
BUTTINGTON QUARRY (DNS/3214813) 

STATEMENT FROM BiIG FOR PLANNING INSPECTOR HEARING 2022 

Response to PINS August 2021 Ch 6 Air Quality 

https://dns.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/DNS/3214813/DNS-

3214813-000510-03.08.21%20Response%20to%20PINS.pdf 

4.4.1 BE/ECL summary of BIIG concerns: 

1 Complex Relief/2 cold air accumulation/3 Grounding/4 Recirculation of polluted air/5 Pollution 

limits/6 WHO guidelines/7 Downwind pollution/8 Emissions breaches  

4.4.2. Points 1-4 and 7 are addressed by CERC APPENDIX 4 (pdf page 129) and are addressed 

below. CERC 2 bullet point 7 first. 

…………………………………………………………………………………………………………………………………….. 

CERC Report  

Critical Review of BIIG responses to dispersion modelling report 

2 Executive Summary [pdf p.130] 

BIIG disagrees with the summary statement [2.7] by CERC:  

“AERMOD should be discounted as it is not reliable evidence”. 

Two systems are widely used for Air Quality Assessment: ADMS and AERMOD. ADMS is slightly more 

popular in the UK but is not well known elsewhere. AERMOD is most well-known globally. 

Incinerator proposals can use AERMOD in their AQAs. 

The rejection of the AERMOD assessment in CERC Appendix A page 4 is convenient for the applicant. 

However, CERC Appendix A also quotes excerpts from Keighley application where the Environmental 

Agency itself even mentions AERMOD as alternative modelling software. AERMOD is not discounted. 

(Appendix page 13). 

Thus, we do wonder in whose interests it is to say that AERMOD is ‘not reliable evidence’ here?  

We therefore consider that the AERMOD plot (below) does indicate where pollution will generally 

fall. The weather data show that the SW winds will regularly take pollution downwind to Trewern 

and Middletown. On days when the weather is conducive to temperature inversions, polluted air 

drainage from the hill slopes cooled by radiation will collect at Trewern. 

CERC 3.3.1. points out that the Environmental Agency report for Keighley noted that they could not 

comment on the validity of Plume Plotter’s predictions because they had not seen the model input 

parameters.   

However, the details for the input parameters for Buttington are available. 

https://plumeplotter.com/buttington/howitworks.php  

Plume Plotter modelling is based on the same parameters as any other air quality assessment 

system. The parameters are given in the ECL report August 2020, Table 6.5 and 6.6; and see CERC 

page 7). These include:  

 Height of stack 70m 

 Stack diameter 1.6m 

https://dns.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/DNS/3214813/DNS-3214813-000510-03.08.21%20Response%20to%20PINS.pdf
https://dns.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/DNS/3214813/DNS-3214813-000510-03.08.21%20Response%20to%20PINS.pdf
https://plumeplotter.com/buttington/howitworks.php


 Stack location latitude 52.683503, longitude -3.0841569 

 Exit Temperature 1350   Table 6.6 August 2020 

 Exit velocity 19m/sec Table 6.5 August 2020 

 emission rates of NO2 from the stack 3.12 g/s Table 6.6 Aug 2020 

 Altitude 90m above sea level (the quarry floor) 

 ERA5 weather data (from ECMWF) for latitude 52.75, longitude -3.00 

 Albedo:0.23. 

 Bowen ratio: 1. 

 Roughness length: 0.3m. 

 Rural location. 

 Buildings as specified in ECL Table 14 

 Relief of the area (using SRTM terrain data) 

The isopleth maps in the ECL document Ch 6 Air Quality Technical Appendix (August 2020) also 

show, for example, concentrations of pollutants to the NE of the stack. These correspond in general 

with the AERMOD plot.  

The main inescapable points, obvious to the local community, (see the map below) are:  

 Trewern is the focus for cold air drainage and associated pollution in still air conditions.  

 The whole valley running to the north east gets ‘in your face’ pollution, at the level of the 

stack discharge, most of the time in normal conditions. The hill tops stand clear above the 

pollution. The housing area is within the polluted air which is not freely dispersed above it.  

