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1 INTRODUCTION 

1.1.1 Wardell Armstrong have been appointed to prepare an environmental permit 

application for Peterborough and Cambridge Business Development Company Ltd 

(PACBDC). This report provides an environmental risk assessment showing how the 

risks to the environment have been prevented or controlled. 

1.1.2 PACBDC intend to produce fine chemicals that are used for the production of specialist 

polymers for use in medical devices.  For example, the chemical products produced 

may be used in the production of contact lens. Production will be small scale with up 

to ten tonnes of product being produced each year. 

1.1.3 The site is located on a small industrial estate at Whittlesford near Cambridge.  All 

manufacturing will take place inside an industrial unit which has been designed with 

secondary and tertiary containment. Section 2 provides detail of the site setting. 

1.1.4 There will also be a secure bunded store for chemicals external to the unit. 

1.1.5 There will be no planned emissions to water and measures are in place to minimise 

the risk of any accidental fugitive emission to groundwater. A Groundwater Risk 

Assessment has been undertaken and is discussed in Section 3. 

1.1.6 There are three emission points to air from the process, which will be in general use 

(A1, A2 and A3).  A fourth emission point will be used in the event of liquid escaping 

from one of the reactors (A5). In order to demonstrate that emissions to air are 

acceptable the Environment Agency’s H1 screening tool was used and demonstrated 

that emissions to air will be insignificant.  Emissions to air and the H1 screening are 

discussed in Sections 4 to 7. 

1.1.7 Odour is discussed in Section 8, describing the specific measures in place to ensure 

that odour is controlled. 
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2 SITE SETTING 

2.1.1 The installation is located on a small industrial estate with other industrial units to the 

north and south.  A railway line runs to the west of the site.  There is a residential area 

beyond the railway.  There are also a small number of houses along Station Road East, 

to the south of the installation, with the nearest residential receptor approximately 

80m away. 

2.1.2 To the east of the installation lies the car park for the industrial estate and the 

Whittlesford Highways Depot.  The setting of the site is, however, generally rural and 

there are agricultural fields to the north of the industrial estate and in the surrounding 

area, with a small area of woodland to the south, beyond the A505. 

2.2 Geology and Hydrogeology 

2.2.1 The site is underlain by the Quaternary River Terrace Deposits which overlie the 

Holywell Nodular Chalk formation.  The River Terrace Deposits have been classed as a 

secondary A aquifer and the Chalk as a principal aquifer.  The chalk supports a number 

of groundwater abstractions and the installation lies within the zone 3, total 

catchment SPZ for some of these boreholes. 

2.2.1 A desk study has identified that the likely strata beneath the site include a silty clay, 

which is likely to provide several metres of attenuation before any chemicals could 

enter the chalk aquifer.  Further detail is provided in the Groundwater Modelling 

Report. 

2.3 Hydrology 

2.3.1 The River Cam meanders approximately 230m to the south and west of the 

installation. There is also a surface water drain approximately 125m to the west of the 

installation. 
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3 EMISSIONS TO WATER  

3.1.1 There will be no planned emissions to water from the site.  All water used in the 

washing process is collected on site and stored in two self-bunded tanks which are 

located within the bunded building. 

3.1.2 Periodically the tanks will be emptied by tanker and the contaminated water will be 

taken to an appropriate permitted wastewater treatment facility. The wastewater is 

suitable for treatment in this manner and discussions with the Sewerage undertaker 

are ongoing to determine if it will be possible to discharge this water to foul sewer 

under a Trade Effluent Consent. 

3.1.3 A number of the reagents used on site are hazardous and accidental emission to the 

ground poses a risk of contaminating groundwater. Accordingly, a separate 

Groundwater Risk Assessment has been developed at the request of the Environment 

Agency and is attached as Appendix 1. 

3.1.4 The Groundwater Risk Assessment comprises two aspects, a detailed description of 

the containment measures in place (Appendix 1) and detailed modelling of potential 

accidental emissions, to quantify the impact on groundwater (Appendix 2). 

3.1.5 Spill kits will be available on site with any spillage being collected immediately using 

appropriate absorbents. Absorbent materials will be placed in a closed container 

pending appropriate disposal at a permitted site. 
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4 EMISSIONS TO AIR 

4.1.1 There are five emission points to air from the site, four associated with the permitted 

activities and the other one associated with the laboratories on site. These emission 

points are considered in turn below and their locations are shown in Figure 1.   

