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[bookmark: _Toc228722195]Introduction 

As part of the work-based group project module, a report must be submitted detailing how the group worked together to achieve the task set out. This report will discuss; the task, the planning and preparation for presenting group 1’s solution to the task. This report also reflects on the outcomes and any potential feedback, after the group had delivered their presentation. 
The ordnance munitions and explosives (OME) based task the group was given to solve was: 
To ensure a medical convoy could safely navigate through a minefield (of unknown size) made up of two specific mine types. There were also various limitations imposed that limited obvious solutions such as flying the medical supplies. 
This challenge needed individual work and teamwork in order to come to a solution. To get this solution the team used the systems engineering approach that had been discussed in class. This approach used a template design book to generate a system that would adequately resolve the challenge presented to the group. 
Once a solution had been found the group then had to present the solution to a panel of suitably qualified and experienced personnel (SQEP). This panel would then decide if the design was feasible and ask questions about specific parts of the system. 

Context 
The team was made up of 7 individuals who have different backgrounds. These different backgrounds translate to individuals having different areas of expertise. This means that those people who have experience in research and development (R&D) should understand the R&D processes and what is required so that they can guide the team in how best to develop the system. Equally, those who are on a safety pathway should be able to guide members of the team who are on the trials pathway how to conduct a trial safely. 
Unfortunately, due to the overwhelming number of aspiring safety engineers on the course there was overlap with individuals within the team.  This team was made up of 7 individuals and called group 1; Arron Simpson (Safety professional), James Cawte (aspiring safety professional), Euan Kelly (aspiring safety professional), Caspar Thurston-Smith (aspiring safety professional), Shaun Malone (aspiring test and evaluation (T&E) professional), Theo Dunning (aspiring manufacturing professional) and Will Critchley (aspiring R&D professional).
Due to the overwhelming number of safety professionals in the group, roles were assigned early. This allowed for those in unfamiliar roles to learn what is required with plenty of time prior to the presentation. 
The group looked at the concept, assessment, demonstrator, manufacture, in service and disposal (CADMID) cycle [1], and through discussions with the module leader who agreed to break down the task into 5 roles: R&D, manufacturing, T&E, operation and disposal. Given that none of the team were experienced in disposal and there were 7 individuals, several additional roles had to be created. This led to the teams finalised roles being; Manufacturing, Manufacturing safety, R&D, T&E, safety of T&E, safety of operation and how to safely dispose of the product.
These roles aligned better with the expertise of the group. To decide who received each role a team discussion was held. In this discussion it was agreed that individuals should stick to their areas of experience, as a result, Theo was responsible for manufacturing the system, Will was responsible for R&D, Shaun was responsible for T&E. This left four safety engineers with only 3 safety specific roles. To decide who would be responsible for which areas the team discussed people’s areas of interest and what they had experience doing. As a result, Arron was the most experienced person and so was responsible for the area furthest from safety, disposal. The other three safety engineers had the following responsibilities: James Cawte (safety of T&E), Euan Kelly (safety of manufacturing) and Caspar Thurston-Smith (safety of the operation)
As each individual’s role did not necessarily align to their area of expertise, as a team it was agreed that where reasonable the role could be steered toward their area of knowhow. This allowed individuals greater freedom and ensured that they would be satisfied and able to complete their roles. During these initial meetings Caspar took rough notes so there was a reference of what was agreed upon and when. 
[bookmark: _Toc228135116][bookmark: _Toc228722197]Planning the task 
[bookmark: _Toc228135117][bookmark: _Toc228722198]What the team did 
The class was given a worked example of how to use the design book. The design book is a spreadsheet that contains a series of systems engineering processes. Over the initial two weeks of in class learning each morning was spent going through each of the sections within this design book. In the afternoon sessions group 1 stayed behind for between 2-4 hours each day to complete the design book. 
By the end of the first week the team made a group chat. See figure 1. This group chat has a number of purposes but serves as an effective place to communicate when not in the classroom. 
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In these afternoon sessions the team completed a number of important tasks. These tasks were non role specific, as a result getting everyone’s input was critical. As a whole group the following tasks were completed: 
· Identify requirements 
· Rationalise requirements
· Design Quality Function Deployment (QFD) 1
· Functions means analysis
· System Pugh 
· Design QFD 2 
· 1 P diagram 
To complete these systems engineering tasks as a group, the team had to work in a way that allowed everyone’s opinion to be heard. This meant effective communication, no one speaking over one another and not ignoring anyone or their ideas. 
Although for some groups this was a challenge, group 1 worked relatively well together. The team was able to effectively communicate and assigned jobs based on people’s skills. Theo was excellent using Excel and as a result was often the person filling out the spreadsheet while the team discussed what to fill it with. Shaun had more experience than the rest of the group at systems engineering and as a result was able to guide the team on what requirements should look like. 
Prior to the end of the first university block it was decided that goals should be set out for the time the team returns to work, the gap between university blocks. This would allow group 1 to return for block 2 with the design book nearly completed and ready to prepare for the presentation. 
The work done together as a group would assist individuals in these tasks and allowed any questions around the completion of a P diagrams, what why tables and the manufacturing specific sections to be answered before the group split. 
Finally, to ensure that everyone was happy with their tasks and to make sure that any issues were resolved by the whole group the team organised a group teams meeting, (see figure 2) to discuss how far each individual had progressed through their tasks.  
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[bookmark: _Toc228210152]Figure 2
It was because of this effective teamwork that at the end of university block 1 group 1 had filled out significant parts of the spreadsheet and had clear goals to achieve over the multiple weeks between university blocks 1 and 2.  
[bookmark: _Toc228135118][bookmark: _Toc228722199]What Caspar did 
Although doing a lot of work as part of a group there was still significant work to do in terms of work per individual. The role of safety of operation required using systems engineering processes to understand how the system shall remain safe. These processes needed to be followed and safety principles applied to allow the team to effectively understand if the system will be safe to operate. 
From a safety of operation perspective, the only relevant requirement was that ‘the system shall be safe to use’. This can be split into two key requirements. The system shall operate safely, and the system shall be operated safely. Although these requirements sound similar, they are actually very different. To prove a system is safe to operate, its equipment and the interactions between each equipment need to be safe and function as intended. In contrast, to operate the system safely the users need to be aware of how the system should be operated and their procedures for doing so should be within the maximum parameters of use for the system. 
As a result, Caspar used P diagrams, what why tables and the failure mode exploration and analysis (FMEA) table to understand what noises impacted the system, how they impacted the system and what could be done to mitigate the noises and the impact of these noises. 
Having worked as a group to complete one of the P diagrams, it was a simple process to successfully complete two further P diagrams and ‘what why’ tables. These P diagrams are designed to identify all of the external noise factors. The ‘what why’ table then provides evidence that the system successfully mitigates the possible impact of these noises. These are critical to proving the system is safe to operate. Equally, a FMEA is designed to identify all of the failure modes within the system. This process then identifies what mitigates these failures,  this process helps to demonstrate that the system is safe to operate. Annex A displays one of the P diagrams and one of the ‘what why’ tables that was created to assure the system is safe to operate.  
