants to use throwlines make them aware of the issue of slalom pole ropes.
Make sure all people with throwlines know how to do a re-throw if throwline does get caught.
	Low

	Nearby roads
	Being hit by a moving vehicle.
	Everyone
	High
	Set boundaries on where participants are allowed to go to keep them away from the road.
Maintain view with the group on way from changing room/car park to the lake.
	Low

	Dangerous farm machinery next to carpark
	Getting injured on sharp objects/machinery
	Everyone
	Low
	Set boundaries on where participants are allowed to go to keep them away from the machinery.
	Low



March 10th – Llandysul paddling
Date: 10th March 2020
Location: Llandysul
Weather (Met Office):
· Precipitation chance – 40% at 12 am, 10% from 1 pm till 6 pm.
· Temperature – 110C, feels like 80C
· Wind speed – 17mph, dropping to 9mph from 1pm till 6pm
· Wind direction – West South West
River levels: 
· Teifi at Llanfair – 1.016m, rising (Recorded 9:15 pm, Monday 9th March)
Llandysul river SSRA
	Hazard
	Risk
	Who is at Risk?
	Unmanaged risk
	Control Measures
	Controlled risk

	Tree stump on river left at entry point by Lake stream.
	Hitting into the stump and getting pinned or causing a capsize resulting in participant swimming
	Everyone
	Medium
	Instruct participants to aim for a marker on the opposite side of the river to the hazard.
Wear a buoyancy aid in case of participant swimming.
	Low

	Other river users (RSPCA training etc.)
	Paddling into other users who may be using the river.
Getting caught by other safety lines if paddling into a safety training drill.
	Everyone
	Low
	Instructor to ask if any training is being done on the river while the group is on the water. 
If training activity going on wait in eddy above until path is clear to carry on down river.
	Low

	Slalom Poles
	Being hit in the head by a pole as paddling downstream.
	Everyone
	Medium
	Wear a helmet to prevent head injuries.
	Low

	Slalom Pole ropes
	Throwlines getting caught over the ropes while attempting a rescue.
	Instructor/throwline trained participants
	Medium
	When training instructors/participants to use throwlines make them aware of the issue of slalom pole ropes.
Make sure all people with throwlines know how to do a re-throw if throwline does get caught.
	Low

	Underwater rocks hidden
	Catching the bottom of a boat causing a capsize
	Everyone
	Medium
	Ensure all participants/instructors know how to either safely roll up or get out of the boat and swim in the event of a capsize.
	Medium

	Weir across river right just below river entry next to lake stream
	Creates a hydraulic stopper at certain river levels which could hold participants in the feature catching them off guard or cause them to capsize.
	Everyone
	Medium
	Instruct participants to follow river left to avoid the weir.
Ensure buoyancy aid is worn in case of swimming.
Make sure participants know how to safely exit the boat.
	Low

	Canoe trailer stuck in river below exit at end of path next to the river
	Can create a strainer in the river.
Increased chance of drowning for people in water.
	Everyone
	High
	Use a point further up the river from the trailer as the get off point.
	Low
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