 

Figure 1: Site Layout showing point source emissions to air. 

 

 



PETERBOROUGH AND CAMBRIDGE BUSINESS DEVELOPMENT COMPANY LTD  
APPLICATION FOR AN ENVIRONMENTAL PERMIT 
ENVIRONMENTAL RISK ASSESSMENT  

 

ST18636/FINAL 
MARCH 2021 

 Page 5 

  

Point A1 

4.1.2 Point A1 is located at the rear of the building.  Emissions from this point come from 2 

sources: 

• the local extraction ventilation (LEV) points in the building; 

• the reactors. 

4.1.3 The LEV points are located close to each reactor and are designed to protect site staff 

by collecting any fugitive emissions during filling.   Best available techniques are used 

to transfer liquids from the raw material storage drum into the reactor.  As such a pipe 

will be place below the level of the liquid in the drum and a vacuum will be used to 

draw the liquid into the reactor.  This helps to minimise emissions. 

4.1.4 The LEV is a precautionary measure and in normal operation emissions from this 

process are expected to be minimal.  Emissions from the LEV will pass to point A1 

without abatement. 

4.1.5 Secondly, during phases of the reaction where VOCs may be emitted, the vacuum 

system will draw air from the reactors via two condensers. The first condenser is at 

10oC and the second at – 20oC.  These cold temperatures condense any VOCs allowing 

them to be collected in liquid form for safe disposal.    As a precautionary measure the 

air is then passed through a carbon filter, before emission to atmosphere, capturing 

residual contaminants. 

4.1.6 The reactions do not take place at high temperatures and a maximum temperature of 

70oC will be reached in the reactors.  Some organics will remain in liquid form, others 

may volatilise but will be readily collected by the condensers. 

4.1.7 The main emission that requires active management is Hexamethyldisiloxane 

(HMDSO)(5).  This has a high vapour pressure, meaning it readily turns into gaseous 

form and is less easily captured by the condensers than some other VOCs.  

Nevertheless, the controls on site will ensure that this chemical is not emitted at levels 

that might cause harm. 

Point A2 

4.1.8 During part of some processes in reactors RE100 and RE300 HCl(75) gas is generated as 

a by-product.   During these reactions the air from these two reactors is routed 

through the first (10oC) condenser to remove VOCs, the air then passes through a 
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caustic scrubber where the acid gas will be removed by a counter current of sodium 

hydroxide solution.   

4.1.9 The scrubber has been designed to reduce levels of HCl(75) to less than 1mg/m3 at the 

outlet.  The pH of the liquid in the scrubber is constantly monitored and additional 

sodium hydroxide(11) will be dosed automatically to keep the pH within the correct 

range. 

4.1.10 Should there be a malfunction, and the pH falls out of range, an alarm will be raised 

so that remedial action can be quickly instigated. 

Point A3 

4.1.11 Point A3 takes air from the walk-in fume cupboards, which are associated with the 

laboratory.  It may also take some of the air from the local extraction vents above the 

mezzanine floor. These points provide extraction of any fugitive emissions during 

loading of the reactors, though due to the measures in place such emissions are 

expected to be minimal. 

Point A4 

4.1.12 A4 is from the laboratories and walk in fume cupboards.  These fume cupboards are 

used for small scale experimental work and relate to the research and development 

work of the company or quality control.  They are not used for commercial production.  

As such this point is not part of the permitted activity.  Despite this there is potential 

for releases of acetone (10) from the fume cupboards and this has been included in the 

H1 assessment. 

Point A5 

4.1.13 Point A5 is from the vent from the surge tank.  The surge tank is provided as secondary 

containment and therefore emissions from point A5 would only occur in the event of 

abnormal operating conditions.  In general, no emissions are expected from this point. 

4.1.14 All reactions will be carefully controlled but should something go wrong, resulting in 

any of the reaction vessels being overfilled or becoming pressurised, a burst disk in 

the reactor will give way.  The burst disks are connected to sealed pipes so that any 

loss of reactant in this way would be directed to the sealed the surge tank.  Air 

displaced from the tank would be emitted via point A5. 

