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Abstract

The following report details the journey of a team member tasked to successfully create, design and safely initiate a firework display. The team worked together to research many aspects from safety and contingency planning to transport and storage of fireworks. All of this work culminated in a presentation which was marked and feedback provided. 
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1. Introduction

The following report is a detailed look at how an OME level 5 project was completed, the project in question was to create a centerpiece firework display for the graduation of the first OME Level 4 apprentices. The class was split into groups and examples for roles such as, research and development, test and evaluation, Safety, manufacturing and breakdown had been given. Key information given to the group was:

· The display theme needs to be representative of OME, the university and education.
· They will be fired from the quayside neat the IQ building.
· The audience will be located around IQ campus. 
· The firework display is required to be between 30 seconds to 2 minutes.
· A budget of £10000.
· Not legal limitations or regulations are to be broken.
· Fallout should be assessed, and safety plans implemented. 
· Logistics and safety plans
· Environmental effects are to be considered and documented. 
· Two potential weather forecasts had been provided.

The firework display also needed to be designed and a simulation created, this would be synced with music of the group’s choice. Once completed a presentation was to be created, this would then be presented to university lecturers and feedback would be obtained as a result.
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2. Working as a Team

[image: ]The class was grouped into three teams, team DSTL, team France and team AWE, with the author of this report placed into the latter. Steve Jobs once said “Great things in business are never done by one person. They’re done by a team of people”. [1] During the teams first meeting it was key to decide upon what roles each person would take, as the smallest group of the three it was key to prioritise the most important aspects of the task. After discussions it was agreed that the roles covered would be, Systems Engineering, Safety and Zoning, Trials and Firing and storage/transportation. It was believed that converting these roles would cover the most important steps to creating a well designed firework display with all possible considerations in place. It was also agreed in the first meeting that the final design and creation of the display’s simulation would be the find piece in the puzzle, only when everything else was in place then we could create our display and make it as accurate as possible. Before the end of the meeting each member gave themselves an action to complete before the next gathering, these would be at least once a month. Each action would be discussed at each meeting so everyone could see the progression of the presentation, this also helped to eliminate any cross over work that may have occurred, and the implementation of a shared PowerPoint document helped to keep all information in one place. All information discussed in the meetings was documented into minutes. (Shown right and in Appendix A) 

During the reshearch phase of the project the team had two design review meetings with a subject matter expert and univercity lecturer. “A Design Review Meeting is a formal gathering where members of a project team or stakeholders come together to evaluate and provide feedback on the design of a product, service, or project. It is typically conducted during the development phase to assess the overall design, identify potential issues and risks, and make recommendations for improvements.” [2] These helped the team on guidance on what things they may have missed and what may need extra focus.
During the research period of the project, it became clear that some information was crossing over into other roles. Examples of this was the work on trials being fundamental to some of the safety features needed for the risk assessment. Firing trials taking place by one member of the team could be incorporated into evidence towards noise assessments and site layout for site distances and zones. The realization of this meant the team emphasis on communication was increased and a constant communication pattern via Microsoft teams could be seen. Working together with constant communication and frequent update meetings helped to bring everyone’s work together, the team worked well with all opinions being taken into consideration. No clear team leader became apparent however this did not seem to be a hinderance at any point. All members of team AWE worked at the same site within the same working pattern which also aided the ease of planning and communication.      

