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INTRODUCTION 

 

1.1 Barton Willmore LLP is instructed by Gallagher Estates to submit this further written 

statement in response to the Inspector’s Matters, Issues and Questions. These 

representations expand upon the representations submitted on behalf of Gallagher 

Estates at the earlier stages of the preparation of Reigate and Banstead Borough 

Council’s Development Management Plan (DMP). 

 

1.2 Gallagher Estates owns the Former Copyhold Works site located to the east of Redhill 

which is proposed to be allocated through Policy ERM2/3 of the DMP as a Sustainable 

Urban Extension (SUE).  

 

1.3 Our representations submitted in response to the Regulation 19 DMP consultation 

included a Vision Document which presents our client’s development proposals for the 

site. 
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RESPONSE TO MATTER 9 – POTENTIAL DEVELOPMENT SITES 

 

Issue: Whether the proposed site allocations are justified, effective and consistent 

with national policy in the NPPF. 

 

9a) Sustainable Urban Extensions 

 

Policy ERM2/3 – Land west of Copyhold Works and former Copyhold Works 

 

9 .1  Are  the reasons  for  se l ec t ing  the s i t es  sound ly  based?  I s  there  ev idence  tha t  

the  deve lopm ent  o f  each  a l l oca t i on  i s  su i tab le , ava i lab l e , sus ta inab le, v iab le 

and  de l i v erab le?  

 

9.1.1 Land west of Copyhold Works and former Copyhold Works, proposed to be allocated 

in Policy ERM2/3, is located centrally within the ‘East of Redhill and East of Merstham’ 

broad area of search for Sustainable Urban Extensions (SUEs) identified within Core 

Strategy Policy CS6. The East of Redhill and East of Merstham broad area of search 

is identified in Policy CS6 as being of higher priority than the South and South West 

of Reigate broad area of search. 

 

9.1.2 The Council now appears to recognise that the site (ERM2/3) should be assessed as 

a single site as opposed to two separate parcels. This is reflected in the fact that the 

site is covered by one policy – ERM2/3. Whilst some of the Council’s evidence base 

and the SA has considered the site as two separate parcels, in our view, the evidence 

base should be considered proportionate.  

 
9.1.3 Importantly, the site is shown to be the most sustainable of all SUEs, based upon the 

Council’s own SA (and also taking account of the proposed amendments set out in 

the Council’s Consultation Statement (CD7)) (please also refer to our written 

statement for Matter 1 which comments upon the Council’s SA). 

 
9.1.4 The Council’s Green Belt Review (SD33) identifies that the site – assessed as two 

separate parcels - makes a limited contribution to the purposes of the Green Belt, 

compared to other SUEs. Our written statement for Matter 4 refers to our assessment 

of SD33 as set out in our Regulation 19 representations.  

 

9.1.5 The Council’s ‘Sustainable Urban Extensions – Phasing’ report (SD45) demonstrates 

that the site (ERM2/3) is ranked as the best performing SUE in terms of both 

sustainability and Green Belt.  
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9.1.6 However, despite the site being identified as the best performing of all the SUEs in 

terms of overall sustainability and Green Belt, the Council has explained in its SUE 

Phasing report that the site is proposed to be released for development last of all 

other SUEs due to its location adjacent to the Patteson Court Landfill. The SUE Phasing 

report states that the site is to be released based on ‘an extended timescale 

dependent on ensuring the landfill sites operation is not compromised’ (paragraphs 

4.12). This is reflected in Policy MLS1 and the supporting text (paragraphs 4.6.46 and 

4.10.15). 

 
9.1.7 As set out in our representations, this phasing is unjustified, ineffective, and conflicts 

with national policy.  

 
9.1.8 Firstly, no evidence was published by the Council or any other party at the Regulation 

19 consultation stage to demonstrate that the effective operation of the landfill would 

be prejudiced by the development of the ERM2/3 site for housing in the period up to 

2027.  

 
9.1.9 The technical reports prepared on behalf of Gallagher Estates which were submitted 

in response to the Regulation 19 consultation demonstrate that the development of 

the ERM2/3 site would not prejudice the landfill site’s effective operation. The 

technical assessments also demonstrate that the site is suitable for housing now, as 

the Landfill’s restoration has already commenced, with the western-most cell of the 

Landfill having stopped accepting waste in July 2009 and is now fully restored. 

 
9.1.10 Again, despite clearly demonstrating that this proposed phasing of the ERM2/3 site is 

unsound, no substantive response has been provided by the Council, SCC or Biffa to 

the comprehensive suite of surveys and assessments which were prepared and 

submitted on behalf of Gallagher Estates. We have invited the Council and SCC to 

provide a response and to discuss the findings of the technical work which we have 

submitted. Both the Council and SCC have been unwilling to consider the issue any 

further. Our evidence therefore remains unchallenged. 

 
9.1.11 It remains, therefore, that the only evidence relating to the suitability of the ERM2/3 

for housing and its effect on the effective operation of the Patteson Court Landfill is 

the evidence prepared and submitted on behalf of Gallagher Estates. No evidence has 

been presented at any stage of the DMP’s preparation to support the restrictive 

phasing of ERM2/3 which is proposed. 
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9.1.12 In addition to the evidence submitted with our Regulation 19 representations, a 

technical note prepared by ERM is provided at Appendix 1. This note reinforces the 

fact that the management of the Patteson Court Landfill has resulted in very low 

instances of low intensity odours being recorded in proximity to the ERM2/3 site. The 

note also confirms that there have been relatively few complaints made by residents 

in the area due to odour. The note confirms that Biffa, as operator of the Landfill, are 

required to manage the site in accordance with its Environmental Permit (EP). 

Therefore, the operation of the site is already controlled by the EP, thereby ensuring 

that the ERM2/3 site is suitable for housing ‘now’ (taking account of the lead-in times 

for securing planning permission and developing the site) and that the effective 

operation of the Landfill would not be prejudiced by the development.   

 

9.1.13 Taking all of the above into account, we maintain that the ERM2/3 site should be 

identified as the most preferable of all the SUEs. By the Council’s own evidence 

including the SA, the site is suitable, available, sustainable and deliverable. The 

proposed restrictive phasing of the site’s release for residential development is 

unsound. We therefore seek the deletion of all references within the DMP to the site’s 

phasing. 