 

 

 



 

CERC RESPONSES 

3.1 Complex Relief 

3.1.1 We acknowledge that an enormous amount of data on terrain and NWP has been used, and 

the validation of ADMS in other studies 

http://cerc.co.uk/environmental-software/model-validation.html .  

Nevertheless, despite the CERC modelling, residents are not reassured by the predictions of the 

modelling because of their own observations in this terrain. See 3.2 and 3.4. 

3.1.2. Potential for local down wash 

Downwash has been observed and filmed at Shrewsbury and Gloucester incinerators. The bonfire 

smoke referred to, on that day at Buttington/Trewern, indicated the downhill direction towards the 

school and housing that any flue downwash (should it occur) would take. The area (within which the 

quarry defile is cut) is slightly elevated. Lee wave eddies can roll air downwards behind obstacles, at 

any scale, where there is normal mixing in turbulent air. This could occur here. 

Example:  

https://www.facebook.com/Plume Plotter/videos/1877369575775049 

The Buttington stack base would sit within the quarry floor at 90m. The land surrounding the cleft of 

the quarry immediately downwind is 120-125 m. The 70m flue extends only 35 - 40m above the 

quarry lip. Cefn Cottage is just 200m downwind. It is at an elevation of 110m, 50m below the flue 

outlet.  This habitation and the housing estate at 600m (or less) from the flue are in a very 

undesirable location. 

 

http://cerc.co.uk/environmental-software/model-validation.html
https://www.facebook.com/Plume%20Plotter/videos/1877369575775049


Map reference: page 25 Chapter 4: Description of the development  

ECL Ref:ECL.001.01.02/ES Date 2020 ISSUE: FOR CONSULTATION  

3.2 Cold air can accumulate to a great depth 

CERC says that this the same as concern 4 i.e. recirculation of polluted air. It isn’t. 

3.2 is about the potential of the configuration of the local landscape to create a very deep pool of 

cold air.  

Since the ‘channelling’ effect along the Severn Valley has been noted, then it should be 

acknowledged that cold air reaches to over 200m in the adjacent Severn Valley.  This is caused by 

the valley narrowing to 1km at Buttington, exacerbated by advection/katabatic movement from the 

broader Camlad basin to the south. A large volume of cold air from the Camlad basin piles up in 

squeezing through the Buttington gap. The phenomenon was illustrated in the photograph supplied, 

and the cause illustrated. It is a special case of local geography where cold air can overwhelm a flue 

exit at 90+70m=150m AOD. This is what we actually see and record.  

3.3.1. The flue cannot disperse the pollution in the way it is intended 

We agree that Pwll Trewern is aligned with the prevailing SW winds; that this is taken into account in 

the modelling; that a 70m stack exit velocity of 19 m/s, in theory, gives a ‘high effective stack height’.  

What we actually see at Shrewsbury is the discharge of hot emissions sideways. The movement of 

the parcel of hot air is not as predicted.  Here, the effective stack height is the height of the stack 

itself. Emissions may not necessarily have the lift indicated on the modelling to give a high ‘effective 

stack height’.  The ‘effective stack height’ (page 7 in the CERC report) is not necessarily effected. We 

are being asked to believe the modelling when examples do not verify the modelling.  

 

 

The video is available at this link 

https://www.facebook.com/1117714071729058/videos/546981662548402 

 

https://www.facebook.com/1117714071729058/videos/546981662548402


 

3.3.1. CERC continued 

Thus - Pollution will be concentrated in the Trewern /Middletown area due to the grounding of 

the plume. 

As you can see in this composite long section below [SW – NE] of the Trewern Valley, much of the 

housing is at the level of the potential flue emissions under normal weather conditions with air 

mixing. 

Irrespective of the AERMOD/ADMS predictions, it is obvious to the local inhabitants that the plume 

will impact the area. It is the sheer persistence of this ‘in your face’ stream of pollution over the 

lifetime of this proposed incinerator that is the problem for the community. Not only will the 

emissions carry PMs, NO2 etc. but also a cocktail of heavy metals.  

