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This report delves deeper into the ‘Deep Dive Team’, the presentation they presented as well as how well they worked together. The brief this team were given was one of a real-life scenario. Underwater dumped munitions that have amassed over years of neglect in a certain pool of Swiss Lakes. This team were tasked with recovering four munitions: Grenades, 81mm Mortars, 105mm Shell and 155mm Shell. The situation was these munitions were between 150 and 250m under water level and the condition is unknown. 

[bookmark: _Toc216402631]The Team and The Roles Within

The team consisted of 5 members of varying ages and experiences both in work and out. From the day of the briefing, it was clear that everyone had a very specific role and was to go and research about their section. One student (Simon) was focused on safety, one (Stephen) on the environmental aspect, one (Alex) on analysis and research, one (Dan) on recovery and I was on the storage, transport and disposal of the munitions. 
These roles were mutually agreed between everyone based on preference, knowledge as well as current job roles. As an example, I work on a predominantly disposal-based site therefore I naturally gravitated towards that part of the assignment.
The team got off to a slow start with communication and connectivity however a SharePoint was created from the get-go and was accessible to everyone to pool the research into. After the team realized that we had no direction and only research, we had to focus more on the plan and decided to engage in weekly meetings via teams due to me working 3 hours away from the others. 
The virtual aspect of these meetings made it more difficult to fully engage in working together collaboratively compared to coming back of the summer and being in person. As we all have our own separate job roles and calendars, the weeks together in Swansea made it much easier to focus and help each other with questions and queries.
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As mentioned above, the SharePoint was used to pool the research together however that proved difficult for me as I could not gain access to it via my work laptop due to company restrictions and my personal laptop couldn’t access the work Wi-Fi due to it not being a trusted device. Despite this issue, I still managed to present the knowledge and the research done to the team members. 
Simon and Alex took on most of the research of the brief and background information needed and then the rest researched deeper into our given roles. 
As I have passed and obtained an ADR license and already have all of the necessary documents, it felt natural for me to take transport and just present the knowledge I already have. The same goes for storage as I work with storing munitions every day.
The team all pooled in the knowledge we had researched and discussed what each persons lacked or was very good on, so we knew what else we needed to do before we saw each other for the week in Swansea. 
My research consisted of using a lot of prior knowledge due to the work I am directly involved in as well as utilising certain documents such as the ADR rules [1], Road Derogations [2] and JSP 364 (CANNOT be referenced due to the natures within said documentation.) I also used the ‘International Ammunition Technical Guidelines’ or IATG websites [3]and referenced them in my slides. Another source would be from Nordic Shelter themselves [4].
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Once direction was found and everyone knew the basis of what we were doing, we took a systems-based approach into figuring out what option would be the best and most viable. We had three options: leave it and do nothing, do all work remotely and then proceed or to do all work physically and proceed onto disposal. The systems-based approach showed us that the latter would make the most sense and that is what we did. As a team, we filled out an entire systems logbook including of QFD’s both 1 and 2, FMEA, a pairwise comparison and many others. The proposed method is shown in the figure below in the proposed flow algorithm. 
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This is a completely closed flow algorithm therefore no matter what problems we encounter as a team, there will always be an outcome for it. Taking into account what Simon, Stephen and Alex had researched, Dan and I were able to make a decision on what of our possible methods we would use. Dan chose to use freezing techniques and robotic removal to reduce the risks of unplanned detonation and also reduce the one man risk of sending a diver down to recover the munition. I chose to use an Ammunition ISO container for storage as they can be used both short term and long term, I decided on using a minimum move EOD mentality to reduce risks of unplanned detonation as well as keeping the water quality, fish and fauna as safe as possible and chose to do multiple high order bulk demolitions in order to be efficient as well as keeping the contaminated munitions as low of a risk of detonating as possible. We also decided as a group to convert an ISO into a MAPC or Mobile Ammunition Processing Chamber to allow a cross between myself and Alex to take place with his analysis side and my end of life side. 
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As a group, we presented a total of 39 slides. I presented 7 of these. The presentation started off with the team taking it in turns to explain parts of the brief and the basis of the presentation and then we each went into our separate researched topics in order of what would take place in the real time process. 
