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[bookmark: _Toc214018632]Section one – Introduction 
This report will take an in-depth look at the processes involved in creating and presenting the group-based project, the authors role within the group and the feedback and follow up questions identified after giving the presentation. The task given to the group was to extract dumped munitions from lakes in Switzerland, rendering the munitions safe and finding a safe way of disposing of the munitions whilst ensuring the task was done environmentally safe as well. The presentation was then delivered to the stakeholders with feedback given on what went well and any changes that could be made going forward. 
[bookmark: _Toc214018633]The brief
The brief given to the team was to create a technical presentation and present to stakeholders for under 45 minutes on the following topic: for years the Swiss military have used the lakes as a dumping ground for old munitions believing they could be disposed of safely. The group was also told that the project was to investigate the munitions dumped within the deeper waters of the lakes. The information given to the group was: 
· Lake Lucerne has an estimated 3,300 tonnes.
· Lake Neuchâtel has an estimated 4,500 tonnes.
· The Swiss Airforce used the lakes for bombing practice until 2021. 
· Some munitions are at depths of 150 to 220 metres [1].
[bookmark: _Toc214018634]Section Two – Design Project Management
The author’s group was given the role of the deep dive team, researching into the various methods of retrieving the munitions within deeper waters. Due to the types of munitions being unknown the group was given munitions that have been studied on the level 4 OME HNC course, and the munitions were as follows:
· Hand grenades – Mills bombs that are TNT filled and boxed and unboxed.
· 8 cm Mortars – Mortars that are TNT filled, mainly boxed and fuze fitted. 
· 105- and 155-mm shells- Shells that are fuzed, PRF, unpackaged and TNT or TNT/RDX filled. 
[bookmark: _Toc214018635]Group roles
With this knowledge the group decided to give each individual member a role to research into:
Simon Shepherdson would oversee Safety/ Risk assessments, determining AO and Determining the quantities of each munition type. 
Alex Clarke would oversee assessing the integrity of each munition type and rendering the munitions safe.
Stephen Deane would oversee cataloguing munitions and assessing levels of disruption to the environment and ecology. 
Dan Cowen (the report writer) would oversee raising the munitions from the lakebed. 
Daani Nayyar would oversee transporting, storing and disposing of the removed munitions. 
Simon Shepherdson and Alex Clarke would be joint project managers. 
[bookmark: _Toc214018636]Assumptions
the group decided to come up with a set of assumptions as seen in figure 4 which were: 
· No restrictions on resources such as – Time, Funding, Manpower, Technologies available, Co-operations from local authorities and UK staff capability. 
· Do rejected shells have PRFs attached
· Shell compositions - Pre 1950 (TNT only) and Post 1950 (TNT/RDX mix) 
· Reject rates of batches dumped – Low rates for shells, medium rates for mortars and high rates for mills bombs. 
· Suitable security/cordons in place for operations.
[bookmark: _Toc214018637]The approach  
As stated on figure 5 the group initially took a scatter gun approach however this did not work as the team was not working together and there was no direction on the project. The group then decided to take a systems engineering based approach working together through the stages of the workbook. The various systems engineering methods used were Requirements gathering (figure 6), Requirements Analysis (Figure 7), candidate concept solutions (Figure 8 and Figure 9), pairwise comparisons, QFD 1 and 2, functional means analysis, use case, Pugh analysis and process flow analysis (Figure 10). By completing these it allowed of us to gain an understanding of each other’s roles and responsibilities and how they each linked within the group. On completion of the workbook, it was now down to each member of the group to research their roles further.
[bookmark: _Toc214018638]Section Three – Role Within the Team
As stated in section two the groups approach consisted of giving everyone within the group a required role for the task. The authors specific role for the task was to research into the various methods of retrieving the munitions from the lakebed. This was to allow for the next stages of transporting the munitions and the storage and disposal to be carried out. 