 
9.1.14 We address potential viability concerns in our written statement for Matter 12, 

focusing upon the need for the Council, working alongside SCC as education authority, 

to agree an acceptable mechanism to secure the delivery of a new primary school if 

this is to be accommodated as part of the development of EMR2/3. 

 

9 .2  W hat  i s  the ex pec ted  t im esca le and  ra te o f  deve lopm ent?  I s  th i s  rea l i s t i c?  

 

9.2.1 As set out above, there is disagreement between Gallagher Estates and the Council 

regarding the timescale for developing the ERM2/3 site for housing.  

 

9.2.2 As we set out in our Regulation 19 representations, and as addressed in our written 

statement for Matter 12, to ensure that the proposed primary school is operational 

no later than September 2024, a planning permission for the ERM2/3 site including 

the school would need to be granted by 2022.  

 
9.2.3 Therefore, notwithstanding our position that the site should be released at the point 

of the DMP’s adoption in order to help meet identified housing need, the release of 

the site early in the plan period is necessary if the education requirements identified 

by the Council and SCC are to be delivered to meet forecast demand. 
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9.2.4 Gallagher Estates summarised the anticipated timescales for bringing forward the 

development of the site in response to the Regulation 19 consultation within 

paragraphs 3.22-3.24 of the representations. The timescales we have set out, which 

estimates approximately five to six years from the point of submitting an outline 

planning application to the completion of the development, are considered realistic. 

This lead-in time for delivery the site, which we consider will be similar to other SUEs, 

taking into account of the size of other SUEs, further reinforces our position that the 

sites should be released upon adoption of the DMP, without any phasing. 

 

9 .3  W hat  type  o f  u ses  and  sca le o f  deve lopm en t  w ou ld  each  s i te  be ex pec ted  to  

de l i v er ?  A re  these appropr ia te  and  de l i v erab le?  

 

9.3.1 Policy ERM2/3 allocates the site for approximately 210 dwellings and serviced land 

for a 2FE primary school. We support the Council’s proposed modification to Policy 

ERM2/3 (Minor Modification reference Min253) identifying that if it is demonstrated 

that there is no need for a primary school then that land would be available for 

additional residential development. Our Regulation 19 representations demonstrates 

that these uses could potentially be accommodated (see pages 47-49), albeit we have 

set out our in principle and detailed concerns relating to allocation and delivery of 

the proposed primary school in our written statement for Matter 12. 

 

9.3.2 As we have submitted previously, the masterplan prepared and submitted on behalf 

of Gallagher Estates demonstrates that the site has capacity for approximately 300 

dwellings rather than approximately 250 dwellings as the Council proposed, if it were 

wholly developed for residential. This excludes any provision of Gypsy and Traveller 

pitches. 

 

9 .4  W hat  a re  the  s i t e  cons t ra in ts , po ten t ia l  im pac ts  or  i n f r as t ruc tu re  

requ i rem en ts  o f  the a l loca t i on  and  how  cou ld  these be  addressed?  

 

9.4.1 A detailed analysis of the site was provided within the Regulation 19 representations 

submitted on behalf of Gallagher Estates. This demonstrates that the site is not 

subject to any constraints preventing its development for housing. 
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9.4.2 The likely infrastructure requirements of the allocation, including those set out within 

the Infrastructure Delivery Schedule provided at Annex 6 of the DMP, are 

acknowledged by Gallagher Estates. A detailed assessment of the likely impacts 

arising from the development of the site will be undertaken as part of a future 

planning application for the site. This will help inform the package of on and off-site 

mitigation measures including infrastructure requirements. 

 

9 .5  W here a  s i t e  i s  t o  be  re leased f rom  the Green  Be l t , have  the ex cep t i ona l  

c i r cum stances  fo r  re l eas ing  the s i t e  f rom  the  Green  Be l t  been  

dem ons t ra ted?  W ou ld  the re l ease o f  the s i t e  prejud ice  or  con f l i c t  w i th  the  

purposes  o f  t he  Green  B e l t?  

 

9.5.1 As outlined in response to Matter 4, we support the conclusions drawn within the 

Council’s Green Belt Review (SD33) that strategic level exceptional circumstances for 

releasing land from the Green Belt have been demonstrated. 

 

9.5.2 Paragraph 6.26 of the Green Belt Review notes that ERM2/3 ‘represents a good use 

of previously developed land’, and that ‘the sites near Redhill are particularly close to 

the town centre, and should be accessible through sustainable modes of transport’. 

Paragraph 6.30 identifies that ERM2 and ERM3 are a low priority for protection.  

 
9.5.3 We also draw the Inspector’s attention to paragraph 2.65 to 2.70 and page 61 of our 

Regulation 19 representations which provides our analysis of the site’s contribution 

to the Green Belt and our response to the Council’s Green Belt Review. Plainly, this 

site makes a very limited contribution to the Green Belt. 

 
9.5.4 Specifically, in relation to ERM2/3, the site’s sustainable location, as evidenced in our 

Regulation 19 representations and in response to 9.1 above, and ability to make a 

significant contribution towards the Borough’s development needs, and potentially 

facilitate the delivery of a new primary school in the Borough, also contributes 

towards the local level exceptional circumstances to justify the site’s removal from 

the Green Belt. The site is available now and can be brought forward quickly to help 

meet identified needs. 

 
9.5.5 As such, the release of ERM2/3 from the Green Belt is clearly justified and should be 

prioritised over all other SUE sites.
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Reigate and Banstead Development Management Plan Examination 
 
Technical Note: Requirements of Biffa’s Environmental Permit with 
respect to Odour Nuisance and Operation of the Patteson Court 
Landfill 
 
This technical note examines the potential for odours originating from the Biffa landfill and 
potentially causing nuisance to residents, and other users, across the proposed development, 
which, in turn, could compromise the ongoing operation of the landfill site.  
 
This work builds on a recently produced Odour Impact Assessment report1, included in Annex 
A, and has included a review of the Biffa Environmental Permits (EPs), relevant extracts from 
which are included in Annex B, information submitted to the Environment Agency, as a 
requirement of the EPs, local Air Quality Information and odour complaints lodged in the area.   
 
