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Bridgwater Showground Road Environmental Permit – Supplementary Information 

 

Permit application ref:- EPR/UP3708SB/A001 

 

With reference to the above detailed permit application, we write to include supplementary information to 

the application for your consideration. The pre-application advice we received in February 2020 stipulates 

that the following information should be provided in relation to stack height. 

Specifically the following information was requested. 

1. A consideration of the stack height of other incineration and/ or co-incineration plants; 

2. A consideration of the influence of building height and surrounding environment on stack height; 

3. A consideration of pollutant impact against varying stack heights and with different scenarios of 

air abatement systems (through modelling); and 

4. A consideration of costs incorporating a cost-benefit analysis (CBA). 

Accordingly, we have enclosed an additional documentation for your consideration to provide additional 

consideration of these points, including the Air Quality Stack Height and NO2 ELV Sensitivity Analysis 

(ref. H171P-G9-00-2107-00) to address point 3 above.  

The remainder of the above listed points (1, 2 and 4) are considered in this report. 
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1. Stack height of other incineration and/ co-incineration plants 

 

The table below makes comparison between the proposed facility and recently permitted Energy from 

Waste (EfW) facilities with similar stack heights. The facilities are compared with regards to the following 

criteria:- 

 The effective stack height 

 The annual tonnage permitted 

 The achievable daily average NOx emission limit value 

We have selected a short-list of EfW facilities to base the comparison on, based on those of similar 

technology type, annual throughout, and for which permit decisions have been recently issued. We note 

there are permitted EfW facilities in the England that utilise a higher stack than is proposed at the 

Bridgwater Resource Recovery Facility (BRRF). However, we note that many of these facilities are 

designed for a substantially higher annual throughput, and consequently will have a greater mass 

emission to air. Therefore we have not included these in the short-list, with exception to the recent 

decision on permit variation for the Rivenhall Integrated Waste Management Facility, noting this facility 

has a markedly higher annual throughput than proposed at the BRRF. 

Operator Name Site Name Effective stack 

height* 

Annual tonnage NOx ELV  

(daily average) 

Bridgwater 

Resource Recovery 

Ltd 

Bridgwater 

Resource Recovery 

Facility 

40m 130,000 120mg/Nm3 

Gent Fairhead & 

Co. Ltd 

Rivenhall 

Integrated Waste 

Management 

Facility 

35m 595,000 100mg/Nm3 

Equitix Baddesley EfW 25m 130,000 120mg/Nm3 

Endless Energy Endless Energy 

Facility, Keighley, 

Yorkshire 

60m 148,800 120mg/Nm3 

Table 1: EfW Stack Height Comparison 

As indicated by the table above the proposed 40m stack height is proportionate to the capacity of the 

operation when measured as annual tonnage. The daily average NOx ELVs at a comparable level to 

those permitted at other sites. 

 
  



 
Applicant:   Bridgwater Resource Recovery Ltd 
Title:   Supplementary Information Submission 
Project:  Bridgwater Showground Road Environmental Permit 
     

2. Topography 

 

The Air Quality Report submitted with the application characterises the topography within the vicinity of 

the facility as flat and includes consideration of the facility structures themselves along with those of 

nearby buildings in the results of the dispersal model.  

Therefore, it is confirmed that consideration of the influence of building height and the surrounding 

environment included in the dispersal model assessments that have been conducted to support the 

application and therefore no further information is to be submitted on this point.  

The flat lying nature of the landscape surrounding the facility is illustrated in the photograph below. This 

photograph demonstrates the current stage of construction of the facility, showing also that a 40m high 

stack has already been erected. 

 

Figure 1: Photograph illustrating the topography surrounding installation 
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3. Stack Height and NO2 Sensitivity Analysis 

 

The accompanying report (ref. H171P-G9-00-2107-00 Air Quality Stack height and NO2 ELV Sensitivity 

Analysis) provides the information required by point 3 of the pre-application advice received. Within this 

report, consideration was provided of different stack heights at 5m intervals from a minimum height of 

25m to a maximum of 65m.  