[bookmark: _Toc214018639]Key considerations 
There were three main considerations that needed to be monitored when completing this task. The first consideration was ensuring human exposure was kept to a minimum, this was vital to the operation to ensure that the teams working on the project are kept as safe as possible. The second consideration was to avoid an unplanned detonation which can cause harm to the environment and workers and can also lead to sympathetic detonations with surrounding munitions. The final area of consideration is that due to the munitions being older and more deteriorated as well as containing toxic and carcinogenic materials it is vital to ensure that the munition does not leak into the water damaging wildlife and causing further harm. 
[bookmark: _Toc214018640]Research into various methods
After completing the initial research six possible methods were identified. These methods were robotic removal, static detonation chambers, blasting, photolytic removal, jet cutting and freezing techniques. 
[bookmark: _Toc214018641]Robotic removal
This method is a tried and tested method used by the Germans in the north and Baltic seas to retrieve dumped WW2 munitions and uses robots that have various uses when searching and retrieving munitions from the seabed. The first type of robot swims along the service scanning the seabed for munitions allowing experts to identify and assess the munitions. Another type of robot crawls along the seabed with a claw that retrieves the munitions from sediment on the seabed whilst sorting them into a basket contained within the robot. The final robot also swims across the surface with claws that reach into the water and retrieve mines and other larger munitions. [2]
[bookmark: _Toc214018642]Static detonation chambers
Some land-based technologies used can also be used with sea dumped munitions. Static detonation chambers allow for safe destruction and cleaned off gas releases that can be mobile units that allow for a limit of 1-3kg of explosives. This method could also be used for any munitions not deemed safe enough for transportation or storage. [3]
[bookmark: _Toc214018643]Blasting
This method is done through attaching an explosive charge to the munition and causing a controlled explosion by either pulling the munition away from structures or other munitions and setting up safety zones for swimmers, divers and boats. [3]
[bookmark: _Toc214018644]Photolytic removal
Photolysis is a method used to remove the warfare-related organic substances from contaminated waters. This method allows for the explosives contained in old ammunition on the seafloor to be flushed out with hot water and to be collected in a reservoir on a barge. Almost all the main components contained in old munitions could be removed using UV lights. Custom UV facilities have a capacity of up to 100m3 per hour. [3]
[bookmark: _Toc214018645] Jet cutting
Water abrasive suspension jet cutting is a method used for apportioning large munitions or for deactivating fused munitions. The jet cutting can be used to cut a precise thin cut through rust, coral, concrete and steel in waters down to a 600m depth. These techniques can be used with robotic technology too. Using a jet cutter will not initiate an explosion. [3]
[bookmark: _Toc214018646]Freezing techniques
Due to older ammunition possibly leaking or becoming unstable it is highly likely that this will happen when retrieving from the lakebed, freezing techniques using liquid nitrogen or supercooling equipment may be used to encase the filling to provide high resistance and stability for transportation. This technique however due to the high energy demand may restrict the use within cold water environments. [3]
[bookmark: _Toc214018647]Pairwise comparison
Due to the vast number of options identified the next step was to complete a pairwise comparison which compares each option to the requirements mentioned as shown in figure 40. This produced the bar graph seen in figure 41 which shows that robotic removal, jet cutting and freezing techniques were the highest-ranking methods. This then allowed for the top-rated method to be chosen which is robotic removal combined with freezing techniques as it allows for human exposure to be eliminated as well as massively increasing the stability of the munitions when removing them from the lakebed. By using the two techniques combined the considerations stated at the start have all been covered and a successful solution was chosen.

