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1 Air Quality Emissions
Question 1.1.1
Has agreement over the establishment of the baseline for the air quality
assessment been reached with CCC, HDC and SCDC? If so, please give the
relevant reference. If not, why not?

Response
1. Early meetings were held with CCC, HDC and SCDC to discuss the scope of
the air quality assessment. These discussions informed the inputs to the EIA
scoping document A14 Cambridgeshire to Huntingdon Improvement
Environmental Scoping Report (Highways Agency, March 2014) including the
methodology for establishment of baseline conditions. This included using
data from the local authorities' own monitoring sites.
2. Highways England shared the EIA scoping document with the councils for
comment on 21 March 2014. No comments were received from the councils
regarding the methodology for establishment of baseline air quality.
3. Highways England undertook an extensive monitoring programme using NO2
diffusion tubes to gather baseline air quality information, supplementary to the
existing data provided by local authorities. Thirty-two monitoring sites were
selected to provide information on NO2 baseline conditions in areas which
were deemed to be potentially impacted by the scheme.
4. Information from the scheme-specific monitoring and the existing long term
local authority monitoring was used to establish baseline conditions across
the scheme area. Full results of all monitoring used in the assessment are
provided in the Environmental Statement (ES) Appendix 8.1 (document
reference 6.3).
5. Following the completion of the draft version of the ES, presentations were
made to the local authorities. No comments on the establishment of baseline
air quality conditions were received from CCC or HDC. SCDC did raise a
question regarding a monitoring site at Impington; this was raised in the
SCDC note provided on the draft ES.
6. When analysing the data from the SCDC monitoring sites, Highways England
and its consultants both noted that PM10 data from the Impington monitoring
site appeared to be anomalous. This was raised with the local authority and
discussions were held in September 2014. There remains a disagreement
between Highways England and SCDC regarding the validity of the PM10
data collected at this site in recent years. It is Highways England’s position
that the data are incorrect and should be discounted from the assessment. A
full report (produced as a technical note) justifying the exclusion of the
Impington data is provided at Appendix 1.1 and 1.2 of this response.
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7. Highways England has provided the three local authorities with information
regarding the methodology for the collection of air quality monitoring data,
both at the EIA scoping stage and by sharing the draft ES prior to the
submission of the DCO application. Highways England considers agreement
has been reached on all elements of the baseline study, with the exception of
the Impington monitoring site as no other issues have been raised on the
matter. Statements of common ground are being prepared with all three local
authorities, which will further confirm areas of agreement.

HE/A14/EX/28

Page 6 of 88

June 2015

A14 Cambridge to Huntingdon improvement
scheme

Development Consent Order Application
Response to the First Written Questions
(Report 1, Air Quality and Emissions)

Question 1.1.2
The assessment of air quality is based on DMRB, Local Air Quality
Management Technical Guidance and Interim Advice Notes (IAN). Since the
submission of the application IAN185/15 has been published. What are the
implications for the application of IAN 185/15 and if it had been in place before
the application was accepted for examination, in what ways would this have
influenced the outputs from the air quality assessment?

