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ABBREVIATIONS
ADMS AtmospheridDispersiorModellingSystem
ASE Air Spectrum Environmental Limited
EA Environment Agency
IAQM Institute of Air Quality Management
NEQ North East Quadrant
NPPF National Planning Policy Framework
SES Spectrum Environmental Support
SRF Soil Recycling Facility
SWA South West Area
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EXECUTIVE SUMMARY

Air Spectrum Environmental Ltd (ASE), incorporating Spectrum Environmental Support (SES)
were commissiondry Mayer Brown Lttb undertake an odour dispersion méoleh newsite
developmenproposedat Nutfield Road, RedhilSurreyRH1 4BA, UK

The new development area was proposed by Gallagher Estasesoanptised of 300 high
gualitthomego bebuiltnearthe Redhillandfill operated biffa Waste Services Lidhe landfill
site is currently ioperationput it will be completely ceased by 2030.

Data entered within the dispersion model was based upon a previous report damfesloly Cr
University where the emission data for distinct parts of a waste landftbsgesenand
information provided by Environmental Resources Management (ERM) consultancy services

The results of this assessment indidhte ground level odour concentrations at the proposed
residential developmenmtere below the 1.5 og/m? 98" percentile (hourly average) limit.
Thereforethe proposed developménverynlikely toresult in odour complaints from the future
occupants.
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1.0INTRODUCTION
1.1Background

Air Spectrum Environmental Ltd (ASE), incorporating Spectrum Environmental Support (SES)
were commissioned by Mayer Brown Ltd to undertake an odour dispersidomaodeisite
developmenproposedat Nutfield Road, RedhjlSurreyRH1 4BA, UK

The new development area was proposed by Gallagher Estates and is comprised of 300 high
guality homes to bHauilt nearthe Redhill landfill, operated Bijffa Waste Services L(Ratteson

Court, Quarry, Cormongers Lamedhill, Surrey, RH1 4ERhe landfill site is currently in
operation, busidueto be completby 2030.

Data enteredhto the odourdispersion model was based upaloctoral thesis writteloy U.
SarkarCranfield Universitgnd information provided/lEnvironmental Resources Management
(ERM) consultancy servicéseodouremission dataollected empirically at several landfill sites
across the UK, was used to matistinct parts ofhe Biffa Waste Services Ltd (hereafter Biffa)
landfill sitein Redhill

SESwas procuretb report on the impacts of the odour release fromvéistesite whichis
situateddjacento the North East of thproposedievelopmerdrean Redhill. During planning
stages, concerns have been raised about-8ie offiours which may cause a nuisance to new
residents.

Redhilllandfill has beemperaing sincehe early 1990s amcomprisd of two sectionsi.e,

South West Area (SWA, Environmental Permit no. BV2263) and North East Quadrant (NEQ,
Environmental Perinno. BU8126). The SWA has been permanently ciose@009, while

NEQ will continue to collect and process waste until 2030. Capped areas are currently undergoing
arestoration process which inclsitbgsoil cover and grass seediigresent, the anial waste

turnover is equal to 829,999 tonnes.

To assess the risk that-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 ast prepare the dispersion model to quantify the odour risk to the
planned development.

The following plans were provided by Mayer Brown Ltd:
1 Figure 1 shows the restoration phases for the Biffa Redhill landdiidstte

planning development stages of the proposed develabthisnivas used to aid
the estimation of odour release for the entire site and which areas to model.
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1 Figure 2 shows the housing locations of the proposed develd@puseut to
determine theensitiveeceptor locations

PHASE 4

DEVELOPMENT

DEVELOPMENT

Figure 1Phasing Plan 2272RG-M-210 Biffa landfill site in Redhill, Surrey
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Figure 1lllustrative Master Plan 2272RG-M-PS04Bd
proposed development arem Redhill, Surrey
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12 Limitations

ASE has prepared this report for the sole use of the ahentheir representatiyeshowing
reasonable skill and care for the intended purposes as stated in the agreement under which this
work was completed.

The report may not be reliegon 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 h&dmasgbedn 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 informatigrblean 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 carriethese have been restricted to a level of detalil
required to achieve the stated objectives of the work.

