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[bookmark: _Toc153188975]Introduction
This report is the final written portfolio describing this student’s role, input and learning points for the fireworks display group project module ACDA5022 as part of the level 4 Ordnance Munitions and Explosives HNC at UWTSD.

[bookmark: _Toc153188976]Roles & Responsibilities
[bookmark: _Toc153188977]Researcher/Systems Engineer
At the beginning of the project this student was assigned the role of researcher and systems engineer. The reason for this was because of completing the “introduction to systems engineering” module earlier in the course, the group had concluded that utilising the systems engineering approach may help give the team some direction with the project. It had been realised that the cost or time to correct the fireworks display project could be reduced if more systems engineering tools are used to plan and organise it. This is also known as “left shifting” as illustrated in Figure 1:
[image: A diagram of a curve

Description automatically generated]
[bookmark: _Ref152308983]Figure 1: The concept of “left shifting” reducing the cost to correct.
Two systems engineering tools were used: Stakeholder’s Influence Map (SIM) and the Holistic Requirements Model (HRM). Both of these tools were adapted from versions created by Burge Hughes Walsh [1] [2] and Jan Bask [3].
[bookmark: _Toc153188978]Stakeholder’s Influence Map (SIM)
What does this tool do? This tool identifies any groups who are influential on the fireworks display. They are then scored on a score out of ten for their level of influence or the extent to which they can persuade others in decision making. They are also scored based on the impact of change or the ability to bring a change or result to the event. This student created an excel spreadsheet to enter the scores for each identified stakeholder with a visual aid to see where they were positioned on a plot of level of influence vs. impact of change. The position of the stakeholder within the plot decided whether they fell under one of five categories of interaction:
1. Manage closely – Stakeholders with the highest degree of interest and influence over the project. The group should check in with regularly, seek their input, advice, and questions throughout the entire duration of the project.
2. Keep informed – Stakeholders that have less interest than the previous group – perhaps because they’re a smaller organisation and not impacted as much or directly. Nevertheless, they are critical as they still have a high degree of influence on the project. They can make changes that derail the project. The group should seek regular updates and feedback at decision points.
3. Keep satisfied – Stakeholders here have less influence over change but are highly interested in the project. The group should announce and explain the change at the right time with these stakeholders.
4. Monitor – Stakeholders who are on the group’s radar do not have much influence in the project. They should be monitored to avoid missing how they may be impacted by and changes.
5. Ignore – These stakeholders can safely be ignored as their level of influence or impact of change will have no bearing on the performance or outcome of the project’s conclusion. The stakeholder must score very low for both criteria and be actively moved into this category by the group.
The scores were decided on as a group during a meeting. A screenshot of the final excel spreadsheet and plot is given in annex A.
Why should this be done? This tool identifies where requirements come from and in what way each stakeholder needs to be engaged with. This also indicates who can be mostly ignored and who can be focussed on. By focussing on the correct stakeholders and spending the most resources on them it could be argued that this would increase the chances of success for the project.
This tool is also a group interactive exercise that could be argued is fun to do. Each member of the team is invited to give their input and the team get together see with the use of the plot where each stakeholder falls into each quadrant. This encourages further discussion and with more input from other people the correct assignment is arguably more likely to be made.
What changed in the design as a result? The tool enabled the team to decide which of the identified stakeholders fell into each of the five categories and therefore how, and which stakeholders were necessary to interact with the most to help ensure the project’s successful outcome. The following figure from the group’s slides indicate which group each stakeholder was put into.