4.1.15 Unlike emission points A1 and A2 there is no fan associated with emission point A5 

but rather losses would be by passive breathing losses due to air in the tank being 
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displaced.  Clearly it is intended that there will never be any losses via this route due 

to proper control of the reactions taking place.  As a precaution A5 has been included 

in the H1 assessment as though it operated for 1% of the time (far more than would 

ever actually be the case).   Should they be lost from one of the reactors it is expected 

that the chemicals would cool fairly rapidly and most VOC would remain in the liquid 

phase.  Those chemicals most likely to be present in high concentrations and to be in 

gaseous form have been selected and included in the H1. 

Cleaning 

4.1.16 Between reactions the reactors may need to be cleaned.  Cleaning will take place using 

an acetone(10) rinse followed by pressure washing with water. Solvent usage is 

minimised by using solvent to clean more than one reactor in series. 

4.1.17 Emissions to air during cleaning will be relatively small. Acetone(10) is miscible in water 

and much will be collected in the wash water.  Any losses to air will be via the vacuum 

system, which means emissions will pass through the condensers and carbon filter 

before being released from point A1.  Emissions will therefore be controlled. 

 

 

  



PETERBOROUGH AND CAMBRIDGE BUSINESS DEVELOPMENT COMPANY LTD  
APPLICATION FOR AN ENVIRONMENTAL PERMIT 
ENVIRONMENTAL RISK ASSESSMENT  

 

ST18636/FINAL 
MARCH 2021 

 Page 8 

  

5 INPUTS TO H1 ASSESSMENT 

5.1.1 The Environment Agency has developed the H1 assessment tool as a means of 

screening emissions to air from permitted processes.  The tool applies a dilution factor 

to emissions from the site to predict potential concentrations in air. 

5.1.2 The H1 tool has been completed in this case and has shown that emissions to air will 

screen out as being insignificant and are very unlikely to have any impact on those 

living or working nearby. 

5.1.3 The inputs to the H1 assessment were chosen to assess the worst-case impacts as 

explained below. 

5.1.4 The flow rates entered into H1 for points A1 to A4 are based on the actual design of 

the plant.  Following installation these flow rates have been verified by hot wire 

anemometer to show that the designed flow rates will be achieved.  

5.1.5 In terms of the emissions all potential reactions were reviewed and the emission rate, 

based on the worst-case emission of that substance from all the different reactions, 

was selected for input to the H1 tool. 

5.1.6 Emission rates were calculated based on the mass balance for the reactions, taking 

into account the inputs, the quantity that might be generated during the process and 

the quantity collected in the products and waste streams. 

5.1.7 Where possible the inputs were sense checked using measurements of volatile 

organics taken at a similar installation, which is already in operation, using a PID meter. 

5.1.8 Further detail of the mass balance and how the emission rates were calculated is 

provided in a document entitled “Justifying Air Emissions”, that has been provided to 

the Environment Agency as Appendix 4. 

5.1.9 Although emissions from the surge tank would only take place in exceptional 

circumstances and are not expected as a matter of routine, these were included within 

the H1 assessment.  The H1 assessments assumes that there may be emissions from 

the surge tank for 1% of the time or 3.65 days every year.  In reality the careful 

management of the site and control measures in place should mean that emissions 

happen less frequently, if at all. 

5.1.10 It has also been assumed that  most VOCs will be emitted to some extent, though in 

reality the majority of emissions are expected to be retained in the liquid phase either 

within the product,  or returned to the waste stream via the condensers.  The only 
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emission of concern is expected to be HMDSO(5), which is more volatile than the other 

chemicals present. 

5.1.11 Where chemicals are not included in the H1 it is because there is no realistic possibility 

of the substance being emitted to air because either: 

• it has a very low vapour pressure or high boiling point and will remain in liquid 

form at the temperatures within the reactor (up to 70oC); 

• it is very short lived being rapidly consumed within the reaction; 

• it is very soluble and will be retained in liquid phase (for example ammonia is 

used in small quantities but is expected to stay in solution, with any that does 

escape captured in the caustic scrubber); 

• it is used in a completely contained system, for example monoethylene glycol 

is used with the heating and cooling systems.  This will be recirculated within 

the heating and cooling water and is not emitted to air. 

