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[bookmark: _Toc153523750]Abstract 
In this report the intricacies and challenges involved with organising and hosting big public events will be realised. More specifics will be delved into regarding the explosive regulations around storage, transport and use of fireworks, as well as how this effected the planning of the event. 
Working as part of a team is evaluated with regards to the skills and personality traits that affect the ability of people to cohesively work together. The performance of the team in this report will also be scrutinized to see where their failings were but also where improvements could be made. 
























[bookmark: _Toc153523751]The Task 
The initial brief was to research and design a firework display to be used as a centre piece at the graduation ceremony for the level 4 OME apprentices. Not only was the task to design the display but it also included all the foundation work behind organising a public event such as transportation, storage, set up, and licencing requirements. There also needed to be a clean-up and disposal action plan in place for after the performance had concluded. 

The given criteria for the display was as follows: 
•	The display theme needs to represent OME, the university and education.
•	They are to be fired from the quayside near the IQ building (Plans provided). 
•	The audience will be located in and around the IQ campus. (Safety trace to be calculated)
•	A duration of at least 30 seconds is required (excluding any time to effect) though up to two minutes is desirable
•	The materials budget for the fireworks display is £2000 per minute of display or a max of £10000
•	The display shall not break any legal limitations/regulations
•	‘Fall-Out’ (airborne display debris) shall be assessed and any associated safety issues addressed
•	Logistics and safety plans will be required
•	Environmental effects are to be considered and documented (disposal, site contamination, air pollution, etc.) [1]
[bookmark: _Toc153523752]The Solution 
The team designed a display that we felt was representative of their time on the course. The firework display included mostly blue and yellow fireworks to symbolise the university logo which is blue, yellow and black. The display consisted of one song as per the brief we only had 30 seconds to two minutes. The song chosen to accompany the display was Nelly the Elephant, this was picked due to its rapid changes in tempo as well as the lyrics acting as a good metaphor for our time at the university. 

The display used a variety of fireworks to keep the crowd interested and entertained. This varied from small fountains to eight inch mortar shells. This not only shows the audience the variety of fireworks available in the industry now but allowed us to change the tempo of the display to match the song choice, allowing for rise and fall to increase the visual effect. 

The location was on the dock outside the main IQ building on campus, this area was chosen as it is the only available large open area of land around the university which would offer good sighting of the display. However the orientation of the display and spectators had a contingency plan for if the weather differed from the forecast. 

At all times it was ensured that the display was complying with the legislation and regulations imposed upon the team and event by many regulating bodies such as the Health and Safety Executive (HSE) as well as more local regulators such as Swansea district council.  
[bookmark: _Toc153523753]My Roles and Responsibilities
The area of the project the author was responsible for was to ensure the team met all the legal requirements imposed upon the organisers by holding a public event as well as the explosive regulations for the storing and using fireworks. Transporting of fireworks was also researched and considered but then deemed unnecessary due to being able to generate a plan that eliminated the need. This has a twofold advantage of reducing complexity and cost involved in transporting explosives but also making the setup of the event safer for the employees as by reducing the amount of handling of explosives they are exposed to. The HSE guidance is to keep the handling and moving of explosives to a minimum and only do so if necessary. [2]

The first area of concern was the regulations around holding a public display. Swansea Council require a Temporary Event Notice for such events to take place. This comes with a set of further restrictions such as limiting the number of people to 499 and stating the event must end before 11pm.  [3]

The other requirement from Swansea Council was an explosive storage license which can be applied for on the council’s website. This licence is required to store fireworks if the below exemption criteria cannot be met: 
· 5kg (NEQ) – equivalent to 20kg gross of fireworks; or
· 100kg (NEQ) – fireworks of Hazard Type 3 - provided that they are stored for no longer than 3 days in their place of intended use; or
· 50kg (NEQ) – fireworks of Hazard Type 4 – provided that they are stored for no longer than 21 days and are not for sale or for use at work. [4]
As we had an approximate 144kg Net Explosive Quantity (NEQ) of 1.3G fireworks we were in breach of the second exemption meaning we required a license. This however wasn’t a bad thing as it enabled us to store the fireworks for longer at the display site meaning more preparation time and less chance of the fireworks not arriving in time for the display. 