Figure 2: Results using the SIMs systems engineering tool.
Presentation Feedback At the end of the group presentation, a question was asked regarding the severity of “ignoring” one of the stakeholders. This student argued that perhaps it was not severe to ignore the opinion of certain groups with the lowest level of influence and impact of change scores. That perhaps the display would have a higher chance of success if resources were focused on stakeholders with highest level of influence and impact of change scores. For example, ignoring the spectators: if they are safe and secure their level of influence and change is arguably minimal. Beyond that it is solely their aesthetic opinion of the fireworks display and aesthetics ranks below safety and security in fireworks display. It was also suggested that this system engineering tool is just a guide and not a strict do or do not do indicative process.
What was learned? That the language that one uses, for example the word “ignores” can have unforeseen effects in another person’s mind that may have an undesirable impact on what is communicated. Therefore, a second look or review at language used to consider these effects may be worthwhile. For example, “deprioritised” over the word ignores.
That performing group exercises such as this help stimulate and motivate people to work. This paperwork exercise of a fireworks display was considered rather dry compared to our actual explosive day jobs and being able to construct a excel spreadsheet that led to a group input exercise that resulted in valuable conclusions was found valuable by this student. This would be a lesson learned to take forward into their career where “dry” paperwork tasks are often found working at AWE.
[bookmark: _Toc153188979]Holistic Requirements Model (HRM)
What does this tool do? The second system engineering tool identifies what each main stakeholder requires. Each type of requirement is determined and how they feed in to achieve the overall operational goal. It also determines the demands and constraints that are set upon each requirement, identifies specific numeric, unit and legal requirements.
Th steps to perform a HRM can be summed up as such [1] [4]:
1. List all requirements from each stakeholder.
2. Identify each type of requirement.
3. Define the major stakeholder for each requirement.
4. Assign a MoSCoW analysis. 
5. Define the acceptance criteria.
6. Construct the HRM schematic.
There are several types of requirements to be understood. The three first are summed up in Table 1:
	Operational Requirements (OR)
	Functional Requirements
(FR)
	Non-Functional Requirements (NFR)

	· Define the major purpose of a system.

	· Specify the function of the system to achieve the OR in a verb-noun phrase construct.
· Select competent display operator.
	· Restrictions or constraints that define how the system does the task required of it. 
· These are more specific to what the system must do and provide more detail, including numbers and units.


[bookmark: _Ref153180598]Table 1: Definitions of OR, FR, and NFR.
NFRs can be further divided in to three as shown in Table 2:
	Non-Functional Performance Requirements
(NFPR)
	Non-Functional System Requirements
(NSFR)
	Non-Functional Implementation Requirements (NFIR)

	· Define how well a particular function must perform.

	· Constraints that apply to the entire system or a large part of it.
	· Apply specific technological or legal constraints that must be adhered to.


[bookmark: _Ref153180836]Table 2: Definitions of NFPR, NFSR & NFIR.
The complete requirements list with was compiled together during a group during a meeting. A screenshot of the final excel spreadsheet list is given in annex B.
The final constructed HRM was compiled and is illustrated in Figure 3:
[image: ]
[bookmark: _Ref153181309]Figure 3: The final HRM construction.
Why should this be done? This tool identifies what should be done for who. This enables the team to focus on the correct stakeholders and the correct task so that resources (time and effort) are spent correctly to increase the chances of success for the project. The final output from the HRM can be simply taken from the centre bubble in Figure 3. The team now understood that the following tasks must be undertaken. Table 3 shows a list of the tasks that were undertaken and who undertook them.
	Task
	Team member actioned

	1
	Select a competent display operator.
	JK

	2
	Perform and write a risk assessment.
	CM

	3
	Design a display site.
	CM

	4
	Write emergency plans.
	Whole team

	5
	Write contingency plans.
	Whole team

	6
	Perform and write an environmental impact document.
	TC

	7
	Select fireworks.
	Whole team

	8
	Establish cancellation criteria.
	Whole team

	9
	Inform relevant stakeholders.
	Whole team


[bookmark: _Ref153183764]Table 3: List of tasks derived from the HRM.
What changed in the design as a result? This tool helped clarify what needed to be done and tasking for each team member for each component was then assigned. This tool helped project manage the team and steer the project in the right direction to cover as many of the requirements for performing fireworks display at UWTSD as possible.
What was learned? That this tool is a useful process to do to provide a final to do list that can each team member can take an action from. It clearly defines what is needed to be done and team members can gravitate towards the task that suits them the best in terms of their skillsets and the work they like to do. For example, one team member was strongly pulled to wanting to do the risk assessment and another as a trial coordinating officer (TCO) naturally knew the competences required for a firing officer so naturally took this task.
This student also learned the usefulness of constructing the requirements list electronically was that it can also be worked on online when other team members are in different locations. It was not always possible to work together onsite due to the teams’ day jobs. Therefore, it was valuable in constructing another excel tool that could be the focus of another group discussion on the way forward together as a team online on Microsoft Teams.
It was also learned that this task did not capture all that needed to be done for the project. Through open discussions with the other team members and the risk assessment other tasks were determined. Tasks that were not captured by the HRM but were performed otherwise are in Table 4:
	Task
	Team member actioned

