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[bookmark: _Toc153531510]Abstract 
I was aprt of a team given the brief to design from the ground up a fireworks display in order to celebrate the graduation of the level 4 OME apprentice graduation. Areas of research were allocated to the team members, mine being weather, location, environmental impact and registration for the event. These areas involved looking into different aspects of the weather such as changing conditions, rain, cloud ceiling and wind direction. The wind direction can directly impact the locations of the firing points and audience location. We researched the correct licencing required and the regulations we’d have to follow to carry out the event. This resulted in the decision not to transport ourselves but set up safe storage before the event. The display itself comprised of blue, yellow and gold fireworks, to be in line with the university crest and to the song of Nelly the elephant, marking an end of an era.
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[bookmark: _Toc153531511]Introduction
The aim of this report is to describe the process of how the team came up with the design for the Level 4 HNC Ordnance, Munition and Explosive (OME) students’ fire work display, to celebrate the graduation of the first intake of HNC apprentices. This report will cover the process from the supplied brief, the conception of the initial ideas, the roles assigned to team members and the planning of the display. The design reviews will be discussed, the presentation of the decisions and simulation of the display. It’ll also cover some of the received feedback from the proposed display plan and reflections on the task
[bookmark: _Toc153531512]Module learning outcomes 
The learning outcomes of this module, through the design and presentation of a fireworks display to celebrate the end of the Level 4 HNC OME course was to 
‘Apply a systematic understanding of the scientific principles behind OME design and to critically analyse and select appropriate OME to produce a given effect.’
[bookmark: _Toc153531513]The Brief
The teams received a brief in order to guide the direction of the display that was required at the graduation ceremony. Each individual was put into a small group determined by employer.  The brief was delivered by a subject matter expert (SME) in the fireworks and display planning field. The assigned work was expected to be completed without supervision and with periodic design review meeting to update on the progress made on the project. A minimum of two design reviews would be carried out. The final teaching block of 2023 is to be used to present the final design of the firework display to the SME and assessor as a group.
The following requirement were supplied in the brief to the teams for the fireworks display:
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.)

Prior to the start to the project, each team was presented to covering the fundamentals of fireworks, how they work, the variations and the applications from the subject matter expert.

Other considerations each team had to be aware of were
· The design of the desired effect
· The synchronization to music 
· The critical safety implications
· Transport and storage 
· The set up and clean-up of the display

[bookmark: _Toc153531514]Team Roles
The team compiled a list if areas that should be researched and considered when generating a design for the graduation fireworks display. The list that was decided on was allocated to each of the five team members. Each team member was given an equal share of the compiled list, comprising of related areas to allow for a more streamlined research process. 
[bookmark: _Toc153531515]My Role
The areas I focused on researching in order to bring together as a team to be able to build our display as the Environment, Weather, Location, and advertisement. Originally procurement was part of my focus area, but it was decided it made sense for the team members focusing on the simulation and storage to look into procurement as it effected their areas of research more significantly. 
[bookmark: _Toc153531516]Weather
I had to review and monitor the weather forecasts for the day of the display. This included researching the maximum permitted wind speeds, lowest acceptable cloud cover. Wind direction and other factors to consider. 
[bookmark: _Toc153531517]Location
The location required safety traces and distances to be considered, this involve working with the team member researching procurement and design in order to ascertain the correct distances. The wind direction associated the locations of firing points and audience.
[bookmark: _Toc153531518]Environment
It was required that I look into the environmental impact of a fireworks display and what could be put in place to minimise the effect. This included sound, air pollutant, light and physical debris. I also had to keep in mind the water around the area the display would be taking place in.
[bookmark: _Toc153531519]Advertisement 
Advertisement and interest registering was important to look into as other team members found there would have to be a limit on people attending the display. 
[bookmark: _Toc153531520]Other team roles
The below table shows the roles that were allocated to the other four members of the design team. As the design progressed some of these research areas naturally grew to encompass closely related but not originally thought about areas to research.
	1
	2
	3
	4