3. Safety and contingency planning

After the team had decided the key roles to focus on (Systems Engineering, Safety and contingency planning, Trials and firing, Storage and transport) the author of this report volunteered to apply themselves to researching Safety and contingency planning. The HSE (Health and safety executive) states that “As an employer, you're required by law to protect your employees, and others, from harm.” [3]
The HSE also explain:
“Under the Management of Health and Safety at Work Regulations 1999, the minimum you must do is:
· Identify what could cause injury or illness in your business (hazards)
· Decide how likely it is that someone could be harmed and how seriously (the risk)
· Take action to eliminate the hazard, or if this isn't possible, control the risk” [4]
It was important to realize at an early stage that the role of safety would mean constant communication and collaboration with the rest of the team as it is fundamental to mostly everything we are required to do to complete a successful display. 
A definition of a contingency solution according to Leao J Fernandes of university Lisbon is “The contingency solution involves alternative processes and recovery strategies so that in the case of a contingency, all the necessary resources are available in order to bring the system back to normal operation using the minimum resources and in the least possible time.” [5] A contingency plan was deemed as necessary due to the unpredictability of the British weather and potential unforeseen site issues on the day.
3.1 Risk assessment
As previously stated the risk assessment was marked out at an early stage to be a key piece of paperwork that incorporates almost everything needed to conduct the firework safety and within legal regulations. Damodar Vishnu Lele explains a risk assessment as “The results of a suitable and sufficient risk assessment would help users to choose which good preventive / corrective practice measures are most appropriate. The main use of quantitative analysis is to understand risk and how best to reduce it and not to prove that something is safe.” [6]
The first steps to creating a risk assessment if to determine the risks associated with firing a firework display and the subsequent hazards. Aabey Morgan from One Education describes the difference between a risk and hazard as “The words hazard means the possibility of something causing harm, and risk means the probability and likelihood of harm occurring.” [7]
Coming together as a group the hazards covered in for first risk assessment design where:
· [image: ]Fireworks
· Adverse weather
· Fire
· Crowd control
· Security
· Slips trips and falls
· Local pollution
The first draft of the risk assessment can be seen in the picture on the right and in appendix B. The beginning of the risk assessment starts with description of what you are assessing, the personnel or environment that may be affected by the event as well as the location. The risk assessment then details the specific hazard, who or what might be harmed and how, the potential resulting accident, the measures needed to control the hazard and finally the risk level. The risk level was colour coded with green to represent the risk level as low, yellow as medium and red as high. During each review meeting the risk assessment grew and expanded as requirements and more information was obtained from team members. As a result it was deemed that the current risk assessment template was not adequately detailed and had missing vital information.
After more discussions it was agreed that the more familiar and detail risk assessment used by AWE (Atomic weapons establishment) would be used. The AWE template concentrates on the risks associated to the action, its initial risks without mitigation, the steps required to minimize the risk, what controls are already in place, the residual risk remaining and then the controls in place on the day of the display. This new format enabled the report author in include important research obtained regarding safety using fireworks. These include interpretations of:
Explosive safety regulations 2014
· PART 9 SAFETY OF EXPLOSIVES

· 26.Fire and explosion measures
· 27.Separation distances
· 28.Discarding or disposing of explosives and decontamination of explosive-contaminated items
· 29.Prohibitions concerning manufacture, storage and importation of certain explosives

· PART 10 SECURITY OF EXPLOSIVES: PREVENTING UNAUTHORISED ACCESS OR ACQISITION

· 30.Unauthorised access
· 31.Prohibitions concerning the transfer of relevant explosives
· 32.Restrictions on prohibited persons

The new template also included a more detailed and visual risk matrix (shown below).
[image: ]
Looking at the consequences of the hazard and the likelihood of it occurring gives you a clear indicator as to if your mitigation is acceptable. This is shown in the assessment initially with zero controls and then again with control included, this give the user a clear indicator that the controls will have an effect on any outcome. 

During the risk assessment process, the author felt it would be beneficial to have the report reviewed by a member of the AWE ESH (Environment, safety and health) team. Below are the note created after the first review of the initial risk assessment:
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As a result, the final assessment became a thirteen page, nearly five thousand word approved document. This document was used as evidence towards becoming an accredited risk assessor. Parts of the final document are pictured below:

[image: ][image: ]

3.2 Site layout and contingencies 
To calculate the optimal site layout for the display a few factors would need to be considered, for health and safety reasons due to the size of the shells we would be using in the display the spectator viewing area would need to be located at least 800 meters away, this is to comply with separation distances detailed in explosive safety regulation 27. Included in this regulation is distances from buildings and public spaces, this was also acted upon due to the fact that various business had located themselves around the premises of UWTSD (university trinity saint David). Another factor would be the need for a firing zone, this would require a 200 meter square surrounded by a 25 meter safe zone around its perimeter. Using satellite technology and a distancing tool the optimal site was created, This would be known in all safety documentation as Site A. Site A adhered to all safety regulations and gave the spectators the perfect view of the firework display. The design of this was shown on page seventeen of the final presentation and is also shown below:
[image: ] 
This location was also optimal for things such as firework logistics during setup and cleanup operations.
Site A would be used if everything went to plan, however with the British weather being unpredictable it was agreed site contingencies would need to be explored. Two more sites where established either side of the harbor area, these would be less optimal for viewing but would serve as acceptable backups if site A was no longer an option. The international federation of Red Cross explains “Contingency planning means preparing an organization to be ready to respond effectively in the event of an emergency. [8] Research was done to look at expected weather patterns at the same time of year as the display was expected to be fired, below are graphs created and implemented into the final presentation to show the average wind direction, rain fall and wind speed in Swansea.
[image: ]
This researched was used in the next phase of contingency planning.
3.3 Shellcalc
“ShellCalc© is an Excel spreadsheet designed to input and plot the trajectories of a variety of professional firework types” [9] Using the data ascertained from the weather research and after discussion with the rest of the team, worst case scenarios could be calculated. Inputting wind directions and shell sizes it was possible to obtain layovers that would show shell burst position, burst diameter, debris fallout and trajectory. Once placed over our current site satellite image our site layouts could be completed.
Site A 
[image: ]Using the overlay for site A shows the burst diameter in the prefect position for spectator viewing, the fallout trajectory is also ideal. Fallout travels away from the spectator viewing area as well as away from the surrounding buildings of local businesses shown in the bottom right of the image.