To demonstrate that the system is operated safely, the individual responsible for safety during the operation needed to prove that the individuals would be using it safely. To do this Caspar wrote a brief standard operating procedure (SOP) that detailed how the system shall be operated safely. This can be found in Annex B. This SOP is designed to give an overview of what key principles should be followed. A full SOP would have step by step procedures and be a significant document. This is taken on the assumption that the SOP will be followed. 
When writing this SOP, research was done into what is required from a regulatory and legal perspective to ensure the system is safe. As a result of this research, it was clear that there are a large number of legal/regulatory requirements. The results of this literature review have been laid out in ANNEX C. 
Once sufficient evidence had been generated to suggest that the system is safe to use,  work could then begin on the slides that would make up the safety of operation section of the presentation. 
[bookmark: _Toc228135119][bookmark: _Toc228722200]Preparing for the presentation 
Prior to deciding on a presentation look or shape, at the mid-way meeting between block 1 and 2, it was decided that the team should prepare rough slides that could be worked on in the first week of block 2 teaching. 
When group 1 came to block 2 week 1, all members of the team had at least a few slides they could use to get an understanding of what the presentation might look like. On this first day back, group 1 had another meeting. In this meeting the team  worked out rough timings, Will proposed a slide template for the presentation, and this was the starting point the team worked from. On the first morning, Shuan booked one of the meeting rooms in the library for the remainder of the week. This booking ensured that the group had a place to practice presenting, discuss any issues and work without disturbance. 
By Thursday afternoon all members of the team had a first draft of slides that were put together into the template. From this first draft the team did a slow walk through of each individual’s slides and assessed as a group if anyone had missed any key pieces of information. In this meeting the order of presenting was altered so that the presentation flowed better. 
At the beginning of block 2 week 2, the team did a dry run. Caspar recorded the time each member was talking for and the total time the presentation ran for. Other members of the team watched the presentation, and presenting was stopped regularly throughout to discuss possible changes to the slides and what could be done to improve specific sections.  As a result of this dry run the presentation went on for over an hour with some people speaking for up to 20 minutes, and most of the team speaking for more than 10 minutes. Through timing each person individually, it was clear who needed to reduce their content but encouraging those to do so had the potential to be challenging. This was due to the amount of work that some people had completed, their sections went on for longer as they wanted to showcase this work. 
After a basic calculation for 7 people to evenly present in 45 minutes each person had a 6.5-minute slot to speak. This resulted in everyone having to reduce their own section slightly. Group 1 responded well to this limited time frame with everyone willingly reducing their time significantly. Thanks to having a specific place to practice the team was able to practice regularly making it easier to reduce individual times. Booking the room allowed the team to come back later that day to do a second dry run of the presentation. 
After this second dry run the group time was much closer to the intended time frame and the team was content that the content had hit the brief. At this point the team decided to separate and practice individually to ensure that everyone felt prepared for the presentation on Thursday. 
Wednesday was then spent as a group working on specific issues identified on different slides. Overnight (Tuesday – Wednesday), most of the group had slightly edited their slides to better convey their points and as a result this practice was very useful for identifying small errors. At this point the team was ready to deliver the presentation on Thursday morning. 
On Thursday morning, prior to presenting, 6 copies of the slides were printed off. These slides were printed to ensure that if there was a technical issue. The group was still able to deliver the presentation to those in the room. 
[bookmark: _Toc228135120][bookmark: _Toc228722201]Reflection 
After the presentation the group received questions and then feedback. Group 1 answered the questions well, referring them to the correct member of the team without speaking over one another. Group 1 could not answer all of these questions but could give reasonable estimates. This demonstrated that the solution proposed by the team is in the design phase and during the trials phase, there may be changes to the system. 
Overall, the panel of experts agreed that the system could work and delivered positive feedback about the system and group 1 as presenters. It was mentioned that as a group the text size was small in places and the time presenting overran by around 8 minutes. Given this group had an additional person to incorporate delivering the presentation over time is not unreasonable. 
In terms of feedback for the safety of the operations segment, there was clear and useful feedback given. Some members of the audience had issues understanding some of the things said, this suggests that in places slides should be altered to be clearer. Equally, it was suggested that tying the safety back to the requirements within the presentation would give useful evidence as to why what is happening is happening. 
These pieces of feedback were useful for the group of individuals as presenting is a key part of anyone’s career. Learning from these mistakes and correcting them will allow the team to present confidently and deliver the correct information in a useful way, a very important skill in the workplace. 
[bookmark: _Toc228135121][bookmark: _Toc228722202]Conclusion
Through effective teamwork and discussion throughout the process, the team were able to design a system that was deemed capable of solving the problem posed. The group delivered a presentation that discussed a large amount of the relevant information and led to positive feedback from a panel of experts. 
As a result, it would appear that the group was successful in all areas of the task and learned the value of systems engineering design as well as how to work together in what is a mock delivery team to deliver the product in presentation form.
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Figures 3 and 4 show one of the P diagrams and what why tables created: 
[image: ]
[bookmark: _Toc228210153]Figure 3
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[bookmark: _Toc228210154]Figure 4
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[bookmark: _Toc228722205]Annex B
Standard operating procedure for Group 1 mine clearing system in a desert environment 
Context: 
This document outlines the procedure for a solution to the below brief. This document will exclude threats from enemy action and will deliberately focus on hazards posed by the environment, situation, equipment and personnel. 
Brief: 
· The design scenario is that we have a column of supplies (Medical) traversing desert terrain. The approved route will come across a mined area.
· The mined area is within a steep walled pass. Go-around is difficult, if not impossible. A persistent ground to air MANPAD threat makes helicopter use too risky.  As we need to open up the route for civilian medical transport for subsequent convoys the road route is much preferred. 
· Time on the operation is critical. The emphasis is on a rapid move in, clear the objects and move on.
· The indigenous population do not have easy access to helicopter transport. The mission is the get the convoy. (Nothing heavier than a Land Rovers or ubiquitous Toyota trucks) carrying their delicate cargo through the mined area and leave the area clear for subsequent transport.
· I will present several mine clearing options as a functional guide. The grand Panjandrum, the progression from Conger to Viper to Python, flails, and rollers. 
· Unfortunately, the use of Python is banned because there is a perceived vulnerability against bullet / fragment attack and also that misfires or capture would afford the opportunity of furnishing any hostiles with explosive resources. 
· There is also an issue with transporting heavy vehicles to the location. There’s a driveshaft/gearbox issue with the low loaders required to bring heavy vehicles forward. Someone forgot to fit the gaiters that keep the dust out. Most of the fleet is awaiting spare parts or have been reserved for combat missions rather than humanitarian exercises. 
· The teams are required to design a portable (Land Rover or Hi-Lux) mine detection, clearing and marking system to ensure safe passage for this and future convoys. 
· The customer needs to know design, functionality, subcomponent design, critical feature identification, critical manufacturing process controls, (Or what is it?  What does it do? Can you make it? What are the tricky bits? How are you going to make sure it works?) 
· The threat articles will be described later in the brief
· OZM-72 mine 
· M15 HE mine 