	Safety
	Legal requirements
	Design and test of display
	Transport

	Risk Assessment
	Regulations
	Firing Officer 
	Storage 

	Activity Plan
	Legislation
	Systems engineering 
	Licence

	 
	Council
	Outside quote
	Market research



Due to team member 3 lack of availability, parts from his assigned areas were re-designated to other team members, notably design and test of the display was issued to team member 4.
[bookmark: _Toc153531521]Planning Stages 
One of the first stages of planning was the create a OneNote document that all the team members had access too, here we all had an area to store our own research result, also being able to see the progress of others and contribute to the team access pages of the document.
The team had three meetings in order to put a framework in place of who was going to research what, the next two were used to check progress and clarify any points of confusion between the groups. The meetings were used to review the OneNote document and discuss if other subjects in each members area needed further development or add new avenues of research.
The team booked a room for a week leading up to the week of the presentation, this allowed for any team members not deployed to other work to drop in and contribute to the generation of the final PowerPoint presentation. All members were able to contribute at some point in the week, allowing for good progress to be made on the collation of information, generation of the simulation and production of the final presentation. 
[image: ]
[bookmark: _Toc153529037]Figure 1 Screenshot showing the OneNote document used by the group for planning

[bookmark: _Toc153531522]Design Reviews
The team attended three design reviews with the university liaison and SME who set the design brief for the graduation fireworks display. The purpose of these reviews was to guide development and provide feedback on the developing display plan. Two design review were originally planned, but it was felt a third was required in this case.
[bookmark: _Toc153531523]Review 1
The first design review was conducted early in the design phase of the display. Initial ideas were discussed along with the areas of research the team thought would be important to look into, all of witch as outlined on the teams OneNote document. The review was considered as good, showing the foundation building blocks of the design idea at an early stage. 
[bookmark: _Toc153531524]Review 2
The second design review was preformed five weeks before the presentation dates, it was expected that the teams would have a fleshed out presentation on the design for the fireworks display requiring final adjustments. Due to work commitments and constraints the expected progress was unable to be made, individual research had been deepened and a framework of a presentation was created, but a considerable amount of development was still required. It was decided a third design review would be beneficial.
[bookmark: _Toc153531525]Review 3
The third design review was scheduled for two weeks before the presentation date. For this review the team had a considerably more substantial PowerPoint presentation with confirmed design decisions. It as feedback that the presentation should focus more on final decisions made, with the thought progress being delivered in this portfolio. The liaison to the university and the SME were pleased with the progress made.
[bookmark: _Toc153531526]Presentation
The presentation consisted of 65 slides, detailing the requirements of the display, all the way to a simulation of the final design of the display.
[image: ]
[bookmark: _Toc153529038]Figure 2 showing the title page of the final presentation
[bookmark: _Toc153531527]Requirement capture
The initial stages of designing the graduation firework display was to capture the requirements set by the stakeholders, for this the team used the systems engineering toolbox. The systems engineering approach was used in order to create a holistic assessment of requirements, expand on the stated requirements and to convert them into actions. 
The stakeholders were identified as the University, The government (local and national) the employees of the fireworks companies and the audience of the display. All of these groups have an invested interest in the outcome of the graduation fireworks.
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[bookmark: _Toc153529039]Figure 3 A table showing the requirements ascertained from the requirement capture
Figure 3 above shows a table highlighting the identified requirements from the different stakeholder for the fireworks display. From this capture the team were able to research the each requirement in their assigned area of focus. 
[bookmark: _Toc153531528]Planning 
When planning the team had to look into the available off the shelf fireworks that could be used in our display, a database was supplied by the SME of available fireworks and types.
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[bookmark: _Toc153529040]Figure 4 a table supplied by SME showing available fireworks