Site B
[image: ]Site B or plan B would be used in the event of a strong wind that would potentially push fallout towards the spectator area. Re-locating the firing zone to the right side of the harbor would negate this risk. However, and fallout blowen to the right of the firing area could potentially fall onto a public highway or footpath. Due to this a step ensure surrounding roads and footpaths are closed for the two minutes of the display was inserted into the risk assessment to be adhered to on the day.

Site C
[image: ]Site C or plan C would be used in the event of a strong wind that would blow fallout into local businesses if firing took plan using plan A or B. The main issues found with site C was the fallout falling into the university harbor, this could cause potential contamination and consultancy with the local harbor master would need to be taken before firing takes place. This would also be inserted into the risk assessment under environmental hazards.

Local road and footpath closures would also need to be taken into consideration; a detailed image of the surrounding area was produced to be sent to Swansea County council upon event permit request. This image can be viewed in Appendix C alongside a list of local businesses that would need to inform of the event beforehand.
4. Contribution to other roles

During first discussions three other important roles where agreed, these roles became split between the rest of the group. The three remaining role are, Systems engineering, Trials and Firing, Storage and Transportation. 
The national institute of corrections claims “Teams function most efficiently when members share a common understanding of each other’s roles and responsibilities. Indeed, one of the reasons why teams fail is a lack of clarity among team members regarding their respective roles, responsibilities, and the expectations they hold of one another when working together to accomplish their vision, mission, goals, and objectives.” [10]

4.1 Systems Engineering

The role of systems engineer was taken by Thomas Caswell, NASA describes “systems engineering is defined as a methodical, multi-disciplinary approach for the design, realization, technical management, operations, and retirement of a system. A “system” is the combination of elements that function together to produce the capability required to meet a need.” [11] 

One of the first pieces of data to be gathered was from the stakeholder influence map (shown in appendix D). As a team working together a list of potential stakeholders was produced. These stakeholders included: UWTSD, Swansea County Council, IQ campus, Spectators, Swansea police amongst others. When all stakeholders had been established they were all assigned a score for impact of change and level of influence. This task helped the team to realize who we might need to focus upon when carrying out our roles, who could impact us the most and how to best use our time. Derek H T Walker explains “Stakeholder identification, management and engagement are recognized as key project management skills” [12] As a result of the stakeholder management a graph was created (shown below). [image: ]
Using the above map the following could be obtained:

Stakeholders to be managed closely – Display operators, Support staff, firework supplier and the university

Stakeholders to keep informed – Coast guard, civil aviation authority (CAA), Harbor authority (ABP), Neighboring lands owners/User, Local institutions (hospitals, care homes), Civility (Electrical, Agriculture, water companies)

Stakeholders to keep satisfied – Swansea fire department, Swansea police, Swansea council, IQ campus health and safety.

Stakeholders to monitor – Fireworks manufacturer, HSE (Health and safety executive)

Stakeholders of less importance – Spectators

This list of stakeholders helped when reviewing certain aspects of the risk assessment, it was useful to already have a list of stakeholders that needed to be taken into consideration to refer back to.

Other systems engineering methods used included a functional requirements map “A requirements traceability matrix is a document that demonstrates the relationship between requirements and other artifacts. It's used to prove that requirements have been fulfilled. And it typically documents requirements, tests, test results, and issues.” [13] This helped the team to realize the demands needed to complete the assignment and the constraints they would need to overcome. Using the functional requirements map it was possible visualize all operational requirements, non-functional performance requirements, functional requirements, non-functional implementation requirements and non-functional system requirements. These have all been captured in the caption below:

[image: ]
4.2 Trials and Firing 

The role of trials and firing was taken on by Jesemy Kellow, a lot of this work would make its way into the final risk assessment as back up evidence to control measures, because of this the work done in this role was invaluable to the health and safety of the display. Oxford dictionary defines a trial as “a test of the performance, qualities, or suitability of someone or something” [14] Considerations taken had been grouped into four groups – Risks, People, Range and Equipment. Each group was then expanded to include things such as environmental fires, misfire and duds, staff competency, safe places etc. the full list can be seen below.