[bookmark: _Toc228135124][bookmark: _Toc228722206]Introduction 
To solve this situation within the brief the system proposed will use a combination of unmanned aerial vehicles (UAVs) unmanned ground vehicles (UGVs), ground penetrating radar (GPR), shaped charges and suitably qualified and experienced personnel (SQEP) to detect, destroy and clear a path through the mine field. The dimensions of the equipment and methodology will be discussed below. Due to the lack of regulations in the area of operation UK standards and international standards will be used where possible. See Annex C.
The critical requirement of this mission is to keep everyone safe and to transport the medical supplies across the mine field. 
A key requirement of the system is that it shall be safe to use. This procedure shall assume that the system is safe to use and will detail how to operate the system safely. 
[bookmark: _Toc228135125][bookmark: _Toc228722207]System description
The system shall be made up the following: 
2 x  Unmanned aerial vehicles (UAVs) 
1 x large Unmanned ground vehicle (UGV) with tilted plough on the front 
1 x ground penetrating radar (GPR) that is UAV mounted 
50 x prefilled shaped charges with a capacity to be deployed from UAV 
50 x  detonators 
50 x flags that comply with IMAS_08.40       [2]
1 x large reel of black and tan cable
10 x  litres of additional fuel 
1 x generator 
4 x lithium batteries