  
[bookmark: _Toc214018648]Section Four – The Presentation
On completion of the individual research, it was then down to each member of the group to populate the slides with the information the individual believed to be the most valid. This then allowed for the group to come together as one and take a more in-depth look giving possible changes and improvements for certain slides and cutting back any excess information. Initially the groups slides were bulked out with large amounts of text and collectively it was decided that this would be changed to give an easier flow to the slides and an easier read for the stake holders. After completing the slides, the group had numerous run throughs initially using scripts but as the group continuously ran through the presentation the scripts were changed to que cards which would be used as pointers instead of a tool to read off. As a group it was also decided the two days before the presentation would be used to further refine the presentation through more run throughs to ensure the group was happy with the content that would be presented to the stakeholders. 
The author feels the preparation and planning was shown in the presentation as the information was clear for the stakeholders and well presented by the group, the total run time of the presentation was 42 minutes and 7 seconds which was under the 45-minute time frame. The author also feels he presented his slides confidently with minimum reading from the slides or que cards. The author also believes there was a large technical aspect of the retrieval that was presented in a way that was easily understandable to those without previous technical knowledge. If presented again the author believes that with more time to prepare the presentation could be presented without the need for que cards and with a more interactive twist to keep engagement. 
[bookmark: _Toc214018649]Section Five – Feedback and Potential Changes
On completion of the presentation everyone within the group was provided with a feedback sheet seen in figure 42. the first area covered in this section will be the positive aspects of the group and the author and the second part of this section will cover the areas for improvement within the group and individually.
[bookmark: _Toc214018650]Positive feedback
the first area highlighted as a positive within the group is that it was a well delivered presentation that demonstrated the derivation process and arrival at a viable design option, the author believes this shows how well the team worked together within the initial stages of completing the workbook and how the systems engineering route helped to give structure and direction towards the group. This is further backed up in the feedback which states that using the systems thinking and tools provided a record for the design process and a “why” for the direction of travel.
Another positive area of the group identified in the feedback was the high level of background research that was provided by the individuals within the group as well as the slides having a nice, consistent theme throughout. It also states how well the group referenced each other’s sections. 
The final positive area for the group was the attention to health and safety and mitigation to the environmental and ecological damage with reference to the legislation. The author agrees with this feedback as the main priority for the group during the process was the health and safety aspect of the project. 
A positive area for the author was a good volume and pace when presenting the information on the retrieval of the munitions from the lakebed.
[bookmark: _Toc214018651]Negative feedback and potential improvements 
The first negative area of the group was that the presentation lacked the slick, suited and rehearsed appearance of the competition. The author believes this is a fair comment and feels the group could have paid more attention to the final details which is something that will not be overlooked if giving the presentation again to the stakeholders. 
Another negative area of the group was that due to the images being smaller on some of the slides the information contained within them was hard to read at times, this was also the case for the slides that contained larger amounts of text which was hard to read at times. This is another area which can be changed for further presentations by handing out printed copies of each slide to the stakeholders attending the presentation. 
A negative area is that the author was seen as reading from the slides for most of the presentation. The author has since asked for opinions from other stakeholders in attendance as well as the group and the other feedback has stated that the author did well at not overly reading off the slides and only using que cards when necessary. The author feels that if given more time to rehearse the need for que cards would have been eliminated and will be an area to work on in future presentations. 
The final area of negative feedback was that the author had a limited response to questions. The author feels that a lot of the questions were directed to other areas within the group and if the author had received further questions about the specific subject of munition retrieval, would have answered any further questions. 
[bookmark: _Toc214018652]Follow up questions
The final area of feedback is questions for consideration in the report. The author was provided with three questions that required further development, these questions were:
· How did the author arrive at the removal criteria? 
· How does the freezing technique help? Does it encase the munition?
· How did the group reorganise and manage the U turn? 
the next three subsections will take a deeper look at these questions and provide further answers.  
[bookmark: _Toc214018653]How the author arrived at the removal criteria 
The author decided to take the role of retrieving the munitions as it was an interesting role that allowed the author to gain further knowledge of various techniques used around the world for retrieving munitions in a safe way. After completing the systems engineering techniques it was evident that the group had prioritised safety of the teams involved and environmental safety, this is what lead to the three main considerations of keeping human exposure to a minimum, avoiding unplanned detonation and ensuring the munitions don’t leak carcinogenic and toxic material into the lake. 
[bookmark: _Toc214018654]How the freezing technique helps
This method stops any leaking due to the ice encasing the munition and subsequently encasing the filling. This provides high resistance surrounding the filling, leading it to be contained and more stable while ensuring the filling does not escape the casing. This is important for the retrieval from the lakebed as it dramatically reduces the risk of unplanned detonation by de-accelerating the chemical reaction as well as removing the risk of toxic filling polluting the environment.
[bookmark: _Toc214018655]How did the group reorganise and manage the U turn
After realising the scatter gun approach didn’t work due to group all taking an individual path, it was decided that the group would work together to get an idea of the direction in which the group wanted to take the project. This allowed for a greater understanding of everyone’s individual roles and how they link with each other. The author believes the U-turn was easily managed as a group due to the project management and team working well together throughout the full process.  
[bookmark: _Toc214018656]Section Six – Conclusion and Lessons Learnt
To conclude this report the author believes the group presented a well-made technical presentation that fit the brief, flowed well and was easily understood by the stakeholders. The author also believes the group worked well towards the end of the project after finding issues within the team towards the beginning. Having started off with a scattergun approach a key lesson learnt was that working with the group instead of individually massively helps with achieving an end goal efficiently whilst gaining the knowledge of everyone else’s roles and methods of working. As a group it was believed the presentation went well and the feedback given within the group was positive. If this task was done again the author would chose to work in collaboration with the other group as they feel there would have been less issues and more direction on the project. 
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[bookmark: _Toc213746217]Figure 6- Design requirements