To narrow the selection of fireworks it was important for the team to decide on a song choice and colour theme for the display. As the requirement was to celebrate the graduation from the University Of Wales Trinity St David (UWTSD) it was decided to focus on the colours of the university crest – Blue, yellow and gold. The song took a longer discussion, finally deciding on Toy Dolls – Nellie the Elephant (We’re Mad, Sunderland 1984).it was felt the changes in tempo would make for interesting display opportunities, along with the lyrics talking of leaving, it fitted well with the theme of the display. The run time of the song also worked well with the time requirement for the display, coming in at around two minutes. 
[bookmark: _Toc153531529]Blue
To meet the requirements we set to have blue fireworks, research into the creation of the colour blue had to be conducted, as it is not a commonly seen option. This is because it is a difficult colour to produce. 
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[bookmark: _Toc153529041]Figure 5 Slide featuring a heat graph of blue creation
If the firework temperature of burning is too low, the colour blue will not be generated and not enough energy is provided to activate the blue burn. If the temperature of the burn is too high, the blue colour will be washed out resulting in a whiter firework. The team decided that a trial should be conducted to test how blue each blue firework is from different manufactures. [1]
[bookmark: _Toc153531530]Display interest
[bookmark: _Toc153531531]Display Piece 
To tie our display in with the theme of OME, it was decided to have a representation of a challenger two tank, on ground level just in front of the firing point. The aim of this is to cause the illusion of OME article originating from the tank, and also create an interesting silhouette in the fore ground of the display.
A tank such as the challenger two makes sense as they are an embodiment of OME, a system that utilises pyrotechnics for countermeasures, small arms, large calibre rounds and explosive reactive armour. All relevant parts related to the OME course and what apprentices may be progressing to work on. 
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[bookmark: _Toc153529042]Figure 6 an outline of a tank, similar to the planned display piece [2]
The display piece will be constructive from a strong, non-flammable material. This was decided due to it may be free standing and around the fireworks. Being made from a fire retardant material, this should not contribute to the risk of fire around the display firing point.
[bookmark: _Toc153531532]Firework Selection
Below in figure 7 the list can be found comprising of the final decision of fireworks going to be used for the graduation fireworks display. 
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[bookmark: _Toc153529043]Figure 7 a table showing the final decision on fireworks to be used
The team decided to keep the hazed classification to 1.3G and below, this allowed for a much more simple approach to licencing for the event and the transport and storage process.
[bookmark: _Toc153531533]Weather
An area of focus for myself was the weather conditions of the days on and around the graduation fireworks. Several aspects of the weather had to be considered, as can be seen in Figure 8 below.
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[bookmark: _Toc153529044]Figure 8 A slide showing the considerations taken in regards to weather conditions
The rain had to be considered, as the firing of OME articles in the rain is a futile activity. It also has to be considered the audience of the display will be outside to watch the display, introducing a hazard if the weather is wet. 
Cloud cover, if the clouds on the day of the display were too low, the fireworks would be above them, resulting in a poor display, it also increased the noise hazard posed by the fireworks. 
The time of sunset had to be considered, as seen in figure 9 below, the sun was not setting until 0858pm, and in order to get the best result from the firework display, the team decided the start time would be 0957 pm in order to obtain the darkest sky for the display, an hour before the 11pm licence cut off. 
The wind direction on the day of the fireworks display was arguably the main weather consideration for the display as it dictated where the firing point was and where the audience could view from. The wind speed was also a large consideration as if it was too gusty or the wind too fast, the location of the firework could not be guaranteed. 
Some of these conditions would have to be monitored and considered as ‘go, no go’ just before the display is scheduled to start.
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[bookmark: _Toc153529045]Figure 9 A slide showing the long range and close range weather forecasts for days around the display
It can be seen from analysis of the supplied weather forecasts in figure 9 above, changes in the weather from the long range forecast in comparison to the sort range. [3]
It is recommended that a fireworks display should not be conduct when wind speeds are over 20 miles per hour. When reviewing the weather forecast, at the time of the display, gusts of 19 miles per hour could be experienced. Due to this, the team decided a local weather monitoring station would be required, to be able to make an educated call on whether the display should proceed. 
