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1. [bookmark: _Toc216345833]Introduction
This report will be looking at the OME Swiss lake munitions retrieval group-based project. The student was given a brief of needing to work as part of a group called the deep dive team. the students needed to research three different lakes within Switzerland so that they could make a plan of how they would remove three different types of munitions that were dumped with in the lakes. These munitions were 
· Hand grenades – TNT filled and packaged in H83s.
· 8cm mortars – TNT filled and packed in a steel case with 10 in each case.
· 105 and 155 mm shells – TNT or RDX/TNT filled, and these were dumped with no packaging.
Once the munitions were removed from the lake the student needed to propose routes on how to store, transport and dispose of all munitions.
1. [bookmark: _Toc216345834]Design Project management 
Once groups were assigned for this project the student immediately got working on picking roles, but this was soon realized to be inefficient as it did not give the group a clear route to work to. This is when the students choose to use the systems engineering work book that they had just used in their previous studies, this gave the students the tools to add structure and work out what were the most important aspects they wanted to focus on while working through this brief. This was by completing tools such as the Requirements gathering, pairwise analysis​ and QFD1/2​. Once the functional means was completed the this is where roles were handed out and the student had the role to look at cataloguing and environment disruption 
A key point to raise is the students went about their projects with some assumptions to make a more interesting and fully developed presentation, these assumptions were no restriction of resources including 
· Time 
· Funding 
· Manpower 
· Technologies available to us 
· Cooperation from local authorities and public 
· Uk staff capability 
One question was raised in the Q&A portion of the presentation about if we had been keeping a log of the total for works and technologies to which the students had previously discussed if they should look in to a budget but decided that it might have turned in to a project management activity and would have taken time away from delivering a fully realized concept for their brief. 
[bookmark: _Toc216345835]My Role in the team 
Once the systems engineering workbook was completed the group received different roles to research and present on. The student in this report needed to Catalogue munitions in and out of the water, along with assessing levels of disruption to environment and ecology. the student worked in order of the design requirements as this was made in the way of what steps needed to be completed before moving to furthers steps. The student looked into different means for cataloging munitions this was done by online searches and using resources available to him with in the workplace. 
[image: A green square with white text

AI-generated content may be incorrect.]The student started by looking into how he could be cataloguing the munitions in and out of the water, the first thing that came to mind was the QMAS (QinetiQ Munitions Accounting System) system which is used with in AWE (Atomic Weapons Establishment) it is used for explosives accountancy,  accounting for different munitions and explosive articles noting key details such as description, location, NEQ (Net Explosive Quantity) and more key details. An example of the QMAS system can be seen below, this image has been redacted to hide sensitive information.[bookmark: _Toc216345844]Figure 1 - example of the QMAS system

 The student then looked back at the different functional means to see what options he could do further research in to and the means he had were an underwater set of pen and paper or look at more electronic systems to which the student looked in to both. 
As stated previously the other functional means was a underwater pen and paper this option does not meet the teams views on safety having to have the divers to close to the munitions on the lake bed so the student did not believe it this was worth looking in to any further as it would not provide beneficial results.
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AI-generated content may be incorrect.]Following on from the QMAS system the student decided to look at what other websites or applications could fit the brief. The website Catalogit [1] seemed to be a good fit, this is a website/app that is used by museums, business or personal to create a list of collectibles. The website mostly shows list of artwork or different currencies, this application is a good contender as it can create a detailed description with the ability to add a photo of the items a example of this can be seen below. [bookmark: _Toc216345845]Figure 2 - a screen grab of the catalogit website