This work has been undertaken in accordance with the Safety, Health, Enalemin@olity
Management System of ASE.
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2.0REGULATORY GUIDANCE
2.10dour guidance and legislation

It is recognisd 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
SatutoryNuisance is usually the responsibility of the local planningtaothttie Environment
Agency(EA). The provisions contained within Section 79(1) Part Il of the Environmental
Protection Act 1990utlines that a local authority can require measures to be taken where:

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

a nuisance,

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

premises and being prejudicial to healtmaisance.

The ewN i g gi nsthe mostcenmontymamplied criterion in relation to odour assessment
in the UK This criterion was originally introduced into a public inquiry for a new sewage works
at Newbiggitby-the-Sea in 1995, defended by Northumbrian Watertddmit equates to an

odour exposure level of 5 European odour units per cubic mgtak(€ 5 ou/m?3). The 98

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 theie net occasionally be detectable odoling
Newbiggin criteon has been successfully applied during numerous planning and nuisance
assessment studies, for sewage, waste, food and a range of other industrial and agricultural
activitiesThesebenchmarkevels of odouwere introduced in 2010 by EH#Ao the H4 Odour
Management guidelinevhich are dependemin the site boundarnon odour apparent
offensiveness and receptors sensi(ivétgle 1)

Table 1 H4 benchmark odour criteria

Indicative criteria Relative Odour emission sources
Cos0U:/m 3(hourly average) offensiveness
1.5 og/m? High 1 Processes involving decaying anima

remains
1 Processes involving septic effluent o
sludge
Biological landfill odours
Intensivdivestock rearing
Fat frying (food processing)
Sugar beet processing
Well aerated green waste compostin
Brewery
Confectionery
Coffee

3.00ue/m?3 Medium

6.00ue/m?® Low

= =4 =4 =4 =2 =44 =4

1 EA (2013 Additional guidance fét4 Odour Management. How to comply with your environmental permit.
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A published study by the UK Water Industry Research (UK@éf)led 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, howuthker ofcomplaints vary:

A At Cos, 1nour'5 0UE/M ® 8 complaints rarg%registered

A Between &, 1nowr 5 OUe/m3and Ge, 1 nouwr 10 0ue/m® 8 increase in complain(38%
registered

A Above Gg 1 nour100ue/m 2 @ significant increase in compla{b8% registered

No similar statistics are currently available in relatioa t@ndfill odour.

2.2National Planning Policy Framework

The National Planning Policy Framework (NPPF) was published in 2012. This sets out the
Government ds p UK and how they@are Expectedecshbe applied. In relation to
conserving and enhancing the natural environment, paragraph 109 states that:

0The planning system should <contribute t
environment by é preventing both new and existing development from contributing

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

|l evel s of soil, air, water or noise poll ut

Pollution is defined by the NPPE as

OAnything that affects the quality of | 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,

7

steaeam odour, noise and | ight.o

2.30dour measurement

Odour exposure and impact can be measured via two metdolg specific compound
measurement diy total odour by dynamic dilution olfactome8pecific gas measurement is
often used when an emissfoom a site is dominated by an individual odorous compound, such
as hydrogen sulphide daadfill 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 Treatm&at Technical Reference Document. Ref 01/WWEIBUKWIR, 2001
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Total odourby 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 gasdbacyanel
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 concentratiori @u/m?3 The test sample odour
concentration is calculated by multiplying detection concentratioging®) day the dilution

required to achieve detection point. Odour threshold is measured in accordance with BS EN
13725:2060d Det er mi nat hoenbof abdonorbygyodynamic OI fac
analysis is completed it gives the point of detection of the odour and its apparent strength in
oue/m >,

For the purpose of thairveythe landfill odour emission data wartained fronthe doctoral
thesis of U. SarkaEranfield Universityand modelled using ADMS 5 atmospheric dispersion
model.

