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Abstract

This Environmental Risk Assessment has been carried out in support of the management team of an engineering plant, situated in a residential and warehousing area in a small town. Included will be an assessment of risk to the environment and human health from the current activities at the site. This Environmental Risk Assessment will cover a range of environmental risks, those aspects relevant to the production activities at the engineering plant are covered in this report. The plant discussed in this report is one of the major employers in the area with a history of pollution incidents, however changes to improve conditions within the plant are now required based on its current state. 

This report provides the nearby sensitive receptors at the site and relevant risk assessments covering the following aspects:
· Amenity and Accidents
· Emissions to Air and Water 
· Emissions to Flora and Fauna

The risk assessment has been completed using a (low, medium, high) methodology, based on a scoring mechanism where scores are assigned based on: the likelihood of the risk occurring; and the consequence the risk may cause to the environment or human health. 
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There is a growing fear in the engineering industry and society in general of the harm its activities are causing the environment, to people and the decrease in quality of flora and fauna that has resulted from the lack of pollution control. As an engineering manager, we recognise the need to manage our industrial activities better, and to improve in a more sustainable way whilst still ensuring growth economically and socially. This environmental risk assessment has been carried out in support of an application for a management team of an engineering plant manufacturing, coating, and spraying metal components, situated in a residential and warehousing area in a small town. Over the last decade, more methods of protection have been implemented in order to sustain the life of the environment. More common proactive practices have been aimed at the minimalization of environmental damages. 
This report will include both the risk assessment and mitigation techniques for controlling and assessing the major risk contributors due to this specific project. This report will include both the risk assessment and mitigation techniques for controlling and assessing the major risk contributors due to this specific project. The development of the risk assessment helps identify unknown risks and assess what level they may be, furthermore, if the level is at a high-risk factor, then further mitigation will follow. This pollution risk report will cover all mentioned above including the costs and appropriate justification of majority of the strategies.
The risk assessment has been completed using a (low, medium, high) methodology. Risk Matrix is based on a scoring mechanism where scores are assigned based on: the likelihood of the risk occurring; and the consequence the risk may cause to the environment or human health. As seen in Figure 1.
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[bookmark: _Toc120908417]Galvanising environmental risk – Pollution levels near the site having higher levels of zinc in the water supplies. 
The method of galvanising in some cases can be considered the more friendly technique for the environment, however this is not always the case and it in fact does carry multiple environmental risks. The use of secure storage on site and better clean up strategies would help reduce the pollutants released from waste into water supplies. Also silt fences would be used in order to control erosion and sediment alongside the use of hydroseeding exposed soils. 
The management team we need to understand that the cost will be sufficiently higher than plan resulting in the benefits of this step outweighing the cost. In relation to the installation of the silt fence, as the plant is around 10,500ft in circumference and the silt rolls come to £97.92 per 0.9 x 100m. In metre, the site 3,200m, meaning that we will require an estimated 32 rolls of 0.9 x 100m Rolls of silt fencing. Through estimation, this will cost the management team around £3,133.44 to cover the whole site with this protective fencing. Alongside this is the estimated cost of the rounded fence poles that need to be situated within every 1.5m of silt fencing. The cost of the required 1.2 metre pole is £3.20, this means the team would require 2,133 poles to safely cover the whole circumference.  The total cost of this would result to £6,825,60.  The total cost of this recommendation would be £9,959.04.

[bookmark: _Toc120908418]Chrome plating pollution – Exposure of Hexavalent Chromium that can lead to health concerns and pollution risks to the environment due to exposure of chemicals.
	This risk is high in the management priorities as this technique involves a chemical as harmful as Hexavalent Chromium. This substance has a high possibility in neglecting flora and fauna in regards to crop growth and yield progression. Another substance included in this process is Cyanide, this is an example of another highly toxic material that carries many health concerns to its user. To reduce the effects of this risk, the use of non-hazardous biocides as a replacement for the chromium-based paints would work, replacements for these include techniques using PChrome.
In order to meet the requirements of the recommendations, multiple expenses will need to be made. As mentioned above, the use PChrome paints can be used as a substitute to the more traditional use of chrome plating techniques without the involvement of Hexavalent Chromium. This requires the investment of PChrome 400 Professional kit. This kit is estimated to cover around 400sq ft of material costing £3830. Considering that 1L of solvent covers around 6sq. ft, a requirement of 70,775L is needed to cover the 25 Tonnes of solvent being used. Furthermore, 70,775L x 6 (square foot) = 424,650Sq. ft. Therefore, 25 tonnes of solvent are estimated to cover around 424,650 square feet. In terms of cost, 424,650sq. ft divided by 400sq.ft is 1,062 and this is the number of PChrome professional kits required to cover the required square foot. Total estimated cost to replace the existing solvent spray with the new would be £4,067,460.

