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21 IN-COMBINATION AND CUMULATIVE EFFECTS  

21.1 Introduction 
21.1.1 This chapter reports the assessment of likely significant in-combination and 

cumulative effects of the Proposed Development. 

21.1.2 In-combination effects are those which may be a result of the combined action 
of different environmental impacts from the Proposed Development upon the 
same receptor(s) (also referred to as intra-project effects). Cumulative effects 
are those which may occur due to the ‘cumulation’ or combined action of a 
number of different projects and developments (hereby referred to as ‘other 
developments’), cumulatively with the Proposed Development, on the same 
receptor(s) (also referred to as inter-project effects). 

21.1.3 Effects can be considered additive (the interaction of similar impacts upon a 
receptor leads to a sum of greater impacts) or synergistic (the interaction of 
differing impacts on a receptor leading to further non-linear impacts). For 
example, increased noise from two different sources affecting one receptor 
(additive) or air quality and visual impacts affecting the same human receptor 
(synergistic). 

21.1.4 The requirement to consider in-combination and cumulative effects is set out in 
the Infrastructure Planning (Environmental Impact Assessment) Regulations 
2017 (the IP EIA Regulations) (Ref. 21.1), Regulation 5(2)(e) requires the 
consideration of ‘interactions’: 

“the interaction between the factors [population and human health; biodiversity; 
land, soil, water, air and climate; material assets, cultural heritage and 
landscape].” 

21.1.5 Paragraph 5 (e) of Schedule 4 of the IP EIA Regulations describes cumulative 
effects as: 

“the cumulation of effects with other existing and/or approved projects, taking into 
account any existing environmental problems relating to areas of particular 
environmental importance likely to be affected or the use of natural resources.”  

21.1.6 The Airports National Planning Statement (ANPS) (Ref. 21.2) at Paragraphs 
4.14-4.15 reiterates the need for combined effects and cumulative effects to be 
considered within the EIA and presented within an Environmental Statement 
(ES), stating: 

“When considering significant cumulative effects, any environmental statement 
should provide information on how the effects of an applicant’s proposal would 
combine and interact with the effects of other development (including projects for 
which consent has been granted, as well as those already in existence if they are 
not part of the baseline). 

The Examining Authority should consider how significant cumulative effects, and 
the interrelationship between effects, might as a whole affect the environment, 
even though they may be acceptable when considered on an individual basis or 
with mitigation measures in place.” 
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21.1.7 A range of public sector and industry led guidance is available on cumulative 
effects assessment (CEA), however, at present there is no single agreed 
industry standard method. Consequently, the approach to in-combination and 
cumulative effects assessments varies between applications. The approach 
followed for this in-combination assessment is detailed from paragraph 21.2.11 
and the approach followed for this CEA is detailed from paragraph 21.3.13. 

21.1.8 The following sections consider each of these types of effects, in-combination 
(Section 21.2) and cumulative (Section 21.3), in turn, and identify likely 
significant effects, the assessment methodologies and assessment conclusions. 

21.1.9 As defined in Chapter 4 of this ES [TR020001/APP/5.01], the Proposed 
Development would deliver additional capacity incrementally to meet the 
forecast growth in demand and assets and facilities would be delivered only 
when they are required. For the purposes of assessment only, three 
assessment phases are considered and are referred to throughout this ES as 
assessment Phase 1, assessment Phase 2a and assessment Phase 2b. 

21.2 In-combination effects assessment 
Overview 

21.2.1 In-combination effects are caused by the interaction of different effects from 
activities associated with the Proposed Development.  

21.2.2 The assessment of in-combination effects involves determination of whether 
any of the individual environmental aspect effects resulting from the Proposed 
Development, which may or may not be significant in their own right, could 
combine to create further effects that are significant on individual common 
receptors. For example, impacts on a particular scheduled monument due to 
changes in air quality, noise and vibration, landscape and visual and lighting 
could result in a significant effect. 

