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[bookmark: _Toc153546048]Introduction
The group project for the HNC Level 4 OME course involved working as a team to create a centrepiece fireworks display for the graduation of the first OME level 4 apprentices. The team was set a number of requirements from the customer, the university, and was tasked to design and plan the event, considering all aspects from legislation and licencing, to firework type and firing method.
[bookmark: _Toc153546049]The Teams Roles
Luke’s role in the team was to carry out the systems thinking approach, with the primary purpose of this being to establish a final requirements set which enables our planning and collaboration across the team.
Liam’s role in the team was to carry out research into which fireworks were suitable for our application, including the choice of firework, quantity, the arrangement/choreography, and ensuring the costs remained within budget.
Hayden’s role in the team was to set, and assess, the location of the display, and consider any weather related mitigations, environmental impact, and safety area planning.
Chris’ role in the team was to produce risk assessments for both a test trial and the display itself, to produce trial plans for both the trial and display, and to collate the various streams of information from other team members into a coherent display.
Finally, Tom’s role in the team was to consider the legislation, licencing, storage and transport arrangements for the show.
[bookmark: _Toc153546050]What Software Tools did the team use?
A range of software solutions were used for the fireworks show planning, including:
· Microsoft OneNote: Collaborative Working Environment.
· Microsoft Teams: Virtual Conferencing Tool.
· Microsoft PowerPoint: To build our final presentation.
· Microsoft Excel: To carry out requirements analysis.
· Microsoft Word: A text editor used for Risk Assessment writing.
· FW Sim: A 3d Fireworks show simulator, to create a prototype simulation of the display.
· ShellCalc: A mathematical modelling software, used to calculate predicted trajectory, ground track, and other physical aspects of the fireworks themselves.
· Google Maps: Used in location planning and in combination with weather data to ascertain safe locations, and contingencies for those locations.
· BBC Weather/Met Office: To retrieve accurate weather reporting for the planned date.
[bookmark: _Toc153546051]How did the team collaborate across our areas of work?
The team used various methods to collaborate on the project, including arranging multiple face to face meetings, virtual Microsoft Teams calls to collaborate online, and the creation of a OneNote document as a collaborative working environment.
[bookmark: _Toc153546052]The Systems Thinking Approach
As mentioned, the primary goal of taking a systems thinking approach early into the project was to establish a concrete and complete set of requirements for the rest of the team to work towards, to help ensure the team is working with a holistic assessment of the various systems we need to implement in order to achieve the requirements. Additionally, requirements capture can help us ‘discover’ elements of the project we might have ignored otherwise.
The first step to do this was to carry out a requirements analysis of the initial requirements set, to expand any non-‘SMART’ requirements into specific and measurable requirements.
The customer provided nine initial requirements, as seen in Annex A.
Analysis of this requirement set required first establishing the various stakeholders involved:
Firstly, the university.
· They are our customer, and have defined the initial set of requirements that will inform our plan.
· They are also a stakeholder, with a view to both the safety of the event (as any unsafe events will reflect upon their reputation), and the enjoyment of the event for the audience.
· The team will use the stated requirements from this customer as a launching point.
Secondly, the government.
· This stakeholder enforces a slew of restrictions upon us relating to local law, safety, good practice and more. The team must ensure they are meeting the requirements set out by legislation, and ensure the local government is involved at all necessary steps.
Thirdly, the employees carrying out the event.
· This stakeholder is essential for the proper and safe execution of the event, and any requirements associated with the needs for employees, of the needs of employees, should be highly considered. There are also legislative requirements that will apply specifically to our employees.
Fourth, the audience.
· This stakeholder has an interest in the safety and enjoyment of the event. Requirements relating to safety and event planning will need to be heavily considered with this stakeholder.
And finally, the public.
· Whilst the government officially represents the needs of the people, and enforces these through law, appropriate considerations should be made towards the impact of the event on local non-attending members of the public. Will roads need to be closed? Will people be passing nearby? What sort of disruption will be caused by the event that might impact members of the public?
With the stakeholders now in mind, the systems thinker can move on to breaking down the initial requirements set and assigning the relevant stakeholders to each requirement. This will require a deeper dive into each individual requirement, and will involve asking questions about each requirement:
“The display theme represents OME, the University, and education:” [1]