It was also noticed overnight on Friday the 4th into Saturday the 5th the weather was changing to a thunder storm state. If a thunderstorm weather warning was declared by the met office, according to the company’s procedures, the display would have to be cancelled.
[bookmark: _Toc153531534]Location
The locations of both the audience and firing points we’re determined by two factors, the wind direction, and the safety distances dependant on the firework charge diameter.
The guidance was found suggesting that one meter of distance should be added per millimetre of firework shell diameter. The largest shell we we’re using was 200mm, this is why it was important for myself and the team member selecting the fireworks to work together. Without the final fireworks being selected, the firing point could not be decided on. 
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[bookmark: _Toc153529046]Figure 10 A slide showing the proposed locations for a northerly wind
In figure 10 above, a proposed location of the audience at the IQ building, and the firing point on the hard standing area 200 metres away from the viewing point. These locations are a contingency plan according to the long range weather forecasts prediction of a northerly wind. [4]
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[bookmark: _Toc153529047]Figure 11 A slide showing locations to account for a north westerly wind
In Figure 11, the final decided audience location and firing point can be seen with the close range weather report predicting north westerly winds, to have the audience exactly in the path of the wind, the set location will be on the hard standing next to the Library building. This allows for the firing point not to be moved, just rotated to be facing the audience. The proposed location for the audience would also mean the fireworks did not drift away from them caused by the north westerly wind, allowing for a more immersive display. 
[bookmark: _Toc153531535]Environmental	
It is important with any work in whatever sector, to consider the environmental impact the activity could impose. 
It was decided as a team blue fireworks should be a main feature of our display, historically, Arsenic was used to create a blue colour in the firework. The team checked the components of each of the blue fireworks selected to confirm arsenic was not being used, and therefore introduced to the environment. 
A benefit of having the audience exactly in the same direction of the winds the harmful fumes created by the fireworks are carried away from them and out to sea, reducing the hazards to health. [5]
In order to reduce the impact of foreign object debris (FOD) a FOD plod will be carried out on the day after the display when it is light. The aim will be to collect as much debris added to the environment by the display. [6]
We plan to fire the display around the tidal basin and the river, in order to reduce the FOD introduction into the sea, nets will be fitted over the basin and at the river mouth in order to collect the debris added by the display, and any more coming downstream.
[image: ]
[bookmark: _Toc153529048]Figure 12 A slide showing the environmental considerations of the display
[bookmark: _Toc153531536]Advertisement
Due to the licencing of the event, there is a limit to the amount of people that can attend the event.
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[bookmark: _Toc153529049]Figure 13 A slide showing how attendance will be managed
In Figure 13, it can be seen that the first offers of attendance goes to the graduating apprentices and friends, families and employers of the graduates. Once attendance has been confirmed by these, advertisement in the form of digital and physical posters can be displayed in and around the UWTSD campus, as well as a group email to the university mail list. Due to the limited numbers, tickets will have to be issues by registration on a first come first serve basis.
[bookmark: _Toc153531537]Licencing, Transport and Storage
Before the event could take place, all relevant permissions and licencing had to be in place in order to transport in and store fireworks at the university, as well as set up and carry out the display.
[bookmark: _Toc153531538]Licence 
A Temporary Event Notice will have to be obtained in order to carry out the fireworks display event, this is the condition that limits the attendance to 499 people, and this is why a registration process mentioned in the last section will be required. I had to work with the team member researching the licencing in order to implement ticket registering as if too many people attended, the company would be in breach of the event licencing. [7]
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[bookmark: _Toc153529050]Figure 14 Slide outlining the licencing held by the fireworks company
It is also highlighted in figure 14, an explosive storage licence will also have to be obtained from Swansea council.
[bookmark: _Toc153531539]Transport 
If transport is required, figure 15 below outlines what requirements need to be met under the ADR regulations for transporting explosives.
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[bookmark: _Toc153529051]Figure 15 Slide showing the requirements of the transport of explosives [8]