21.2.3 To prevent duplication, signposting is used in this chapter to clearly identify 
aspects and interactions which have not been considered further in this 
assessment as they have already been exhaustively considered in the ES by 
technical specialists.  

21.2.4 A number of common receptor types were identified across aspect 
assessments (Chapters 6 to 20 of this ES [TR020001/APP/5.01]) with the 
potential to experience in-combination effects. These included: 

a. Human residential; 
b. Human health; 
c. Sensitive community facilities; 
d. Non-residential/commercial/business facilities (including farm holdings); 
e. Ecology; 
f. Built heritage; 
g. Water bodies and features; and 
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h. Travellers (vehicle users, pedestrians, cyclists, public transport users). 

21.2.5 Non-residential/commercial/business facilities, ecology, built heritage, and 
waterbodies and features have not been assessed further in this in-combination 
assessment as interactions of different aspect effects upon these receptors are 
provided in detail in Chapter 6 Agricultural land quality and farm holdings, 
Chapter 11 Economics and employment, Chapter 8 Biodiversity, Chapter 10 
Cultural Heritage, and Chapter 20 Water Resources of this ES 
[TR020001/APP/5.01] respectively. 

21.2.6 No interactions of effects were identified upon receptors assessed in Chapter 
17 Soils and Geology [TR020001/APP/5.01], and Chapter 19 Waste and 
Resources [TR020001/APP/5.01] assessments. Therefore, receptors identified 
in Chapter 17 and Chapter 19 were not considered further in this in-
combination effects assessment.  

21.2.7 In Combination Climate Impacts (ICCI), greenhouse gases, health and 
community, and major accidents and disasters are excluded from this in-
combination assessment for the following reasons: 

a. Chapter 9 Climate Change Resilience of this ES [TR020001/APP/5.01] - 
The ICCI focusses on how effects identified by all the topic assessments 
may be exacerbated by the future projected changes to climate 
variables. Therefore, the ICCI comprises an in-combination effects 
assessment with climate change, the results of which are reported as 
part of that assessment.  

b. Chapter 12 Greenhouse Gases of this ES [TR020001/APP/5.01] - The 
global atmosphere is a receptor unique to the greenhouse gases 
assessment. Therefore, greenhouse gases have not been included in the 
in-combination assessment. 

c. Chapter 13 Health and Community of this ES [TR020001/APP/5.01] – 
In-combination effects of different environmental effects (as identified by 
all aspect assessments) on the population (human health) and sensitive 
community receptors is an inherent part of the Health and Community 
assessment and is reported as part of that assessment. 

d. Chapter 15 Major Accidents and Disasters (MA&D) of this ES 
[TR020001/APP/5.01] – the MA&D assessment considers all identified 
MA&D consequences from all topic assessments and focuses on very 
low likelihood, large magnitude effects which, if unmitigated, could result 
in a significant MA&D effect. Therefore, the consideration of in-
combination effects is inherent to the assessment of MA&D hazards and 
is reported as part of that assessment.  

21.2.8 The methodology (from paragraph 21.2.11 below) provides further detail on 
how common receptor types were assessed and/or discounted. 

Stakeholder engagement 
21.2.9 The Planning Inspectorate issued its Scoping Opinion on 9 May 2019, a copy of 

which can be found on the Planning Inspectorate’s website, or Appendix 1.3 of 
this ES [TR020001/APP/5.05]. The Scoping Opinion includes comments from 
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21.2.15 Table 21.4 to Table 21.5 present the qualitative assessment of those receptor 
groups which have the potential to be subject to combined impacts. Receptor 
groups screened into further assessment are: 

a. human residential receptors; and 

b. road vehicle users. 

21.2.16 The summary of individual effects, description of potential combined effect 
along with duration and scale, any required mitigation and overall residual effect 
are outlined. 

