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Abstract:
This report will propose a pollution mitigation plan following a pollution risk survey. The findings show a need for change in current attitudes the company has to pollution fines and will highlight and summarise the most necessary pollution risks to rectify first. Some equipment costs have been estimated and put against the potential costs for non-compliance the company is happy to face currently through fines. 
Some of the solutions include the implementation of environmentally driven procedures, like an Environmental Management System, with a view to obtaining an environmental permit. It also suggests the idea of using an aqueous alkaline detergent in place of the more toxic solvent degreaser currently in use. 
The report can only go so far as proposing the ideas to the company that will improve not only its pollution control, but its employee safety and quality of life too, and with being such a big employer of the local area, would have a profound impact on the areas view of the plant. 
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[bookmark: _Toc120891806]Introduction
There are such a vast variety of things that can go wrong in many workplaces. From offices to power plants, to a small factory in a residential area like the one that you are managing. A comprehensive risk report will identify, investigate, analyse, calculate costs and eventually evaluate the best and most feasible options that can be done to improve compliance in risk management and better the pollution levels the company is currently emitting. 
There are two main problems with the current running of the site, the first being the environmental impact the site is currently excessively contributing to, as well as the money the site is losing as a result of non-compliance with pollution legislation. Not only does non-compliance result in excessive pollution and environmental harm, but it is potentially putting the workforce under unnecessary risk. Another potential benefit of some of the forthcoming proposals is the improvements in efficiency and employee morale, with having proper practices, equipment and facilities to carry out the work. 
The proposals range in cost and impact, some being easy to see and making a significant difference to processes on site, with others being more subtle but no less important, as all will lead to a safer, more productive, and likely a happier site than it currently is at present.  



[bookmark: _Toc120891807]Pollution History
It is said in the brief that the site has been accumulating fines relating to pollution offences. This may be because the cost of the fine is less than the cost of actually doing anything about it. This approach is not sustainable as with ever-changing targets and legislation, who is not to say that the cost of these fines will not increase dramatically, which, coupled with thresholds for fines changing, would really be a “double whammy” to your company’s finances. 
There is a potential graveyard full of companies that do not comply with current or future legislation, not only that, but like all legislation, it is there for a reason. In Greater St. Louis, USA, the metals industry was the top Toxics Release Inventory (TRI) in 2010 (Mihelcic & Zimmerman, 2014), more than industries like petroleum and chemical. You may not be a huge polluter on the same scale as the biggest companies in the world, but there is a definite contribution, especially locally, that can improve the local quality of life if we act to do something about it now. 
Not acting on known faults can have catastrophic consequences. In 2014, Tesco faced an incident in which a petrol tank leakage effected residents up to 1km away from the petrol station in Haslingden, due to the petrol finding its way into the sewage system. It also found its way into 2 local rivers, causing massive aquatic damage, including the deaths of at least 40 fish, some as far as 6 miles downstream from the initial pollution site. Tesco faced a massive £8 million in fines and other relevant costs (UK Government Press Release, 2017), which seems all the more depressing when you think of the issues that lead to the incident being known to Tesco, these being failings in the emergency procedures, which would be easy and cheap to rectify. 
This is an extreme case, yet it came due to the accumulation of small failings of known issues. The incident effected a multitude of hazard receptors, from humans to biodiversity. If an incident similar in scale was to happen on your site, there is little doubt it would be catastrophic to the company and likely lead to bankruptcy. This would have a huge impact on the surrounding area, of which many of your employees live. 