2.4 Landfill odour

A list of various organic wastich contribute toward the overall landfill odeas given in
detail in Table®2

3 BS EN 13725:2003 Air Qualkitypetermination of Odour Concentration by Dynamic Olfactometry

* Sarkar, U. (1999) Odour nuisance from solid wastes: Development of a model describing emission, dispersion and
reception. PhD thesis, Cranfield University.
® Snffer (2013) Odour monitoring and control on landfill Skeport 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 aci

Other wastes

Sewage derivatives (faecal
sulphurous, rotten eggs)

Sewage derivatives (indole
skatole, hydrogen sulphide
organic sulphides, ammonii

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

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

Oils and fuels (oil acrid petr
like)

Oils and fuels (aromatic,
toluene, xylene)

Green wastes (woody,
ammonia, earthy)

Green wastes (terpenes,
amines, aromatiammonia)

Landfill gas (from freshly
tipped wastes)

Sweet, sulphurous, fruity,
citrusy, gassy, sickly, punge

Typified by esters (e.g.
butanoates) and
organosulphurs (e.g.
methanethiol, DMS, DMDS
hydrocarbons, alcohols,
terpene (e.g. alkyl benzene
butanols, limonene);
acetegenic waste may be
characterised by organic ac
(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, ammonii
(if pH is high), farm yard like

Aromatics and hydrocarbor

Combustion system exhaus

(from inefficient burning)

Burnt odour; very sweet,

burnt, toffee like smell

Unburred hydrocarbons an
nitrogen oxides
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3.0IMPACT ASSESSMENT METHOD
3.10dour emission sources

A desktop study revealed two phases diffeelandfill sitan Redhiliwhich are still active and
unrestored presently. These two phabase 4 and phase 5, are to be the main causes of odour
emissionsHig. 1). Within these phases there threecells which are currently being used for
landfill; two for general waste and dioe asbestos was{Environment Agency (EA2014°.
Asbestovast e doesndt emit an odour and wil |l t he
cells it has been deemed by E&d using aerial photography (Appendix) that one cell of 1000
m?would be an advisable emission area for the model.

Within the Biffa landf 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 Quedgyn&ss conducted

by SLR Consulting Limited in 2012

The restored phases are deemed to be negligilsleoaidhot cause an odour nuisantieis

report assumes no landfill gas losses from landfill gas extraction wells. However, the overall escape
fracton may be up to 5%, if the extraction well system is not fully sealed (Sironi ef.&n2005)

site measurement of the odorous compounds supported by the sniff test conducted by acuity
tested air quality consultants could confirm or deny whether loe nestored areas of the Biffa

landfill continue to release an odour. These areas are phase 1 (restored by end of 2013), phase =z
(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 fdlhsite was completely cappElde odour emission @atas taken

from thedoctoral thesis of U. Sarkar (19@9nfield University and is displayed in Table

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

Specific emission emisssegﬁn;gte in
. 2 1
Part of landfill raeinow/mh o mas Daiﬁ;‘jﬁ." =

Lower Upper Lower Upper
value value value value

Active depositing area 4,000 30,000 1 8 Usedcfglrflctlve
Surface, slight daily cover | 2,000 6,000 0.5 15 Unknown
Surface, covered, metcultivated 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
7SLR Consulting Limited (2012) Air Quality Assessment
8 Sironi, S., Capelli, L., Céntola, P., et ab)@@dur emission factors for assessment and prediction of Italian
MSW landfills odour impact. Atmospheric Environment, 39:33381
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3.2Receptor locations

Within this assessmetisensitiveeceptor locatiornzave been used to predict ground level
odourconcentratiorcross the planneeévelopmentsite(Table4, Fig. 3)

Table 4 Sensitive eceptorlocations
Location X Location Y

Receptorname

coordinates(easting) 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
| 529010 150170
J 528682 150250
Pagel4of 26
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Figure 3 lllustrative Master Plan 22728G-M-PS04Bd
proposed development area with sensitiveceptor locations
in Redhill, Surrey
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3.3Meteorological data

The relevant meteorological data wsinedfrom the Gatwick Airport (Fig. 4) following
discussions with the data provider. The propseziopmersite idocatecapprox.10 kmfrom
the weather stationThe data set, which wasedin the odour dispersiomode| contained all
relevant weather parameteisorded continuously for ay&ar periodThe years covered in this
assessmewmtae 205-2077.

270° 80°

210°¢ 150°

180°
0 3 6 10 18 (knots)

T e

0 15 31 51 82 {m/s)

Figure 4 Windrose data for the Gatwick Airport (20:3017)
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34 Terrain data

Theterrain data file was generated through ABIRI created using OS landform panorama
terrain data. A Bm grid squar@as usedith a 32x 32 grid resolution.

Figure 5 Terrain contour map
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