Background  
 
The Biffa landfill is divided into two parts, as shown on Figure 1 below: 
 

• The first, and oldest, part of the site is known as the South West Area (SWA). This area 
stopped accepting waste in July 2009 and is permanently capped and engineered to 
extract landfill gas and turn it into Renewable energy for the national grid; and 

• The second part of the site, the North East Quadrant (NEQ), opened in 2004 and will be 
operational until around 2030. 

Figure 1 – Historic and Remaining Landfilling Areas (Highlighting Proposed Development Area and 
Existing Sensitive Receptors) 

 

                                                      
1 Air Spectrum Environmental Limited, Odour Impact Assessment, Proposed Development at Nutfield Road, Redhill, 

February 2018. 
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There are two EPs held by Biffa for operation of the landfill as follows, with reference to Figure 
1 above: 
 

• Redhill Landfill (North East Quadrant (NEQ)), Permit BU8126 Issued 3rd March 2004, 
with subsequent variations (Latest variation YP3639UH, 04 December 2008, included 
in Annex B); and 

• Redhill Landfill (South West Area (SWA)), Permit BV2263 Issued 3rd March 2004, with 
subsequent variations (Variation KP3234LW, 12 October 2006, included in Annex B). 

 
The EPs set out the conditions and controls that must be observed and put in place in order to 
protect the environment and human health. Specifically, with respect to this note, both EPs set 
out similar conditions with respect to odour, with the following taken from the SWA permit: 
 

• The SWA shall not cause nuisance by offensive odour outside of the Site boundary as 
perceived by an authorised officer of the Agency except that the Operator shall not be 
taken to have breached the condition if the Operator has complied with the Odour 
Management Plan for the SWA that has been prepared and submitted to the Agency. 

 
Potential for Odours from Primary Landfill Sources 
 
Contributors to odours emanating from the Redhill Landfill site, and other landfill sites of a similar 
nature, are considered as follows2: 

 
1. As waste is deposited and disposed at the landfill it can produce an odour similar to a 

household dustbin; and 
2. Gases produced by degrading wastes produce an odour similar to that of rotten eggs 

and permeating through the ground as landfill gas. 
 
1. Potential for Odours as Waste is Deposited 
 
A detailed Odour Impact Assessment has been undertaken, as referenced above and included 
in Annex A, incorporating a dispersion model observing additional receptors associated with the 
proposed development. 
 
The report also observes that ongoing landfilling is to be concentrated in Cell 8, within the NEQ, 
as shown in Figure 1 above, in relation to the proposed development site and existing sensitive 
receptors. The recent environmental monitoring annual review3, stated that the final waste cell 
8 was constructed between April 2017 and October 2017 and became operational at the 
beginning of February 2018. Therefore, current/future landfilling activities, (i.e. the primary odour 
contributor), are a considerable distance to the northeast (>750m) from the nearest boundary of 
the proposed development site. 
 
The report indicated that modelled ground level odour concentrations at the proposed residential 
development were below the 1.5 ouE/m3 98th percentile (hourly average) limit. It was therefore 
concluded that proposed development is very unlikely to result in odour complaints from the 
future occupants of the proposed development. 

                                                      
2 Environment Agency, Redhill Landfill, Questions and Answers about the site, February 2014. 
3 Biffa Waste Services, Redhill Landfill Site, Environmental Monitoring Annual Review 2017, March 2018. 
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2. Potential for Odours from Subsurface Landfill Gas 
 

Landfill gas monitoring has been undertaken by ERM4 along the north eastern boundary of the 
proposed development site, both from Biffa’s wells installed as a requirement of their 
Environmental Permit and wells installed by ERM, as shown in Figure 2 below. Monitoring has 
been undertaken quarterly since January 2015 and is ongoing. 

Figure 2 – ERM Landfill Gas Monitoring Locations 

 
 
The monitoring results indicate the following: 

 
• The majority of wells recorded insignificant gas levels aside from wells in the northeast 

corner of the proposed development site, indicated with a red circle in Figure 1 above, 
where consistently higher values of methane and carbon dioxide were recorded, 
notably in deep wells;  

• No detections of Hydrogen Sulphide (H2S) were recorded by ERM; and 
• ERMs monitoring results have been consistent with those obtained by Biffa as a 

requirement of their Environmental Permit5. 
 

It is concluded that, although there are localised elevations of methane and carbon dioxide on 
the northeast boundary of the proposed development site, the likelihood of this gas migrating 
to the proposed residential areas and causing odours is limited by the following: 

• Relatively impermeable (clayey) geology within the proposed development site acting 
to impede migration of landfill gas to the atmosphere in residential areas;  

• A landscaped ‘buffer zone’ is proposed along the entire boundary of the landfill, with 
the development stepped back further in the north east corner to provide additional 
mitigation from elevated gas levels, as shown in Figure 2 above; 

• Biffa’s Environmental Permit requires gas migration to be controlled at the boundaries 
with their site, and as such there should be limited elevated gas concentrations 
migrating cross boundary if they are in compliance with their permit; and 

                                                      
4 ERM, Landfill Gas Monitoring Summary Report, Former Copyhold Works, Nuffield Road, Redhill, September 2017. 
5 Biffa Waste Services, Redhill Landfill Site, Environmental Monitoring Annual Review 2017, March 2018. 
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• H2S, which is a significant driver for odours from landfill gas, has not been identified 
along the northeast boundary of the proposed development area. 

 
Therefore, the primary contributor to odours emanating from the landfill site is considered to be 
as waste is deposited in active cells, as discussed in 1 above, with landfill gas originating from 
decomposition of deposited waste not having a significant contribution.   
 
Current/Historical Odour Complaints and Biffa Odour Monitoring Results 
 
Whilst the above sections indicates that future odour complaints are unlikely, to put this in 
context the following were examined: 
 

1. Current/Historical Odour Complaints; and 
2. Biffa Odour Monitoring Results 

 
1. Current/Historical Odour Complaints 
 
As shown in Figure 1, there are a number of existing sensitive receptors nearer to the active 
areas of the landfill than the proposed development site. 
 