[bookmark: _Toc120891808]Pollution Risk Survey
A site pollution risk survey has been carried out and is displayed further in this report. It will outline the potential hazards, their severity, who they may harm, and the mitigation needed to supress those risks enough to have a safer site for all employees of this plant, others in the surrounding warehousing area, residents and biodiversity. The risks themselves will be considered over 3 main categories. The first being the external site, including the surrounding residential and warehousing areas. Followed by the plant itself and the many pollution risks involved in the different processes that take place in there. Finally, attached will also be a brief risk assessment that looks into any potential risks which would rise additionally with the implementation of the improvements this report will be putting forward, which will mainly be maintenance and inspection based. 
Of course, these recommendations will not come free of charge, and some may be very expensive, therefore, a summary of the most severe risks which should be addressed as soon as possible will follow the pollution risk survey. 
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[bookmark: _Toc120889900]Figure 1 - Pollution Risk Survey (Template by Dr Mike Goodfellow-Smith)
[bookmark: _Toc120891809]Survey Key
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[bookmark: _Toc120889901]Figure 2 - Risk Survey Key (Template by Dr Mike Goodfellow-Smith)
[bookmark: _Toc120891810]Survey Summary 
As Figure 1 shows, there is a large number of pollution risks that have been identified at the plant. Some of which are more pressing than others and will require your more urgent attention to mitigate to a safe standard. This will summarise which of the risks could be most damaging to the company if left unrectified. Cost estimates will also be provided. 
[bookmark: _Toc120891811]Groundwater Contamination
In prevention to groundwater contamination, an industry professional with appropriate accreditation such as a chartered geologist, chartered engineer, or a chartered institution of water and environmental management (CIWEM) must conduct a groundwater risk assessment. This will help identify any steps that need to be taken to prevent future contamination, as well as being essential to obtaining an environmental permit (Environmental Agency and Department for Environment, Food & Rural Affairs, 2016). They will likely suggest ways to maintain safety of bunds on site, as the solvents associated with your work are known water contaminants (Hill, 2010).
[bookmark: _Toc120891812]Internal Air Pollution
The air quality inside the factory will determine the health of the employees. Without sufficient filtration and extraction systems inside the plant, workers could experience both chronic and acute symptoms due to a build-up of harmful chemicals. Fume extraction systems used industrially can typically cost from £2,500 to £7,000, and can be used to extract particulate from the surrounding air of certain processes, such as welding. 
[bookmark: _Toc120891813]Spray Stations
Spraying stations for metal coatings will expose the employees to harmful chemicals, suitable respirators have to be provided where appropriate to protect employees. Air monitoring should also be in place to identify and act promptly if a filtering issue has occurred and the air quality is too low. The environmental risk can be further mitigated with the use of exhaust ducts (Spray Systems Inc., n.d.). Mitigating this risk will improve employee safety and environmental pollution.
[bookmark: _Toc120891814]Handling Solvents
 Records of solvent purchases must be kept, including how much was purchased, who it was purchased from, and where it was purchased from. Suitable storage bunds should be used at the correct capacity and highly flammable solvents need extra care, with training to staff required. The legal section will go into more detail on the handling of solvents and spills and leaks. 







[bookmark: _Toc120891815]Legislation
The following legislation and procedures your company should be following is taken from the Environmental Permitting (England & Wales) Regulations (2016), in accordance with Natural Resource Wales. (Llywodraeth Cymru/Welsh Government, 2017). 
[bookmark: _Toc120891816]Solvents
The site deals with degreasing solvents, which comes under the definition for solvents in the protection code, so the company must adhere to the codes of practice in safely storing and handling it. Adhering to the protection codes will help prevent the pollution of ground and surface water which can have a large impact on a large surrounding area. Failure to comply can result in unlimited fines and imprisonment, in the earlier case mentioned involving Tesco, the environmental related fine incurred was £3.5 million. 
The regulations include the compliance with having an Environmental Management System (EMS) in place, an example of an EMS will be put forward in the Mitigation Plan further in the report. No excess solvent can be purchased, in other words, only buy as much as you know that you will need. If you don’t currently know this, then run tests and take measurements of how much you use between purchases. You must also keep records of when you purchased solvent, who you purchased it from, and how much you purchased. Taking delivery of solvents must be made safe by ensuring vehicles taking delivery are large enough, that containers are correctly labelled, and that they are away from any flammable substances. Solvents that themselves are highly flammable must be stored and transported in accordance with Dangerous Substance and Explosive Atmosphere Regulations (DSEAR), which staff must be trained in and made aware of the appropriate risk assessment(s).
When storing the solvent, the containment and storage areas must be: inspected for leaks and spills regularly, safely secured to minimise risk of vandalism, above ground, suitably protected from weather conditions (being in UK, most likely weather impact to be flood, freezing and/or high temperatures), and well-lit to make crack and split detection easier. 
[bookmark: _Toc120891817][image: See the source image]Storage Bunds[bookmark: _Toc120889902]Figure 3 - Typical chemical storage bund

Your site has chemical storage bunds, which the code states must be able to hold the full capacity of your largest container, plus an extra 10%. The extra 10% factors for rainwater and firewater. These bunds must also be at least 10 metres from watercourses and a minimum of 50 metres from any spring, well or borehole that is used for water supply, being in a warehousing and residential area, an up-to-date map of the surrounding site should be used to check this, and the relevant people(s) warned of constructing any of these water storing apparatus. 
[bookmark: _Toc120891818]Drains 
The site you operate on has both drains to foul and surface water drains. The surface water drains should discharge to local rivers, soakaways or streams and do not require treatment. Drains to foul will carry any contaminated water from site to water treatment plants. It is important that the layouts and plans for these drains are to hand, that the water from these drains cannot mix, and that inspections and maintenance on the drains happens often. Due to the processes you do, your drains to foul could contain Carbon tetrachloride – from solvents and their degradation products, Chlordane - from metal degreasing, and Cadmium – from galvanized metal piping (Hill, 2010). 