5.1.12 The H1 Assessment is provided as Appendix 3. 
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6 ENVIRONMENTAL ASSESSMENT LEVELS 

6.1.1 Once the concentration of emissions from the process have been calculated the H1 

tool compares these levels against statutory air quality standards or Environmental 

Assessment Levels (EALs) set by the Environment Agency. Below these levels the 

chemicals are not considered to have an impact on human health or the environment. 

6.1.2 These published EALs have been used wherever possible.  However, some of the 

chemicals used on site are unusual and there is no EAL published by the Environment 

Agency.  In these cases the EAL selected was based on that for another similar 

chemical, which is known to have similar characteristics and a similar level of toxicity 

or on  the  defined no effect limit (DNEL), no observed adverse effect level (NOAEL) or 

lowest observed adverse effect level (LOAEL) provided by the European Chemicals 

Agency (ECHA). 

6.1.3 This approach was based on the Environment Agency’s “Derivation of new 

Environmental Assessment Levels to Air” which was consulted on late in 2020. 

6.1.4 Further details of how the limits were derived is provided in Appendix 4. 

 

 

  



PETERBOROUGH AND CAMBRIDGE BUSINESS DEVELOPMENT COMPANY LTD  
APPLICATION FOR AN ENVIRONMENTAL PERMIT 
ENVIRONMENTAL RISK ASSESSMENT  

 

ST18636/FINAL 
MARCH 2021 

 Page 11 

  

7 RESULTS OF H1 ASSESSMENT 

7.1.1 The results of the H1 assessment showed that all emissions to air screened out as 

being insignificant.  That is the predicted concentrations in air were less than 1% of 

the published or derived long term EAL for all chemicals. 

7.1.2 All but one chemical was also less than 10% of the short term EAL.  The only exception 

to this was ethyl bromide(28) which was predicted to reach 14% of the short term EAL.  

As ethyl bromide(28) breaks down in the atmosphere, with a half-life of approximately 

45 days1, is not widely used and has few natural sources, background concentrations 

in air are expected to be negligible.  

7.1.3 All emissions to air can therefore be screened out from further assessment. 

 

 

  

 
1 https://pubchem.ncbi.nlm.nih.gov/compound/Bromoethane#section=Ecological-Information – and 
https://www.who.int/ipcs/publications/cicad/en/cicad42.pdf accessed 25.3.21 

https://pubchem.ncbi.nlm.nih.gov/compound/Bromoethane#section=Ecological-Information
https://www.who.int/ipcs/publications/cicad/en/cicad42.pdf
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8 GLOBAL WARMING POTENTIAL 

8.1.1 The impact of emissions from the site on global warming will be relatively small.  There 

will be no emissions of the major greenhouse gases, such as methane, carbon dioxide, 

nitrous oxide, CFCs or HCFCs.  The H1 assessment shows that the major contribution 

to global warming from the site will be electricity usage. 

8.1.2 Electricity use will be monitored and reviewed to make efficiencies where possible.  

Further detail is presented in the BAT Assessment. 
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9 PHOTOCHEMICAL OZONE CREATION POTENTIAL 

9.1.1 Ozone (O3) can be formed when nitrogen oxides and VOCs react in the presence of 

sunlight.  Ground level O3 formed in this way can cause irritation of the respiratory 

tract and can worsen underlying conditions such as asthma or emphysema. 

9.1.2 As far as possible the H1 assessment has predicted the potential ozone creation 

effects that may be associated with the site.  However, for the chemicals that have 

been added as a user input, the ozone creation potential is not readily available. 

9.1.3 It is known that the installation may contribute to ozone creation because VOCs will 

be emitted.   

9.1.4 Measures to minimise this impact are those that minimise VOC emissions and include 

the condensers to capture VOC, the carbon filter to polish emissions to air, use of best 

available techniques to transfer VOCs into the reactor, good housekeeping to 

minimise spills and other fugitive emissions. 
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10 ODOUR 

10.1.1 The following measures will be undertaken to minimise any emissions of odour from 

the site. 

10.1.2 All reactions take place in sealed reactors with emissions only through the abatement 

systems.  The condensers and carbon filter will remove VOCs that may be odorous. 

10.1.3 All raw materials and wastes will be stored in sealed containers.   Daily inspections will 

made to the storage areas to ensure that containers remain in a good state of repair 

and that lids are properly in place. 

10.1.4 Lids will be removed from drums only to transfer materials into or out of the process.  

The lid will be replaced immediately after the transfer.   Drums will not be left open. 