The storage location deemed as being most suitable for purpose was the concrete pad just beyond the tidal basin. This is because it is firm ground to place a lined ISO container on to use as the store. The pad also has a tarmac road with gated entrance for security. The IQ building which under the Explosive Regulations 2014 is a class D building. The most hazardous item in the store is 1.3G with no internal segregation within the store itself meaning the entire NEQ is considered as 1.3G. Figure 1 shows the relevant table that is used from the separation distance for this scenario within the Explosives regulations 2014, this tells you the store has to be a minimum of 34 metres from the IQ building. The proposed location was 150 metres from the IQ building meaning it was within regulation. The reason for wanting to store on or near to the firing site was that this eliminated our need to transport the fireworks on the day of the display.Figure 1: Showing Table 10 of Annotated separation distance tables from Schedule 5 of Explosive Regulations 2014 [5]




















Another license that required consideration was music copyright. In order to play a copyrighted song at a public event you are required by law to have a music licence which can be attained form PPL PRS Ltd. The copyright for our song choice of Nelly the Elephant is held by Cherry Red Records, making this license a necessity. 

Other requirements were employer’s liability insurance as we were hosting the event as a small business. Employers are required by law to insure against liability for injury to their employees arising out of their employment. (The Employers' Liability Act 1969) [5]. It is also mandated under some industry trade associations and professional bodies that our business held Public Liability Insurance. 

Having looked into transporting the fireworks under the ADR regulations and found there is an exemption to some of the ADR rules which is granted through the MULTILATERAL AGREEMENT M322. [6] However it was found the team would still have to follow most of the ADR regulations which would be possible due to myself and another team member holding ADR licences but this would require us having an EX2 rated van to transport the explosives in. Considering the fact we were applying for a storage licence, the logical solution was to get the firework suppliers to deliver straight to the store at the display area. This is made possible by the storage licence allowing us to store the fireworks there weeks before the display rather than a few days as allowed by the exemptions. [7]

When my research and progress was limited and briefly halted through not knowing what fireworks were going to be used in the display, I took on additional responsibility of assisting Liam Stephenson with one of his tasks. This aid was in the form of generating the simulated display in the software Firework Sim, this was achieved by discussing the display and the fireworks being used as well as adjusting things such as placement and timing on the simulation software to give the agreed upon effects. Once the display was produced and the firework types were confirmed, I could return to deciding the storage requirements and location.
[bookmark: _Toc153523754]Teamwork 
The purpose of this task was to work as part of a team as it was a large, complex task meaning there was far too much work to be done for one person. Within our team we decided to brainstorm and list all of the required tasks to be able to organise a firework display, then grouped them into 5 related categories and assigned a person to each category. When the categories were assigned the team members were given the opportunity to volunteer for a specific one. If no preference was shown then it was communally agreed the best suit to each of the remaining tasks. This ensured a fair distribution of the work and didn’t force anybody into covering topics they were unhappy with. Each person’s progress was visible on the shared OneNote document that was used to record information. The main reason behind the choice of using a OneNote document is when using our company laptops our choice of software is limited and a OneNote allows multiply users to access and edit at the same time. This way problems such as people opening the document and then forgetting to close it stopping other people from gaining access didn’t happen. 

Once the majority of information had been collated and the display had been created, the team then produced a PowerPoint to use for the presentation. This was created by communally agreeing on a design theme and then individually producing the relevant slides to their topics. This was then compiled into one PowerPoint slideshow, during practice runs of the presentation it was checked that the transition slides between sections flowed cohesively. 

The workloads were divided up as follows: 
Luke Reidy – systems engineering via the analysis of design requirements and management of the complex firework display. This included the consideration of the impact of legislation throughout each identified step.

Liam Stephenson - research into suitable fireworks for the application, creating the display in Firework Sim computer software. Ensuring the requirements for UWTSD theme are met by all team members and budgeting for the event.