This was a big plus to for the safety aspect as photos could be taken of the munitions while still in the water to see if they are in a moveable condition and then this could be updated when different articles are moved. Where Catalogit is weaker of the two is there is no feature to record the NEQ and keep a running total this is where QMAS is the better choice. 
Once the student had worked out the best route to follow for cataloguing the munitions he then went on to look at how to assess levels of disruption to environment and ecology. The student wanted to understand what was so important about looking after the ecosystem and from their research they found that out of seventy one native fish species thirty four are considered to be endangered with multiple species already going extinct. 
From the systems engineering work book the student came up with eight different functional means but rather than trying to pick the best one the student decided to take the time to research and use multiple as they this would give the project the best possible base line to understand disruption levels. For easy of the student and the viewers this was split up in to two sections first would be different means used on land then the second one was for means used in / around the water.  
the different functional means that the student looked in to were 
· Water sampling/ monitoring (pH, temperature, chemical contamination etc)
· Visibility assessment (obscuration)
· Monitor wildlife
· Noise monitoring
· Historical data – baselining
· AI/ drones to move animals
· Modelling
· Swiss H&S laws 
Not all of these were used for because of time restraints such as visibility assessment merged with monitoring wildlife and sedimentation sampling, which was a last minuet addition, Swiss H & S laws were also dropped due to using more EU regulations and looking at Swiss specific laws would take too much time along with all the other functional means. 
For the one land functional means the student chose AI drones specifically a Sweden company called Flox Robotics [2] as they use drones equipped with speaker and cameras to help observe and move animals in a less invasive way, they are normally used in places like airports and roads to reduce incidents. The next means selected was the monitoring wildlife this would involve using different cameras such as thermal or camera traps, this data would then be used with experts on the ground in a hide to observe the animals in person. Lastly the student had chosen to use noise monitoring as while doing his research he came across a WWF webpage [3] that explained that by recording the animals sounds it is possible to infer animal distribution, physiological state and behaviour. Using all of these functional means is expected to give the best possible base line for the brief.
The student then worked on what functional means would work best to establish a base line for the ecosystem with the water and area the shore line, the first being water sampling in shallow and deep-water depths this is because the lakes can go as deep as two hundred meters so the eco systems will be vastly different this take will be completed by using the equipment seen below [4].
 [image: Diagram of a water sampler

AI-generated content may be incorrect.]
[bookmark: _Toc216345846]Figure 3 - water sampler
The next means is sedimentation sampling this was highly discussed due to the fact of how much the disruption of the sediment could effect the wildlife but also hinder the whole brief as from research it has been found that it could take ? time for the sediment to settle back to the lake bed. Lastly for in the like the student suggests that they use more drones such as the one below [5].
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AI-generated content may be incorrect.]
[bookmark: _Toc216345847]Figure 4 - biki the drone image
This drone is called Biki and has the capability to go sixty meters deep (this would be to be improved to maximize its use in the lakes), camera for photos and video, GPS for easy retrieval. 
Once the student had picked all their functional means they reflected and thought that’s extra steps could be taken this involved reassessing if any extra steps could be added to improve the catalogue or the baseline for wildlife disruption.
For the catalogue the student decided that once munitions started to be retrieved the best steps would just to added further details from the munitions (serial numbers, condition), add updated photos if using the catologit application and add our own organization method such as colour code or numbered as seen below [6].
 [image: AMMO Airmen build bombs]
[bookmark: _Toc216345848]Figure 5 - photo of someone adding a serial number to munition.
[bookmark: _Toc216345836]Presentation (talk about 
For the presentation the student contributed seven individual slides (which can be seen in the annex)
The order of these slides matched the requirement analysis order to keep the flow of presentation on track. the presentation was completed in forty-two minutes and seven seconds this was under the cap of forty-five minutes. The student believe that he did a fairly good job apart from tripping over his words a few times, but this was considered to be down to nerves as he does not normally speak in front of groups. The student made a effort to be que card free to be able to make a genuine connection with the audience, engaging in good eye contact and free arms to show a more open body language / using visual hand signals showing key points on the board or just visually with his hands.
[bookmark: _Toc216345837]Feedback from the presentation 
The student received feedback on his performance while presenting and the content that he put together in his slides.
	Group feed back 

	A well delivered presentation that demonstrated the derivation process and arrival at a viable design option. 
Team working was evident in particular, the need to reorganise and redirect effort part way through the task.
Systems thinking and use of the various tools demonstrated. Important thing here is that you have a record of your design process and a “why” for the direction of travel.
Presentation was good in content but perhaps lacked the slick, suited, rehearsed appearance of the competition. Regrettably this counts in the view of our seniors.

Background information to the project provided. Slides have a nice, consistent theme throughout that is simple and effective. Visual images have been included but the information was unclear for the most part for presentations of this style. Providing handouts with the images in a slightly bigger, easier to read format would have been helpful. Written information was, for the most part, clearly presented. Some of the text was a little bit small and could be difficult for the audience to read in places. Clear explanations of the SE approach provided throughout. Cohesive presentation, references made to each other’s sections. Health and safety considerations clearly considered and prioritized throughout. Mitigation of environmental and ecological damage considered with reference to legislation.

	Feedback for student from assessor one
	Feedback for student from assessor two 

	Cataloguing munitions.  
Methods discussed. 
Diving limitations discussed
Electronic systems advantage over pen and paper……Divers are remote
Two electronic systems highlighted.

Animals/flora/fauna
High risk to extinction of fish! Environmental impact
Baseline created.
Water systems 
Animal Anxiety. Interesting!
Multicriteria analyses? Could these be used here?
Cataloguing and comparisons
Monitoring during removal.