10.1.5 Transfer into the process will be via a tube placed under the surface of the liquid with 

materials drawn into the reactor via the vacuum system.  

10.1.6 Damaged drums, which may leak, will be replaced as soon as possible and any spillages 

will be cleaned as soon as possible using a suitable absorbent material.  The 

absorbents will be placed in a closed container pending disposal. 

10.1.7 All processing takes place inside the building. 

10.1.8 As a result of the measures in place it is considered that emissions of odour will be 

controlled and should not cause an issue at nearby properties. 

10.1.9 An inspection will be made around the chemical store and the outside of the building 

at least once a day to ensure that there is no noticeable solvent or acid odour.  Should 

odour be detected this will be reported to the site manager, the cause will be 

investigated and appropriate remedial action will be taken. 

10.1.10 A record will be kept of these inspections, any issues noticed and the actions taken 

to address odour issues where they occurred. 
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11 NOISE 

11.1.1 Operation of the chiller, heater, vacuum system and reactors may give rise to noise.  

To address this risk a noise report was prepared as part of the planning application.  

The assessment showed that with acoustic housing and acoustic louvres around 

equipment that was external to the building, noise from the plant would be below 

background levels at the nearest residential receptor. 

11.1.2 A copy of the noise report is attached as Appendix 5. 

11.1.3 All plant and equipment will be inspected and serviced in accordance with the 

manufacturer’s recommendations so that it is not excessively noisy in operation. 

11.1.4 The acoustic housing discussed in the noise report has been installed and will also be 

inspected and maintained so that it continues to be fit for purpose. 

11.1.5 In view of this no further measures are considered necessary to control noise form the 

installation. 
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12 FIRE  

12.1.1 A number of the chemicals to be used on site are flammable, highly flammable or, in 

a small number of cases, extremely flammable.  It is therefore important to manage 

the risk of fire. 

12.1.2 All chemicals are stored in appropriate containers, usually steel drums.  Procedures 

are in place to prevent spillage and to clear spillages in the event that one should 

occur. Individual bunds are provided around drums stored in the building.    Externally 

fire resistant, self-bunded stores will be provided within the bunded storage area.  

These are illustrated in Appendix 6. 

12.1.3 All staff will be given training and only those who are competent will manage the 

process.  Training is also provided in management of spills and written procedures are 

will be in place to ensure the installation is managed safely. 

12.1.4 HAZOP assessment and DSEAR assessment and zoning has taken place as appropriate.  

Where necessary ATEX certified equipment is used. 

12.1.5 Systems will be in place to avoid the potential for sparks, with no sources of ignition 

permitted in processing and storage areas.  Permits for work will be required for 

carrying out maintenance and similar activities in these areas, ensuring all reasonable 

safety measures are in place. 

12.1.6 Nitrogen(42) blanketing will be used in each reactor before VOCs are introduced to 

minimise the potential for fires within the reactors. 

12.1.7 Good housekeeping will be employed, with the site being inspected daily and litter, 

weeds or other flammable materials being removed from storage areas if necessary. 

12.1.8 The building has a significant ramp to the back and has been designed so that the 

processing area has falls towards a central sump.  In the event of a fire the building 

will contain up to 26,450l of water.  The significant ramp at the back of the building 

means that, should fire water overcome the 26,450l capacity it will escape towards 

the front of the building where the down pipes will be fully sealed in with concrete  

and the nearby manhole will be raised and provided with a sealed cover.   The concrete 

apron in front of the building will be maintained and expansion joints have been 

sealed. 

12.1.9 The storage area has integral bunds within each fireproof store.  Around this the yard 

will have impermeable pavement, surrounded by kerbing and draining to a central 
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sealed sump.   A barrier will be in place across the gateway, to contain liquids except 

when a forklift is entering or leaving the storage area. 

12.1.10 As far as possible fire water will be retained within these structures, minimising 

emissions to the environment.
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APPENDIX 1 

 

Groundwater Risk Assessment 
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APPENDIX 2 

 

Controlled Waters Detailed Quantitative Risk Assessment 
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APPENDIX 3 

 

H1 Assessment Emissions to Air 
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APPENDIX 4 

 

Justifying Air Emissions 
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APPENDIX 5 

 

Noise Assessment 
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APPENDIX 6 

 

Specification of External Storage Units 



 

  

 