Hayden Gibbs - weather condition assessment, safety area planning and environmental considerations of the display.

Chris Belton - risk assessment for the display, producing an Activity Plan for the display and collating multiple streams of information from other team members and ensuring that we produce one coherent response / display.

Tom Diaper-Fox - licencing requirements for the event and insurance requirements. Storage and transportation solutions for the fireworks. 

Regular fortnightly meetings were held as a progress update which increased in frequency to weekly meetings as the project progressed and the dependencies between people started to effect outputs. Each person shared what had been completed in the time since the previous meeting and what they were currently working on. These meetings were also a chance to bring attention to any issues or problems that had occurred and through discussions solutions could be reached. Decisions that had been made by an individual would be shared, notifying the team in case a decision affected someone else’s tasks or decisions. However, if there was a problem that needed immediate attention, email was used to inform the group.
[bookmark: _Toc153523755]Gathering Information 
The main sources of information for my research was the HSE and Swansea Council website. These are reliable sources of information as they are the main governing body for health and safety, and the local authority, respectively. The HSE website hosts the Explosive Regulations 2014 which provides all the storage information that was required such as separation distances and storage conditions. Swansea Council was another source of information as they are the local regulator, stipulating conditions and limits for public events as well as providing the explosive storage license. [2] [8]

For details regarding transport, the Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) was used. This is a United Nations treaty which details the conditions of transporting dangerous goods, which includes fireworks. The information provided compatibility groups for storing and transporting fireworks, and the legal requirements for transporting explosives by road. The conditions mentioned in this agreement influenced the decision to have the explosives delivered straight to the firing location, circumventing the need for us to have ADR compliance. [7]

Internet search engines were also used for gathering information such as distances and sizes at the target location by using the measuring function on google earth. The internet was also used to see what methods of storage were easily and cheaply available. The best solution found was a lined ISO container as this is a cheap storage solution that can be placed anywhere on hard ground which is available at the proposed storage site. The reason for using a lined container is this reduces condensation and keeps the storage environment closer to the ideal conditions to preserve the conditions of the fireworks. Not only is this advantages from a finical standpoint of the fireworks aren’t going to get damaged by water ingress effecting the gunpowder inside, rendering the firework unserviceable, but it is also a safety issue as incorrect storage can lead to dangerous hazards occurring. 
[bookmark: _Toc153523756]Critical Factors 
The most obvious governing factor for our display was the budget. We had been set a limit of £10,000. This meant we had to research types of fireworks to achieve good value for money but also be reserved in the number and size of the fireworks too – we wanted to be mindful of what fireworks to use in order to conserve the budget. Thankfully as we were quoting the cost on behalf of being a fireworks event company, items like the firing systems and insurance weren’t included in the budget as it was assumed these would already be in place as part of our company being an already established business. 

Laws and legal requirements were another critical factor to our event setup and display. We must adhere to all the legislation in place regarding public displays as well as the storage and use of fireworks in order to stay legal and safe. This is because we were meant to be holding the display on behalf of the university and our company meaning any breaking of the rules could lead to being prosecuted under the law and result in fines as well as jail time dependant on the severity of the rules that were broken. 

Safety played a big part in the planning of the event. This is due to the fact that the HSE legislation and guidance ensures the company in charge is required to do everything that is reasonably practicable to keep both the public and their employees safe. This includes everything from PPE for the employees through to emergency evacuation plans for the crowd should an incident occur. The criticality of safety for ourselves and the public spectators ensured that the risk assessment must consider all possibilities. 

[image: ]The other crucial aspect of the design was the location. This is because the location limits the size of the display from the physical size of the firing pad but also the distance the crowd can be from the display as the larger the fireworks the greater the distance the crowd is required to be. Also, location affects how many spectators can attend as we wanted to make sure that the spectator area was large enough to accommodate the 499 people the Swansea Council temporary events notice allowed. Figure 2 shows the teams proposed solution to the above restrictions. 
Figure 2: Showing firing location and viewing area overlaid onto satellite image of the Swansea campus for the predicted North wind. 