[image: ]
From a health and safety role the risks consideration was a key area to look into, a report published by the Office of Product and Safety and standards in January 2023 states “The variability found across each firework type and category is generally wide. As a result, attempting to characterize and group articles into those which are more noisy or less noisy is not entirely practicable.” [15] By law fireworks that exceed 120 decibels are not sold to the public, also the world health organization recommends that adults are not exposed to 140 dB peak noise pressure, with children having a lower limit of 120 dB. Testing our largest shell and taking noise readings at various distances gave to ability to prove in the safety case that all spectators would be within the recommended noise limits mentioned previously by the WHO. The team discussed the possibility of using quitter “silent” fireworks and agreed that they would be used where possible, however to produce the wow effect desired traditional noisier fireworks would need to be used.

Another benefit of the trials would be evidence to prove the simulations created by Shellcalc, with the ability to see first hand the potential trajectory and fallout areas. This would prove invaluable for evidence required by the coast guard and Swansea county council

Research was also completed into firing systems and firing zone layout, using previously used safety guidance a site layout similar to the picture shown in appendix E. After considerations towards various differing firing systems the remote electrical Cobra system was adopted, This system meant that a minimum amount of firing safety controls needed to be implemented due it low voltage and most importantly remote nature.


4.3 Transport and storage

Finally the role of transport and storage was filled by Ashley Pidgeon, with a career involving the transport and storage of explosive Ashley brought a great amount of knowledge and experience to the team. Work carrier out in this role was intrinsic to the work the author did with contingency planned and site layout. The research carried out would help dictate the what storage container to use, how large it needed to be and its best location. Due to the type of fireworks being used (professional display) the site was class as a hazard type four zone. This would mean fireworks are stored for no longer than 21 consecutive days and are not for sale or for use at work.​ If you wish to use the fireworks for a commercial display or for some other work activity, you can keep up to 100kg of hazard type 3(ht3) fireworks for up to 5 consecutive days without the need for a license, provided they are kept in their place of intended use. This would enforce an explosive limit to our site and would potentially limit the amount of fireworks we could. As a team we could work out our explosive NEQ and make sure we should adhere to all of the regulations stated in regulation seven of the explosive regulations 2014.

All transportation of fireworks would require compliancy with ADR (Accord européen relatif au transport international des marchandises Dangereuses par Route) which is French for the European Agreement concerning the International Carriage of Dangerous Goods by Road. Hazchemsafety.com explains why ADR is important “Transport of dangerous goods needs to be regulated in order to prevent, as far as possible, accidents to persons or property and damage to the environment, the means of transport employed or to other goods.” [16] For our team the most important parts of ADR are annex A and B, annex A cover the packing and labeling of dangerous good and annex B covers the vehicle, and it’s construction, equipment and operation of the vehicle.

The work in this role also included firework types, this would become intwined with the types of fireworks chosen and how the firing zone would ultimately be designed. This can be seen below.
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5. Firework Simulation and Presentation Prep

Once everything was in place the team was happy to start the creation of the firework simulation, the author of this report was tasked to research possible software. After using multiple applications the software FWsim was picked. Accord to FWsim it is “3D Fireworks Simulation Software that's easy to use, fast and flexible. Built for professionals as well as fireworks enthusiasts.” [17] FWsim was picked due to it simple interface and long trial period. 

One of the longest debates within the group was what song to use in the display, multiple song where suggested, some sensible some not so. After a lot of debate the song BOOM BOOM BOOM by the Vega Boyz was chosen. I was felt this song was within the fun nature of the group but also had an OME undertone, one of the big advantages of this song was the chorus, linking large firing works to the BOOM BOOM BOOMs was visually pleasing and made it easier to time using the software.

The firework display begin to take shape with using fountains as a focal point in the center and having larger rockets exploding during ques in the music. These vocal ques would include rockets in the shape of love hearts after the word “love” as well as others. Below is a snapshot of some of the timings that took place, the presentation went through many iterations until the whole team was happy with the final outcome. 
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Clips of the final presentation can be seen in appendix F. As soon as the presentation was finished the team sat down and created a true cost breakdown for the display. The full breakdown can be seen below, with a budget of £10000 the group was able to come in under at just under £8000 for a 2 minute display.

[image: ]


5.1 Presentation Prep

Now everything had been accomplished the group set about adding all the information they ad gathered into a PowerPoint presentation. Unfortunately due to work loads and time constraints the amount of presentation preparation was limited, M.C Pian-Smith explains “Effective and memorable presentations should be fun, and informative for the presenters and the learners. Engaging presenters stimulate connections with the audience. Excellent presentations not only provide information, but also give opportunities to apply new ideas during and after the talk” [18] A full run through of the presentation had occurred a number of times and it was noted that the length was around the same time limit given (around 40mins). The day before the team scouted the presentation area provided and discussed the best use of the space to help engage the audience. A screen grab of the presentation can be seen in appendix G.