Response
8. Interim Advice Note (IAN) 185/15, Updated traffic, air quality and noise advice
on the assessment of link speeds and generation of vehicle data into ‘speedbands’, was published in January 2015 by Highways England and changes
the approach for determining emission rates in air quality modelling.
Key Differences in Air Quality Modelling Approach
9. There are three major differences in the approach between the IAN and the
approach taken in the Environmental Statement (ES) (document reference
6.1).
10. The IAN provides emission rates based on three speed bands representing
Heavy Congestion (<30kph), Light Congestion (30-80kph) and High Speed (>
80kph) for Motorways and four speed bands representing Heavy Congestion
(<20kph), Light Congestion (2-45 kph), Free Flow (45-80 kph) and High
Speed Urban Roads (> 80kph) for urban and rural roads. This is different from
the approach used for the ES where emission rates are based on the average
vehicle speed for each modelled road link.
11. The IAN also requires the use of speed data that has been corrected by a
Speed Adjustment Factor (SPF). The SPF for each road link is calculated by
dividing the observed speed by the modelled speed. This correction factor is
then applied to the future Do-Minimum (without the scheme) and DoSomething (with the scheme) cases.
12. The IAN suggests that four separate models are set up to represent the
morning, afternoon, interpeak and off peak periods. The modelling in the ES
has been carried out using Annual Average Daily Flows.
13. It should be noted that the methodology outlined in Chapter 8 of the
Environmental Statement (Volume 6.1 Environmental Statement) provides a
more detailed approach, in some respects, to the selection of emission
factors. In the air quality assessment, a different emission rate was assigned
for each speed, rather than for a band of speeds, and emission factors were
assigned to each type of vehicle (car, Light Goods Vehicle (LGV), Rigid HGV
Articulated HGV, Bus and motorcycles) in line with the Defra emission factor
toolkit (EfT) approach adopted for the ES rather than the two types of vehicle
(LDV and HDV) provided for in IAN 185/15.
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How IAN 185/15 Influences the Outputs of the Air Quality Assessment
14. The use of IAN 185/15 would not result in additional model outputs for the air
quality assessment and does not affect the receptors chosen for assessment.
However, modelled concentrations at assessed receptors could have been
numerically different as a result of changes to the input parameters of the air
quality modelling.
15. The speed banding methodology and associated emission factors outlined in
IAN 185/15 generate higher emission factors for motorways where average
speeds are predicted to be less than 50mph (representative of congested
driving conditions), compared with where average speeds are predicted to be
greater than 50mph (representative of free flow driving conditions).
Therefore, an improvement in air quality would be anticipated adjacent to a
road where congestion is alleviated however it is important to note that an
increase in traffic flow may counterbalance the improvement in emission
factors. Where a scheme results in an alleviation of congestion, it would be
anticipated that using IAN 185/15 would predict more improved air quality
compared with the Defra EfT approach. This is because emission factors
would decrease based on the speed banding methodology whereas using the
Defra EfT emission factors would increase with an increase in average speed.
Where a scheme results in an increase in congestion, it is anticipated that
using IAN 185/15 would result in an increase in predicted pollutant
concentrations compared with using the Defra EFT method as the opposite
applies.
16. For the A14 scheme, it is anticipated that congestion would be alleviated
along the existing A14 corridor between Swavesey Junction and Huntingdon.
Therefore, if IAN 185/15 had been applied to this assessment, the
improvement in air quality along this section of the existing A14 corridor could
potentially have been greater. The scheme is not anticipated to cause
congestion along other areas of the route as the scheme would operate within
the capacity of the highway, therefore no further deterioration to air quality
would be anticipated as a result of the scheme, had IAN 185/15 applied to this
assessment.
17. The change in emission factors as a result of the speed banding methodology
outlined in IAN 185/15 would have influenced the predicted outputs from the
air quality model. A comparison of emission factors at road links included in
the air quality assessment has been undertaken between those used in the
ES and those derived from IAN 185/15 applying the speed banding
methodology based on forecast link speeds from traffic data used in the air
quality assessment. It is noted that predicted emission rates would have been
different on each road link assessed, however there is no overall trend with
some roads experiencing an increase in emission factors and some
experiencing a decrease in emission factors across the study area as a result
of IAN 185/15.
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18. It is not possible to state the exact predicted concentrations using the IAN
185/15 method without undertaking the whole assessment process, including
speed pivoting which would determine speed adjustment factors for each of
the modelled road links. However, in order to assess the likelihood of IAN
185/15 resulting in any significant air quality effects and an exceedence of the
annual mean NO2 objective, a review has been undertaken to determine the
increase in emission factors required to result in an exceedence of the annual
mean NO2 objective on selected road links. This review has focussed on
modelled locations, included in the assessment of air quality effects outlined
in Chapter 8 of the ES, predicted to experience total pollutant concentrations
above 30µg/m3 which are most at risk of leading to an exceedance of the
annual mean NO2 objective (40µg/m3). These locations are R876, R875,
R874, R74 and R908 (see Sheets 18, 70 and 73 of Figure 8.1 Volume 6.2
Environmental Statement Figures).
19. A comparison of emission factors at road links adjacent to these locations has
been undertaken and is shown in Table 1-1. Note that this exercise has only
been carried out in areas where the use of the IAN 185/15 methodology may
result in an increase in predicted concentrations. There will be other areas
where predicted concentrations would be expected to decrease applying the
IAN 185/15 method. The modelling results reported in the ES at each location
have been examined and the increase in predicted concentrations required to
result in an exceedance of the air quality objective and limit value has been
calculated.
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Table 1-1 - Comparison of Modelled Road NOx and Emission Factors