	1
	Transport and storage of fireworks.
	AP

	2
	Costing up of fireworks.
	Whole team

	3
	Testing and evaluation.
	JK

	4
	Finding, installing the firework software.
	TC & CM

	5
	Creating the firework display simulation.
	Whole team


[bookmark: _Ref153183797]Table 4: Tasks not derived from the HRM.
[bookmark: _Toc153188980]Environmental Impact Assessor
As a result of carrying out the HRM, the next task for the student was the environmental impact assessment.  This student has a chemistry degree and was a COSHH assessor at AWE so was a best fit of their skillsets.
What does this assessment do? The aim of this document is to identify and potentially address concerns over the environmental impact of a fireworks display being held in the UWTSD IQ campus. All chemical, fallout and noise concerns are first identified, quantified, and assessed for their short- and long-term impact to the environment. The environment includes human health, animal health and the local ecology. Information from Material Data Safety Sheet information for the chemicals contained within fireworks pre and post detonation form the basis of the document.
Once assessed mitigation methods are in place of can be put in place to eliminate or reduce effects of the concerns.
The full Environmental Impact Assessment document is provided in annex C.
Why should this be done? This is a requirement as laid out in guidance from the Explosives Working Group [5]. Therefore, to build confidence in this process it is wise to seek advice and build confidence from literature released from a respected body for this subject area.
Society has a vested interest in the environment as we all have a vested interest to live as healthily as possible in it. Therefore, it is within the teams and all stakeholder’s interests that this project does not unwittingly release a hazard into the environment that causes unacceptable damage.
What changed in the design as a result? Performing the assessment determined that:
· Hazardous pre detonation firework chemicals are contained within the fireworks.
· Hazardous post detonation products are dispersed over a wide area and not in a concentrated form.
· Detectable levels of perchlorate are not high enough to pose a concern to environmental human health.
· The fireworks display being a one of occurrence means that gradual and sudden accumulation of hazardous post detonation products is not likely.
· The design of the firing display will mitigate effects of fallout on human health and being able to determine appropriate post clean up procedures.
· The composition of not explosive chemicals in the fireworks is important. They should be fully combustible or able to be safely picked up and removed in post clean up.
· Noise levels are mitigated by being performed at the legally allowed time, informing required neighbours and businesses, and making sure that no pig farms are nearby as these animal s are particularly susceptible to the noise levels of a fireworks display.
[bookmark: _Toc153188981]Other roles.
Other roles that were taken by this student were performed to either support other team members or to pick up on tasks that could again be done via a group interactive activity.
[bookmark: _Toc153188982]Contingency and Emergency Planning.
What do these plans do? These plans enable a quick what to do response in the case of an unexpected scenario or emergency. 
From first-hand experience of working on nuclear licensed sites these plans must be simple and straight to the point as in a crisis it has been learnt that reactionary tasks should be clear and to the point for panicking people to comprehend their actions accurately. 
This student saw this task as another opportunity to perform an interactive task with the group where all could discuss and give input. The student identified each of the emergency and contingency scenarios that must have a plan from the Explosives Group and HSE literature [5] [6]. Then they created flow diagrams with SmartArt on Microsoft PowerPoint. Each step of the scenario was run through as a group. 
The contingency and emergency plans are given in annex D.
Why should these plans be created? They increase the chances of success in dealing with an emergency or adverse scenario quickly. They can help minimise the impact of the crisis if they so happen to occur.
What was learned? This student learned that not all tasks should be solely the responsibility of one person. It can be more efficient to create a mechanism framework such as the flow diagrams and then open the task up to be done by group discussion with a clear working visual aid in front of the group. Again, this style of work can be motivating and stimulating for all involved compared to working alone on a risk assessment or environmental impact document.
[bookmark: _Toc153188983]Fireworks Display Simulation
Why was this required? The centrepiece for the final presentation was the firework display simulation. There was considerable group work in preparing this. Each team member was required to give an input to this. This student saw the first hurdle as identifying the correct software and understanding its limitations as there was confusion on the identity of the correct software. This student trial ran several simulation software on their home laptop as to identify the correct one. It was not possible to run the software on work on computers due to administration restrictions on the work network. Therefore, this task was performed on home computers.  It was necessary to identify a team member who had a laptop with sufficient hardware to run the software (CM). 
What was done? This student provided support to CM in creating the simulation by keeping count of the selected fireworks, giving aesthetic input and providing technical support by way of helping create the video and transferring it and uploading it to the teams presentation. This was after failing to transfer the video to YouTube as initially intended.
The simulation software had a working trial period of only three hours in which the team had to create the simulation and make a video of it completely.
What was learned? It was only possible for one person to work on the simulation on one laptop. This student learned how to best communicate and support someone carrying out a detailed simulation task that is frustrating and time limited. This student learned how to interact with the personalities and dynamics that were present within this team of people that they had not worked with before. Patience and useful interjections of real support were only what were required. With a time-limit, interjections of executive design decisions were occasionally needed. 
An example of this is when the firework did not exactly match the beat of the accompanying song, but there was only 20 minutes left to record and upload the video of the entire simulation and it was not known how long this would take. Having given the twenty minutes it was lucky that the team had as the YouTube upload failed, and the team still had sufficient time to use a USB to download and secure the simulation video before the software three hours timed out.
[bookmark: _Toc153188984]Conclusions
This student has learned more techniques in helping to perform and manage group work. These include:
· When to designate a generated task as an individual task or a group task.
· How to use various software programs to create a framework for a team to focus on and to enable each to give the valuable unput to the task.
· How to use the HRM and SIMS systems engineering tools to help generate a direction and workflow for a group project to proceed.
· To realise what another person requires in completing a task and be emphatic and aware enough of resources available to help provide it or not.
· To always be aware of time limits and to step in with helping executive group decisions to make sure the aim of the task is achieved.
· To make sure that a system is in place that break down the overall project goal down into tasks so that the group project appears less formidable and more attractive for the group to sit down and complete together and apart.