6. Presentation feedback

Once our presentation had been concluded feedback was obtained from the subject matter expert and university lecturer. Jo Cavallo writes “The ultimate goal of effective feedback is to help the presenter become more adept at relaying his or her research in an engaging and concise way, to maintain the audience's attention and ensure that they retain the information presented.” [19] 

Some key points of feedback to the team:


· Talk to your audience, try not to read off the telly.
· I got a lot of what each of you had done to produce the display but not an overall goal for the display design. 

· There was a lot of the how but not the what.

· Would the higher altitude effects be seen with the incoming cloud cover on the day.

· Have a look at the weather forecasts supplied on moodle and see how these affect your decisions.

· Stand up when you speak. It shows intent.

When presenting the team took the decision to sit and read from the provided television screen rather than stand and present, as a result eye to eye contact was at a minimum and so audience engagement was hindered. A greater explanation on the goal of the display was needed along side more depth of weather effect such as cloud cover was needed.

Some key point of personal feedback:

· Safety case prepared, how was this created? What are the scoring scales.

· How did you scale down the risk assessment for the program.

· Detonation?? I hope not with fireworks.

· Looked at various scenarios for incident…Causes?


The personal feedback from the presentation shows a lack of more detailed information in some aspects of the research, the risk assessment may have become overcomplex for the assignment at hand and the use of detonation as a hazard could be down to applying the risk assessment too heavily towards the authors own work place. 

Also included in the presentation feedback was an overall score. This took into account the presentations design, style and quality. The teams response to after presentation questioning was also marked. The groups overall presentation marks can be seen below:

[image: ]
With a score of 63 out of 100 the group was generally pleased with how the assignment panned out, having time to develop answers to any questions that may arise would have increased are lowest score but overall everybody came away pleased with what they had created.



   

7. Conclusion

In conclusion the author of this report believes that the team worked well working together making sure all information was communicated throughout the team, this was especially important due to work such as safety intersecting every role within the group. The culmination of everyone’s work provided a well thought out and intrinsically safe firework display. More time should have been allocated for presentation preparation which would have resulted in high audience engagement and lead to a higher overall mark. The feedback provided was informative and precise giving insight into how to improve future presentations. The author found the assignment enjoyable and believes he has improved on his ability to work within a team and skills to communicate problems throughout a components lifecycle. 
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Introduction- Roles

Thomas Caswell - Systems Engineering
Christopher Morris - Safety & Zoning
; Jesamy Kellow —Trials & Firing

Ashley Pidgeon - Storage & Transportation
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Group Project minutes
01/08/2023 at10:00am
Participants
Ashley Pidgeon
Christopher Morris
Jesamy Kellow
Tom Caswell
inutes

Looked at JK presentation.

© M decided to explain ‘Paperwork’slide better further with JK mentioning less safety related paperwork.
© AP decided to take ‘Types of fireworks’ from JK to reduce workload.

Stakeholder influence map model created by TC.

o Used book from firework course book to assist with finding stakeholders - 19 determined.
o Completed model with input from all.

Discussion around show design

o Discussed different options for types of shows (none decided yet) — Vegan, low noise, IR, UV, daytime,
drones and sheeps (being the most panicked stakeholders)

Key decisions

+ Team name “Pidge’s Squibs”
+ Frequency of meeting — fortnightly meeting with longer monthly meeting

Actions

Holder ‘Action COMPLETED

Al | Relookat stakeholder influence map modelto check the 19 determined stakeholders | COMPLETED
are in the correct quadrants.

CM__| To write COSHH and Risk assessment for next meeting. COMPLETED
AP Look into types of fireworks

TC__| Create new systems model for next meeting COMPLETED

JK__| improve current slides and make slide template for group. COMPLETED





image4.png
RISK ASSESSMENT RECORD

Desc! tion Persons or environmental aspects at risk/ affected groups
2escription A Spectators D: Local buildings

A medium sized firework display located on the harbour of UWTSD. B: Event Organisers E: Wildlife

C: Local Environment

Location: Waterfront, IQ Campus University of Wales Trinity, Swansea SA1 8EW
Tdentiy below the hazard(s). including those to the environment, what might be harmed. and the required control measures

What are the hazards? Who or what Potential resulting accidents What measures are needed to ALARP? | Current risk
might be harmed control this hazard? Level.
and how?
Fireworks + Damage to surrounding « Adequate space
« Spectators i
buildingsfenvironment All spectators are required to remain in the
+ EventOrganisers |, gums ing area located over 150m away from
« Local « Impact wounds the frework zone.
Environment . A safety and fallout zone are located around
Widite e Cuts and other injuries the firework zone, these zones will be clear

atall times when fiing

The area s free from major tripping hazards

and away from buildings, footpaths, and
roads YES

All surrounding roads and public pathways
will be closed offfor the duration of the
display.