Records of odour complaints lodged in the area of the landfill have been obtained from the 
Environment Agency under a Freedom of Information (FOI) request6, and are reproduced as 
Table 1 below: 

Table 1: Odour Complaints in the Vicinity of the Biffa Landfill Redhill 2016 to 2018 

Number of Complaints Month Number of Complaints Month 

21 January 2016 1 March 2017 

14 February 2016 1 April 2017 

7 March 2016 0 May 2017 

6 April 2016 0 June 2017 

1 May 2016 0 July 2017 

1 June 2016 5 August 2017 

3 July 2016 0 September 2017 

5 August 2016 0 October 2017 

5 September 2016 1 November 2017 

9 October 2016 0 December 2017 

1 November 2016 2 January 2018 

1 December 2016 1 February 2018 

3 January 2017 1  March 2018 

0 February 2017   

The above indicates that there have been a limited number of odour complaints in recent years 
around the landfill site, despite the number of residential areas already established in the area. 
Furthermore, this demonstrates that Biffa have been generally fulfilling their EP obligations with 
respect to odours in recent years, as detailed in the background section above. 
 

                                                      
6 Environment Agency, Biffa Redhill Record of Odour Compliants.xls, received Mar 2018. 
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2. Biffa Odour Monitoring Results 

As a requirement of the Environmental Permits, referenced above, Biffa undertake air quality 
monitoring at a number of locations around the site boundary. Records of this monitoring are 
presented in the Biffa Monitoring Annual Review7. The monitoring points are shown in Figure 3 
below. 

Figure 3 – Biffa Ambient Air Quality Monitoring Locations 

 

Records obtained include observations of odour intensity and have been recorded monthly 
between April 2016 and December 2017 (480 observations in total).   
 
Those records indicating an odour intensity >0 (i.e. an odour could be detected) are reproduced 
in Table 2 below in reverse order from most intense (4) to least intense (1). 
  

                                                      
7 Biffa Waste Services, Redhill Landfill Site, Environmental Monitoring Annual Review 2017, March 2018. 
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Table 2: Odours Recorded around the Landfill Boundary by Decreasing Intensity 

Date Sample 
Point 

Odour 
Intensity Date Sample 

Point 
Odour 

Intensity Date Sample 
Point 

Odour 
Intensity 

01/04/2016 G 4 24/02/2016 L 2 19/12/2017 J 2 
08/01/2016 K 3 16/03/2016 L 2 08/01/2016 H 1 
08/01/2016 L 3 01/04/2016 E 2 08/01/2016 J 1 
24/02/2016 K 3 03/05/2016 K 2 27/06/2016 D 1 
16/03/2016 K 3 27/06/2016 E 2 18/07/2016 E 1 
01/04/2016 F 3 18/07/2016 H 2 17/01/2017 K 1 
01/04/2016 L 3 18/07/2016 K 2 17/01/2017 L 1 
03/05/2016 B 3 17/10/2016 J 2 17/01/2017 N 1 
03/05/2016 L 3 15/03/2017 F 2 09/02/2017 L 1 
14/09/2016 K 3 20/04/2017 F 2 09/02/2017 P 1 
06/12/2016 J 3 12/05/2017 A 2 09/02/2017 Q 1 
06/12/2016 K 3 07/07/2017 J 2 20/04/2017 E 1 
06/12/2016 L 3 01/09/2017 K 2 20/04/2017 L 1 
15/03/2017 E 3 06/10/2017 J 2 23/06/2017 J 1 
20/04/2017 K 3 06/10/2017 S 2 01/09/2017 C 1 
12/05/2017 J 3 10/11/2017 A 2 01/09/2017 J 1 
19/12/2017 K 3 10/11/2017 B 2 10/11/2017 J 1 
08/01/2016 I 2 10/11/2017 C 2 19/12/2017 E 1 
24/02/2016 G 2 19/12/2017 H 2 19/12/2017 L 1 

 
The above demonstrates that a limited number of odours have been recorded around the site 
boundary in the period 2016 to 2017 (57 out of 480 observations), with only 3 low intensity 
observations having been made along the landfill south western boundary with the proposed 
development site (highlighted in yellow above). The above also demonstrates that the highest 
frequency and most intense odours have been recorded along the northern boundaries of the 
landfill.   
 
Summary and Conclusions 
 
In summary, aspects examined above demonstrate that it is unlikely that the proposed 
development will result in a significant number of additional odour complaints from future 
sensitive receptors at the proposed development site, due to the following: 
 

1. Odour impact assessment modelling for the proposed development did not result in 
odour levels considered to lead to complaints; 

2. Extensive land gas monitoring indicates that landfill gas originating from decomposition 
of deposited waste is not considered to have a significant contribution to future odours; 

3. There have been a limited number of odour complaints in recent years around the 
landfill site, despite the number of residential areas already established in the area; and 

4. Biffa’s monitoring of odour intensity have recorded a low number of high intensity 
odours around the boundary in general, with an extremely low number of low intensity 
odours recorded along the south western boundary. 

 
In turn, it is concluded that the proposed development will not prejudice future waste 
management operations at the Biffa landfill site and that operation of the landfill can be 
safeguarded in coexistence with the proposed development. This recognises the robust systems 
in place at the landfill that generally ensure that Biffa’s Environmental Permit obligations are 
being met with respect to landfill gases and odours in order to protect existing and future key 
receptors.
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ADMS  Atmospheric Dispersion Modelling System 

ASE  Air Spectrum Environmental Limited 

EA   Environment Agency 

IAQM   Institute of Air Quality Management 
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EXECUTIVE SUMMARY 

 

Air Spectrum Environmental Ltd (ASE), incorporating Spectrum Environmental Support (SES) 

were commissioned by Mayer Brown Ltd to undertake an odour dispersion model for a new site 

development proposed at Nutfield Road, Redhill, Surrey, RH1 4BA, UK.  

 

The new development area was proposed by Gallagher Estates and is comprised of 300 high 

quality homes to be built near the Redhill landfill, operated by Biffa Waste Services Ltd. The landfill 

site is currently in operation, but it will be completely ceased by 2030. 

 

Data entered within the dispersion model was based upon a previous report done by Cranfield 

University, where the emission data for distinct parts of a waste landfill site was given and 

information provided by Environmental Resources Management (ERM) consultancy services.  

 

The results of this assessment indicated that ground level odour concentrations at the proposed 

residential development were below the 1.5 ouE/m3 98th percentile (hourly average) limit. 

Therefore, the proposed development is very unlikely to result in odour complaints from the future 

occupants. 
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1.0 INTRODUCTION 

1.1 Background 

 

Air Spectrum Environmental Ltd (ASE), incorporating Spectrum Environmental Support (SES) 

were commissioned by Mayer Brown Ltd to undertake an odour dispersion model for a new site 

development proposed at Nutfield Road, Redhill, Surrey, RH1 4BA, UK.  