[image: A screenshot of a computer

AI-generated content may be incorrect.]








[bookmark: _Toc213746218]Figure 7- Requirements analysis
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[bookmark: _Toc213746221]Figure 10- Proposed process flow algorithm
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[bookmark: _Toc213746222]Figure 11- Risk assessment on movement / recovery of munitions
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[bookmark: _Toc213746224]Figure 13- Defining area of operation


[image: ][bookmark: _Toc213746225]Figure 14- Defining area of operation, Part 2










[image: ][bookmark: _Toc213746226]Figure 15- Determining Quantities
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[image: ][bookmark: _Toc213746229]Figure 18- Assess integrity of each munition type
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[bookmark: _Toc213746230]Figure 19- Overall structural integrity of the munitions

[image: ][bookmark: _Toc213746231]Figure 20- Overall structural integrity of the munitions, Part 2










[image: ][bookmark: _Toc213746232]Figure 21- Has the munitions casing been breached
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[bookmark: _Toc213746237]Figure 26- Wildlife disruption in water

[image: ][bookmark: _Toc213746238]Figure 27- Raise munitions from lakebed
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[bookmark: _Toc213746239]Figure 28- Pairwise comparison
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[bookmark: _Toc213746240]Figure 29- Robotic removal
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[image: ][bookmark: _Toc213746242]Figure 31- Review munitions catalogued to compare correct holdings raised










[image: ][bookmark: _Toc213746243]Figure 32- Assess levels of disruption to environment and ecology after removal has started
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4. Assess integrity of each munition type. e ko e s 8
5. Render munitions safe (if possible) Rl e
6. Assess levels of disruption to environment and ecology.
7. Raise munitions from lakebed. e b —— Ao
8. Review munitions catalogued to compare correct holdings raised. A Opes 0 ong el s et heamenaien
9. Render munitions safe 3 B quen s e
10. Assess levels of disruption to environment and ecology. § R e oo
1. Store removed munitions. 5, et
12. Transport munitions § e e ot
13. Dispose of munitions. 13 Seerena T T gt
14. Review munitions catalogue to confirm correct disposal quantities. e -
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Candidate concept solutions and down selection

Candidate Solution # 1

Q sasen

S @swpey 0 2

+ Do nothing and leave it alone

Candidate Solution # 2

« Desktop Assessment of the Process

Candidate Solution # 3

« Physical assessment and Process
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Risk Assessment on movement / recovery of munitions

« At each stage of Assess Integrity, Render Safe and Assess levels of disruption
« Conventional safety and minimising ecological impact are greatest focus

* Removal of munition criteria;
« If no fuze or PRF present, then candidate for removal / make safe
+ Post assessment of integrity of shell casing
+ Post assessment of water monitoring
+ <1m of sediment - too much risk of sludge dispersal
« Larger NEQ target priority
+ To be left if fuze present due to potential chemistry
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HazID

+ Hazard Identification (HazID) undertaken by group
* General accordance with ISO31000 and HazOp
IEC61882
* Full HazOP not conducted

+ Structured approach to Process flow
«+ Broken down into nodes
+ Each node assessed using keyword prompts
+ Used to ensure foreseeable hazards captured
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Defining Area of Operation (AO)

« Picturesque region of Switzerland

* 4 Lakes (commonly referred to as 3) - covering approximately 192km?
+ Lake Thun (Thunersee)
« Lake Neuchatel (Brienzersee)
+ Lake Lucerne (Vierwaldstattersee)

« Very strict legislation on water quality
- Federal Waters Protection Act (WPA)
« Waters Protection Ordinance (WPO)

« Significant level of flora and fauna

+ Specific levels to be determined at point of scanning / cataloguing
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Defining Area of Operation (AO)

+ Picturesque region of Switzerland

« 4 Lakes (commonly referred to as 3) -covering approximately;z 3
192km?

Typical area of interest 100 - 200m below surface level

Legend

Depth

based on the average
lake water level

i Lake Lucerne
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Determining Quantities.