21.2.17 Where it is considered that the combination of impacts may increase the overall 
impact magnitude, the resulting effect has been assigned based on the 
professional judgement of the relevant topic specialists and in accordance with 
significance criteria set out in Table 5.7 and Table 5.8, Chapter 5 Approach to 
the Assessment of the ES [TR020001/APP/5.01]. 
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21.2.18 The construction of the Proposed Development, after the application of 
standard and appropriate mitigation measures (as described in the Code of 
Construction Practice (CoCP) provided in Appendix 4.2 of this ES 
[TR020001/APP/5.02]), is expected to result in residual effects ranging from 
minor adverse (not significant) to moderate adverse (significant) (see Table 
21.4) due to construction noise and vibration, and visual impacts at human 
(residential) receptors. Air quality effects were identified as negligible, and 
therefore not considered further. 

21.2.19 Human residential receptors are considered to have a medium sensitivity to 
change. It is predicted that construction noise will be experienced concurrently 
with visual impacts from the Proposed Development at individual residential 
receptors, particularly in South Wigmore and to the east of the airport. 
Construction effects will be temporary and localised in nature, therefore, the 
magnitude of change due to combined impacts will be low. It is expected that 
measures within the CoCP would prevent synergistic adverse in-combination 
effects upon the same receptors beyond those determined by individual aspect 
assessments. As such, the overall, in-combination effects during construction 
upon human (residential) receptors are expected to be minor adverse and not 
significant.  

21.2.20 The changes in operational air noise associated with the Proposed 
Development has the potential to have a significant effect upon human 
(residential) receptors due to exceedances in the SOAEL (as defined in 
Chapter 16 of this ES [TR020001/APP/5.01]). This would impact upon those 
human (residential) receptors in close proximity to the Proposed Development 
and/or under the flight path. Further, residential receptors at Tea Green are also 
expected to be significantly affected by increases in road traffic noise as a result 
of increased traffic on Stony Lane. All other individual noise effects upon human 
(residential) receptors are considered negligible to minor adverse and not 
significant.  

21.2.21 Air noise impacts experienced by residents under the flight path (as identified in 
Chapter 16 of this ES [TR020001/APP/5.01]) would likely occur simultaneously 
to changes to their visual amenity in locations in proximity to the airport 
(residents of Winch Hill, residents of Winch Hill Cottages, people in South 
Wigmore, people in Darleyhall). It is therefore considered that there is the 
potential for in-combination effects to those human (residential) receptors in 
close proximity to the Proposed Development who are also under the flight 
path. Overall, residential receptors are considered to have a medium sensitivity 
to change. Whilst some combined effects will arise as outlined above, the 
overall magnitude of change itself, beyond individual aspect reported effects, is 
expected to be low as households with the potential to experience moderate 
adverse, significant air noise effects are eligible for noise insulation secured in 
Draft Compensation Policies, Measures and Community First 
[TR020001/APP/7.10] and likely to experience effects during night time hours 
when landscape views are not visible. As such, the overall in-combination 
effects during operation upon human (residential) receptors are expected be 
minor adverse and not significant.  
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21.2.22 Moderate/major adverse, significant traffic noise effects predicted to be 
experienced in Tea Green are likely to occur concurrently with minor adverse, 
not significant visual amenity effects. These have the potential to lead to a 
medium magnitude of change and therefore a moderate adverse, significant 
in-combination effect. Tea Green has been identified as part of the Transport 
Assessment [TR020001/APP/7.02] as a location potentially requiring traffic 
management which will be monitored as the Proposed Development is 
delivered, and where necessary opportunities for parking controls, traffic 
management and calming measures investigated and funded. There were no 
other identified spatial interactions between surface noise and landscape 
effects. 

21.2.23 Health and community construction and operational effects (likely to be 
experienced by the occupants of the residential receptors) in these areas have 
been detailed in Chapter 13 Health and Community of this ES 
[TR020001/APP/5.01].  
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21.2.24 The construction of the Proposed Development, after the application of 
standard and appropriate mitigation measures (as described in the CoCP 
provided in Appendix 4.2 of this ES [TR020001/APP/5.02]), is expected to 
result in residual effects ranging from minor adverse (not significant) to 
moderate adverse (significant) due to construction traffic and transportation and 
visual impacts upon road vehicle users.  