Receptor

Road Link

Increase in
Modelled
Road NOx
required to
exceed limit
value

Environmenta
l Statement
NOx
Emission
Rate

IAN 185/15
NOx
Emission
Rate

Change
in NOx
Emissio
ns (%)

(g/km/s)
(g/km/s)

R876
R875
R874

R74*

656 – A14
Huntingdon Road
(between M11 and
Dry Drayton Road)
south east bound
716 – A14
Huntingdon Road
(between M11 and
Dry Drayton Road)
north west bound
529 – Castle Moat
Road
1020 – Castle
Moat Road

R908*

588 – Proposed
A14 On Slip at
M11 Junction
656 – A14
Huntingdon Road
(between M11 and
Dry Drayton Road)
south east bound
669 – A14
Huntingdon Road
(between M11 and
Dry Drayton Road)
north west bound

68.5%
0.213

0.208

-2.2%

0.198

0.267

34.7%

0.028

0.036

29.6%

0.028

0.023

-19.8%

0.072

0.111

53.1%

0.213

0.208

-2.2%

0.198

0.196

-1.3%

69.6%

70.1%

96.9%

68.5%

*note that several road links contribute to the modelled road NOx concentrations at these receptors and all links
would have to increase by the stated percentage to exceed the limit value

20. Modelled road NOx at these locations would need to increase by at least
68%, and in some instances by over 96% before an exceedance of the annual
mean NO2 objective would be predicted with the scheme in operation (as
shown in Table 1-1). The maximum increase in IAN 185/15 derived emission
factors compared with those used in the air quality assessment is 53%, which
is within the likely required change of 68% to generate an exceedance. The
majority of increases is in fact much lower than this and as shown a number
of road links experience a reduction in NOx emission rates using IAN 185/15.
As such, it is unlikely that the use of IAN 185/15 would result in predicted
exceedances of the annual mean NO2 objective as a result of the scheme.
Therefore using the criteria outlined in Interim Advice Note 174/13 ‘Updated
advice for evaluating significant local air quality effects’ no significant air
quality effects would be anticipated.
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Implications for the Application of IAN 185/15
21. IAN 185/15 has been published by Highways England to provide a more
robust and pragmatic approach for assessing the effects of congestion within
air quality assessments for road schemes. The application of IAN 185/15
would have changed the model set up process and the vehicle emission
factors used to predict pollutant concentrations at assessed receptors.
However, the high level analysis provided above indicates that it is unlikely
that the application of IAN 185/15 would have resulted in different conclusions
to those presented in the ES with regard to the significance of the air quality
assessment.
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Question 1.1.3
The methodology for the assessment of air quality effects is set out in the ES
at 8.2.21ff. Para. 8.2.68 states that the overall approach and methodology to
assess air quality effects was agreed with the local authorities. What was
agreed and with which local authorities? Please provide details.