« Segregation

Suitable firework storage, not accessible to
members of the public.

Display secured from public access once
completed

« Prohibited items:

No personal fireworks to be used at the

event. Entry to be refused, invites, tickets
and posters willdetail this.
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Risk Matrix
CONSEQUENCE

Catastrophic
Multile deats on-site or one or more deaths of-site.

Unauthorised release of substance offsie Impact nomally contamination of land resuling
in need for large scale offong term remediation

Critical
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TASK BASED RISK ASSESSMENT RECORD

[ Reason o ssue: OME Group Project/Risk assessment training,

Title of assessment:

Medium sized fireworks display
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B Wildife
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TASK BASED RISK ASSESSMENT RECORD Issue Date: 10/10/23

Review Date: 10/10/26

Reason for issue: OME Group Project/Risk assessment training Personnel affected (approx. no.)
Plant, Environmental aspects at risk

: Spectators and Event Organisers (Approx 50)
B: Wildlife

Medium sized (category 4) fireworks display | C: surrounding Buildings

D: General Public (non-Spectating)

Title of assessment:

Assessment carried out by: Risk Assessment owner:
Chris Morris N/A
&

Task Description

o The Set up and firing of a medium sized (Category 4) firework display located on the harbour of University Wales Trinity St. David

o Display set-up will start at 5pm once an optimal firing site has been chosen (cheice of three possible sites). This will depend on weather
direction etc. With firing to take place at approx. 8pm.

«  Event date is Mid-August

«  Crowd will be confined to UWTSD canteen balcony with restrictions in place to ensure safety.

«  Emergency services will be informed of the event 28 days prior, two first aiders as a
exits, and muster point clearly sign posted.

«  Employers’ liability insurance in place in accordance with Employers’ Liability (Compulsory Insurance) Act 1969

ESR 2014 to be adhered to at all times (Reg 26,27,28 and 29).

o Display will be initiated by using a remote cobra firing system

um at the event and all emergency routes such as fire
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Explosives (Fireworks)

Risk nitial risk
level before
Who or what could be harmed / damaged? | controls

How is the harm caused?
What harm is caused?

Required - What would make it
safe?

Control measures needed as stated in
relevant good practice (ACOP/MSP etc
to reduce the isk s low as reasonably
practicable

In place - What makes it safe, and
can this be demonstrated?

Wnich o the required controls are in place?
‘What other controls are in place?

Residual risk
level after

controls

Controls to putin place - User
Instructions and/or Further
Required Actions

These may be controls put n pace on

the day or an action to put i place 2
needed control

Spectators, Staff, Local

s from
n.

Death, major injuri
blast/fragmentat

1. Spectators, and event
organisers to be kept a safe

istance from firework firing
area.

Safety distances to be
accordance to manufacturers
es and explosive safety

1. All spectators are required to
remain in the viewing area (safe
zone) located over 150m away from
firework firing zone.

safety and fallout zones are located
around firework zone, these zones
will be clear at all times when firing.

Al surrounding roads and public
pathways will be closed off for the
duration of the display. These will be
clearly displayed with signage and
maned during

1. Signage and pathways to be
checked before

2. Fireworks not accessible to
unauthorised personnel.

2. suitable locked storage to be used
located away from sources of
ignition, buildings, and public
walkways in accordance with
INDGA07 - Storing and selling
fireworks safely and Explosive safety
regulation 29

3. No personal fireworks to be
brought into event.

3. Bag checks in place to check for
prohibited items. Lists located on
ickets and signs at entrance.

3. Event security to be made

before event starts.

2. Competent trained staff to
handle fireworks during setup to
limit exposure to explosives.

2. Competent trained personnel
required to safely complete the task
are allowed to be present during

2. Training to be checked
before task to ensure tr
is in date.
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Site A — Optimal for spectators
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Site optimal for northernly wind
Easternly wide would move fallout zone over main road/paths
Southernly wide fallout zone over container business

Also, 2n option with westerly wind
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Site - C (Easterly wind 45kph)

Site optimal for easterly wind
Fallout zone moved over harbour (not ideal)
Northerly wind ~ fallout over car park
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Level of Influence

Keep Satisfied
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® 1 Campus Health & Safety
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Impact of Change
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Constructed
HRM

Non-Functional Implementation

Non-Functional
et o ceame OMTSD Resuirements
Constrai Health & Safety at Work Act 1974.
onstraints
Fireworks Act 2003.