[bookmark: _Toc120908419]Air pollution - Emissions from gasoline/ diesel engines released into the atmosphere resulting in air pollution risks.
The burning of fuel in internal combustion engines accounts for the release of many harmful substances such as hydrocarbons, nitrogen oxides and carbon monoxide. As a result, the listed chemicals are being released into the air via tailpipes emitting and fuel residues. These pollutants have the possibility to affect human matters such as affecting the lungs leading to respiratory diseases such as asthma. In terms of the environmental effect, the above substances have a high probability for the creation of acid raid whilst emitting greenhouse gasses. These affects need to be controlled by the management team in order to help control climate change. A main step in improving this risk is by using low-sulphur diesel fuel as a replacement to the gasoline/diesel engines. Advanced technologies such as a catalytic converter could be utilised in order to nearly eliminate nitrogen oxide and particulate emissions. 
	Regarding the cost of this, the typical cost of installing a catalytic converter range between £150 to £800. The most common cost of installing in this case will be at an estimated £350 per vehicle.
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Mitigation for High Risk
[bookmark: _Toc120908421]High risk 1: Galvanising environmental risk - pollution levels near the site having higher levels of zinc in the water supplies. This could lead to an increase in acid levels affecting nearby wildlife
[bookmark: _Toc120828254][bookmark: _Toc120908422]Identification of risk

[bookmark: _Toc120828255]Spills, misuse and incorrect disposal can cause water pollution allowing toxic waste contaminating water bodies such as rivers and lakes. This results in these water sources becoming unusable for activities such as swimming and drinking. Pathogens and varying bacteria within wastewater are capable of duplicating disease which leads to multiple forms of human and environmental health related issues. 
[bookmark: _Toc120908423]Mitigation methodology of risk

Advice proposed by the RWSP can help control any possible risk factors when dealing with waste water. Further mitigation would include proper management practices that would ensure the avoidance of accidental spills of contaminants into the aquatic ecosystems and wildlife habitats. This can be utilized with the use of secure storage on site and post-work clean-up of engineering-related chemicals. Silt fences would be used in order to control erosion and sediment alongside the use of hydroseeding exposed soils. Silt fencing requires the exact structure of the site, accounting for at least 15cm of fence being underground. The layout of this must be in the shape of an L in order to ensure no flow can pass underneath in stormwater. In terms of minimalizing the untreatable impacts include reducing the vegetation clearing to a suitable amount to build the wastewater storage areas. Utilizing the use of vegetation cover during site hours will reduce the chances of erosion to soil transferring too surface water bodies. Overall, the maintenance of the galvanizing machinery itself is to be kept at a high standard in order to refrain from damages and potential leaks in machinery such as damaged pain layers to the body of the equipment. The storage of hazardous substances will be in lined with COSHH regulations. COSHH is the law that requires employers to control substances that are hazardous to health and includes nanomaterials. 
In order to put this mitigation in place, one must follow the correct regulations concerning galvanising. Plants that use galvanising must be ‘regulated under the EU Directive on Integrated Pollution, Prevention and Control. The plant will cooperate in the publication of a Best Practice Reference Note (BREF).
The main requirement of BREF is to capture the non-hazardous particulates during dipping’.
‘Unless falling within Part A(2)(a) or (d) of this Section, producing, melting or refining iron or steel or any ferrous alloy (other than producing pig iron or steel, including continuous casting) using— 
(i) one or more electric arc furnaces, none of which has a designed holding capacity of 7 or more tonnes; or a cupola, crucible, reverberatory, rotary, induction, electro-slag or resistance furnace.’















[bookmark: _Toc120828258][bookmark: _Toc120908424]High risk 2 - Chrome plating pollution - exposure of hexavalent chromium that can lead to increased risk of cancer/ further pollution to environment such as wrongful disposal

[bookmark: _Toc120828259][bookmark: _Toc120908425]Identification of risk

Chromium contains Hexavalent chromium which is a form of carcinogen. The process of this form of plating involves then use of Lead which has been known to carry many health concerns. The likelihood of this risk is high, as chrome plating is a commonly used technique, the prevalence of this specific exposure is very common amongst the engineering industries.
[bookmark: _Toc120828260][bookmark: _Toc120908426]Mitigation methodology of risk