 

The new development area was proposed by Gallagher Estates and is comprised of 300 high 

quality homes to be built near the Redhill landfill, operated by Biffa Waste Services Ltd (Patteson 

Court, Quarry, Cormongers Lane, Redhill, Surrey, RH1 4ER). The landfill site is currently in 

operation, but is due to be completed by 2030. 

 

Data entered into the odour dispersion model was based upon a doctoral thesis written by U. 

Sarkar, Cranfield University and information provided by Environmental Resources Management 

(ERM) consultancy services. The odour emission data, collected empirically at several landfill sites 

across the UK, was used to model distinct parts of the Biffa Waste Services Ltd (hereafter Biffa) 

landfill site in Redhill.  

 

SES was procured to report on the impacts of the odour release from the waste site, which is 

situated adjacent to the North East of the proposed development area in Redhill. During planning 

stages, concerns have been raised about the off-site odours which may cause a nuisance to new 

residents. 

 

Redhill landfill has been operating since the early 1990s and is comprised of two sections, i.e., 

South West Area (SWA, Environmental Permit no. BV2263) and North East Quadrant (NEQ, 

Environmental Permit no. BU8126). The SWA has been permanently closed since 2009, while 

NEQ will continue to collect and process waste until 2030. Capped areas are currently undergoing 

a restoration process which includes topsoil cover and grass seeding. At present, the annual waste 

turnover is equal to 829,999 tonnes.  

 

To assess the risk that off-site odours may cause a nuisance to the future residents of the 

development, SES has completed an odour impact assessment for the odour sources identified. 

ADMS 5 software was used to prepare the dispersion model to quantify the odour risk to the 

planned development. 

 

The following plans were provided by Mayer Brown Ltd: 

 

• Figure 1 shows the restoration phases for the Biffa Redhill landfill site and the 

planning development stages of the proposed development – this was used to aid 

the estimation of odour release for the entire site and which areas to model. 
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• Figure 2 shows the housing locations of the proposed development – used to 

determine the sensitive receptor locations. 
 

 
 

Figure 1 Phasing Plan 22723-RG-M-21 – Biffa landfill site in Redhill, Surrey 
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Figure 1 Illustrative Master Plan 22723-RG-M-PS04B –  

proposed development area in Redhill, Surrey 
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1.2 Limitations  

 

ASE has prepared this report for the sole use of the client and their representatives, showing 

reasonable skill and care for the intended purposes as stated in the agreement under which this 

work was completed. 

 

The report may not be relied upon by any other party without the express agreement of the client. 

No other warranty, expressed or implied is made as to the professional advice included in this 

report. 

 

Where any data supplied by the client or from other sources have been used, it has been assumed 

that the information is correct. No responsibility can be accepted by ASE for inaccuracies in the 

data supplied by any other party. The conclusions and recommendations in this report are based 

on the assumption that all relevant information has been supplied by those bodies from whom it 

was requested. 

 

No part of this report may be copied or duplicated without the express permission of the client. 

 

Where field investigations have been carried out, these have been restricted to a level of detail 

required to achieve the stated objectives of the work. 

 

This work has been undertaken in accordance with the Safety, Health, Environmental and Quality 

Management System of ASE. 
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2.0 REGULATORY GUIDANCE 

2.1 Odour guidance and legislation 

 

It is recognised that odours have the potential to pose a nuisance for residents living near a source 

of offensive odour. In these cases, determination of whether or not an odour constitutes a 

Statutory Nuisance is usually the responsibility of the local planning authority or the Environment 

Agency (EA). The provisions contained within Section 79(1) Part III of the Environmental 

Protection Act 1990 outlines that a local authority can require measures to be taken where: 

“(c) fumes or gases are emitted from premises so as to be prejudicial to health or cause 

a nuisance;  

 (d) any dust, steam, smell or other effluvia arising on an industrial, trade and business 

premises and being prejudicial to health or a nuisance.” 

 

The ‘Newbiggin criterion’ is the most commonly applied criterion in relation to odour assessment 

in the UK. This criterion was originally introduced into a public inquiry for a new sewage works 

at Newbiggin-by-the-Sea in 1995, defended by Northumbrian Water Limited. It equates to an 

odour exposure level of 5 European odour units per cubic meter (C98, 1 hour > 5 ouE/m3). The 98th 

percentile means the level which will not be exceeded for more than 2% of the time, or for 175 

hours per annum. It does not mean there will not occasionally be detectable odours. The 

Newbiggin criterion has been successfully applied during numerous planning and nuisance 

assessment studies, for sewage, waste, food and a range of other industrial and agricultural 

activities. These benchmark levels of odour were introduced in 2010 by EA into the H4 Odour 

Management guideline1, which are dependent on the site boundary, on odour apparent 

offensiveness and receptors sensitivity (Table 1).  

 

Table 1 H4 benchmark odour criteria 

Indicative criteria  
C98 ouE/m3 (hourly average) 

Relative 
offensiveness  

Odour emission sources 

1.5 ouE/m3  High • Processes involving decaying animal 
remains 

• Processes involving septic effluent or 
sludge 

• Biological landfill odours 

3.0 ouE/m3  Medium • Intensive livestock rearing 

• Fat frying (food processing) 

• Sugar beet processing 

• Well aerated green waste composting 

6.0 ouE/m3  Low • Brewery 

• Confectionery 

• Coffee 

                                                 
1 EA (2011) Additional guidance for H4 Odour Management. How to comply with your environmental permit. 
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A published study by the UK Water Industry Research (UKWIR)2  detailed the correlation between 

the modelled odour impact areas with receptor responses. Published in 2001 the document shows 

from a study of 9 wastewater treatment works, how the number of complaints vary: 

 

▪ At C98, 1 hour 5 ouE/m3 – complaints rare (3% registered) 

▪ Between C98, 1 hour 5 ouE/m3 and C98, 1 hour 10 ouE/m3 – increase in complaints (38% 

registered) 

▪ Above C98, 1 hour 10 ouE/m3 – significant increase in complaints (59% registered). 

 

No similar statistics are currently available in relation to the landfill odour. 