We doubt if any other incinerator in the UK operates in these conditions i.e. consistently discharging 

pollution onto the local population living locally at the height of the flue exit. The plume is 

constrained to move within this valley for most of the time. Hills rise to 400m on the NW side, and 

over 200m to the east.  ‘Grounding’ in this context occurs because the hills are in the way; the 

polluted air must exit over the settlements in normal conditions (i.e. not ‘grounding’ in a pool of cold 

air in an inversion).  

 

We therefore continue to assert that the AERMOD plot does indicate where pollution will be 

concentrated. The weather data clearly show the prevailing winds will normally take the pollution 

downwind to Trewern, the SSI and Middletown. Turbulent air mixing described CERC page 7 is the 

normal situation, but the plume is entrained in the valley. It is not freely dispersed. Thus the 

Application’s ‘insignificant’ amounts of pollution will be concentrated on the inhabited area. Isopleth 

maps in Ch6 (August 2020) show concentrations of pollutants, as expected, NE of the stack on the 

school/settlements. 

It is patently obvious to people living here that the altitude of the pollution discharge is the altitude 

at which they live, in the hills at Middletown and Garreg, overlooking Trewern in the valley.  

3.4. CERC page 8 

Polluted air grounding on the hillsides drains back into Pwll Trewern 



CERC: The recirculation of polluted air due to cold air drainage effects could possibly 

occur for low level sources, but not for this case of an elevated stack with a high 

effective stack height. The plume is too high above the ground level for this to be 

important. In the UK, the number of instances of these meteorological conditions is low.  

We don’t agree that the plume is too high above ground level for recirculation of pollutants. As 

illustrated 3.2, the flue discharge could be overwhelmed. 

However, this section is about drainage of cold air from surfaces above the inversion level.  When 

the pollution is dispersing above the cold layer, the polluted air will nevertheless contact the cold 

ground surface on Long Mountain and Moel y Golfa, 200 - 400m. The extensive surfaces are cooled 

by overnight radiation. This layer of cooled air continues to drain into the cold air pool, taking the 

pollution with it.  

This phenomenon is well observed by the local population; it is frequent; it has been noted as a 

problem with ammonia pollution in the past.  

For context: The tributary valley within which Trewern stands at 70m is 1km wide. Pwll Trewern also 

collects cold air derived from Moel y Golfa at 403m and from the plateau of Long Mountain at 

200m+.  

…………………………………………………………………………………………………………………………………………………….. 

FURTHER QUERIES: UPLOAD 19/02/2021: https://dns.planninginspectorate.gov.uk/wp-

content/ipc/uploads/projects/DNS/3214813/DNS-3214813-000078-Ch%2006%20-

%20Air%20Quality.pdf   

Ammonia and nitrogen NRW request: assessment on effect of an ILU (Poultry: pdf.256-257) on the 

woodland SSSI.  

The ILU at Leighton is neglected. It contributes significant pollution. Should it not also be assessed?  

Quarry stability 

Ch2 shows a 600 slope from 90 – 115m (Ch6 pdf p352) produced by cut (and fill) to accommodate the 

ERF. These are soft rocks; landslip would immediately affect the road and functioning of the unit. 

Despite the engineering proposed, this has a bearing on the safety of this facility.  It is a confined site 

for access.  

……………………………………………………………………………………………………………………………………………………. 

ECL BROAD ENERGY SECTION AUGUST 2021  

 

Responses to points 5 Pollution limits/6 WHO guidelines/8 Emissions breaches 

Firstly: General points regarding WHO guidelines: 

Sections 4.4.3. and 4.4.4. on page 8 

BE’s response is that others (Natural Resources Wales) set the admissible emissions levels, thus no 

changes to take into account WHO's more recent data on toxicities are required. Yet the WHO 

guidelines were made publicly available over 20 years ago; e.g. in 2000, WHO considered there to be 

NO safe concentrations allowable for arsenic or chromium-VI (WHO (2000) Air Quality Guidelines for 

Europe, 2nd edn, ISBN 1358 3, ISSN 0378-2255). So, the maximum environmental concentrations of 

0.49 and 0.13 ng/m3 for arsenic and chromium-VI predicted by BE themselves ARE known to be 

https://dns.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/DNS/3214813/DNS-3214813-000078-Ch%2006%20-%20Air%20Quality.pdf
https://dns.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/DNS/3214813/DNS-3214813-000078-Ch%2006%20-%20Air%20Quality.pdf
https://dns.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/DNS/3214813/DNS-3214813-000078-Ch%2006%20-%20Air%20Quality.pdf


hazardous to human health. There is a duty of care owed by Broad Energy to recognise that better, 

well-established data exists and that it shows that the Company will be generating significant, 

harmful hazards to which the local population will be exposed, and to act responsibly, rather than to 

cite outdated limits set by others.  