In this application the team decided as it is possible to store the fireworks at the site of the display for an extended period of time, it would make more sense to have the fireworks delivered by the suppliers straight to the store, moving the risk and administration of explosive transportation from the companies to the suppliers.
[bookmark: _Toc153531540]Storage 
The licence for explosive storage obtained from Swansea council allows for the storage of up to 2000kg of explosives. 
The team plan to have the fireworks delivered directly to the display location. It is possible to store the fireworks in a suitable shipping container away from the inhabited buildings on site. The selection of fireworks by one of the team members allowed the member researching storage to use the maximum mass of fireworks at 150kg, to calculate the storage had to be a minimum distance of 34 metres away from the building. This allowed for the team to place the storage near the firework firing pint around 200 metres away to make for a more efficient and safer set up.
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[bookmark: _Toc153529052]Figure 16 Slide outlining storage plan and location for the fireworks
[bookmark: _Toc153531541]Trials 
As mentioned previously, the team thought it prudent to test the performance of available blue coloured fireworks, and also to ascertain that the fireworks carried out the advertised effects by the suppliers.
[image: ]
[bookmark: _Toc153529053]Figure 17 a slide outlining the trial aims
In order to carry out this trial team had to generate the required paperwork, this included a risk assessment and trials plan. The purpose of a risk assessment is to identify potential hazards before an activity is carried out, in order to implement changes or controls to reduce the hazard, and therefore the risk of the activity. Hazards should be eliminated, substituted for a less risky practice, have engineering controls introduced to reduce the risk to people, introduce admin controls and finally add personal protective equipment (PPE). The controls should be implemented in that order, with PPE being the last resort.
The reason a trials plan was produced is so the team knows the planned activity for the duration of the trail, lay out the rules and procedures on how the task will be accomplished. It is also a document able to be referred to, to find emergency contact details and procedure, locations of hospitals and other useful data in case of an emergency. It is produced in conjunction with the risk assessment to both identify risks in the trials process, and to write risk assessment controls into the trials plan.
[bookmark: _Toc153531542]Risk assessment
The following hazards were identified in the risk assessment process:
· Explosives 
· Electricity 
· Fire 
· Manual handling 
· Poor Housekeeping leading to a Slip, Trip and Fall
· Hazards leading to crushing and pinching
· Weather 
· Vehicle movements
[image: ]
[bookmark: _Toc153529054]Figure 18 an extract from the trial risk assessment
Figure 18 shows a section of the risk assessment, and how the likelihood of an incident occurring with the potential severity of the outcome is used to give the hazard a risk rating, in this case medium. Each of the identified risks were assessed in the same way, and control measures added to make the trial activity as safe as possible. 
[bookmark: _Toc153531543]Trial Summary
On conclusion of the trial it was conclude that the fireworks produced by the company CELTIC produced a stronger blue than those manufactured by LEEDS. For this reason the team decided to use the CELTIC firework in the final display.
[bookmark: _Toc153531544]Display
For the fireworks display, a lot of the hazards that present themselves are the same as the trial conducted prior to the event. Although the display itself will have the additional hazards of both nearby bodies of water and a crowd. 
[image: ]
[bookmark: _Toc153529055]Figure 19 Risk analysis of water and a crowd
Figure 19 shows the risk analysis taken place by the team to mitigate the hazards introduced by water and large groups. One way to reduce risk and have smooth running event is the assignment of roles to the team members. The roles that are assigned are:
· Display Operator
· Marshall
· First Aid Trained
· Transport and Storage Manager
· Safety Operator
· TFC Team Leader
With each team member having an area to focus on during and after the display, this will increase the safety of the crowd and the team themselves. 
Due to the loud environments and changes in light levels, it is important for each team member to be in possession of and practice the proper use of PPE decided by the team prior to the event. 
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[bookmark: _Toc153529056]Figure 20 Table showing the available PPE for the event
As with all trials and events it is required to have a plan just in the case of a medical emergency. First aid kits will be available and can be administered by firework company team members, as well as a major trauma kit held by the trials manager if more treatment is needed. 
[image: ]
[bookmark: _Toc153529057]Figure 21 Table showing local options for medical treatment
   