[bookmark: _Toc228135126][bookmark: _Toc228722208]Overarching process 
· arrive at mine field 
· set up a safe staging area 300m (as per IMAS 08.40) [2] from suspected mine field
· move convoy back to distance of 500m from suspected mine field  
· once set up area is clear send UAV forwards until mines are identified 
· map out mine field 
· plot path of least resistance 
· use UAV and shaped charge to clear path 8 [3] [4] [5]meters wide 
· send UGV forward flatten out path and act verification & validation. 
· UGV will create hump on edges of path 
· SQEP personnel walk within path placing regulation flags at intervals of 10m [2]
· Convoy pack up equipment 
· Travel through mine field


[bookmark: _Toc228135127][bookmark: _Toc228722209]Storage of equipment
The equipment must all be stored at a location before it can be loaded onto vehicles. 
The equipment must be stored in accordance with their specific guidance and can be split into three separate hazardous materials. 
· Diesel 
· Lithium batteries 
· Explosives

As per HSE [6] [7], defence safety authority [8] and the UK government [9]all of these items should be stored separately and within specific temperature requirements. As the mission time frame is unknown a yearly inspection cycle has been generated.

As per HSE, defence safety authority and the UK government: 

Yearly maintenance cycle 
[image: ]
This cycle falls in line with the health and safety executive(HSE) explosive regulations act of 2014 [10] for explosives. This cycle also ensures that mechanical equipment such as the UGV will be reliable and functional when required. 


[bookmark: _Toc228135128][bookmark: _Toc228722210]Transport 
There are several key features that define the safety of the system:
· Separation of hazardous materials 
· Proper marking and storage of materials 
· Securely fastened loads  
· PPE 
These will materialise as following: 
· Separation of hazardous materials 
As there are three pieces of equipment that are classified as hazardous materials they will all be transported separately. Each of the trucks transporting this equipment will have a maximum of two people in the vehicle and maintain a specific place within the convoy. 
· Proper marking and storage of materials 
To ensure that all materials are easily identifiable to reduce the chance of loss/damage. 
· Securely fastened loads  
To reduce the chance of supplies and equipment falling off of vehicles or moving around within the vehicle as per the road traffic act [11]. 
· PPE 
Although there is minimal PPE within the system, wearing a seatbelt and ensuring a headrest is in the correct position can severely reduce the chance of injury in case of an accident. Equally all hazardous material should be stored on the other side of the barrier between the bed and rear seats (all equipment should be transported in the correct compartment of the vehicle) and the vehicle should be of reasonable strength and not of reduced quality material. 
It is also important to ensure that people have sufficient rest while driving.
As described there will be 3 trucks used to transport the system and each truck will have a dedicated transport role. 
Vehicle 1 will carry: 
· Drone and Command Station​
· Drones, Qty x 2​
· Spare Batteries​
· GPR​
· Base Station​
· Black and Tan​
· Firing point kit​
· UGV
Vehicle 2 will carry: 
· Sand​
· Flags​
· Signage ​
· Cones​
· Sandbags​
· Diesel Bowser​
Vehicle 3 will carry:
· Explosives​
· Detonators ​
· PE 8 and shaped charge​
· Manual search kit​