Response
22. A scoping report was completed following discussions with the local
authorities at early consultation meetings in January 2014. These were held
with Cambridge City Council (CCC), Huntingdonshire District Council (HDC)
and South Cambridgeshire District Council (SCDC) to discuss the scope of
the air quality assessment to be undertaken. This discussion informed the
inputs to the A14 Cambridgeshire to Huntingdon Improvement Environmental
Scoping Report (Highways Agency, March 2014).
23. The Environmental Statement (ES) Scoping Report was provided to the
councils (listed above) for comment on 21 March 2014.
24. The ES Scoping Report sets out the methodology for the air quality
assessment and provides the following information:


Relevant air quality standards (Table 6.1 Scoping Report)



Relevant air quality guidance including Highways England Interim Advice
Notes



Selection of receptors (para 6.1.24 Scoping Report)



Sources of data used to determine existing air quality (section 6.2
Scoping Report)



Assessment of future trends in pollution emissions (para 6.2.18 Scoping
Report)



Approach to construction phase assessment (section 6.2 Scoping
Report)



Approach to modelling including model selection, sources of input data,
meteorological data and model verification (section 6.2 Scoping Report)



Processing of results including NOx to NO2 method (section 6.2 Scoping
Report)



Approach to assessment of significance using IAN 174/13 (para 6.6.12
Scoping Report)
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25. No comments were received from CCC or HDC. SCDC provided comment on
the scoping report on 29 April 2014 stating “We are satisfied with the level of
the submitted scoping report on AQ. We take note of the level of monitoring
and assessment methodology for the development”. Full comments from
SCDC are provided in Appendix 1.3 to this response for ease of reference.
The comments refer to a difference of opinion between Highways England
and SCDC over air quality monitoring data from a monitoring site at
Impington. This difference of opinion is discussed fully in response to
Question 1.1.1. Other than the discrete issue at Impington, SCDC agrees
with the methodology.
26. Following the completion of the draft version of the ES, the results of the air
quality assessment were presented to the local authorities. No comments
regarding the methodology used have been received from HDC or SCDC.
CCC provided some comments related to the methodology following
submission of the ES with the DCO application. These were related to
IAN170/12v3 future year projections and assessment of air quality impacts
within the Cambridge City AQMA. Highways England met with CCC on 30th
April 2015 to discuss their comments. CCC were generally happy with the air
quality assessment methodology although they had reservations about the
future trends assumed for emissions factors based on their experience in
central Cambridge. In response, Highways England undertook some
additional sensitivity testing and a report on the findings was provided to CCC
on 8th May 2015 which showed that the conclusion of no significant impact
would stand even if much more pessimistic assumptions were made about
emission factors than were made by adopting the standard guidance provided
in the IAN.
27. Highways England has provided the three local authorities with information
regarding the methodology, both at the EIA scoping stage and by sharing the
draft ES prior to the submission of the DCO application. Highways England
considers that agreement has been reached on all substantive elements of
the air quality assessment methodology.
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Question 1.1.4
ES para. 8.6.4 indicates that mitigation would be secured by way of
requirements in the DCO. Precise cross referencing to the draft DCO is not
provided. Can the applicant provide in tabular form how the proposed
mitigation will be secured in the application draft DCO with the relevant
reference.

Response
28. The air quality assessment (Chapter 8, Environmental Statement (ES)
(document reference 6.1)) concludes that mitigation is required to manage air
quality impacts during construction, and also that inherent mitigation
contained within the design of the scheme is adequate to ensure that the
impacts from the operation of the scheme are not significant and do not
require further mitigation.
29. Mitigation to be implemented during the construction phase is detailed within
the Code of Construction Practice (CoCP) (Appendix 20.2 Environmental
Statement Appendices (document reference 6.3)).
30. The air quality mitigation to be implemented by the contractors during
construction is set out in section 6 of the CoCP under the following headings,
which will be secured by proposed Requirement 3 of the Development
Consent Order (DCO):