21.2.25 Road vehicle users are considered to have a low sensitivity to change. It is 
predicted that construction traffic impacts (severance, driver stress, driver delay, 
collision and safety impacts, and impacts to public transport users) will be 
experienced concurrently with visual impacts from the Proposed Development 
at various locations. Construction effects will be transient, temporary and 
localised in nature, therefore, magnitude of change due to combined impacts 
will be low. It is expected that measures within the CoCP would prevent 
synergistic adverse in-combination effects upon the same receptors beyond 
those determined by individual aspect assessments. As such, the overall, in-
combination effects during construction upon road vehicle users are expected to 
be minor adverse and not significant. 

21.2.26 Adverse effects as a result of the operation of the Proposed Development have 
been identified to road vehicle users as a result of visual impacts (minor 
adverse, not significant to moderate adverse significant), and to receptors 
identified within the traffic and transport assessment (minor adverse effects, not 
significant).  

21.2.27 Minor adverse, not significant traffic and transportation effects such as driver 
delay, stress and severance to road travellers are predicted to be experienced 
predominantly along Airport Access Road, Airport Way, New Airport Way, 
Presidents Way, and Eaton Green Road due to the operation of the Proposed 
Development. Users of Eaton Green Road, Airport Way and New Airport Way 
may simultaneously experience minor adverse, not significant visual effects. 
These effects experienced in combination would result in a low magnitude 
change due to their transient nature as travellers pass through the area in an 
existing urban setting. As such minor adverse, not significant in-combination 
effect to road travellers during the operation of the Proposed Development are 
anticipated. 

 















  

London Luton Airport Expansion Development Consent Order 
  

Volume 5: Environmental Statement 
Chapter 21: In-combination and Cumulative Effects 

 

TR020001/APP/5.01 | Rev 1 | April 2023 Page 25 
 

identified Millbrook Power which was considered further in the Stages 1 to 4 
presented from paragraph 21.3.13. AVDC’s response also requested the 
inclusion of East West Rail for consideration which was also included in the 
Stages 1 to 4 presented from paragraph 21.3.13. 

21.3.5 The Chilterns Conservation Board requested the inclusion of other major 
developments: HS2, housing and employment growth of Aylesbury into a 
Garden Town, the expansion of housing at nearby Hemel Hempstead, future 
development to the west of Luton housing, and the Oxford to Cambridge 
Expressway. These were also considered and included (see ‘Stage 1’ from 
paragraph 21.3.13 and ‘Stage 2’ from paragraph 21.3.27). 

21.3.6 The screening criteria and outline approach employed to identify the long list of 
other developments in the CEA was presented to Luton Borough Council (LBC), 
North Herts District Council (NHDC), Central Bedfordshire Council (CBC) and 
Hertfordshire County Council (HCC) in a meeting on the 20 October 2021. The 
long list of identified other developments was provided to these Local Planning 
Authorities (LPAs)(LBC, NHDC, CBC and HCC) for comment prior to that 
meeting. Comments received during the meeting queried whether Stevenage 
Borough Council was included within the search and whether enough 
information was now available on the Oxford - Cambridge Arc to be included 
under Tier 3 (for Tier definitions see Table 21.8) developments in the CEA. It 
was clarified that Stevenage Borough Council was beyond the 5km search 
radius applied for all development types other than NSIPs, therefore excluded 
from the CEA. The Oxford -Cambridge Arc is an area of five counties 
recognised by the government for their economic, place-making, connectivity 
and environmental potential (Ref. 21.7), however no specific development is 
identified within this definition, therefore it has been excluded from the CEA. 
The Oxford to Cambridge Expressway development was included as detailed in 
paragraph 21.3.5.  

21.3.7 NHDC responded via email to the long list provided and requested the addition 
of three developments (13/02000/1, 16/03155/1, and 18/02722/FP) and 
allocations (LG1, GA1&2, CD1, CD2, CD3, HT2, LG19 and LG21). The 
developments and allocations have been considered in the long list Appendix 
21.1 of this ES [TR020001/APP/5.02]. 