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Figures 2 – 8 show the slides that I presented. In Figure 5, the black notes at the bottom were for me to be a reminder of when I was presenting and the same goes for the red writing in Figures 6 and 7. As can be seen, the last slides of the presentation were presented by myself to close out the process of the disposal of the munitions and round it all off as one. This was decided due to me only having one slide at the start for the basis. 
Each member of the team had created and presented their own slides however in the days running up to the presentation we went through them all as a group and gave feedback to each other and adjusted accordingly. Throughout this whole process, teamwork and the willingness to help each other has been very prominent despite it being hard to do so nearer the start of this assignment. 
We also ran through the presentation numerous times and recorded the time it took, and we hit 38 minutes on every single run through we did however when it came to the real thing, we took 42 minutes. This was predicted though as nerves and pressure slow things down. 
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The team all received joint feedback from Jenni and Dave, however we all received individual feedback on softer skills by Jenni and Feedback questions from Dave.
Jenni mentioned that I was a little quick at times and was reading off the notes at times however mentioned later on that this gradually got better over time and had put it down to nerves which was indeed true. This is the first presentation I have delivered to people in a fully professional environment and manner. This will be a skill that is honed in over practice however for the first time, I am very happy to hear that the visible nerves gradually reduced over time. 
Dave asked 5 questions in total on the feedback form he had sent out. 4 were for me personally and 1 was for the entire group and I shall go through them now. 
“Did you look at other techniques other than demolition?” 
· I did look at other techniques and numerous ones are stated in JSP 364 however for this kind of job and with the potential hazards of these detonations low order techniques would be too risky in my opinion as the risk of unplanned detonation would be far too high when the munitions have been as contaminated and affected as these have. For example, you could recycle the explosive mixture inside the shell as asked by Dave in the presentation itself, however when the munition has been sat as deep as these have been for the amount of time these have, the risks are just far too high of the mix being damaged and either less sensitive or more and both of which carry high risks when mixed with standard explosives.
“Demolition techniques…Is there an alternative to high order?”
· As mentioned above, there is something called a low order technique. Low order techniques are ones that dispose of the munition without setting it off. For example, burning the explosive mix out after using a shaped charge to penetrate the casing. Another would be cutting the munition itself. Each munition comes with disposal instructions on how to dispose of them and these will include low order techniques too, however due to the environment and pressure these munitions have been under for around a century, using a shaped charge in my opinion is just too risky and can be avoided easily. There have been circumstances where a low order technique is used however the OME high orders due to the explosive train being set off. 
“If funding is unlimited, could we consider a recycle operation?”
· With environmental aspects being on the forefront of our mind in this project, a recycle operation would be great however the explosive mix has a very high chance of being deteriorated and spoilt. There is a very high likelihood that most of these munitions would have had cracked cases and maybe even leaking their explosive content into the lake, so with that in mind a recycle operation is unfortunately not applicable to this scenario. If a munition was in great condition with no cracks or any signs of wear, This would be given to Alex for further testing, sampling and checking. If the munitions explosive content was as good as new, then recycling it would be the best option available. 
“Are you returning anything to store?”
· The short answer is no. Due to these munitions being so contaminated the safest option would be to get rid of them all completely. Unless in some cases, they can be recycled as mentioned above. They would only be put into storage when awaiting one of these two options for them. The reason the entire muntin itself will not be returned to store is because despite the explosive mix being safe and untainted, the casings, mechanisms and safety mechanisms would be tarnished and would pose too great a risk to reuse in the field. 
“How did you reorganise yourselves? How did you manage the U-turn?”
· The reorganisation was needed, and it became apparent once we had all gone away to our research. We realized maybe a scatter gun approach was not the correct decision as we had all this information and no idea how to format it or what to do with it all. We all came to an agreement that taking a systems approach together as a team was one that would guide all of us as one into one singular direction which it did. It allowed everyone to have a clear idea and concept of what it was we were trying to achieve and how we were going to work towards it. 