[bookmark: _Toc120891819]Mitigation Plan
[bookmark: _Toc120891820]Environmental Management System
This mitigation plan will go through the options the company has going forward which will reduce its emissions, make it more sustainable, and improve the efficiency and safety of many processes. Starting with the implementation of an Environmental Management System (EMS), which would be developed within full compliance of ISO 14001 (ISO being the International Organization for Standardization) (ASQ, n.d.). 
An EMS will provide the knowledge and planning required for a safely run, environmentally friendly site. It must include factors such as significance assessment; legal & compliance strategy; environmental objectives; key environmental responsibilities; training, awareness & competence; actions including internal communication; document control register; standard operating procedure; emergency incidence response plan; environmental monitoring plan (Sitemate, 2018).
[image: Environmental management system template]
[bookmark: _Toc120889903]Figure 4 - EMS Template Page 1 (Courtesy of Sitemate)


[bookmark: _Toc120891821] Substituting Metal Degreaser for Aqueous Alkaline Detergent 
Eliminating a pollution risk where possible will always be preferable to other strategies. In this case, substituting the solutions used in the metal cleaning process will lower the company use of more harmful, ozone depleting solvents (Forbes, 2011). Alkaline detergents may be used in its place, which can achieve equal cleaning efficiencies to organic solvents, while involving fewer toxic properties than vapour degreasing including being biodegradable (Electro-Max Inc. , n.d.).
This would be a more sustainable and desirable alternative to using less of the same degreaser, as this process will now produce be non-toxic biproducts. The same thinking can be applied to other areas of the business. 


















[bookmark: _Toc120891822]Costs of Compliance & Costs of Non-Compliance
For this report, the costs of complying with pollution control measures will be compared with the potential costs of non-compliance. In the case of compliance, these costs will relate to the costs of pollution controlling equipment which has been suitably identified for the processes this company undertakes, while the costs of non-compliance are harder to quantify as pollution related fines are often unlimited, but relevant past cases can be used to give a basic estimate. Essentially, on terms of financial implications for the company, this section will outline that spending money on certain equipment to comply with current regulations, will likely come to save the company money in the future. 
[bookmark: _Toc120891823]Costs of Compliance: Pollution Control Equipment
Some of the pollution control equipment available includes industrial thermal oxidisers and plant suitable white & splash enclosures, as well as some simple extraction, exhaustive and filtration systems. The company itself will have get quotes for the large industrial units, however extraction systems can vary in type and cost, with mobile ones being as little as £350, to static ones costing as much as £7500. 
[bookmark: _Toc120891824]Costs of Non-compliance
Showing the costs of non-compliance is difficult and can be a lot more than just the costs your company is facing through pollution related fines. These costs can not only be monetary, but damage to reputation and environmentally. The running of the company now is not sustainable and needs to innovate its philosophy to keep afloat. The potential fines are unlimited, so you cannot put a number on it, it could be hundreds, thousands or millions of pounds, depending on the severity of the breach. The current philosophy does not stick, frankly. With the proposed strategy, and through the implementation of an EMS, it would be highly unlikely for the company to face the same fines it has been facing.







[bookmark: _Toc120891825]Conclusion
To conclude, I hope that this report highlights the need for significant change in many of the company’s current practices. Importantly, there needs to be a robust plan that focusses on the company’s responsibility environmentally to society, and safety-wise and ergonomically to its workforce. There are many pollution risks around the site, the most urgent of which are summarised and mitigated for, but it is now your responsibility to act on the mitigation proposals to improve the company environmentally. In the process of doing this, you will improve employees safety and quality of life, while more than likely paying back any initial outlays through energy savings as well as savings in the lack of future pollution related fines. 
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RISK ASSESSOR NAME BRIEF DESCRIPTION OF ACTIVITY