Table 1. Comparison of predicted maximum ground level process contributions with air quality 

standards used by Broad Energy1 with those of the World Health Organisation (WHO) (2000-20152,3 

;  20213 ) (data from Table 28 of BE13) for 70m stack. BE’s metric (that values > 1% exceed the desired value 

and must be analysed further) is employed. Values exceeding this 1% threshold value are shown in red and 

asterisked*. Blue:from BE’s Table 281. Green: Broad Energy data analysed using WHO guidelines2-4.   

Pollutant Maximum 

Process 

Contribution 
as per Broad 

Energy 

(μg/m3)  

Air 

Quality 

Standard 
(as per 

Broad 

Energy) 
(μg/m3) 

Process 

Contribution 

as % of Air 
Quality 

Standard (as 

per Broad 
Energy) 

WHO Air Quality 

Standard/Guidelines, 

2000-2015 2,3 
(μg/m3)  

Process 

Contribution 

as % of 
WHO (2000-

2015) Air 

Quality 
Standard 

WHO Air 

Quality 

Guidelines, 
20214 

(μg/m3) 

Process 

Contribution 

as % of 
WHO 2021 

guideline 

NO2 annual 

mean 

0.885 40 2.21* 40 2.21* 10 8.85* 

NO2 1 hour 4.20 200 2.10* 200 2.10* - - 

SO2 24-

hours 

3.02 125 2.41* 20 15.06* 40 7.55* 

PM10 

annual 

0.103 40 0.26 20 0.52 15 0.69 

PM10 24 

hours 

0.316 50 0.63 50 0.63 45 0.70 

PM2.5 

annual 

0.103 25 0.41 10 1.025* 5 2.06* 

PM2.5 24 

hours 

Not presented by Broad Energy 25  15  

VOC 

annual 

0.1053 5 2.11* No value for ambient 

(outdoors) found 

   

As annual 5.27 x 10-3 0.003 176* No safe levela    

Cd annual 5.27 x 10-4 0.005 10.5* 0.005 10.5*   

Cr VI 

annual 

5.27 x 10-3 0.0002 2633* No safe levela    

Co annual 5.27 x 10-3 0.2 2.6*     

Pb (lead) 

annual 

5.27 x 10-3 0.25 2.11* 0.5a 1.06*   

Ni annual 5.27 x 10-3 0.02 26.3* No safe levela    

Dioxins 
annual 

4.21x10-10 No standards set for air-borne; ingestion is main route of entry. But 
what about  settlement on crops and garden vegetables and its  

bioaccumulative nature?  

  

Ref (1): BE (2020) Chapter 6. Air Quality. Document for Consultation(2): WHO Europe (2015) Who Expert Consultation on global air quality. 

Meeting Report Bonn, Germany, 2015; (3): WHO (2000) Air quality guidelines for Europe. 2nd edn. Copenhagen ISBN 1358 3, ISSN 0378-2255;  

(4): WHO (2021) WHO global air quality guidelines ISBN 978-92-4-003422-8. 

Using BE’s data and methods of analysis (using predicted values of maximum ground level pollution 

occurring from the 70m stack, with values >1% of the standards requiring further consideration as 

hazardous), Table 1 shows that BE identified 10 compounds that exceed the 1% level. Reanalysis 

using WHO guidelines show that NO2 and SO2 levels exceed the safety threshold more severely than 

predicted by BE’s analysis and that annual PM2.5 now also exceeds the threshold (Table 1). Why 

have BE not provided data for hourly PM2.5, in spite of earlier requests by us to see this data? 