[bookmark: _Toc153523757]Conclusions drawn from information gathered
Using the information gathered from a variety of sources and efficient and competent use of search engines, conclusions were able to be drawn regarding which regulation and legislations apply, appropriate transport, and safe storage of the fireworks.
For example, the requirements behind being ADR compliant for the transport of explosives influenced the decision for us not to transport the fireworks ourselves. Even though I myself am ADR certified, it made logical sense to buy the fireworks and get then delivered directly to the venue and local storage facility. This assumes that the company who supply the fireworks are compliant and fully trained in the transport of dangerous goods.
As a result of wanting the fireworks delivered to the venue, I had to identify the best method of storage and the appropriate storage license. Through the use of an ISO container close to the primary and secondary venue choice, distance to transport the fireworks is minimal. To ensure we had the fireworks in time for the event, we had planned to get the goods delivered a week before the event. This plan required the “Fireworks and explosives license” from Swansea Council to grant the necessary permission. [4]
Whilst working with Liam to design the display in the simulation software, we chose fireworks based on aesthetic despite also being considerate of the budget. We chose fireworks coloured blue and yellow, which is representative of the University’s logo. Through listening to the selected background music of ‘Nelly the Elephant’, we designed the display to the follow the tempo of the song. Predominately used smaller and more publicly available fireworks as this relaxes the storage regulations. The maximum size of the fireworks was limited to 8 inch mortars as this denoted the separation distance of the crowd to the display. He had to work within the size of the area available around the university campus.
[bookmark: _Toc153523758]Changes to the design
Due to Luke completing a thorough systems engineering analysis of the task at hand there were no shock surprises that cause for changing of the display. The team started the by researching their given areas and feeding back information found into the communal OneNote. This meant any complications were discovered before any of the critical decisions were made. This in turn saved everyone in the team work as tasks didn’t require completing multiple times due to changes being made. 

The design was kept modest from the start, this reduced the chance of incurring complications due to not pushing the allowable limits but instead remaining safely within our restrictions. This strategy was agreed upon early on in the team meetings because it increases the level of safety for the planning.

[bookmark: _Toc153523759]Contingency plans  
The main contingency plan that was in place was the audiences viewing point in relation to the firing point. The reason for this is the wind direction as the audience needs to have their back to the wind not only so the smoke is blown away giving a clearer view of the display but for safety reasons as debris from the fireworks won’t get blown towards the spectating public. The two site maps showing the firing location and viewing locations were one of Hayden’s tasks to create from his calculations of viewing distances and weather conditions from the predicted weather forecast. The contingency site map can be seen in figure 3. 


[image: ]Figure 3: Showing contingency firing location and viewing area overlaid onto satellite image of the Swansea campus. With the predicted North West wind. 




Due to the systems engineering work completed by Luke, all customer and legal requirements regarding the display were thoroughly identified. This initial thinking denoted the key aspects that were needed to complete a successful display. As there were no evolving customer requirements, and all possibilities were thought of before commencing the display preparation, we were well equipped to solve any last minute issues. Additionally, the completed tasks did not need revisiting as they were completed well the first time around. A benefit of this was that we were efficient with our time.
[bookmark: _Toc153523760]Collaboration and dependencies
Throughout the design process, we ensured that we worked well as a team through collaboration and sharing progress. This involved sharing decisions or tasks that could potentially affect another team member’s role. These dependencies were identified in the systems engineering step, this enabled people to prioritise the areas that were required for others to complete their tasks allowing for efficient time management.

One of my tasks was dependent on a key responsibility of Liam. Liam was required to create the display simulation and make a decision on what fireworks were going to be used, including the size and quantity of the explosives. This information was integral for me to be able to decide an adequate storage solution. Once I had come to a conclusion regarding the storage, the author was required to share the information with Hayden. He needed this information in order to decide a safe location for the event.

Another dependency that we came across was the risk assessment. Chris needed the final outcome of everybody’s major decisions as these are what would shape the display. Using this information he could identify potential risks as well as recommendations of potential solutions. Team members would then use the assessed risks and solutions to prevent any issues in their respective roles.
[bookmark: _Toc153523761]Retrospective evaluation
Throughout this project, the author has learned many key professional skills in team working and organisation as well as learning technical facts.