[bookmark: _Toc153531545]Simulation
The team generated a simulation of the planned firework display on the FwSim 3D fireworks world simulation software, this was presented as the finale of the group presentation. It worked well with the song choice and conveyed well the message of the end of the apprentices’ time at UWTSD.
[image: ]
[bookmark: _Toc153529058]Figure 22 A screenshot of the simulation software

[bookmark: _Toc153531546]Feedback
Feedback was given after the presentation of our design proposal the group, the team were given broken down scored ratings on different aspects of the presentation. Each individual we’re given comments on their main focus in the presentation. 
	Final Project Presentation

	 Project type:
	Development

	1. Response to Questioning
	26/30

	2. Presentation of Design
	26/30

	3. Demo
	16/20

	4. Presentation Style 
	6/10

	5. Presentation Quality
	8/10

	TOTAL
	82/100


[bookmark: _Toc153529059]Figure 23 Table showing a breakdown of the teams result scoring
For my part of the presentation, I received the feedback below from the activity lead:
‘Weather conditions well considered
Site well planned
Weather forecasts well considered
Water trapped into basin - Nice
Wind direction correct.
Clean up well covered.
Posters and interesting extra.

Detail of height of burst to be included. (SME)
8 inch and above (1.1D) (SME)’

I mentioned in the presentation the cloud cover being high enough for our highest firework. I said how the cloud ceiling was height enough at 1500ft for our biggest firework which the dada sheet said required 300ft. The SME commented that the largest firework we have selected actually has a ceiling of around 1000ft. luckily on the day we have plenty of ceiling, but this is something that should be noted for the next display. More accurate data sheets need to be provided. Another feedback point in support of this analysis is that the team purposefully selected fireworks listed at 1.3G in order to make licencing and storage easier and safer for all stakeholders. The SME informed in his knowledge, that our largest shells we’re in fact classed at 1.1D. If the data sheets are not accurate to this level, this could introduce a significant safety concern. 
[bookmark: _Toc153531547]Reflection
As a whole, I believe myself and the team produced a well-considered and robust proposal for the level 4 OME graduation fireworks display. A lot of research into all the identified aspects was carried out and complied into a comprehensive plan for the display. 
If the activity was to be repeated, team structure and assigned roles would have to be considered. One of the team members was a lot more difficult to get hold of than the others in the team. As they had assigned to them some of the first steps that needed completing before the proposal for the display could be compiled. 
[bookmark: _GoBack]Once this had been surpassed, the plan came together quickly and allowed all team member to contribute equally to the final presentation. I believe all team members worked well around their other work commitments to produce a quality proposal for the Level 4 HNC OME apprenticeship graduation fireworks display.
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After the Event

* The work for you and your team doesn’t finish when the last firework
goes off.

* Spectators need to be cleared safely from the site.

* The bonfire needs to be put out completely.

* Spent firework cases must be gathered. Look for used fireworks with a
torch and use tongs or some other suitable tool, and wear strong
gloves.

* Don’t allow any children to collect firework cases.

« If any fireworks look as if they haven’t gone off after at least half an
hour, soak them in a bucket of water and ask the Fire Service for
advice.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/31
866/10-1039-fireworks-safety-displays.pdf

Organisers n keep the firing, safety and fall-out areas free of spectators until the display
operator has had time to clear up, and locate and retrieve fireworks that have misfired; n
arrange for the whole site, apart from the firing area, to be carefully checked for partly
spent fireworks and other hazardous remains, and inform the display operator of any
problems; n arrange for at least one organiser to return to the site at first light to make
sure that it is clear of partly spent fireworks and other hazardous remains. If hazardous
material is found, contact the display operator for advice on its disposal; n ensure the
bonfire is completely extinguished and keep spectators out of the bonfire area until this
has been done. Display operators n are responsible for clearing up the firing area and
leaving it in a safe condition on the day of the display (Figure 10); n destroy misfires and
partly spent fireworks at the display site wherever possible, and come prepared to carry
out their destruction in accordance with the recommendations contained in Disposal of
explosives waste.17 It may be necessary to enlist the help of the organisers to keep
everybody at a safe distance while destroying fireworks. It is advisable to discuss this with
the organisers before the display. Do not transport partly spent fireworks or misfires away
from the site on public roads, unless you are satisfied that you can do so in accordance
with legal requirements (see Part 4); n advise the organisers on how to deal with partly
spent fireworks or misfires which may be found after the display operator has left the site.
https://www.cambsfire.gov.uk/media/1560/a-guide-to-safety-for-fireworks-display-
oranisers-and-operators-hse-guide.pdf
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L4 OME GRADUATION
FIREWORKS DISPLAY.

By Luke Reidy, Liam Stephenson, Hayden Gibbs, Christopher Belton,
Thomas Diaper-Fox
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Level 1 Originator Level 2

Envronmental_| The University [The customer requires that the display shall contain symbolism representing OME, the

Location The University [The customer requires that the display shall be fired from the Quayside near the 1Q buiding

Location The University [The customer requires that the audience shall be located in and around the IQ campus

Sdety The University [The customer requires that the display shall have a duration of 0.5 to 2 minutes

Cost The University [The customer requires that the budget shall not exceed £10,000 expenditure.

Legislatie | Govemment Legislation requires that the company must not exceed 21 days of storage for no more than

Legislatie | Govemment Legislation requires that the company must not exceed 5 days of storage for no more than

Legislatie | Govemment Legislation requires that em ployers liabilfy insurance must be organised

Legisiatie | Govemment Legislation requires that professional display operators using category 4 fireworks are
required by product safety law to have public liabilty insurance in place covering their use

Legislatie | Govemment Legislation requires that private individuals transporting fireworks must not must not exceed

Legislatie | Govemment Legislation requires that the display must take place between 7am and 11pm

Storage The Employees + Govemment [The employees shall have a good understanding of the weather forecast for the ime/day.