· This requirement from the customer is loosely defined, and therefore can be loosely fulfilled. A re-written requirement could be: “The display contains symbolism representing OME, the university, or education. This informs the content and style of fireworks choreography, as well as informing our colour choices, which therefore informs our fireworks choice.”
“The second requirement is: Fired from the Quayside near the IQ Building:” [1]
· This requirement from the customer is mostly specific, defining a general area of operation, and therefore determines the teams logistics, safety, fall-out assessment, and audience control measures – as a result, specific locations for gear and equipment, PPE, and safety assessments in regards to distances and fall-out should be considered.
“Audience located in and around the IQ campus:” [1]
· This requirement from the customer is specific, but does not set the team’s boundaries between the fireworks display area, and the audience area – the team must formally define this in their planning. In addition, this requirement aligns with the previous requirement to fire from the IQ building area – it is implicit, but will be expressed formally nonetheless in the final requirements list.
“Duration of at least 30 seconds, though up to two minutes is desirable:” [1]
· This customer requirement describes a 30 second minimum time as a limit, but is higher ‘performance’ achieved by extending the display up to 2 minutes? With the music synchronisation aspect in play, the specific timings will likely be defined by the section of music/song the team chooses to use.
“Materials budget is £2000 per minute of display, or £10,000:” [1]
· This customer requirement provides us with a specific limit to the budget: The team must not exceed £10,000 in expenditure. After a duration is agreed upon, the budget can be better informed alongside the legal, transport and logistics costs that may come into play.
“The display shall not break any legal limits/regulations:” [1]
· Another requirement from the customer, but in reality from the government: The team must not break the law. This general requirement implies many other considerations that should be broken down into separate requirements. A legal assessment needs to be made to allow for this.
“Fall-out shall be assessed and any associated safety issues addressed:” [1]
· Legally, the team could be liable for injury, contamination, improper disposal, and more. As a result, there is a requirement from the customer, the government, and for the audience and employee stakeholders to ensure debris fall-out and contamination is kept to a minimum. To further break down this requirement to a more detailed list:
· Have a good understanding of the weather forecast for the time/day.
· Have prepared, a range of circumstances in which the decision to call off the show due to weather could be executed.
· Have maps of the display and audience area, showing shelter and hazardous areas.
· Have a plan for post-display clean-up.
· Hayden has provided environmental clean-up information which can further help the requirements capture here:
· Ensure spectators are cleared from site.
· Ensure spent firework cases are gathered.
· Ensure proper PPE to do this is provided.
· Prevent members of the public accessing the fall-out zone.
· Have a plan for dealing with unspent fireworks.
“Logistics and safety plans will be required:” [1]
· This requirement from the customer informs the team that they must have specific and detailed plans for the transport, storage, associated risks and safety assessments, as well as safety plans for the display and post-display sections. This will come into play when fulfilling the requirements from the government stakeholder.
· Have a plan for transporting the fireworks.
· Have a plan and set location for storage of fireworks and equipment.
· Carry out an employee risk assessment for the set-up, display, and post-display.
· Carry out an audience risk assessment for the display.
“Environmental effects are to be considered and documented (disposal, site contamination, air pollution, etc.):” [1]
· This environmental requirement potentially falls under previously stated requirements, but to draw the specific point out, this requirement is better re-written as: “Ensure the team has complete documentation containing environmental considerations, with respect to the chemicals and materials in use.”
· Environmental effects will be different in their type and severity, depending on the choices of fireworks used, the amounts, and weather conditions during and after the show. These will all need to be assessed to ensure the team understand all the environmental affects at play.
· All of the stakeholders will have a specific interest in this requirement.
So, before the team has begun the proper planning and execution of the fireworks show, the team has now assessed a set of requirements that they can critique, interpret further, and evolve as they discover new aspects, or reconsider old aspects, of the plan.
Doing this enables the team to add together the requirements from the various topic areas that they need to consider to execute a safe and entertaining show. Particularly, it also informs the legislative and financial bottlenecks that will then inform the choice of firework and method of firing.
Fundamentally, it provides a template for moving forward, and when trying to execute a plan as part of a team, having requirements set out like they are here ensures we have a good understanding of each other’s topic areas.
[bookmark: _Toc153546053]Planning the Display
[bookmark: _Toc153546054]Research