Constraints

OME themed element.
Explosive Regulations 2014.
Dangerous Substances in Harbour

Areas Regulations 1987.

Fireworks are timed to
explode to the beat of a
song.

Constraints

Non-Functional System Requirements:
The display i to be fired from the quayside near the IQ building.
Spectators are to be located in and around the IQ campus.

The display lasts between 30 seconds and 2 minutes.

The display costs £2000 per minute to a maximum of £10000.





image17.png
Trial Consideration

yo

Risks People Range Equipment
Insufficient protection to Trials conducting officer Safe place Inspected prior to use
DEISCDRE COmPETEnCY Access barriers Respected firing system
Noise Diagnostic staff

Environmental fires
[Third party aircraft damage
Misfires/duds

competency

Components
manufactured by
competent engineers

Suitable pads

Shelter from firework
effects

Maintained mechanical
equipment

PAT label on electrical
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Types of Trials

e Lance burn time

e Calibration testing

e Distance between lances

« Height of fountains/candles

¢ Angle of ascent

* Height of explosion

¢ Delay and burn times
* Projected debris

e Colours

¢ Decibel testing for low noise
fireworks
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1. Response to Questi

2. Presentation of Design

4. Presentation Style

5. Presentation Qu:
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22/08/2023 at14:30
Participants

Jesamy Kellow
Thomas Caswell

Minutes
Discussed previous actions. Closed two.
TC - Showed new requirements model.

© TCdisclosed the information on initial requirements was found using the assessment specification.
o JKand TClooked through what TC had done and added some new information.
© Action added for ALL to have input in the model.

JK- showed new slide template.

JK- showed current situation of slides as well as information gathered on them pulled from RED and BLUE guides
and firework training manual.

o TCsaid it was good information and would be useful for the requirements model.
o Action added for JK, CM, AP to share information with group to help with systems models.

All- Discussed EPA briefly.

Key decision:

 Discussed due dates (roughly 30" October to give presentations) to help with timing planning.

+ JKoffered to meet more frequently for accelerated meetings to ensure enough systems models can be.
completed before the deadlines.

+ Al pre-workisto be completed before “design week” (w/c 25" September) due towork commitmentsin US.

Holder ‘Action COMPLETED
Al Relookat stakeholder influence map model to check the 19 determined stakeholders | Completed
are in the correct quadrants.
M| To write COSHH and Risk assessment for next meeting. COMPLETED
AP Lok into types of fireworks
Al Input data into the requirements model and check over what is written. Use info | COMPLETED
gathered in personal investigation areas.
JK, CM, AP | Share information with group to help with new models. COMPLETED

Key: Red - Carried over from previous meetings.
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24/08/2023 at14:30

Participants
Jesamy Kellow
Ashley Pidgeon
Christopher Morris
Minutes

AP - discussed what he had researched so far.

o Storage legislations
© Movement legislations

AP - shared paper on “what goes wrong” during transport and storage of fireworks.
© Onashipand in an iso container on fire.
M - discussed he had been working on the risk assessment.

o found there is no need to carry out COSHH assessment as this comes with the firework manufacturing
instructions.

€M - shared research document containing general information and list of local companies which would need to be.
informed.

Key decisions

+ Agreed to remain at AWE for the upcoming university week to use time most wisely.

+ Agreed allwork will be completed ready for “design week” during w/c 25" September.

+ Decidedto invite Steve Millar to next group meetingand to Thursday of the uni week to check our progress.
+ Nonew actions found.

Holder Action COMPLETED
Al Relookat stakeholder influence map model to check the 19 determined stakeholders | CLOSED
are in the correct quadrants.
| To write COSHH and Risk assessment for next meeting. CLOSED
AP Look into types of fireworks
Al Input data into the requirements model and check over what is written. Use info | COMPLETED
gathered in personal investigation areas.
JK, CM, AP | share information with group to help with new models. CLOSED

Key: Red - Carried over from previous meetings.
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Anyone to be deemed drunk o under the
influence of drugs will be denied access to
the event.

o Injuries:

Minimurm of two trained first aiders to be
present at the event

Local emergency services notified of the
event previously

«  Environment

A sweep of the area to re-cover all used,
partly used and unused fireworks to take

place directy after the event and the next
morning in adequate day light.