· 
Annex A

[bookmark: _Toc153188985]Annexes
[image: ]
Annex A Screenshot of Excel-constructed SIM.
[image: ]
Annex B Screenshot of Excel-constructed Requirements List as part of building an HRM.
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Annex B

Environmental Impact Assessment of Fireworks Display at UWTSD Swansea IQ Campus.
[bookmark: _Toc153187320][bookmark: _Toc153188693][bookmark: _Toc153188986]1. Aim
The aim of this document is to identify and potentially address concerns over the environmental impact of a fireworks display being held in the University of Wales Trinity Saint David (UWTSD) IQ campus.
[bookmark: _Toc153187321][bookmark: _Toc153188694][bookmark: _Toc153188987]2. Concerns
There are several concerns in online articles and the media over whether firework displays are bad for the environment. These concerns arise in three key areas:
1. Chemical. Before detonation fireworks themselves contain a cocktail of chemicals including powdered metals, metallic salts, and perchlorates. With the correct route of transmission these chemicals can have negative impacts on animal and human health. 
After detonation fireworks release gases and chemical particulate matter into the atmosphere influencing local air quality and aggregating in local ecological systems [7].
2. Fallout. Firework debris that contain high amounts of plastic or metal can introduce particulate contamination to the environment altering nutrients in soil and causing surface water to become more acidic and having severe consequences [8].
3. Noise. High intensity noise with peaks at 160 dBA at 2 metres can be produced during a firework explosion [9]. It is possible for high intensity noise to startle, annoy, irritate, stress, disrupt concentration and induce hearing loss in humans and other animals [10]. 
[bookmark: _Toc153187322][bookmark: _Toc153188695][bookmark: _Toc153188988]3. Assessment
This section will address each of these concerns to understand mitigations that are or can be put in place to eliminate or reduce the effects.
[bookmark: _Toc153187323][bookmark: _Toc153188696][bookmark: _Toc153188989]3.1 Chemical 
Various chemical compounds are used in fireworks to produce various effects including coloured light, fuels, oxidisers, and binders (Figure 1). 
[image: Infographic on the chemistry of fireworks. Red fireworks: strontium salts. Orange fireworks: calcium salts. Yellow fireworks: sodium salts. Green fireworks: barium salts. Blue fireworks: copper salts. Purple fireworks: combination of strontium and copper compounds. Silver: white hot magnesium and aluminium. White: burning metal. Fireworks also contain fuel to allow the firework to burn, oxidisers to provide oxygen for combustion, binders to hold the mixture together and chlorine donors to strengthen some colours.]
[bookmark: _Ref146621615]Figure 5: The chemistry of firework colours and the uses of the chemicals contained within them [11].
[bookmark: _Toc153187324][bookmark: _Toc153188697][bookmark: _Toc153188990]3.1.1 Pre-Detonation
Prior to detonation the chemical compounds found held in fireworks have hazards. The hazards from these chemicals can be found online in their material safety data sheets (MSDS). Examples of these chemicals and their individual hazards are presented in Table 1:
	Chemical Compound
	Use in a firework
	Hazard identified in MSDS
	Associated Pictograms