Nye Evans

Pollution risk survey of metal engineering plant situated in a residential and warehousing area - work 

includes coating, spraying, chrome plating, galvanising, and manufacturing

AUTHORISING LINE MANAGER DATE(S) / LOCATION(S) OF ACTIVITY

Company Risk Assessor 02/12/2022 / Residential & Warehousing Location

POLLUTION RISK POTENTIAL HARM POTENTIAL ILLNESS CONTROLS

Severity

Likelihood

Risk

Severity

Likelihood

Risk

Contaminated groundwater

Physical, safety, biological 

chemical

Chronic, accute  5 3 15 Follow all legislation on water contamination, ensure regular inspection of bunds and drains 4 2 8

Noise pollution: Internal Safety Chronic 3 3 9

Sound on site to be tested to see if it exceeds safe limit, can use accoustic pads to reduce echo within 

plant, failing that, cheaper alternative is ear defenders for staff 

2 2 4

Noise pollution: External Psychosocial Chronic 2 4 8

Adhere to appropriate legislation regarding noise level and curfews, supress any especially loud noises 

where possible

1 2 2

Air pollution: Internal

Safety, physical, chemical, 

biological

Chronic, accute  4 4 16

Use appropriate filtration and extraction systems where appropriate internally to improve air quality 

inside plant 

3 3 9

Air pollution: External

Safety, physical, chemical, 

biological

Chronic, accute  3 3 12

Neutralizing any harmful biproducts of coating processes will improve air quality, an example of a 

potential technoque would be a biofilter

2 2 4

Spray stations Safety, physical, chemical Chronic, accute  4 4 16

Signage visible, employees suitably trained with equipment and educated on risks, suitable PPE worn and 

inspected before and after use, emergancy and cleaning facilites in close proximity and inspected

3 2 6

Chemical handling: Solvents Chemical, safety Chronic, accute  5 3 15

Legislation regarding purchase, movement, storage and handling of solvents followed and employees 

trained appropriately

4 1 4

Spills and leaks  Chemical, safety Chronic, accute  5 3 15

Appropriate storage bunds installed and at correct capacity for the container, emergancy procedure in 

place for spills and leaks, necessary cleaning equipment on hand at any vulnerable locations, vulnerable 

locations with drains to foul flowing off them

4 3 12

Maintenance & inspection Safety N/A 3 3 9

Inspection checks completed at appropriate times depemding on the equipment, inspection logs to be 

made and kept for reference

3 1 3

Welding - sparks, energy 

source

Safety, physical Accute 4 2 8

Appropriate booths used, PPE worn and inspected appropriately, source of energy could be renewable 

where possible, excess heat from welding used elsewhere in plant

3 2 6

Suitable ventilation system 

ensuring clean air

Chemical, safety Chronic, accute  4 3 12 All ventilation systems in areas of high toxicity, inpsected and supplemented by sensors 3 2 6

Fire safety Safety N/A 5 2 10

Fire alarms appropriately placed around site, sprinkler systems installed, fire drill done regularly and 

logged, equipment passes fire safety checks, fire exits highlighted and unobstructed, links to ventilation 

system and smoke inhilation, fire containment to prevent spread to surrounding areas and dangerous 

smoke fumes from the various chemicals stored at the plant

4 1 4

Pollution sensors Chemical, safety Chronic, accute  4 3 12

Chemical sensors installed and fed to control and monitoring point, system shutdown procedure in place 

and taught to staff, practiced regularly

2 2 4

Chemical storage bunds - 

location, safety

Chemical, safety Chronic, accute  4 3 12

Bunds must adhere to prtotection codes, be 10m above ground and have capacity plus 10% to account 

for rainwater and fire water

3 2 6

Drains to foul

Chemical, safety, 

biological

Chronic, accute  4 3 12

Ensure that surface water drains and drains to foul are separate with no chance of mixing of 

contaminated and uncontaminated water and that bith pipes lead to their appropriate discharge points, 

layouts of pipes on site is mapped and those maps are to hand, pipes must be accessible and maintained 

and inspected regulalry 

3 2 6

Efficiency of machinery Ergonomic N/A 2 4 8

Have plan and schedule for machine usage, record downtimes for machines to try and streamline each 

process to make the least efficient machines improve output, thus reducing emissions