Depending on what the truck is transporting depends on what position in the convoy the truck will be positioned 
Vehicle 1 and 2 will be at the front of the convoy as their equipment will be required first on sight of the mine field. 
Due to vehicle 2 carrying the bowser of diesel, the third vehicle in the convoy must travel at an extended distance to reduce the impact on this vehicle if the bowser is damaged. 
Vehicle 3 will travel at the rear of the convoy an extended distance behind the penultimate vehicle.  This provides maximum separation between the hazardous materials as well as separation between these materials and the rest of the convoy. 
Key dangers 
· Accidental explosion 
· Damage to hazardous materials leading to accidental initiation 
· RTC 
Mitigations 
· Separation of hazardous materials 
· Proper marking and storage of materials 
· Securely fastened loads  
· PPE 
· Regular breaks for drivers 
[bookmark: _Toc228135129][bookmark: _Toc228722211]Operation 
[bookmark: _Toc228135130][bookmark: _Toc228722212]Set up 
On arrival at the scene the first 2 vehicles that are transporting the equipment should stop and signal the rest of the convoy to stop at least 200m behind them. 
A team of SQEP personnel should then remove the equipment from the trucks and establish a safe set up area of at least 20m by 20m.  This area should be established in an area that is assumed safe and as close to the road as possible. 
This safe area should be established and clearly marked with IMAS08.40 [2] standard flags at intervals of 10 meters. 200m behind this set up area is an additional area, this is for all non essential personnel and they should  be instructed to bring their vehicles and medical supplies into this area.  
Within the setup area a shaded station should be set up. This is to allow personnel to escape the sun and allow them a place to rest.  
[bookmark: _Toc228135131][bookmark: _Toc228722213]Scanning 
As per the instructions of the manufacturer the ground penetrating radar should be set up, calibrated and fitted to the underside of the UAV. Only once the system is fitted to the UAV may a battery be fitted to the UAV. 
The UAV operator will fly the drone in a left to right pattern over a  suspected mine field.
The UAV may need to return several times to replace batteries and the operator will need to be replaced every half an hour. This helps to mitigate any human error that may come from heat or exhaustion. 
Once a clear picture of the mine field has been identified the system will return to the set up area where it will be disassembled and the next stage of the process can begin
While take down of the initial equipment is happening SQEP will plot a route through the mine field that is 8m wide and requires the least amount of mines to be defeated.  
[bookmark: _Toc228135132][bookmark: _Toc228722214]Threat defeating 
Once the equipment (mines) in the mine field has been mapped and a route is selected the truck that is carrying explosives can be brought into the staging area. 
The second UAV system which has mounting hooks for the shaped charge should be prepared. 
The equipment should be checked for damage and all batteries assessed to ensure they can hold charge and power the UAV for the required timeframe
[bookmark: _Toc228135133][bookmark: _Toc228722215]Shaped charge preparation 
Each shaped charge should be removed from the packaging and checked for cracks/damage. Assuming they are in suitable condition they then need to be prepared for use. 
Each pre-filled charge should be removed from its packaging individually, at no point should multiple shaped charges be unpacked at the same time. 
Each charge should be prepared once the previous charge has been deployed downrange.  
When the drone returns from the operation. All electrical equipment will be turned off. The black and tan cable will be connected to the electric detonator. And securely fastened/sealed. The detonator will then be pushed into the charge. 
Once this is complete and the other end of the black and tan cable is closed. Electrics may be turned on again and the system can be connected to the underside of the UAV. 
The legs on which this shaped charge is placed on should be deployed by the operator prior to connection to the UAV. 
The UAV operator will then pilot the UAV to the required position.  The UAV will then place the shaped charge on the ground and release it. The UAV will then return to the set up area and land. 
A SQEP will then use an electrical firing system to ignite the explosive after giving the appropriate warnings. 
The black and tan cable will then be rewinded back to the set-up area and the process started again.  
The shaped charge may fall over if placed incorrectly or with too much force. If this occurs the explosive SQEP should be consulted.  If the direction of the EFP is facing the opposite direction of the set-up area then a blow in place is required. 
[bookmark: _Toc228135134][bookmark: _Toc228722216]Verification 
Once all of the detected mines have been defeated there will be large craters in the road filled with debris from the detonation of the mines. As a result a UGV will be used to clear the debris and verify that the path has been cleared. 
The UGV will then be fuelled up and piloted through the safe route. Due to the size of the plough the UGV will stick to the left side of the route on its forwards path. 
The UGVs plough should be used to flatten any craters and push additional material to the edge of the path so that it becomes a small mound. The UGV will then reach the end of the mine field and carry out the same operation on the other 4m wide section of track. 
For this operation to be complete there will be a 8m wide track with a roughly flat surface and a mount on each boundary. 
Explosive SQEP personnel will then walk down this track placing IMAS [2] regulation flags every 10m (inside the mount perimeter) this will clearly mark the route and ensure it is easily passable for civilians and future requirements. 
[bookmark: _Toc228135135][bookmark: _Toc228722217]Possible failures
If an anti personnel mine is missed and the UGV is hit with shrapnel the equipment will likely survive with possible damage to the tyres. As a result spare tyres should be brought with the UGV. If the UGV is not recoverable the following process should be followed. Once the UGV has been disabled a SQEP operator will need to take a winch hook out to the UGV and connect it to the rear of the vehicle. The truck will then be able to tow said vehicle back into the set up area where tyres can be changed. 
If an Anti-tank mine is missed the UGV will set it off and likely be severely damaged by it. In said situation it is likely that the UGV will need to be towed back to the set up area. Additional sweeps of the mine field should follow while repairs to the vehicle are made. If repairs are not possible, consultation with the on scene SQEP is required. 