In regards to mitigating this high pollution risk, non-hazardous biocides are available as a replacement for the chromium-based paints. Replacements for these include techniques using PChrome that has the same outcome in terms of aesthetic but without the high toxins included resulting in less of an effect on the environmental footprint. By changing the products in this technique, we are eliminating multiple pollution hazards. The next form of mitigation will be done by using covers for the tanks during the working time. By implementing this strategy, the chance of spillages has been dramatically reduced during the transfer of materials. Another method of mitigation falls into the clean-up period of the job. This can be done by adopting a ‘clean you go’ policy, this will eliminate the amount of solvent needed for withdrawal of the heavy residue build-up. Another form of mitigation to be used will be the requirement of low toxic air pollutant cleaners such as water-based substances also known as VOC content. Each of these equipment pieces should each have a designated area when cleaning in order to eliminate the need of cleaning between batches. 
Another form of mitigation and prevention of this risk occurring is down to the storage or the raw materials in the coating process. The storage of raw materials needs to follow specific procedure in order to prevent it being subject to moisture and/or contamination. Requirements need to be put in place to ensure that raw materials that have not been sprayed with a protective layer have been stored in the proper manner in order to prevent pollution type issues. As metal is very prone to corrosion, the material must be stored indoors as soon as it arrives to the site. If there isn’t an option for the material to be stored indoors then further care must be taken when stored outside in order to prevent polluting ecosystems if the site is located in humid or marine environment.
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) is the current system that regulates the supply and use of chemicals (including solvents) in Europe. It became law in the UK on 1 June 2007. REACH includes an obligation for substances supplied in quantities of one tonne per year or more to be ‘registered’ with the European Chemicals Agency (ECHA). REACH also includes an ‘authorisation’ procedure for substances that have been identified as “Substances of Very High Concern” (SVHCs) and included within Annex XIV (which is regularly updated). 
The regulation followed is:

‘Unless falling within Part A(1) or Part A(2) of this Section or Part A(2)(c) of Section 2.1, any process (other than for the re-painting or re-spraying of, or of parts of, aircraft or road or railway vehicles) for applying to a substrate, or drying or curing after such application, printing ink or paint or any other coating material as, or in the course of, a manufacturing activity, where the process may result in the release into the air of particulate matter or of any volatile organic compound and is likely to involve the use in any 12-month period of-
(i) 20 or more tonnes of printing ink, paint or other coating material which is applied in solid form, 
(ii) 20 or more tonnes of any metal coating which is sprayed on in molten form,

(iii) 25 or more tonnes of organic solvents in respect of any cold set web offset printing activity   or any sheet fed offset litho, printing activity, or

(iv) 5 or more tonnes of organic solvents in respect of any activity not mentioned in sub-paragraph’




[bookmark: _Toc120828263][bookmark: _Toc120908427]High risk 3 - Emissions from gasoline/diesel engines released into the atmosphere resulting in air pollution risk 
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This type of pollution contributes to the creation of acid rain and emits greenhouse gasses which ultimately lead to climate change. These engines consume fuel and air in order to create heat during the combustion process, nitrogen from the air is then transformed into nitrogen oxides which is a gas that irritates the lungs and eyes. 
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As emissions from gasoline/diesel engines are a large contributor to air pollution, there is a responsibility to limit the amount that is produced. Therefore, using low sulphur diesel fuel will allow allows the use of advanced technologies to reduce harmful pollutants for example the use of catalytic converters. A catalytic converter is a control device that can be utilized to nearly eliminate nitrogen oxide and particulate matter emissions. It achieves this by catalysing a redox reaction.
The installation of these converters must follow the ‘Motor Vehicles (Replacement of Catalytic Converters and Pollution Control Devices) regulations 2009’. The plant will follow the requirements that the ‘catalytic converter or assembly of catalytic converters is an original replacement catalytic converter which—
(a) has been clearly and indelibly marked in accordance with section 5.3.8.2.1 of Annex I to the Vehicle Emissions Directive; and
(b)is being installed on a vehicle for which the original replacement catalytic converter is of a type covered by point 1.10 of the addendum to the EC type-approval certificate (referred to in Appendix 1 to Annex X to the Vehicle Emissions Directive) issued in respect of that type of vehicle’. 
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This report aims to outline the most economically efficient and ecologically significant risk mitigation strategies, regarding the context of an engineering plant that practices manufacturing, coating and spraying metal components.
Due to the potential severity of the large-scale risks associated with the health of local residential areas and ecosystems that result from the waste product contaminants affecting local water supplies and atmosphere, a risk assessment and correlating mitigation strategies were formed in response. Whilst in isolation the cost of compliance regarding expenditure for maintenance and installation is not cost effective, the option of omitting these risk mitigation strategies is null as from both economic and environmental perspectives, the capital costs of planned preventative action would be significantly less than the warranted large scale cleaning operation to rectify and remove the pollutive substances. E.g., Filtration of zinc from local water supplies or pH treatment of local water supplies. As a result, non-compliance is not an option as appropriate justification for the utilisation of the strategies provided is present. The methodology provided for the each ‘high risk’ hazard suggested not only complies with correlating environmental permitting regulation institutions and legislator standards set by their respective governing bodies, but also provides an estimate of the efficacy of each strategy, with emphasis on RSWP provided guidelines on environmental analysis and modelling.
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