[Transport The Employees + Govemment [The employees will have prepared a range of circumstances in which the decision to call off|

Storage The Employees + Govemment [The employees will have maps of the display and audience area, showing shelter and

Envronmental_| The Em ployees + Govemment [The employees have a plan for post display clean-up.

[Transport The Employees + Govemment [The employees will have a plan for transporting the firew orks

Storage The Employees + Govemment [The employees will have a plan and set location for storage of fireworks and equipment

Sdety The Employees [The company will carry out an em ployee risk assessment for the setup, display, and post-

Safety The Audience [The company wil carry out an audience risk assessment for the display.

Environmental_| The Public + Govemment [The govemm ent requires that we have com plete documentation containing environmental

Environmental | The Audience [The company shall ensure spectators are cleared from site once the show has finished

Envronmental | The Public + Govemment [The company shall ensure spent firework cases are gathered once the show has finished

Safety The Employees [The company wil provide proper PPE

Saety The Public [The company will prevent members of the public accessing the fall-out zone.

Safety The Public + The Employees + Govemment |The employees wil have a plan for dealing with unspent firew orks
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BLUE FIREWORK RESEARCH

15 Rare Fireworks That LookIncredible - YouTube
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Hazard

Effect Nm. Used Manufacturer Calibre NEQ (Kg) Total NEQ (Kg) Classification UN Class Price Total

200mm/8" Mortar 19RKM 200mm/8" 3.17 60.231.3G UNO0335 £ 66.82 £1,269.58
4" Blue to Gold 11 Celtic 100mm/4" 1 111.3G UNO0335 £ 1434 £ 157.74
6" Blue Flashing 10 Celtic 150mm/6" 1.11 11.11.3G UNO0335 £ 16.00 £ 160.00
Bengal Light Orange 11st galaxy N/A 0.05 0.051.3G UNO0335 £ 3.00 £ 3.00
Comet Gold - Long 60 Roeder Feuerwerk 50mm 0.029 1.741.3G UNO0335 £ 430 £ 258.00
Fountain Gold 8 Celtic N/A 0.22 1.761.3G UNO0335 £ 297 £ 2376
Fountain Blue 3 Celtic N/A 0.23 0.691.3G UNO0335 £ 548 £ 16.44
Blue to Gold Rain 30Leeds 150mm/30mm 0.38 11.41.3G UNO0335 £ 170 £ 51.00
Peony Gold 14 Celtic 150mm/6" 1.05 14.71.3G UNO0335 £ 224 £ 3136
Gold Crown Cake 28 Celtic 30mm 0.3 8.41.3G UNO0335 £ 12,39 £ 346.92
Blue Cake 50 Celtic 30mm 0.3 151.3G UNO0335 £ 7.81 £ 390.50
Warimomo Orange 1RKM 200mm Bi5 3.51.3G UNO0335 £100.00 £ 100.00
Zylinderrackete Ghost 9Feuerwerkshop  / 0.5 4.51.3G UNO0335 £ 45.00 £ 405.00
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* Rain

* Cloud cover
 Sunset

» Wind Direction

« Wind Speed

« Changing weather

WEATHER CONSIDERATIONS
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WEATHER FORECASTS

Long Range
Weather Forecast

Closer Weather
Forecast
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Based on Long range
forecast- prefered
audience location for
best display.

Water trapped in tidal
basin to offer firework
reflections fro audience

NORTHERN WIND
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Alternative audience
location, based on closer
range weather forecast.

If the tide is in, reflections
offered by the sea.

B
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ENVIRONMENTAL CLEARUP

« Arsenic will not be used for blue colour fireworks due to
toxic nature.

. Wind blowing hcrmful fumes away from the audience.

plck up spent firework litter.
« Use of a net to catch fireworks in surrounding water.
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LEAFLETS/ADVERTISEMENT/POSTER

« First offers to Friends, family and employers of graduating apprentices
» Advertisement screens on university TV screens in IQ building

« Group emdail

« Some physical posters on notice boards

» Due to the limitation of attendance numbers, interest will have to be
registered for a ficket to attend.
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LICENSING FROM SWANSEA
COUNCIL
Event license:

« Swansea council require a Temporary Event Notice (TEN) for firework displays. Limits
attendance to 499 people. Must be finished before 11pm.