 

 

2.2 National Planning Policy Framework 

 

The National Planning Policy Framework (NPPF) was published in 2012. This sets out the 

Government’s planning policies for UK and how they are expected to be applied. In relation to 

conserving and enhancing the natural environment, paragraph 109 states that: 

 

“The planning system should contribute to and enhance the natural and local 

environment by (…) preventing both new and existing development from contributing 

to or being put at unacceptable risk from, or being adversely affected by unacceptable 

levels of soil, air, water or noise pollution or land instability.” 

  

Pollution is defined by the NPPF as: 

 

“Anything that affects the quality of land, air, water or soils, which might lead to an 

adverse impact on human health, the natural environment or general amenity. 

Pollution can arise from a range of emissions, including smoke, fumes, gases, dust, 

steam, odour, noise and light.” 

 

 

2.3 Odour measurement 

 

Odour exposure and impact can be measured via two methods, i.e., by specific compound 

measurement or by total odour by dynamic dilution olfactometry. Specific gas measurement is 

often used when an emission from a site is dominated by an individual odorous compound, such 

as hydrogen sulphide at a landfill site. Monitoring of the odorous compound, both at its source 

and receptor location, can provide a simple evaluation of the odour emission. 

 

                                                 
2 Odour Control in Wastewater Treatment – A Technical Reference Document. Ref 01/WW/13/3 – UKWIR, 2001 
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Total odour by dynamic dilution olfactometry determines the odour threshold for a complex 

mixture of chemicals. Odour threshold is a measurement of concentration for an odorous gas. 

The measurement is achieved by presenting a dilution range of the test gas to a panel of acuity 

assessed panellists. Panellists indicate when they can detect an odour or not, at each dilution range 

presented. The detection point is the dilution at which 50 % of the panel can detect an odour, 

which in turn represents an odour concentration of 1 ouE/m3. The test sample odour 

concentration is calculated by multiplying detection concentration (1 ouE/m3) by the dilution 

required to achieve detection point. Odour threshold is measured in accordance with BS EN 

13725:20033 “Determination of odour concentration by dynamic Olfactometry”. Once threshold 

analysis is completed it gives the point of detection of the odour and its apparent strength in 

ouE/m3. 

 

For the purpose of this survey, the landfill odour emission data were obtained from the doctoral 

thesis of U. Sarkar, Cranfield University4 and modelled using ADMS 5 atmospheric dispersion 

model. 

 

 

2.4 Landfill odour  

 

A list of various organic waste which contribute toward the overall landfill odour was given in 

detail in Table 25.  

                                                 
3 BS EN 13725:2003 Air Quality – Determination of Odour Concentration by Dynamic Olfactometry 
4 Sarkar, U. (1999) Odour nuisance from solid wastes: Development of a model describing emission, dispersion and 

reception. PhD thesis, Cranfield University. 
5 Sniffer (2013) Odour monitoring and control on landfill sites. Report ER 31. 
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Table 2 Composition and characteristics of odour sources 

Odour source Descriptors Typical primary chemical 
odorant 

General domestic waste Bottom of dustbin, rotten 
cabbage, fruity/citric, acrid, 
sour, rotten, putrid 

Esters (e.g. butanoates), 
odours directly from 
volatilisation of chemicals 
from foods, e.g. organic acids 

Other wastes Sewage derivatives (faecal 
sulphurous, rotten eggs) 

Sewage derivatives (indoles, 
skatole, hydrogen sulphide, 
organic sulphides, ammonia) 

Food wastes (putrid, sour, 
fishy, rotten vegetables, 
rotten meat) 

Food wastes (putrecine, 
cadaverine, amines, sulphides, 
ammonia) 

Oils and fuels (oil acrid petrol 
like) 

Oils and fuels (aromatic, 
toluene, xylene) 

Green wastes (woody, 
ammonia, earthy) 

Green wastes (terpenes, 
amines, aromatic, ammonia) 

Landfill gas (from freshly 
tipped wastes) 

Sweet, sulphurous, fruity, 
citrusy, gassy, sickly, pungent) 

Typified by esters (e.g. 
butanoates) and 
organosulphurs (e.g. 
methanethiol, DMS, DMDS), 
hydrocarbons, alcohols, 
terpene (e.g. alkyl benzenes, 
butanols, limonene); 
acetegenic waste may be 
characterised by organic acids 
(e.g. butyric/butanoic acid) 

Landfill gas (from older 
methanogenic wastes) 

Fruity, citrusy, gassy, sickly, 
pungent (less sweet and 
sulphurous than above) 

Typified by limonene and 
hydrocarbons (e.g. alkyl 
benzenes) and less 
sulphurous compounds 

Leachate (young, poorly 
decomposed leachate) 

Extremely sweet, sugary, 
pungent food like, 
sulphurous 

Organic acids (e.g. 
butyric/butanoic acid), 
aromatics, alcohols, 
hydrocarbons and sulphur 
compounds  

Leachate (mature, well 
decomposed leachate) 

Mild, fuel like, oily, ammonia 
(if pH is high), farm yard like 

Aromatics and hydrocarbons 

Combustion system exhaust 
(from inefficient burning) 

Burnt odour; very sweet, 
burnt, toffee like smell 

Unburned hydrocarbons and 
nitrogen oxides 
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3.0 IMPACT ASSESSMENT METHOD 

3.1 Odour emission sources 

 

A desktop study revealed two phases of the Biffa landfill site in Redhill which are still active and 

unrestored presently. These two phases, phase 4 and phase 5, are to be the main causes of odour 

emissions (Fig. 1). Within these phases there are three cells which are currently being used for 

landfill; two for general waste and one for asbestos waste (Environment Agency (EA), 2014)6. 

Asbestos waste doesn’t emit an odour and will therefore not be modelled. Of the remaining two 

cells it has been deemed by ERM and using aerial photography (Appendix) that one cell of 1000 

m2 would be an advisable emission area for the model. 

 

Within the Biffa landfill site there is a Soil Recycling Facility (SRF) for contaminated soils and a 

biofilter for the filtration and removal of potentially odorous and gaseous biodegradation products. 

Odour emission values for the model have been taken from the Air Quality Assessment conducted 

by SLR Consulting Limited in 20127. 