« Forel on Lake Neuchatel

Largest of the lake firing ranges
Since 1927 estimated 4,500 tonnes

S @Sy G
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R ERRL b
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« Historical documentation various, in general

(NEQ / Total Mass);
* Mills bomb - 0.14 / 0.765kg
+ 81mm Mortar - 0.74 - 0.85 / 4.2kg
« 105mm Shell - 2.5 / 19.6kg
« 155mm Shell - 7 - 10.8 / 43.5kg

Lake Neuchatel 4500 tonnes
Lake Thun 4600 tonnes
Lake Lucerne 3300 tonnes
Brienzersee 280 tonnes

‘Large quantities of munitions have been disposed of i several Swiss lakes.
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Catalogue munitions in water

« We have produced two options both with positives and negatives

- Underwater pen and paper [ERT—

Positives * Itischeap * Divers are away from _ danger.
* Can use other electronic
equipment to get better location

and condition
« Can be used from different
devices
Negatives * Divers near munitions * Much higher price
= Human error (missed items or duplicate
records)

* Divers can only go so far
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5
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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unplanned initiation or contamination.

+ Assessment of the muni

contaminated the sounding area?

period of being submerged in the lake.
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y B
; Assess integrity of each munition type

ns was separated into 3 sub-sections:
1. Overall structural integrity of the munitions - Are the casings still intact

and in a position to be removed from the lake? Does it still have a fuze?
2. Has the munitions casing has been breached?- if so, what has

« Each of the 3 sub-sections of analysis will be applied to the Mills Bombs,
the 80mm Mortars and the 105/155 shells.

NUCLEAR SECURITY
TECHNOLOGIES

« Primary aim of assessing the integrity of the munitions is to ensure they
are in a safe position to remove, store and transport without the risk of

3. Integrity of the explosive compositions in the munitions - Comparison
between unaged and aged explosive materials to determine if any safety
factors have been altered e.g. becoming more sensitive to stimuli over the
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Overall structural integrity of the munitions

« Visual checks using Remote Operated Vehicles (ROV) and Underwater
Automated Vehicles (UAV).
+ This would be carried out using the same ROV and UAV previously used within
this project to determine munition quantities etc.

+ In-situ X-ray and CT scans of the munitions.

+ Using Non-invasive methods mostly developed for underwater assessment of
pipelines and flexible risers used to transport oil from the seabed.

« X-ray technology - Prototype external gamma radiography techniques
comprising of an oppositely positioned gamma source and a digital flat-panel
detector to image.

« CT technology - Computed tomography equipment to be attached to ROV and
useable to a depth of over a 1000 meters. (more than enough for the lakes)
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Overall structural integrity of the munitions
+ Metallurgy assessment to determine mechanical properties of munitions casings.

+ Comparison between unaged and aged samples Compressive/ Tensile/Flexural strength
and fracture toughness. It is assumed that the munitions casings would be comprised of
steel. Tests carried out to ISO standards including ISO 13314, ISO 6892-1, ISO 7438 and
1SO 12135.

- Comparison between the aged and unaged data would then be conducted to determine if
any reduction in structural integrity of the munitions has occurred whilst being submerged
in the lakes.
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Has the munitions casing has been breached?

+ To determine if the munitions casing had been breached, chemical analysis
would be carried out in the surrounding waters to detect contamination.

« For chemical analysis to be viable, water samples would need to be taken from multiple
sites in the lake where munitions have been determined to be present.

+ Multiple methods of separation and reconcentration methods including Gas
Chromatography (GC), High Pressure liquid chromatography (HPLC), can be used to
detect traces of explosive materials.

+ Multiple methods of spectroscopy can be used to detect traces of explosive materials
including Raman spectroscopy, Laser-induced breakdown spectroscopy (LIBS) and UV-
spectroscopy.
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Integrity of the explosive compositions in the munitions

« Hazard property testing of explosive compositions.

+ EMTAP tests 1-6 can be carried out on representative
explosive materials for comparison purposes between
unaged and aged samples to determine the hazard
properties.

Comparison between the aged and unaged data would then
be conducted to determine if any change in the response to
insult stimuli of the munitions has occurred whilst being
submerged in the lakes.
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Integrity of the explosive compositions in the munitions
« Thermal analysis of explosive compositions.