The effect of increasing the stack is modelled for a range of pollutants, and at difference temporal 

intervals, which have been selected where the Process Contribution are shown to be above the relevant 

EQS Screening Threshold. 

These include:- 

 Annual mean nitrogen dioxide (NO2) 

 99.97th percentile of 1-hour mean NO2 

 99.9th percentile of 15-minute mean sulphur dioxide (SO2) 

 Annual mean Volatile Organic Carbons (VOCs) 

 Annual mean cadmium (Cd) 

 Annual mean arsenic (As) 

 Annual mean lead (Pb) 

 Annual mean manganese (Mn) 

 Annual mean nickel (Ni) 

 Maximum hourly mean vanadium (V) 

The report illustrates the impact of increasing the stack height within the modelled grid outside of the 

permit boundary, and at the sensitive receptor which the modelling shows to experience the greatest 

impact from the emission. 

Separate NOx emission scenarios are also modelled to replicate the impact of alternative emissions 

abatement techniques being deployed at the installation.  

In relation to the analysis of impacts with varying the stack height, the report concludes that there is a 

distinct change in the reductions in concentration at a stack height of 40; up to this point the reductions 

in Process Contributions (PCs) with increasing stack height are relatively steep, whereas for stack heights 

above 40m the curve is distinctly shallower. This indicates that the environmental benefit of increasing 

the stack height above 40m is relatively limited, and that the selected stack height of 40m is sufficient to 

ensure that there will be no significant impacts on local air quality. Importantly, the report concludes that 

the benefits of increasing the stack height beyond this point greatly diminish in terms of the reductions in 

pollutant concentrations. 

The assessment also finds that there would be relatively little benefit in reducing the annual mean NO2 

ELV as the maximum annual mean nitrogen dioxide PEC is already less than 70% of NO2 Environmental 

Assessment Level (EAL), and this changes by less than 1%, even if the ELV were more than halved. 
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4. Cost Benefit Assessment 

 

We have undertaken a cost-benefit comparison between the proposed 40m stack and a nominal 60m 

stack height.  

4.1 Capital costs – 40m stack 

 

Item 40m Stack 

Capital costs for stack construction and installation £145,000 

Crane and platform assistance £18,500 

Civils work £25,000 

Site team supervision  £30,000 

Total Price £218,500 

Table 2: Capital costs associated with 40m stack 

 

4.2 Capital cost – 60m stack  

The costs presented in Table 3 reflect the additional costs associated with the change in stack height at 

this advanced stage of the construction process. The costs estimation for the installation of a higher stack 

cannot therefore ignore the status of the existing works (as illustrated in the photograph in Figure 1) and 

costs related to the dismantling and demolition of the stack installed as part of the completed construction 

works for the site. Furthermore the estimation also takes into account the abortive costs of the currently 

installed stack that needs to be replaced. 

It is also noted that the change in stack height would include a number of indirect costs and consequential 

losses due to a delay in final commissioning, which is currently scheduled for completion by 16 July 2021. 

These have not been included in the cost benefit assessment at this stage, but this can be provided if 

required. These costs are estimated to be in the range of approximately £200,000 per every week of 

delay. 
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Item 60m Cost (£) 

Capital cost and installation of a 40m stack £218,000 

Removal of 40m stack £30,000 

Site team supervision during removal and demolition £20,000 

Engineering activities £20,000 

Disposal cost associated with 40m stack £15,000 

Capital cost of a 60m stack £205,000 

Civils work (including demolition and disposal of existing foundation £90,000 

Crane rental for stack erection £45,000 

Other associated direct costs (e.g. tail fan modification, modification of electrical 

feeders etc) 

£50,000 

Site team supervision during installation £40,000 

Total capital costs £733,000 

Table 3: Capital Costs Associated with 60m stack 

 

The Marginal Cost Increase between the 40m and 60m stack is shown in Table 4. 