	Barium chloride 
	Produces green light.
	· Harmful if swallowed.
· On contact with eyes causes irritation.
· On contact with skin may cause irritation.
· Mist is toxic to inhale.
· Chronic exposure may result in irritation, dermatitis, conjunctivitis, bronchitis.
	[image: Acute Toxicity - CLP Hazard Pictogram][image: Health hazard - CLP Hazard Pictogram]

	Barium nitrate
	Produces green light.
	· Oxidiser
· Toxic if swallowed.
· Causes serious eye irritation.
· Harmful if inhaled.
	[image: Acute Toxicity - CLP Hazard Pictogram][image: Oxidising - CLP Hazard Pictogram]

	Strontium metal powder
	Produces purple light.
	· Corrosive.
· Causes skin irritation.
· Causes serious eye irritation
	[image: Corrosive - CLP Hazard Pictogram][image: Flammable - CLP Hazard Pictogram]

	Strontium nitrate
	Produces red light.
	· Oxidiser.
· Causes serious eye damage.
· Toxic to terrestrial vertebrates.
	[image: Oxidising - CLP Hazard Pictogram][image: Health hazard - CLP Hazard Pictogram]

	Copper chloride
	Produces blue light.
	· Irritant.
· Corrosive.
· Very toxic to aquatic life with long lasting effects.
· Causes serious eye damage.
	[image: Health hazard - CLP Hazard Pictogram][image: Corrosive - CLP Hazard Pictogram][image: Hazardous to the Environment - CLP Hazard Pictogram]

	Sodium Nitrate
	Produces yellow light.
	· Oxidiser.
· Causes serious eye irritation.
· May cause damage to organs through prolonged or repeated exposure.
	[image: Oxidising - CLP Hazard Pictogram][image: Health hazard - CLP Hazard Pictogram][image: Serious health hazard - CLP Hazard Pictogram]

	Sodium Perchlorate
	Oxidiser in explosive chemical reaction.
	· Strong oxidiser.
· Harmful if swallowed.
· Causes serious eye irritation.
· May cause damage to organs through prolonged or repeated exposure.
	[image: Oxidising - CLP Hazard Pictogram][image: Health hazard - CLP Hazard Pictogram][image: Serious health hazard - CLP Hazard Pictogram]