For example, when researching types and colours of fireworks whilst assisting Liam with the display simulation, I found out that fireworks are rarely blue in colour. The main reason behind this is that to create a blue colour, the burning of copper is required. Unfortunately, copper has a very narrow temperature window as which it emits useable blue light. If the reaction is too low a temperature, it will be faint in colour as not much light will be produced as less electrons will be excited by the reaction. When the temperature gets too hot, the colour is not that pronounced; to burn copper at the correct temperature is incredibly difficult within fireworks. A better alternative to copper is to burn arsenic, however this is illegal due to health and environmental hazards. [9] 

Working as a cohesive team was learned during this project, through actively listening to people’s thoughts and ideas, as well as politely engaging in discussions and disagreements. It was also important to keep the other members updated on my individual tasks, especially considering that Hayden was relying on information and conclusions I found. Participating in the group meetings allowed me to share information in an accurate but concise manner.

At the start of this project, we all decided on who would complete what part. This allowed us all to learn to share the workload evenly whilst also giving people tasks that they had strengths in, such as Chis had previous experience writing detailed risk assessments and I had completed ADR training which leant itself to the transport aspect of the planning. Sharing the workload and having topics that were familiar to us as individuals was good and beneficial as it made it quicker and a higher standard was achieved. Also by giving people topics they were more interested in, it makes the task completion effortless and less of a burden.

[bookmark: _GoBack]While Luke did a good job in his role and identifying key aspects of the display, his communication skills were lacking and some meetings were missed. This difficulty however was overcome through the use of the shared OneNote. This document had information regularly added to it which enabled the team to read through his notes in his absence. 
[bookmark: _Toc153523762]Presentation evaluation
For the presentation, we were approximately the correct duration of what the brief asked for, reaching close to thirty minutes excluding time taken for questions. The presentation was ordered in a logical way, with Luke introducing the project and what aspects were identified during his systems engineering steps, then Liam describing the display and fireworks used. After Liam was Hayden who described the event location, site map, and weather forecast. The author then explained the legislation and regulations for hosting an event and the storage and use of fireworks. Chris closed with the risk assessment and control measures as this was dependent on everyone’s previous conclusions. It ended with the firework display simulation. Structuring the presentation in this way meant that the talking was evenly split between all members and that all topics were covered in detail and by the person who had expertise in the area.

Retrospectively evaluating our performance during the presentation, the author believes the team did well and is overall happy with how everyone performed. All topic areas were known and explained it concisely but clearly. We covered all the key aspects of the display, although the feedback did suggest a couple of improvements regarding the height of the firework burst and requesting further details of the case studies used in the risk assessment.

However, there are a couple of areas the team could have improved upon in our presentation style rather than our content. We took a very relaxed approach to presenting by sitting down and treating it as more an informal meeting. Whilst this approach could work in some circumstances, we could have stood up near the screen and been more professional and lively. This would have possibly made the presentation more engaging for the audience.

Another improvement would have been to practise and rehearse more beforehand. Through the way we were situated around the table and laptop that was sharing the presentation, it meant that Luke was controlling when slides moved onto the next. When people were talking, Luke occasionally missed cues as to when to move onto the next slide – if we had practised more before then Luke would have known at what point to click over to the next slide in the presentation. Alternatively, if we had stood up around the screen, we could have rearranged ourselves so the speaker was in control of the slide movement.
[bookmark: _Toc153523763]Summary
During this task the full workings behind hosting and planning a fireworks display were realised. This not only included designing the display itself but also encompassed everything needed to enable the display such as rules, regulations, risk assessments, contingency plans, site maps and health and safety considerations for both the crowd and workers. Due to the nature of the task cooperation and team working skills were also required to complete tasks in an effective and timely manner. 

The team performance throughout the task was good. The progress was slow to start due to other external factors limiting availability but these challenges were overcome by the team to produce a good quality presentation and event plan by the required date. This can be evidenced by the feedback and marks given from the presentation meeting by the assessors.
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