Adverse Weather

Spectators
Event Organisers

Local
Environment

Damage to surrounding
buildingsfenvironment

Bums
Impact wounds

Cuts and other injuries

Wind direction and strengih to be monftored
before display is fired

Contingency plans in place to change fallout
and safety zones.

ings a suitable distance in all

Potential for a smalltest rocket to be fired to
dauge weather effects.

If danger to public is deemed too great, then
display will be delayed or cancelled.

YES

Fire

Spectators
Event Organisers

Local
Environment

Wildife

Damage to surrounding
buildingsfenvironment

Display is suitable distance from any local
buildingscar parks/roads.

Waterisand buckets to be placed to be used
by display organisers.

Local muster point located in car park
displayed.

Local emergency services informed of event
previously.

All event organisers informed of safety
protocols

YES
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Crowd control

Spectators

Event Organisers

Crush injuries
ip trips and falls

Fire routes blocked

Safety, firework. fallout, and spectator
zones all clearly marked and adequate
barriers in place

All event staff to informed of safety
protocols.

Clear exit and entrance routes with clearly
displayed fire exits.

Only guests with tickets wil be allowed
access to the event to stop overcrowding

Emergency services informed previously

Whole event team communication via
radios.

YES

Residents

Local
Environment

Tnjuries

Delayed emergency service
response

‘Al residents, businesses (o be informed of
event at least 1 months before event to
enable them to voice any concerns.

Event signs to be placed around local area
to remind residents.

Signage detaiing road and footpath
closures to be erected at least 1 month prior
to event

Local councilinformed of event.

Emergency services informed of the event
previously

All road and footpath closures to be

manned in case emergency service access
if required.

Whole event team communication via
radios

YES

Security

Spectators

Event Organisers

Tnjuries

Barriers around fallout, firework, and safety
zones.

Fireworks locked away until needed.
Areas clearly defined and sign posted.

Event team to man event entrance to
ensure only invited guests enter

Event team to ensure no quests enter vith

YES
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own fireworks or are drunkihigh
Member of event team to supervise each
road and footpath closure

Whole event team communication via
radios

Vehicle access/local fransport

Spectators

« Bums

« Impact wounds

Vehicle access to be restricted to otherised
people

Bent Organisers | (" other injris Clear route for emergency service access. YES
Local Local air traffic control, harbour master to
Environment be informed of event beforehand.
Sips trips and falls + Cuts and ofher injuries Area made clear of any possible hazards
Spectators before display is setup
Event Organisers Minimum of two first aiders on site.
Local External lighting made available (Torches,
Environment floodights etc.) ves
Wildife A sweep of the area to re-cover all used,
partly used and unused fireworks to take
place directly after the event and the next
morning in adequate day light
Tocal pollution - + Pollution to local wi A sweep of the area 1o re-cover all used,
Wildife partly used and unused fireworks to take
place directly after the event and the next YES

morning in adequate day light.

Wind direction monitored before firing to
minimise pollution to harbour

harbour master to be informed of event
beforehand.

1 confirm that the controls identified will reduce the risk to as low as reasonably practicable (ALARP) when applied

Completed by C.Morris

Signature:

Date:

Approved by

Signatures:

Date:
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Companies that work along Roberts Road in the
harbour to be informed of event timings etc.

AND SONSE
PREMIER
CEMENT

) DENHOLM

HST

A PURUS WIND COMPANY

Red lines = Path closures. (> cyngor Aber

sea Counci
Roberts Road closed while fireworks display is active —
(approx. 3 mins)

* Full safety case submitted to Swansea council to acquire event permit.
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Stakeholder Influence Map

Project name:
UWTSD Fireworks Display

Stakeholder Influence Map

stakeholder Name Impact of Change [Level of Influence
1 UWTSD 10 75
2 Local Authority: Swansea Council 2 535
3 10 Campus Health & Safety. 2 | 65
4 Spectators 025 15
5 Keep 24 25
[ Display Operator (DO) 9 9
7 DO Support staff 8 8
g Fireworks Manufacturer. 2 21
9 Fireworks Supplier 52 52
10 Swansea Police 3 55
1] Swansea Fire Service 4 5
1 Neighbouring Land Owners/Users 5 2
13| Local Institutions: Hospitals, Care Homes 5 1
14 Coastguard 5 4
15| Local Aerodrome/Civil Aviation Authority (CAA) 7 4
14 Harbour Authority (ABP) 5 3
17| Civilty: Electrical, Agriculture, Water Companies 8 15
Chart Axis, 5 5
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Site A — Optimal for spectators

SPECTATORS AREA

Located outside UWTSD restaurant

SAFETY AREA

Distance to spectators - 18;

DISPLAY AREA

1 safe zone located around its

500m square space with
perimeter

FALL OUT AREA