[bookmark: _Ref146620427]Table 5: Hazardous chemicals found in fireworks [12].
Table 1 shows that only copper chloride has a specific environmental effect. Toxilogical data on all chemical compounds here are tested on animals such as rats and have Lethal Dosage (LD) values that can be interpreted to negatively influence animals in the environment. 
These chemical hazards apply to the firework prior to their use. Each MSDS for this selection of firework states under handling and storage to:
· Wear personal protective equipment and face protection.
· Ensure adequate ventilation.
· Avoid contact with eyes, skin, and clothing.
· Avoid ingestion and inhalation.
· Avoid dust formation.
· Keep away from clothing and other combustible materials.
This is also not regarding the fact that the chemical compounds are contained within the firework product and are unlikely to leach or fallout if handled according to manufacturer’s guidelines. The competence of the display officer in setting up the firing area will minimise the likelihood of this occurring.
The MSDS also provide information in the event of what to do in the accidental release or exposure of the chemicals i.e., the firework is ripped open. This involves:
· Sweeping up and shovel into suitable containers for disposal.
Therefore, unless the integrity of the firework article is compromised through ripping open or other damage when handling by the display officer then the effect to the environment posed by the chemicals prior to detonation is assessed to be minimal and not a sufficient concern to prevent a firework display from proceeding. 
With the successful and complete detonation/deflagration/combustion of a firework the chemical hazards in this section are mitigated as the explosive process converts the chemicals into different chemicals which may pose other issues.
Where a misfire or incomplete explosive conversion of a firework occurs then these chemicals still pose a hazard to the surrounding environment and the people in it. Therefore, this hazard can be mitigated by:
1. having a contingency plan for the safe removal of misfired fireworks.
2. A post display scan of the firing area, fallout zone, safety zone, spectator zone and surrounding area for any incomplete fireworks and a contingency plan for their safe removal.
[bookmark: _Toc153187325][bookmark: _Toc153188698][bookmark: _Toc153188991]3.1.2 Post-Detonation/Deflagration/Combustion
The detonation process of firework involves the complete combustion of the chemicals contained within. The combustion products include:
· Nitrogen oxide gases (NOx)
· Carbon dioxide (CO2)
· Sulphur dioxide (SO2)
· Solid combustion products dependent on the effect or chemical compound used.
The three gases are known to be atmospheric pollutants. A research study in London has shown that the 12 minute long New Year’s Eve celebrations in 2000 were equivalent to 1/300th of the amount of the same gases arising because of people travelling by car, bus, and train to wat the display. Therefore, it can be argued that the increase is extremely low and does not pose an environmental concern [5].
With regards to the solid combustible products that are produced these are likely to still contain the ionic metal salts that the original products contained. For example, the combustion of barium nitrate will produce: 

Equation 1: Combustion of barium nitrate.
The MSDS of various metal oxides made during the combustion of the fireworks with the chemicals in Table 1 still presents chemical hazards:
	Chemical Compound
	Use in a firework
	Hazard identified in MSDS
	Associated Pictograms

	Barium oxide 
	Combustible product from green fireworks.
	· Toxic if swallowed.
· Causes severe skin burns and eye damage.
· May cause respiratory inhalation.
· Harmful if inhaled.
	[image: Acute Toxicity - CLP Hazard Pictogram][image: Corrosive - CLP Hazard Pictogram]

	Strontium oxide
	Combustible product from purple fireworks.
	· Causes severe eye burns and eye damage.
· Reacts violently with water.
	[image: Corrosive - CLP Hazard Pictogram]

	Copper oxide
	Combustible product from blue fireworks.
	· None.
	None.

	Sodium oxide
	Combustible product from yellow fireworks.
	· Oxidiser.
· Causes severe skin burns and eye damage.
· May cause respiratory irritation.
	[image: Oxidising - CLP Hazard Pictogram][image: Health hazard - CLP Hazard Pictogram][image: Corrosive - CLP Hazard Pictogram]