 

The restored phases are deemed to be negligible and should not cause an odour nuisance. This 

report assumes no landfill gas losses from landfill gas extraction wells. However, the overall escape 

fraction may be up to 5%, if the extraction well system is not fully sealed (Sironi et al., 2005)8. On-

site measurement of the odorous compounds supported by the sniff test conducted by acuity 

tested air quality consultants could confirm or deny whether or not the restored areas of the Biffa 

landfill continue to release an odour. These areas are phase 1 (restored by end of 2013), phase 2 

(restored by end of 2015) and phase 3 (restored by end of 2017). It is also unknown whether or 

not the phase 3 area of the landfill site was completely capped. The odour emission data was taken 

from the doctoral thesis of U. Sarkar (1999), Cranfield University and is displayed in Table 3. 

 

Table 3 Specific emission rates from municipal waste landfill site area sources 

Part of landfill 

Specific emission 
rate in ouE/m2/h 

Specific 
emission rate in 

ouE/m2/s 
Data used in 

model 
Lower  
value 

Upper 
value 

Lower 
value 

Upper 
value 

Active depositing area 4,000 30,000 1 8 
Used for active 

cell 

Surface, slight daily cover 2,000 6,000 0.5 1.5 Unknown 

Surface, covered, not re-cultivated 600 2,500 0.17 0.69 Negligible 

SRF 3,600 1.0 Yes 

Biofilter 7,200 2.0 Yes 

                                                 
6 EA (2014) Redhill Landfill, Surrey: Questions and answers about the site 
7 SLR Consulting Limited (2012) Air Quality Assessment  
8 Sironi, S., Capelli, L., Céntola, P., et al. (2005) Odour emission factors for assessment and prediction of Italian 

MSW landfills odour impact. Atmospheric Environment, 39: 5387-5394. 
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3.2 Receptor locations 

 

Within this assessment 10 sensitive receptor locations have been used to predict ground level 

odour concentration across the planned development site (Table 4, Fig. 3). 

 

Table 4 Sensitive receptor locations 

Receptor name 
Location X  

coordinates (easting) 
Location Y  

coordinates (northing) 

A 528651 150581 

B 528624 150536 

C 528658 150484 

D 528662 150410 

E 528668 150334 

F 528826 150378 

G 528965 150362 

H 528995 150253 

I 529010 150170 

J 528682 150250 

 



Odour Assessment 
Mayer Brown Ltd. 

23/02/2018 
JL18798 

Page 15 of 26 

Air Spectrum Environmental Limited | Spectrum Environmental Support  
Spectrum House | Checketts Lane | Checketts Lane Ind Est | Worcester | WR3 7JW | UK 
www.airspectrum.com | +44 1905 362 100  

 

 
Figure 3 Illustrative Master Plan 22723-RG-M-PS04B –  

proposed development area with sensitive receptor locations 

in Redhill, Surrey 
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3.3 Meteorological data 

 

The relevant meteorological data was obtained from the Gatwick Airport (Fig. 4), following 

discussions with the data provider. The proposed development site is located approx. 10 km from 

the weather station. The data set, which was used in the odour dispersion model, contained all 

relevant weather parameters recorded continuously for a 3-year period. The years covered in this 

assessment were 2015-2017. 

 

 

 
Figure 4 Windrose data for the Gatwick Airport (2015-2017) 
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3.4 Terrain data 

 

The terrain data file was generated through ADMS 5 and created using OS landform panorama 

terrain data. A 2 km grid square was used with a 32 × 32 grid resolution. 

 

 

Figure 5 Terrain contour map  
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3.5 Odour dispersion model inputs 

 

The odour dispersion model was run using the input parameters which were detailed below 

(Table 5). 

 

Table 5 Model input parameters 

Parameter Source 
type 

Area location Emission 
velocity 

Flow 
rate 

Total emission 
rate 

x y m/s m3/s ouE/s 

S
o

u
rc

e
 

Cell 1 

A
re

a
 

529301 
529334 
529336 
529304 

150881 
150882 
150848 
150848 

0.2 0.157 

1 – Best 
4 – Moderate 
8 – Worst  

SRF 

529023 

529030 

529200 

529194 

150695 

150567 

150562 

150689 

1.0 

Biofilter 

529047 

529048 

529075 

529074 

150559 

150554 

150553 

150558 

2.0 

 

 

All input locations are based on estimates made using satellite images and cannot be verified as 

being accurate. All sources were modelled to emit 24 hours a day to ensure the worst-case scenario 

was predicted.  

 

3.6 Dispersion model scenarios 

 

To characterise the impact of the odour emissions from the landfill, three scenarios were modelled: 

▪ Scenario 1 – All sources considered. No near field and buildings included (including 

proposed buildings). Odour emission rates were modelled at best case shown in Table 4.  

▪ Scenario 2 – All sources considered. No near field and buildings included (including 

proposed buildings). Odour emission rates were modelled at moderate case shown in 

Table 4. 

▪ Scenario 3 – All sources considered. No near field and buildings included (including 

proposed buildings). Odour emission rates were modelled at worst case shown in Table 4. 
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3.7 Modelling software 

 

The site information was input into Atmospheric Dispersion Modelling System (ADMS 5) to 

determine the relationship between the Biffa landfill site and the proposed development residential 

area in Redhill. Emission data and meteorological data were then fed into the model to enable 

prediction of the level of exposure to odours at locations surrounding the site under the normal 

operational regime for the facility. The results of the modelling are presented in the form of 

contours (or isopleths - lines connecting points with equal frequency of occurrence) for a 1-hour 

average limit concentration of x ouE/m3 as a 98th percentile (C98, 1 hour = X ouE/m3) which defines 

the area where odour nuisance may occur. 

 

ADMS 59  is a state-of-the-art model that simulates essential atmospheric physical processes and 

provides refined concentration estimates over a wide range of meteorological conditions and 

modelling scenarios. It is based on atmospheric boundary layer turbulence structure and scaling 

concepts, including treatment of multiple ground-level and elevated point, area and volume 

sources. It handles flat or complex, rural or urban terrain and includes algorithms for building 

effects and plume penetration of inversions aloft. It uses Gaussian dispersion for stable 

atmospheric conditions (i.e., low turbulence) and non-Gaussian dispersion for unstable conditions 

(high turbulence). 