In the first stages of planning, research was carried out in multiple areas, including contacting external companies for advice on how a show of this scale is executed, researching the types of fireworks available to us, considering how different fireworks are initiated, and what their makeup is. The team considered a large number of fireworks (See Annex A: Potential Fireworks), whilst considering our budget and any environmental considerations.
[bookmark: _Toc153546055]Display Variables
The team then needed to establish the display variables – this included selecting the music that the show would be choreographed with, which in turn sets our length. Secondly, the team needed to establish what colour fireworks they were looking for using the mentioned list. Using the list of requirements, we can see that we need colours that fit the UWTSD theme – Blue, Gold and Yellow.
[bookmark: _Toc153546056]Effects Study
The team then carried out an effects study into ways of achieving the colour blue in a firework. Environmental considerations have resulted in older style blue fireworks phasing out, due to the presence of Arsenic, and instead modern blue fireworks are achieved through other means, though the blue colour is less intense. [2]
[bookmark: _Toc153546057]Risks
In assessing the basic risks for the use of fireworks, we must consider noise risk, and optical risk. Heat risk will be treated as a separate issue and considered in the wider risk assessment.
Noise risks can be major with fireworks. There is a maximum legal limit for the noise of a public fireworks event, which is “120 (AI Max dB) at the prescribed distance from where the firework is fired from.” [3] Secondly, anything above 85 dB can be harmful to nearby dogs and other animals. So, to ensure the team is taking due care of the public stakeholders, local wildlife and pets, as well as keeping in line with legislation, noise meters will be positioned near where the operators are standing, and near where the spectators are located. Noise will also be tested during the trial, to establish the dB level of the loudest firework.
There is also the optical risk to consider, as an ‘Artificial Optical Radiation’ hazard will be created by the fireworks. According to the legislation, “the employer must make a suitable and sufficient assessment of that risk for the purpose of identifying measures” [4], with the risk in this case being potential repeated exposure to AOR. Mitigations for this involve limiting the time of exposure, and increasing the distance between the fireworks and the crowd accordingly.
[bookmark: _Toc153546058]Simulation
(See Annex A for images)
As part of the planning process, a simulation was created of the fireworks display in order to demonstrate the choreography, timing, spacing, and target trajectories of the fireworks to the stakeholders, as well as to provide a prototype with which the team can better explain and critique their plans for the aspects mentioned above.
[bookmark: _Toc153546059]Display Piece
A Challenger 2 Tank outline will be used as an artistic centrepiece for the display. It will be made from a non-hazardous, non-combustible material.
[bookmark: _Toc153546060]Labelling System
A labelling system will be used to aid operators to set up the fireworks ahead of the event. The labelling system also provides mitigations against operator error, informs the operator of the order of operation, and allows us to remain accountable to stock levels when carrying out stock audits before and after the show.
[bookmark: _Toc153546061]ShellCalc
“ShellCalc© is an Excel spreadsheet designed to input and plot the trajectories of a variety of professional firework types (Shells, Comets, Bombettes, Mines and Fountains) under user-inputted wind conditions and model where the debris and “blinds” may fall.” [5]
This tool enabled the team to predict the trajectory and ground track of our largest and fastest fireworks, which was essential to be able to set accurately the safety distances for the show, as well as to inform our environmental considerations.
[bookmark: _Toc153546062]Location and Weather
[bookmark: _Toc153546063]Weather Considerations and Contingencies
There were multiple weather considerations to be carried out, including:
· Presence of rain
· How much cloud cover, and how low
· Time of sunset
· Wind Direction
· Wind Speed
· Short Term Weather Changes
Due to the nature of weather forecasts, the team must frequently re-check and re-adjust their planning to suit the predicted weather conditions of the day. The team must also have in place weather monitoring on the day of the show, to establish boundaries of severity, after which the show may be cancelled. The team should also prepare contingency plans, to change locations in the event of a wind direction change.
[bookmark: _Toc153546064]Location Considerations and Contingencies
When considering the location, the team needed to ensure that appropriate safety distances were being adhered to. The guidance for this is “One Metre of Safety Distance per Millimetre of [largest] Shell Calibre.”
As the largest shell used is 8”, or 200mm, the minimum safety distance to set off fireworks is set at 200 metres from the audience.
As mentioned, the team will need to be prepared for a change in wind direction, which necessitates a change in location, so that firework trajectories don’t create hazards for the audience.
See Annex A: Locations for more information.
[bookmark: _Toc153546065]Windspeed and Conditions
The results from the team’s investigation into the forecast are as follows:
· If wind speed exceeds 20mph, recommended to not proceed with show.
· Potential for incoming thunderstorms. If a warning is issued, do not proceed with show.
· Cloud cover – Forecast suggests that there will be too much cloud cover than the ideal 300ft.
· Sunset – Is timed at 20:58. The display will start at 21:57.