[bookmark: _Ref146692841]Table 6: Chemical hazards from firework combustible products.
Due to the nature of the operation of a firework: the barium, sodium, strontium, and copper containing products will be dispersed over a wide area. It can be argued that because of dispersal of the chemical the negative effect on the environment is mitigated as the chemical is not in a concentrated form as in an unexploded firework. 
Firework shows are also events that are not regular occurrences. Therefore, it can be argued that the effect of combustible product chemical hazards is mitigated by:
· Not all fireworks (blue copper chloride containing fireworks) produce as chemically hazardous combustible products.
· There are very low amounts of combustible products released into the environment.
· The dispersal of the post combustible products over a wide area and not in a chemically concentrated form.
· Detectable amounts of perchlorate in the environment from American studies show that the levels are not high enough to pose a concern to environmental or human health [5].
· This firework display being a one-off occurrence.
[bookmark: _Toc153187326][bookmark: _Toc153188699][bookmark: _Toc153188992]3.2 Fallout
Fallout concerns centre on the amount of plastic and metal left in the environment post firework display. This plastic and metal if left to persist in the environment can have detrimental effects.
The designs of current fireworks minimise the amount of plastic and metal within them. The focus is onto make them out of biodegradable materials such as card or compressed paper. If not consumed in the combustion of the firework, these materials are naturally broken down in the environment into inert naturally found base components [5].
[image: ]
[bookmark: _Ref146694551]Figure 6: General display site layout.
However not all parts of a firework can be fully replaced. Therefore, this can be mitigated by a post firework display scan, particularly of the fallout area, and other nearby areas for the debris. Focusing on the fallout area should enable pickers to collect as much of the fallout debris as possible due to the design of the display site layout (Figure 2). Fallout debris should be collected according to MSDS in Table 2. Once found it can be picked up and disposed of appropriately.
[bookmark: _Toc153187327][bookmark: _Toc153188700][bookmark: _Toc153188993]3.3 Noise
As fireworks noise levels can cause a nuisance to other humans and animals, there is UK legislation that regulates when firework displays can be fired. The Fireworks Act 2003 states that displays must occur between the hours of 0700 to 2300. Consequently, to help mitigate the environmental effects of noise pollution this display in Swansea will be between these hours [6].
The length of the display is also restricted to 2 minutes therefore will not cause a noise nuisance for an extended period. 
A key report from the UK Office for Product Safety and Standards [13] finds that:
· If the operating instructions for fireworks are observed, there should be no permanent damage to hearing. 
· Evidence around the impacts of fireworks on animal health is inconclusive.  
· Animals are unlikely to suffer physiological damage because of firework noise levels (apart from incidences of malicious use).
· Different species of animals have different sensitivities and responses to noise. The Welfare of Farm Animals Regulations (WOFAR) state pigs should not be exposed to noise levels of above 85 dB on a farm. 
Thus, to further mitigate against the concerns of noise levels at the Swansea UWTSD fireworks display will:
· Ensure that the competent Display Officer is competent and operating fireworks according to their instructions.
· That the use of a competent display officer and engaging with Swansea police accordingly will minimise the event of malicious usage of the fireworks. 
· A contingency plan will be created in the event of disorder at the event that may lead to malicious usage of the fireworks.
· Notice to all neighbours and local institutions will be given of the event so that pets can be given a chance to ne insulate from the event if it will be a problem for them.
· The event will not be held near any pig farms.
[bookmark: _Toc153187328][bookmark: _Toc153188701][bookmark: _Toc153188994]4. Conclusion
This document has identified common environmental concerns of firework display in section 2. These concerns have been discussed and their impact addressed in each sub section of section 3. As a consequence, this document can be deemed to be successful in its objective in satisfying one of the requirements to proceed with the firework display on the Swansea UWTSD IQ campus.
Annex C Environmental Impact Assessment
Annex C Environmental Impact Assessment
· 
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Annex D Contingency (CP) and Emergency Plan (EP) Flow Diagrams.
Annex D Contingency (CP) and Emergency Plan (EP) Flow Diagrams.
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4 Types of stakeholders and How to Manage Them During Change - PeopleResults (people-results.com)

Group 1~ Manage Closely. These are the leaders with the highest degree of interest and influence over your initiative. Keep them close by checking in on status with regularity, soliciting their input, advice and questions on an ongoing
basis over time and making time for one-on-one conversations to obtain their feedback

Group 2 - Keep Satisfied. These are leaders who have less interest than Group 1 - maybe because they’re not impacted as directly or have a smaller team that will experience the change. But this group is critical because they still
have a high degree of influence on your project — and if you're not careful, they can swoop in and pursue drastic changes that can take you off course. This group needs some degree of regular updates and a chance to provide
feedback at critical junctures before key decisions are finalized. You can also utilize your sponsors to check in with these leaders depending on the nature of/type of relationships they have.

Group 3 - Keep Informed. People in this category are typically your audience and users who have less influence over the change but are highly interested in what's going on. Proactively plan how you announce and explain the change
at the right time with this group — and don't go for long periods of time without giving them an update or the water cooler talk and rumor mill can be rampant.

Group 4~ Monitor. These are people who are on your radar but don’t have as much influence or interest in your project. Monitoring them is key to ensure that you haven’t missed how they may be impacted by change (and keeping
them on your radar will help you know if major questions/concerns are arising from them as well).

Explain Influence-Impact Grid techniques used for Stakeholder Analysis? - Learn & Grow with Popular eLearning Community - JanBask (janbasktraining.com)
Influence is how actively a stakeholder is involved or, the extent to which a stakeholder can persuade/force others in decision making. Impact is the ability to bring a change or result by the stakeholder.
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