Item 40m Stack 60m stack Marginal Cost increase 

Total Price £218,500 £733,000 £514,500 

Table 4: Capital cost increase 

 

The above costs represent a budgetary estimate to present the order of magnitude of the cost impact 

that may derive from the change of the stack height. For the purpose of this report, these figures do not 

take into account any overhead costs and profit which instead have to be considered by the Contractor.  

4.3 Annual maintenance costs 

Annual operation and maintenance costs are estimated to increase by c£40,000 for the 20m increase in 

stack height. This is estimated on a pro-rata increase rate of £10,000 per 5m increase in stack. This is to 

factor in maintenance fees, plus increase load on the exhaust fan, required to facilitate the increase in 

stack height.  
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4.5 Environmental Benefit Assessment 

The environmental benefit is recorded a percentage decrease in the maximum process contribution in 

both the grid area (outside of the permit boundary) and at the nearest sensitive receptor.  

These values are taken from the Air Quality Stack Height and NO2 Sensitivity Analysis (ref. H171P-G9-

00-2107-00) and are summarised in the table below.  

The values for the 40m and 60m stack used for the cost-benefit assessment are highlighted in yellow. 

Stack height (m) 25 30 35 40 45 50 55 60 

Max on grid ug/m3 4.13 2.48 1.55 1.03 0.72 0.50 0.4 0.33 

% 10.325 6.2 3.875 2.575 1.8 1.25 1 0.825 

Max at sensitive 

receptor 

ug/m3 2.73 1.94 1.13 0.67 0.53 0.39 0.29 0.24 

% 6.825 4.85 2.825 1.675 1.325 0.975 0.725 0.6 

Screening threshold 0.4 (1% of EAL) 

Table 5: Maximum Predicted Annual Mean NO2 PC with varying stack height (ug/m3) 

The reduction in NO2 at the proposed 40m and nominal 60m stack are taken from the stack height 

sensitivity analysis accompanying this report (see below). 

Costs are assessed based upon the marginal increase in capital cost, plus the estimated increased in 

operational costs, for the higher stack height. The capital costs are annualised over a 30 year period, and 

subject to a 3.5% interest (in accordance with HM Treasury Green Book guidance).  

The cost-benefit assessment finds that the annualised marginal cost of increases the stack height from 

40m to 60m is £67,974.05. This is equivalent to a costs of:-  

 £51,307.17 to decrease the Process Concentration at the nearest point on the grid outside of the 

site boundary by 1%; and 

  £63,231.67 to decrease the Process Contribution by 1% at the nearest sensitive receptor. 

In accordance with the conclusions derived from the additional air quality dispersal modelling, the 

selected 40m stack height achieves appropriate dispersal to achieve sufficiently low levels of pollutants 

in ambient air at the closest receptors.  

The modelling demonstrates that the reductions in the Process Contributions both outside of the site 

boundary and at the nearest receptor, increasingly diminish as the stack height increases. Subsequently 

the costs associated with increasing the stack height from 40m to 60m are disproportionate to 

environmental benefit that would be achieved. 
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Comparison Table – 40m and 60m stack height options with NOx emission limit of 120mg/Nm3 

Parameter Units 
Stack Height 

40m 60m 

Impact of long-term emission of NO2 at Point of maximum impact on grid %PC of AQAL 2.575 1.25 

Impact of long-term emission on NO2 at Point of maximum impact at the nearest sensitive receptor %PC of AQAL 1.675 0.6 

Total CAPEX £ £218,500 £733,000 

Marginal CAPEX increase £  - £514,500 

Total annualised cost (including maintenance and operation) £ p.a £11,880.14 £79,854.19 

Marginal annualised cost increase (incl. maintenance and operation) £ p.a.  - £67,974.05 

Marginal cost per reduction in impact (% PC of AQAL) (at Point of maximum impact on grid) £ p.a. - £51,301.17 

Marginal cost per reduction in impact (% PC of AQAL)  (at Point of maximum impact at the nearest 

sensitive receptor) 
£ p.a. - £63,231.67 

Table 6: Cost Benefit Comparison 

 

 