 

ADMS 5 includes two data pre-processors for streamlining data input. A meteorological pre-

processor, computes boundary layer and other necessary parameters for use with ADMS 5 and 

uses standard hourly sequential data supplied from the UK Met Office. There is also a terrain pre-

processor option that simplifies the computation of receptor elevations and effective height scales 

for numerous types of digital data formats, including OS Landform Panorama digital terrain maps. 

The model is considered appropriate by the UK Environment Agency for assessments of the 

nature described in this report. 

 

3.8 Odour impact assessment criteria 

 

The objective of this assessment was to establish whether the odour emissions resulting from the 

Biffa landfill site at Redhill would result in predicted odour nuisance at the proposed residential 

development. Taking into consideration the guidance discussed, it was assumed that sensitive 

receptors would be able to detect odour resulting from the landfill site at between 1.5 - 3 ouE/m3, 

and odours above 3 ouE/m3 98th percentile would cause nuisance. 

 

 

 

                                                 
9 Software used: ADMS 5.1 model version: 5.1.2.0. 
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3.9 Odour modelling uncertainties 

 

Uncertainty in dispersion modelling predictions can be associated with a variety of factors, such 

as: 

• measurement error – error in input data, including emission estimates, operational 

procedures, land use characteristics and meteorology which can be detected and corrected;  

• systematic error – unnoticed error which may occur during the sampling (data collection); 

• model uncertainty – model limitations and assumptions based on which it was computed; 

• inherent randomness – knowledge of starting conditions does not result in certainty 

related to the final modelling outcome; 

• natural variation – change in time and place in natural systems; 

• subjective judgement – data interpretation, especially when data is scarce. 

 

Potential uncertainties in the model results were minimised as far as practicable and worst-case 

inputs used to provide an accurate assessment. This included the following: 

• choice of model - ADMS-5 is a commonly used atmospheric dispersion model and results 

have been verified through a number of studies to ensure predictions are as accurate as 

possible; in the UK odour assessments are almost exclusively undertaken using the ADMS 

or AERMOD models; 

• meteorological data - modelling was undertaken using meteorological data set from an 

observation site within 10 km of the facility to take account of local conditions; a few years 

of data minimise the risk of inclusion of abnormal weather conditions; 

• emission rates - emission rates were derived from monitoring undertaken at similar 

facilities. As such, they are considered to be representative of potential releases during 

normal operation; 

• sensitive receptor locations - a Cartesian grid was included in the model to provide suitable 

data for contour plotting. Receptor points were also included at sensitive locations to 

provide additional consideration of these areas; and, 

• variability - all model inputs are as accurate as possible and worst-case conditions were 

considered as necessary to ensure a robust assessment of potential pollutant 

concentrations. 

 

Results were considered in the context of the relevant odour benchmark level and Institute of Air 

Quality Management (IAQM) criteria. It is considered that the use of the stated measures to reduce 

uncertainty and the use of worst-case assumptions when necessary has resulted in model accuracy 

of an acceptable level.  
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4.0 CONTOUR MAPS 

 

Within this section the contour maps were detailed separately. The colour graded key represented 

ground level odour concentrations (C98, 1-hour x ouE/m3) at the specific point with odour 

concentrations increasing as the colour turned yellow to red. The sources were indicated in green 

and the receptor locations were marked in blue. 

 

4.1 Scenario 1 

 

 

 

 

 

 

Figure 6 Scenario 1 - Ground level concentrations  
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4.2 Scenario 2 

 

 

 

 

Figure 7 Scenario 2 - Ground level concentrations  
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4.3 Scenario 3 

 

 

 
 

Figure 8 Scenario 3 - Ground level odour concentrations  
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5.0 IMPACT ON RECEPTORS 

 

Receptor name 
Ground level concentration (C98, 1 hour x ouE/m3) 

 Scenario 1 

A 1.02 

B 0.91 

C 0.60 

D 0.38 

E 0.22 

F 0.30 

G 0.44 

H 0.27 

I 0.21 

J 0.16 

 

Receptor name 
Ground level concentration (C98, 1 hour x ouE/m3) 

 Scenario 2 

A 1.13 

B 0.93 

C 0.62 

D 0.39 

E 0.23 

F 0.33 

G 0.45 

H 0.29 

I 0.22 

J 0.17 

 

Receptor name 
Ground level concentration (C98, 1 hour x ouE/m3) 

 Scenario 3 

A 1.26 

B 0.96 

C 0.63 

D 0.40 

E 0.25 

F 0.35 

G 0.47 

H 0.31 

I 0.24 

J 0.18 
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6.0 SUMMARY 

 

The Biffa landfill site in Redhill has a long-term history of its operation. At present, Redhill landfill 

processes 30% of the waste originating from the London area10 whilst the annual waste turnover 

is 829,999 t.  

 

Three out of five phases of the landfill are already closed, and the remaining two phases will have 

completely ceased by 2030. The capped areas are currently undergoing a restoration process. Thus, 

it is understood that by 2030 no more odour should be released by the collected and processed 

waste. We have not been given any information regarding the capping procedure that is being 

currently applied by Biffa at the Redhill landfill site, and thus it is difficult to state how efficient 

the waste capping actually is. 

 

Three odour dispersion scenarios were modelled, (1) 1 ouE/s emission rate (lowest), (2) 4 ouE/s 

emission rate (moderate), and (3) 8 ouE/s emission rate (highest). It was assumed that the odour 

concentration ranging from 1.5 to 3 ouE/m3 would be detectable but at tolerable level. However, 

the odour concentration of more than 3 ouE/m3 would cause an odour nuisance to new residents 

occupying the proposed development area in Redhill.  

 

The threshold of 1.5 ouE/m3 was not exceeded in any of the three analysed situations and 

therefore, not likely to be detected by the residents of the proposed development. However, this 

has been taken on the assumption that there is only one cell active and that the capped and restored 

land does not emit odorous compounds. 

 

It would be recommended to visit the landfill to better determine the impact of the landfill odour 

and give up-to-date information and measurement of the odorous compounds. This could be 

supported by sniff tests conducted by acuity tested air quality consultants. 

  

                                                 
10 SLR (2017) Greater London Authority: London Plan Waste. Forecasts and Apportionments. 
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7.0 APPENDIX 

Images taken of Biffa, Redhill Landfill Site: October 2017 
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ANNEX B – LANDFILL ENVRONMENTAL PERMIT EXTRACTS 
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