21.3.8 Comments provided during statutory consultation in 2022 by East Hertfordshire 
requested the addition of a residential development on land east of Stevenage 
(3/19/0118/OUT) which was included in the assessment. A request was also 
raised by Chilterns Conservation Board to add the boundary of the AONB to 
figures which has been provided in Figure 21.2 of this ES 
[TR020001/APP/5.03]. 

21.3.9 An update of the long list and shortlist of other developments was presented to 
LBC, NHDC, CBC, HCC and Dacorum in November 2022. CBC responded with 
a request for the consideration of three additional developments 
(17/05679/OUT, 19/00469/OUT, and 21/05254/OUT) and allocations (SE1, 
SA1, HAS07, H1(19)) which have been considered in the long list Appendix 
21.1 of this ES [TR020001/APP/5.02]. 
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21.3.10 In January 2023, the Applicant was notified of a proposal for a 106ha new solar 
farm development at Wandon End (hereafter ‘Wandon End Solar’), adjacent to 
the Main Application Site. A planning application for Wandon End Solar was 
submitted to both LBC (22/01657/FUL) and NHDC (22/03231/FP) and validated 
in January 2023. Information regarding this development was not available at 
the time of freezing the screening for identification of a long list of ‘other 
developments’, as described in Stage 1 from paragraph 21.3.11, therefore has 
not been considered. It is acknowledged that due to the scale and proximity of 
Wandon End Solar proposals, it will need to be assessed and an update will be 
provided during the next stage of the DCO process. 

Baseline 
21.3.11 The existing environmental conditions identified by each technical aspect 

assessment of this ES (Chapters 6 to 20 [TR020001/APP/5.01]) have been 
considered as the baseline for this CEA. 

Existing airport related developments at the airport 
21.3.12 There are a number of airport related developments which have consent or are 

in the planning system and awaiting consent (see Section 2.4 of Chapter 2 Site 
and Surroundings of the ES [TR020001/APP/5.01]). Where not in the future 
baseline (as described in Chapter 5 Approach to the Assessment of the ES 
[TR020001/APP/5.01]), these developments are considered in the same 
manner as other developments identified as part of the CEA process.  

Stage 1: Identify ZOI and establish long list 
Identify long list of ‘other developments’ 

21.3.13 A screening exercise was undertaken to identify potential ‘other developments’ 
to create a long list for consideration within the CEA. Local authority planning 
portals were used to search for current planning applications, and local 
development plans, policies and programmes were reviewed to determine 
present and future potential interactions with the Proposed Development. 

21.3.14 The screening exercise utilised a set of temporal, spatial and development 
sizing screening criteria, as outlined in Table 21.7, based on experience from 
EIAs of other major infrastructure projects.  

21.3.15 This search included projects/developments submitted five years prior to the 
commencement of the environmental assessment process in 2018 (i.e. 
applications submitted since 2013). This temporal limit was used as most 
consented developments typically require commencement within three to five 
years of receiving permission. 
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are considered of a scale that could interact with the Proposed 
Development. 

c. Any other factors, for instance nature and/or capacity of the receiving 
environment that would make a significant cumulative effect with ’Other 
development’ more or less likely. 

21.3.29 Professional judgement has been used in the development and application of 
the inclusion and exclusion criteria, and relevant planning authorities and 
statutory consultees were consulted as appropriate. 

21.3.30 Local development plans, policies and programmes were reviewed to determine 
present and future potential interactions with the Proposed Development. This 
information was limited, however identified emerging developments relevant to 
the EIA.  

21.3.31 Following the application of this criteria, the short list subject to further CEA is 
presented in Appendix 21.2 of the ES [TR020001/APP/5.02]. All those on the 
short list are considered to be of such a nature and proximity to the Proposed 
Development to have the potential to generate significant cumulative effects 
when considered in context with the Proposed Development. 

21.3.32 Should applications for ‘Other developments’ be submitted after the submission 
of the application for the Proposed Development, these necessarily should 
include this Proposed Development in an assessment of the cumulative effects 
for their development. 