+ Thermal analysis can be used to determine the stability of explosive materials. These

methods include Differential Scanning Calorimetry (DSC) and Thermogravimetric
Analysis (TGA)

+ Comparison between the aged and unaged data would then be conducted to

determine if any reduction in composition stability of the munitions has occurred
whilst being submerged in the lakes.
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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

34.0f 71 native fish species threatened with extinction -y" - -,"”"_
Flora around shoreline also threatened ? ﬂ

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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Raise munitions from lakebed.

+ MyRole:

Research and evaluate safe methods for raising submerged munitions.
Enable subsequent phases: transport (in-water and out-of-water) and disposal.

~The main considerations when raising the munitions from the lakebed were:
+ Keeping human exposure to a minimum

‘Avoiding unplanned detonation
‘Avoid the filling leaking from the casing

This was done through researching various currently used methods and techniques.
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Pairwise comparison
+ After reviewing the options, a pairwise comparison was completed to identify the most
desired method of removal.
+ Asseen by the results the methods that scored the highest were: R _
*  Robotic removal
+ Jetcutting
« Freezingtechniques e -
+ The final method chose was robotic removal and freezing techniques
i
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Robotic removal

*Current used technique by the Germans in the North and Baltic seas for searching and
retrieving munitions from the seabed

*Three types of use:
+ Surface swimming robots that scan the seabed locating munitions
+ Robots that crawl along the seabed with a claw to retrieve the munitions
* Robots that swim across the surface with claws that reach into the water
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Freezing techniques
+Used on older ammunition that may be leaking or becoming unstable
+Freezing techniques use liquid nitrogen or super cooling equipment to encase the filling
<Provides higher resistance and stability

+De-accelerates the chemical reaction
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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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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.

I

+ 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" ISO 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 turn one into a MAPC or a Mobile Ammunition
Processing Chamber.
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Disposal of Munitions.

+ The task at hand is an EOD Task.

+ EOD Tasks can have one of three outcomes: Dem in Situ,
Minimum Move or Return to Store.

« Ideal Solution: Recover and transport to DEMS ground.
Dispose of munitions.
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High Order Bulk DEM

* Requirements:
o Safety Trace
o NOTAM
o IATG

+ Things to note
o Max NEQ
o JSP 364 and A&ER
o Kickout
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Bulk DEM: How It Works...

@ -155shell
- 105 shell
. - 80mm mortar
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Application of the systems engineering approach helped structure the group
to ensure all desired outcomes could be achieved.

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.

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.

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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ACDA5002 Group Project ~ Presentation Feedback

Feedback/Comments:

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 alittle 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 prioritised throughout. Mitigation of environmental and ecological
damage considered with reference to legislation.

Da

‘owen Contribution (Dave's notes]

Scatter gun approach didn’t work
Roles and responsibilities introduced
Raising munitions

Pairwise on extraction techniques

3 top rated methods

From Jenni's Notes on Softer Skills

Good volume and pace. Read mostly from the slides, this comes across as being
unprepared or unfamiliar with the presented information, but this is not the case here.
This did improve over time and more interaction with the audience was observed, may
have initially been due to nerves. Limited response to questions.

Questions for consi n in your report.

How did you arrive at the removal crite;
How does the freezing technique help? Are you encasing the munition?
How did you reorganise yourselves. How dis toy manage the U turn (Whole group question)
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2025 WORK BASED GROUP PROJECT
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DAN COWEN - AWE
STEPHEN DEANE - AWE
DAANI NAYYAR - QINETIQ
SIMON SHEPHERDSON - AWE

s oy NUCLEAR SECURITY
':J::v:r:h:;t;males QINETIQ AWV/Z ecivoroaes

Tanity Saint David

Ssaeto ot

ey R p—

+ o e
WP Typerer

Qo ~abmn St g




image2.png
D |1 sty X |5 OMAS2-Browsebylocaton X | 4 The Pol - X | Growp e et Onedre X G +
© @ | npssiuomsdmysnarpoin.compipersons 2208711 stodet s Uk syt 15/Decaspsoutcedoc=34TEDDLAATSO-A 16449808 691423 AADECTDS e —
@ oo ket Do e preseinion @ Q semen
fle Home et O e T Avmetors SideSww e Vew Heb
© W NSy v R a = & Shaves v v Qv | & Dicste v | [ Addins | 13 Desgner | <+

Brief

We need to extract a variety of
munitions from the lakes, render
safe and dispose of, in a safe,
environmentally sound fashion.
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University of Wales
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Switzerland offers cash prize to get
munitions out of lakes
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