After the presentation, the audience asked questions themselves, and I thought I would answer it myself here as I didn’t get the chance to.
Sean Dooley asked, “Do you think humanity is doing enough to stop this from happening in the future?” My answer is absolutely not. If we were living in an ideal world where budgets and time frames were not an issue, we could get recover and dispose of all dumped munitions in the world however, even after excusing monetary and timeframe issues, this will not stop humanity from doing such things. It may just be munitions for now however in a further 100 years, what is stopping people from dumping something else in these waters such as batteries, laser systems and plastics.
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On reflection, there things I would have done differently such as go into the presentation ore confidently however as mentioned before this will come with time and experience. I also would have engaged with the audience more. I am quite a big character normally and I want that to be portrayed when presenting. I have learnt many things from this project such as: collaboration, meeting deadlines both set by myself and the project as well as allowing an outside perspective to be incorporated into my work once I thought I had finished. 
The group worked much better together than expected due to the varying ages in our group, I was convinced there would a lot more clashes and disagreements however after the initial confusion with direction, the team worked amazingly together, and I couldn’t have asked for a better outcome.

[bookmark: _Toc216402637]Conclusion

The solution we had intended to use was a wise one and one that would be used however due to the nature of these munitions and the condition they are in, the Swiss government themselves have decided to leave it there and think no further of it. This was also realised by the team further down the line due to the sheer number of the explosive quantity that has been subject to less than ideal standards for a century as well as the environmental factors of disturbing fish and fauna and the people residing in the surrounding areas. 
 The idea itself is a good one but one that needs refining anyway due to the lack of time given in the project directly coinciding with busy work schedules for all members of the group. This could have been adjusted and rectified by maybe setting a certain day on a weekly or fortnightly basis to catch up and make progress as a team. 
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«© Time
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Transport munitions

Despite this being a task in Switzerland, the assumption that this is a UK
personnel task. These munitions will be considered EOD and will be a
‘Minimum Move'.

This means only EOD Regiments will be able to transport them as the CAD
(Competent Authority Document) for them initially isn't valid anymore. The %
CAD is used in the UK and as this is in Switzerland, authority will be asked for

and given by the DDPS (Federal Department of Defence, Civil Protection and

Sport), Science and Technology Division.

MOD Form 1661 - Safe to Store and Transport, DGN - Dangerous Goods Note,
Secure Transport Plan

As it will only be transported locally by EOD, they supersede the
requirements for ADR except when transporting over 50KG NEQ. A fully
qualified ADR driver will be needed.
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Storage for removed munitions.

Once removed, the ammunition will need to go into temporary storage.
The Grenades will go into H83's, Mortars in the packaging they are
already in and the Shell into ULC's.

The chosen method of storage will be 20’ 1SO container (International
Organization for Standardisation).

Acompany called "Nordic Shelter” have been producing ammunition
storage containers for over 15 years and have been originally designed
for the Norwegian Army. As they are produced in Norway, they will be
easy to transport over into Switzerland.

These are NATO certified and have their own NATO Stock Number (NSN).

These can be fitted with EX-proof electrical equipment if needed for
further testing and would tum one into a MAPC or a Mobile Ammunition
Processing Chamber.
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Disposal of Munitions.

- The task athand s an £0D Task.

- EOD Tsks can have one of three utcomes: Dem n iy,
Minimum Mave o Retrn to Sore.

- et Solution Recover and transport to DENS ground.
Dispoe of munitions
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It all deemed safe with no cracks or leaking explosive, it can be deemed safe by an AT and transported back to store.

Ifitis a bitiffy but can still be moved, it will be transported to surrounding land to dispose of. A defined area still has to be licensed and with reasonable distance from the
lake tself.

Ifitis too dangerous to move, the ammunition will need either to be left or to be disposed of underwater.
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High Order Bulk DEM
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Requirements for a Bulk DEM:
- Safety trace needs to be worked out.

- NOTAM (Notice To Air Men) needs to be given, if one is not already in place due to it bei
the demolition.

g a derelict area, one needs to be in place before committing to

Must calculate what poses the greatest hazard: either the noise or the fragmentation. Use Vertical Danger Area Calculator | International Ammunition

Technical Guidelines as it has both of them. The one with the highest distance must be used, as itis the safest. On the calculator, when using fragmentation,
use the AUW not the NEQ.

Thing to note for a Bulk DEM:

- Thereis notreally a limit to the max NEQ that can be done, it is the limit of the defined area.

- Aldetonation information on SP 364’ (in date), more i can be found on the and (A&ER)" however this is
out of date.

As will be shown below, the Bulk DEM will need multiple points of detonation to ensure full detonation and to reduce kickout. Because of this, multiple.

parts of Det Cord are required to connect to each detonator. They must all be the same length to make it as safe as possible and for it to complete full
disposal. Det Cord (PETN) has a VoD of around 6000 m/s.
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Bulk DEN: How It Works..

High Order Bulk Demolitior
- Munition needs to be layered. Shell at the bottom, PE on top, then mortars, then more PE (optional), then grenades. At the top, bulk PE will be needed as
wellas on the sides.

- Boosters will be need for all of the bulk PE where the Det Cord will run through.

- Allparts of Det Cord will need to be connected further down the line before the detonator.

- Itis disposed of Top to Bottom as each layer acts as a booster for the biggest munition aka the 105/155 shell.

- Multiple points of detonation are needed to reduce kickout and ensure complete disposal of the munition.
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