	Clear, confident delivery. Good pace and volume. Minimal reading from slides, good evidence of practice and familiarity with material. Good interaction with the audience, open body language throughout. Had not considered underwater lidar for mapping, mostly due to time constraints for background research. Good answer for ethics surrounding Shaun’s question around dumping the munitions.



[bookmark: _Toc216345858]Table 1 - feedback given to the student
The student has taken time to reflect on the feedback given and does agree with multiple points he believes that the pace and delivery was clear this being down to constant rehearsal and asking his peers for feedback so edits could be made straight away. One point the student has considered to challenge is comments made about appearance as this was not raised in the brief marking scheme and feel that the contents of the presentation and group work was the objective, but had the subject of attire been raised the student would have happily dressed up for the occasion. The student also acknowledges that lidar was not taken into consideration but as explained in the Q&A section the student just didn’t have enough time to look into every possible option but appreciate the suggestion and is taking some time to look how it would have compared to the chosen functional means. 
[bookmark: _Toc216345838]Potential design/method changes 
Looking back at the overall project the student wanted to think about what changes could have improved their project overall. From the feedback and looking at other pieces of research the student believes that two keep points are the best options these being.
· Working with the shallow dive team as they would have found key information that our team might not have had time to do. This could result in a task being done safter or not taking place as the new information might make the task redundant.
· The other option is that the group took a step back from safety as it was feedback that we the group went so heavy on safety it was slow down the work by years all while racking up a hefty bill to cover new technology and man hours 
[bookmark: _Toc216345840]Conclusion
Within the presentation the student made a conclusion page summing up what they thought about the overall project, and this can be broken down into the following points 
1. Application of the systems engineering approach helped structure the group to ensure all desired outcomes could be achieved.​
2. The group believe that a defined and robust method has been devised to adequately remove said munitions from the multiple lakebed locations with minimal disruption to the environment and ecology in a safe manner. ​
3. Although the majority of processes covered in the proposed method are outside the remit of the day-to-day work of the group members, the group managed to work collaboratively to achieve the desired outcome for the project.​
4. Option one (leave it all there and do nothing) would be the most viable and realistic method to follow as this is what the Swiss government has actually done, but it would have been a very dull project for the group to research and present.
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[bookmark: _Toc216345842]Annex 
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[bookmark: _Toc216345849]Figure 6 - students 1st slide
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AI-generated content may be incorrect.][bookmark: _Toc216345850]Figure 7 - students 2nd slide
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AI-generated content may be incorrect.][bookmark: _Toc216345851]Figure 8 - students 3rd slide
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AI-generated content may be incorrect.][bookmark: _Toc216345852]Figure 9 - students 4th slide
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AI-generated content may be incorrect.][bookmark: _Toc216345853]Figure 10 - students 5th slide
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[bookmark: _Toc216345854]Figure 11 - students 6th slide
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[bookmark: _Toc216345855]Figure 12 - students 7th slide
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Electronic Cataloguing system

The two systems that are a good candidate
for the electronic system are QMAS and
Catalogit

Both offer the ability to create detailed
listings of each item

Catalogic also offers the chance to add photos
of your items
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Catalogue munitions in water

* We have produced two options both with positives and negatives
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Positives. « ltis cheap * Divers are away from  danger.
* Can use other electronic
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+ Human error (missed items or duplicate
records)

« Divers can only go sofar
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Assess levels of disruption to environment and ecology.

Background before starting, what do we need to know? Why do we care?

The Conservation of Habitats and Species Regulations 2017
Wildlife and Countryside Act 1981

The lasting effect of trauma

34 of 71 native fish species threatened with extinction
Flora around shoreline also threatened

We need to establish a baseline of
<Different animal species in the area

+Population of each species

*Water composition levels

Understand that if we are not cautious what will
happen to wildlife
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Wildlife disruption on land

Using different functional means to maximise the result using this such as:
«Al drone - 'Flox Robotics'

+Monitoring wildlife - via cameras or hide observation

+Noise monitoring
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Wildlife disruption in water

Just like on land, we can use multiple approaches to gain the
best results.

*Water sampling (shallow and deep depths)
*Sedimentation sampling

*Remote drones
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Review munitions catalogued to compare correct holdings ra

Once the munitions are raised, there will be the ability to take extra details
such as

Photos of the munition

+ Take serial numbers if applicable

+ Add our own organisation to the different munitions raised (colour code)
+ Condition of the munition
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Assess levels of disruption to environment and ecology after
removal has started

« This step will give us a chance to confirm that we have not impacted any
wildlife too much while working

+ We will do this by working for a set period, then taking a grace period to re
do all the same observations and test to ensure we have not disturbed the
ecosystem.

« This will not stop us from leaving equipment up to get a full picture of how
the wildlife is being affected on working days.
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