[bookmark: _Toc153546066]Environmental Clean-up
As already mentioned, Arsenic will not be used in the blue fireworks due to the toxic nature of the compound. The wind should blow any harmful fumes away from the direction of the audience. The day after, a ‘FOD Plod’ will be carried out, which involves combing across the firing area in a group and locating debris. Finally, a net could be placed to capture debris that is falling into the water area.
[bookmark: _Toc153546067]Advertising
The audience for the show will involve the typical graduation attendants: the customer and the fireworks team, the students, the student’s family, faculty and alumni. Outside of this, advertising will be carried out via the UWTSD Student Union using mass email, as well as advertising on the various digital displays and TV’s around the campus. Tickets will be needed as there is a limitation on the attendance numbers.
[bookmark: _Toc153546068]Logistics and Legislation
[bookmark: _Toc153546069]Licencing
Swansea council require a temporary event notice for displays, which limits attendance to 499 people, and dictates an 11pm end to the event.
A music licence will be required to play copyrighted music. The team can attain ‘TheMusicLicence’ from PPL PRS Ltd, which enables us to play the song at public events.
An explosive storage licence may be needed from Swansea council to store fireworks in their county, if the team cannot meet the exemption criteria, which include:
· “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.” [6]
[bookmark: _Toc153546070]Storage
An explosives storage licence from the council will be required, and allows the team to store up to 2000kg of explosives. The team will store their fireworks in a shipping container located on the docks near to the firing location. Minimum separation distance is a factor, and so the 150kg of fireworks that will be stored there needs to be a minimum of 34 metres from the IQ and Library buildings.
[bookmark: _Toc153546071]Insurance
As employers, the team will require insurance against liability for injury to their employees, as per “The Employers Liability Act 1969”. The team may also require public liability insurance if using F4 fireworks.
[bookmark: _Toc153546072]Transport
Private individuals can carry up to 50kg of fireworks without licence – anything over is no longer considered personal use. Regular rules & practices under ADR do not apply 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 transported under as fully complying with ADR and regulated as such, or transported under the small load exemption. See Annex A: Load Limits.
In the case of this event, the fireworks will be delivered directly to the explosives store area, from the supplier. This enables the team to work under the temporary explosive licence, as the explosives are not stored for a long period of time.
[bookmark: _Toc153546073]Hazard and Risk Identification
[bookmark: _Toc153546074]Research and Statistics
As part of the investigation into risk, the team carried out research into historical incidents involving fireworks, as well as statistics. See Annex A: Research and Statistics.
[bookmark: _Toc153546075]Trial
[bookmark: _Toc153546076]Summary
A trial was carried out, in which our largest and loudest shells would be tested, for the purpose of establishing a baseline for risk, and to confirm the physical properties that were predicted by ShellCalc.
[bookmark: _Toc153546077]Risk Assessment
See Annex A: Trial Risk Assessment.
[bookmark: _Toc153546078]The Display
[bookmark: _Toc153546079]Risk Assessments
The below elements are additional risks that were not present during the trial. The team considered the following hazards:
· Explosives 
· Electricity 
· Fire 
· Manual handling 
· Poor Housekeeping leading to a Slip, Trip and Fall
· Hazards leading to crushing and pinching
· Weather 
· Vehicle movements
· Crowd 
· Water
[image: ]
[bookmark: _Toc153546080]Roles
During the event, employees will have assigned roles as follows:
· Display Operator
· Marshall
· First Aid Trained
· Transport and Storage Manager
· Safety Operator
· TFC Team Leader
[bookmark: _Toc153546081]Equipment
· 144.07kg NEQ fireworks 
· Firing module (FireOne XL4)
· Firing Rack
· Camera for Still photos
· Camera for videography
· Diesel generator
· XL2 sound meter
· MET Station
[bookmark: _Toc153546082]PPE
[image: ]
[bookmark: _Toc153546083]Emergency Plan
First aid will be provided by TFC team members alongside UWTSD staff. The major trauma kit will be held in the TFC trials manager vehicle. Emergency exit from area will be clear at all times. Policed by TFC and stewarding staff.
[image: ]
[bookmark: _Toc153546084]Reflection (Planning, Deadlines, Teamwork and Behaviour, Fireworks show)
Throughout this process, it was observed that the systems thinking portion was essential to ensure each team member was aligned in their goals and understood the holistic requirements view. It was essential to combine the requirements anaylsis with a deep understanding of relevant legislation, in terms of health and safety, storage and transport, and licencing and insurance. In combininig the legislative and customer requirements, we established a full plan that considered all potential angles.
In addition, the simulation and mathematical work was essential in turning the plan into a reality. Providing the team with a visualisation of our plan, and providing distance and trajectory figures, enabled us to set the location and safety parameters, as well as the creative choices, early on.
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[bookmark: _Toc153546087]Initial Requirements Set:
· “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: _Toc153546088]Final Requirements Set:

	Level 1
	Originator
	Level 2

	Environmental
	The University
	The customer requires that the display shall contain symbolism representing OME, the university, or education.

	Location
	The University
	The customer requires that the display shall be fired from the Quayside near the IQ building.

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

	Safety
	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.

	Legislative
	Government
	Legislation requires that the company must not exceed 21 days of storage for no more than 50kg of Hazard Type 4 fireworks.

	Legislative
	Government
	Legislation requires that the company must not exceed 5 days of storage for no more than 100kg of Hazard Type 3 fireworks.

	Legislative
	Government
	Legislation requires that employers liability insurance must be organised.

	Legislative
	Government
	Legislation requires that professional display operators using category 4 fireworks are required by product safety law to have public liability insurance in place covering their use.

	Legislative
	Government
	Legislation requires that private individuals transporting fireworks must not must not exceed 50kg of fireworks (ADR will cover greater amounts.)

	Legislative
	Government
	Legislation requires that the display must take place between 7am and 11pm.

	Storage
	The Employees + Government
	The employees shall have a good understanding of the weather forecast for the time/day.

	Transport
	The Employees + Government
	The employees will have prepared a range of circumstances in which the decision to call off the show due to weather could be executed.

	Storage
	The Employees + Government
	The employees will have maps of the display and audience area, showing shelter and hazardous areas.

	Environmental
	The Employees + Government
	The employees will have a plan for post display clean-up.

	Transport
	The Employees + Government
	The employees will have a plan for transporting the fireworks.

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

	Safety
	The Employees
	The company will carry out an employee risk assessment for the setup, display, and post-display.

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

	Environmental
	The Public + Government
	The government requires that we have complete documentation containing environmental considerations, with respect to the chemicals and materials in use.

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

	Environmental
	The Public + Government
	The company shall ensure spent firework cases are gathered once the show has finished.

	Safety
	The Employees
	The company will provide proper PPE.

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

	Safety
	The Public + The Employees + Government
	The employees will have a plan for dealing with unspent fireworks.



[bookmark: _Toc153546089]Initial Potential Fireworks
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[bookmark: _Toc153546090]Selected Fireworks List
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· Largest shell is the 8” weco reds. Changed to a larger shell size give a larger effect as initial designs didn’t give enough of a finishing effect. 
· All fireworks are 1.3G and UN class 0335
· Total is excluding tax due to being a vat registered company.
[bookmark: _Toc153546091]Fireworks Simulation
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[bookmark: _Toc153546092]Challenger 2 Model Outline
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[bookmark: _Toc153546093]Locations
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[bookmark: _Toc153546094]Load Limits
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[bookmark: _Toc153546095]Research and Statistics
“26/10/2023- Road traffic related incident involving large articulated lorry. Fireworks continued to ignite for approx. 60 minutes post-crash. No injuries/ deaths 
26/09/2023- Qaraqosh wedding accident- Accident involving pyrotechnic flare igniting decorations. 140 deaths and approx. 250 injuries. 
30/10/2015- Colectiv nightclub accident- Accident involving sparkler firework candle igniting the flammable polyurethane acoustic foam. 64 deaths and injured 146.”

“2020/21, there were more than 100 hospital admission in the UK caused by fireworks. 
21 of the 116 admission involved children aged 14 or under, with nine aged between one and four. 
10 people both employees, customers and emergency service personnel have died in the UK since 2000.”

[bookmark: _Toc153546096]Trial Risk Assessment
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image5.png
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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UN Number Proper Shipping Name | ADR Dangerous Goods Class (Classification Transport Category Small Load
Code) Limit

0333 Fireworks 116 1 20

0334 Fireworks 1.2G6 1 20

0335 Fireworks 1.3G 1 20

0336 Fireworks 1.4G 2 333

0337 Fireworks 1.4s 4 Unlimited
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No | Hazard How could harm Wholwhat 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
Intended) arising
during use,
transport,
storage or as a
result of a misfire

fragmentation,
ground and air
shock, debris, noise,
heat and fire

rules and explosive storage locations.

« TCO will ensure the firing pack is always under his
control and that final connections are not made
until all staff, visitors and observers are away from
danger area.

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

« If amisfire 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.

LMH
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