Explosive storage license:
 Explosive storage licence is required from Swansea council to store fireworks in their
county if the exemption criteria cannot be met.

Exemptions
5kg (NEQ) — equivalent o 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 (NEG) - fireworks of Hazard Type 4 - provided that they are stored for no longer than 21 days and are not for sale or for use af work.
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TRANSPORT

« ADR only applies when you are transporting fireworks commercially. Private individuals can carry
up fo 50kg of fireworks, anything over is above the threshold for personal use.

« Regular rules &dprdcficgs under ADR DO NOT cgoply to the transportation of fireworks — neither
does the limited quantities rule apply and nor does the excepted quantities rule apply. Therefore,
fireworks & pyrotechnics must be fransported under as fully complying with ADR and regulated as
such, or transported under the small load exemption.

« Agreement fo relaxing some ADR requirements when fransporting fireworks:
+ MULTILATERAL AGREEMENT M322 - valid unil 19 August 2024

+ Mixed loads of UN 0335 and UN 0336, shall not exceed 2,500Kg.

« Loads of only UN 0336, shall not exceed 7,500Kg

UN Number | Proper Shipping Name | ADR Dangerous Goods Class (Classification Transport Category | Small Load
Code) Limit

orks 116 20
orks 126

orks 136
orks

orks y Unlimited
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STORAGE

Explosives storage licence from Swansea council required which enables storage of up to 2000kg of explosives.

Plan:
Store fireworks in a shipping container on the docks near to the firing location.

Reasoning:

Due to the minimum separation distance to occupied buildings eg. IQ building. Our 150kg of fireworks needs 34m
separation fo the IQ and Library buildings. (table 10) Explosive Regulations 2014 from the HSE.
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TRIAL AIM

* The aim of the trial was to Access accuracy of stated firework characteristics
focusing on but not limited to the following factors;

» Comparison between 3 blue fireworks from the list from different
manufacturers to see if it is actually blue or closer to green

*Sound volume

*Type of sound

*Colour

*Brightness

Size/ spread

*Velocity
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LMH

No | Hazard How could harm Whol/what could | Control Measures Residual Risk Rating
Description occur? be harmed
Likelihood | Severity
Explosives Death, injury or * TCO will provide a range safety brief to all | 2 E
1 | Initiation damage from blast, attendees covering the range hazards, contraband
(Unintended or lragmentaﬁor!, rules and explosive storage locations.
Intended) arising ground and .alr i * TCO will ensure the firing pasz is always under his
during use, shock, debris, noise, control and that final connections are not made
transport, heat and fire until all staff, visitors and observers are away from

storage or as a
result of a misfire

danger area.

* Al staff, observers and visitors will be under cover
at time of firing. Cover is not to be broken until
authorised by the TCO.

« Ifamisfire has occurred then a 30 minute wait
period will be followed before TCO alone deals
with the misfire.

« Thunderstorm warnings will be notified either
through MET Office website or TCO observation
of the prevailing weather conditions. Where
thunderstorm conditions exist the trial or display
will be stopped.

* Astandard first aid kit and ballistic trauma kit is
located inside the TCO vehicle.
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Water

Exposure/
submersion leading
to drowning,
hypothermia and
death

Barriers around water's edge

Appropriate lighting

Stewards monitoring crowd

Slow release of crowd at the end of the event

Crowd

Large crowd
dynamics causing
crushing,
suffocation, broken
bones and death

Slow release of crown at end of the event
Stewards monitoring crowd
Lighting post event
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Yes

Yes

No

Yes

Yes

Yes

Yes

Safety spectacles

Ear plugs

Choose anitem.

Gloves

Flame retardant coveralls

Safety Boots

Outdoor clothing incl. foul

weather gear

Optical Grade 1 (the best)

N166Standard eye protection
F High speed particles - Low impact

H/dB M/dB L/dB
EN352-2 Ear plugs
Power
Filter
pack
Choose anitem. Click or tap
Click or tap here to enter
here to
fext.
enter text.
EN388 Protection from EN388:2003- Protection from mechanical
mechanical risks risks
N/A Class 1

EN ISO 20345 Safety footwear for

professional use

Class 1B

Optional for staff and
employees. Buckets

located around area.

Not required
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01792481444 SA1 Medical Centre

01792 702222 Heol Maes Eglwys, Treforys,
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