SO2, NO2 and PM2.5 all have severe health effects as recognised by WHO, Public Health England and 

the Health Protection Agency.   

•The six heavy metals that exceed BE’s threshold (Table 1) were analysed further by BE. (note that 

chromium-VI and arsenic exceed the threshold by a staggering ~ 2600 and ~175 %, respectively). 

BE’s Step 1 screening (Table 1) showed that arsenic and chromium-VI exceeded the 100% threshold 

required (183 and 592%, respectively). In BE’s Step 2 screening both metals fell below the threshold 



of 100% and hence were considered not to be emitted at hazardous levels. However, WHO 

guidelines show that chromium-VI should now belong to a different metal Group –(Group 2, not 

Group 3 (WHO Europe, 2015, Expert Consultation, Meeting Report Bonn, Germany). This has serious 

implications for analysis of the data.  Analysis by Dr Phillips-Jones (University of Nottingham) using 

this information shows that chromium-VI now exceeds the 100% threshold by over 3 times and will 

thus be a significant hazard to health that cannot be overcome in the analysis even after Step 2 

screening.  

•  WHO (2021) and Table 1 show that the incineration gases and metals above are more toxic than 

previously thought. The trajectory for standards is overwhelmingly in the direction of lowering the 

concentrations to which humans are exposed. WHO (Sept 22, 2021) has recently issued new 

guidelines on air quality which must surely now be taken into account by planning applications? 

These guidelines affect both health and global warming. 

4.4.3.  Regarding 5 Pollution limits/6 WHO guidelines 

BE states that actual ground level pollution concentrations will be lower than those predicted 

because the data is based on an incinerator that is working 24h/day and 7 days/week. In reality this 

will not be the case. However, with some pollutants being emitted at up to 2600 times the 

threshold, this would seem to make little impact. Moreover, pollutants such as dioxins and dioxin-

like agents (which BE still have not considered) are BIOACCUMULATIVE agents, so levels in people do 

not dissipate with time.   

Dioxins have been given no consideration by BE. Their main route into humans is by ingestion, but 

there is no data about settlement on crops and garden produce. Dioxins appear to be difficult to 

control from the emissions of modern incinerators.    

4.4.10. Regarding Breaches of emissions 

We acknowledge that, since this proposed incinerator will be new plant, it should function more 

efficiently than old. However, no operator can guarantee there will be no breaches of emissions over 

its lifetime. There will be 24/7 pollution localised on the population. The pattern of disease recorded 

over the proposed incinerator’s lifetime will be the definitive study. But we would wish to avoid that.  

Conclusions 

We note: “Hampshire County Council has issued a formal notice on Veolia requiring evidence the 

facility will comply with these [WHO] guidelines” which are more stringent than the BE figures. Why 

should we put up with less than the WHO guidelines when the potential for poor air quality here will 

compromise people’s health? See below: 

https://twitter.com/weyincinerator/status/1451147966455091205  

New WHO Global Air Quality Guidelines (AQGs) provide clear evidence of the damage air pollution 

inflicts on human health, at even lower concentrations than previously understood. The guidelines 

recommend new air quality levels to protect the health of populations, by reducing levels of key air 

pollutants, some of which also contribute to climate change…. The health risks associated with 

particulate matter equal or smaller than 10 and 2.5 microns (µm) in diameter (PM₁₀ and PM₂.₅, 

respectively) are of particular public health relevance. https://www.who.int/news/item/22-09-2021-

new-who-global-air-quality-guidelines-aim-to-save-millions-of-lives-from-air-pollution   

 Wales must safeguard the health of future generations. 

 This is a ‘difficult’ location for both for building and requiring extensive screening. Why has it 

been chosen? 

 This should not be an exercise in monitoring emissions and effect on health.  

https://twitter.com/weyincinerator/status/1451147966455091205
https://www.who.int/news/item/22-09-2021-new-who-global-air-quality-guidelines-aim-to-save-millions-of-lives-from-air-pollution
https://www.who.int/news/item/22-09-2021-new-who-global-air-quality-guidelines-aim-to-save-millions-of-lives-from-air-pollution


 

 

 