[bookmark: _Toc228135136][bookmark: _Toc228722218]Transit through mine field 
Assuming the operation until this point has been successful the convoy can now transit through the minefield along the path that has been created. 

[bookmark: _Toc228722219]Annex C 
After reviewing the relevant literature from a safety perspective, it became clear that there was a significant number of legal and regulatory documents that offered requirements and guidance on parts of the system. 
This annex contains the relevant legislation from a safety perspective: 
Storage applicable regulations: 
Explosives:
· Explosive regulations 2014 [10]
· Defence safety authority 02, OME [8]
Diesel:
· Dangerous goods and explosives atmospheres regulations 2002 [12]
· HSG176 – Storage of flammable liquids in tanks [7]
· HSG51 – Storage of flammable liquids in containers [6]
Lithium ion Batteries: 
· Regulatory reform order 2005 [9]
Transport applicable regulations: 
· The Carriage of Dangerous Goods and Use of transportable Pressure Equipment Regulations 2009 [13]
· ADR 2025 - Agreement concerning the International Carriage of Dangerous Goods by Road [14]
· Road Vehicles (Construction and Use) Regulations 1986 [15]
Operational Regulations 
General​
· Health and Safety at Work Act 1974 (HSWA) [16]
· Control of Substances Hazardous to Health Regulations (COSHH)2002 [17]
UAV Specific ​
· Air Navigation Order (ANO) 2016 ​ [18]
· Remotely Piloted Air System Manual (RPASM) – Regulatory Process ,Categorization, and Compliance [19]
· 1600 Series Military regulatory publication [20]
International Mine Authority Standards (IMAS) ​ 
· IMAS_08.40_Ed.3 – Marking explosives​ [2]
· IMAS 09.10 – Clearance Requirements  [4]
· IMAS 10.20 – Safety & Occupational Health [21]
· IMAS 10.30 – Personal Protective Equipment (PPE) [22]
· IMAS 10.40 – Medical Support to Demining Operations [23]
· IMAS 08.40 - Marking Explosive Ordnance Hazards [24]

UGV Specific ​
· Provision and use of work equipment regulations (PUWER)1998 –requires safe operation and maintenance of equipment [25]
· Management of health and safety at work regulations 1999 [26]
Defence specific legislation ​
· JSP 520 - safety and environmental management ​ [27]
· DSA 02 OME ( Chapters 2,3,4,5,7and 8) [8]
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