2 2 4

Ageing plant Safety, Ergonomic N/A 3 3 9

Regular inspections done on the relevant equipment, estimate lifespans for largest pieces of equipment 

to know when they may need replacing

2 2 4

Energy sources - renewable 

capacity

Ergonomic N/A 2 2 4 Look into renewable energy sources to reduce fossil fuel consumption and reduce on site emmisions  1 1 1

EV/Hybrid fleet Ergonomic Chronic 3 2 6

Replacing company vehicles, especially HGVs with EVs or hybrid vehicles will reduce carbon footprint of 

company, and improve employee healthh

1 1 1

PERSONS AT RISK

Employees, residents, pedestrians, biodiversity

REVIEW DATE

TBD



For each hazrd, identify the type of 

potential injury/illness may coe to 

the hazard receptor(s) eg chronic, 

accute, N/A



See Risk Ratings Tab

POLLUTION RISK SURVEY

Metal Coating, Spraying & Manufacturing Plant

RISK RATING RESIDUAL RISK

DATE VALID FROM

02/12/2022

For each hazard, identify the type of 

harm that could occur eg biological, 

physical, chemical, safety, 

ergonomic or psychosocial

See Risk Ratings Tab

List what could cause harm from this 

activity.

For each hazard, list the the measures you will be taking to minimise the risk identified.

UNIVERSITY INSTITUTE / DEPARTMENT

UWTSD
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5 - Certain 5 10 15 20 25

4 - Very Likely 4 8 12 16 20

3 - Likely 3 6 9 12 15

2 - Unlikely 2 4 6 8 10

1 - Highly Unlikely 1 2 3 4 5

Severity of Incident

1 - Insignificant 2 - Low 3 - Moderate 4 - High 5 - Major

No or limited further risk reduction measures required. Monitor existing controls. 

Additional resource / cost unlikely to be required.

RISK MATRIX

Subtantial / Intolerable Risk (15 - 25)

Work must stop until suitable control measures have been implemented. Additional 

resource / cost likely required.

Moderate Risk (8 - 12)

Further consideration to be given to reduce risk. Additional resource / cost potentially 

required.

Probability of Occurrence

Low / Acceptable Risk (1-6)
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Organisation: Template Library Template ID: DP-ENV-0019
YOUR LOGO GOES HERE Project: Example Template Project Template Version: 11 Form Version: 4

Team: Example Team Form created: Friday, 16 November 2018, 2:50:48 pm

Environmental Management System (EMS) Manual

Automated Form Template Library-Example Template Project-Example Team-DP-ENV-0019 -7
Number
Section 1 INTRODUCTION

This Manual describes the requirements of the Environmental
Management System (EMS). The EMS manages the project’s office based

environmental performance.

The Manual includes:
® EMS procedures;
& Key EMS records; and
@ standard Operational Procedures for DEPARTMENTAL activities.

All elements of THE DEPARTMENT's EMS are required to be implemented.

Section 2 ENVIRONMENTAL ASPECTS

Purpose & scope

This Procedure provides the requirements for identifying and maintaining the office based environmental aspects and determining those which have the
potential for significant environmental impacts. The environmental aspects which do lead to actual or potential significant environmental impacts are
managed through this EMS. The procedure addresses all activities and functions which affect the office based environmental performance of the project.

® Environment - Surroundings in which an organisation operates, including air, water, land, natural resources, flora, fauna, humans, and their
interrelations

® Environmental aspect - An element of an organisation’s activities, products or services that can interact with the environment.

® Environmental impact - any change to the environment, whether adverse or beneficial, wholly or partially resulting from an organisation’s
activities, products or services.

2B Generated with dashpivot.com Printed version is uncontrolled This PDF was created at
Page 10f 10 Friday, 16 November 2018, 3:32:23 pm




image1.jpeg




image2.png
Nye
Evans

27th Dec 2000
BENGAF Energy &
Envionmental
Engineering

October 2019 Stst dul 2023

1907963 @studentuntsd.ac.uk

STUDENT

20190796 31

D) oigral © x| @8 Engineer X | b umesdse x | +

<« O @ & https//hwb. ¥

P Type here to search

lw  View Help

Prind ~
AaBbCcDd| AaBbCeDe | AaBl 1.1 AaBl 111 AaE 1 o o

TNomal | NoSpacng Hexding 1 Hesdng2 Heading3 's| | [\ ciers

| styles 5 eding

Wales Trinity Saint David
nru Y Drindod Dewi Sant

ol of Engineering

2 of Coursework

le Name and Code

= B

S || 2 Corepars
g V3
mes &