Stage 3: Information gathering 
21.3.33 Following the identification of the short list, collection of environmental 

information associated with the identified ‘Other developments’ was required to 
allow a robust assessment of any likely cumulative effects. 

21.3.34 Information sourced from planning portals and project websites included: 

a. proposed design and location; 
b. proposed programme of construction, operation and decommissioning; 

and 
c. environmental assessments that set out baseline data and effects arising 

from the ‘Other development’.  

21.3.35 This search was frozen three months ahead of the submission of the 
development consent application, to allow technical assessment of the 
cumulative effects. 

21.3.36 A summary of the key environmental issues associated with each development 
is provided in Appendix 21.2 of the ES [TR020001/APP/5.02], and a Gantt 
chart showing project timescales in Appendix 21.3 of the ES 
[TR020001/APP/5.02]. 
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Stage 4: Assessment 
21.3.37 For each aspect assessment, the short list of ‘Other developments’ presented in 

Appendix 21.2 of the ES [TR020001/APP/5.02] has been reviewed to identify 
those within their ZOI. A review has then been undertaken of each ‘Other 
development’ within these ZOI to assess whether significant cumulative effects 
may arise or not. Table 21.10 reports the CEA only for those ‘other 
developments’ each aspect considered had the potential to lead to cumulative 
effects.  

Significance criteria 
21.3.38 There is no standard prescriptive method for assessing cumulative effects and 

the extent to which the effects of other developments can be assessed depends 
on the level of information available about the other developments. Such effects 
are, therefore, assessed by professional judgment, although matrices are used 
where appropriate and where enough information regarding the ‘Other 
development’ exists. Where environmental assessment information regarding 
‘Other development’ is not available or is uncertain, the assessment is 
necessarily qualitative.  

21.3.39 The same significance criteria for each independent environmental aspect as 
outlined in Chapters 6 to 20 [TR020001/APP/5.01] has been used where 
applicable. If not suitable or preferred, the generic significance criteria described 
in Chapter 5 [TR020001/APP/5.01] has been employed.  

21.3.40 Where a significant adverse cumulative effect is identified, mitigation measures 
are proposed by the environmental topic for implementation to reduce the 
residual effect. 

Potential significant effects 
21.3.41 Cumulative effects are identified at an individual aspect level and reported in 

Table 21.10.  Table 21.10 provides a summary containing the effect of the 
Proposed Development upon receptors identified by the aspect assessments 
(Chapters 6 to 20 of this ES [TR020001/APP/5.01]), the assessment of 
cumulative effects of ‘other developments’ and their significance, any proposed 
mitigation measures and the residual cumulative effects. The residual 
cumulative effects column describes whether the identified effect of the 
Proposed Development remains as identified or is changed when considered 
cumulatively with ‘other developments’.  

21.3.42 Table 21.10 is documented in line with recommendations from AN17 Appendix 
2, supported by further detail provided in the short list presented in Appendix 
21.2 of the ES [TR020001/APP/5.02]. 
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Mitigation and enhancement measures 
21.3.43 Proposed mitigation measures, further to embedded mitigation measures, are 

identified in Table 21.10. 

Residual effects 
21.3.44 Residual effects are as identified in Table 21.10. 

Assumptions and limitations 
21.3.45 This assessment has been undertaken based on the collation and evaluation of 

publicly available documentation provided on LPA and developer websites. 

21.3.46 As part of the CEA, it has been assumed that information provided by third 
parties, including publicly available information and databases are correct and 
complete at the time of publication. A limitation to the CEA is that the status of 
other developments is dependent on available information; however, often 
progress or changes to other developments are not reported, and therefore may 
not be captured by this assessment. 

21.3.47 The search for other developments included in the CEA was frozen three 
months ahead of the submission of the application for development consent to 
ensure a robust and appropriate assessment. This means that any other 
developments which may arise in the planning system after this date may not 
be captured as part of the assessment. Should the Examining Authority identify 
further other developments, additional assessment may be required. 
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