Dust and air pollution general provisions



Site management



Construction plant and vehicles



Transportation, storage and handling of materials



Haul routes



Demolition activities



Excavations and earthworks activities



Drilling activities



Processing, crushing, cutting and grinding activities



Monitoring
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31. The draft DCO (document reference 3.1, Part 1 Requirements) includes the
following Requirement:
“Code of Construction Practice
The authorised development must be carried out in accordance with the
provisions of the code of construction practice.”
32. As noted in the Explanatory Memorandum to the draft DCO (document
reference 3.2, para 12.3.3):
“Requirement 3 requires the authorised development to be carried out in
accordance with the code of construction practice. This is a document that
has been submitted with the environmental statement. It, and the design itself,
secure the environmental mitigation required for the authorised development
and will be certified upon the Secretary of State making the Order”.
Table 1-2 Summary Table of Mitigation Proposed

Mitigation proposed

Draft Development Consent Order reference

Mitigation of air quality emissions during the
construction phase as described in section 6 of
the Code of Construction Practice under the
headings:
 Dust and air pollution general provisions
 Site management
 Construction plant and vehicles
 Transportation, storage and handling of
materials
 Haul routes
 Demolition activities
 Excavations and earthworks activities
 Drilling activities
 Processing, crushing, cutting and
grinding activities
 Monitoring

Detailed in section 6 of the CoCP.
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Question 1.1.5
Please explain when, how and where air quality would be monitored or why no
monitoring is proposed with particular reference to NOx, NO2, CO, PM10 and
PM2.5.

Response
Construction Phase
33. The Code of Construction Practice (CoCP) (section 6, Appendix 20.2,
Environmental Statement Appendices document reference 6.3) sets out
mitigation to control emissions to air during construction. Compliance with
the CoCP is secured by paragraph 3 of Schedule 2 to the DCO.
34. The mitigation measures set out in the CoCP follow Institute of Air Quality
Management best practice guidance1 and are well proven. With this
mitigation in place it is expected that there would be no significant effects on
air quality and therefore no ambient air quality monitoring is recommended.
However, the CoCP provides details of monitoring that would be implemented
by the main contractors if monitoring is deemed “appropriate” (Appendix 20.2
para 6.10). Monitoring would be deemed appropriate on a risk basis once the
detailed design stage information is available. The monitoring may include
fugitive emissions of dust, as well as finer particulate matter (PM10 and
PM2.5) along with NO2 and CO through “reference to inspection and
maintenance schedules for construction vehicles, plant and machinery”. The
decision as to whether monitoring is required will be taken in the detailed
design stage and in consultation with interested parties.
35. The effective implementation of the mitigation measures would be monitored
as required by paragraph 6.10 of the CoCP:
“The main contractors will implement inspection and monitoring procedures to
assess the effectiveness of measures to prevent dust and air pollutant
emissions. Relevant local authorities will be consulted regarding the
monitoring procedures to be implemented which will include the following
measures, as appropriate:


Site inspections covering the establishment of operation of the
construction site.



Inspection procedures for areas adjacent to the construction site to
visually assess any dust and air pollution which may be generated.



Reference to inspection and maintenance schedules for construction
vehicles, plant and machinery.



Inspection procedures relating to the level of trafficking, use and condition
of haul routes.”

1

Institute of Air Quality Management: Guidance of the assessment of dust from demolition and
construction (2014)
HE/A14/EX/28
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Operation Phase
36. The air quality assessment considered the main pollutants of concern from
vehicle emissions, which are fine particulate matter (PM10 and PM2.5) and
NOx and NO2. (chapter 8, Environmental Statement (ES) (document
reference 6.1)).
37. CO was not included within the assessment because it is no longer a pollutant
of concern in the UK (no monitoring sites measure an exceedance of the
standard) and CO has “not been identified as being at risk of exceeding the
objectives in the area managed by Cambridge City, South Cambridgeshire
and Huntingdonshire Councils” (see paragraph 8.1.4, ES).
38. The air quality assessment concluded that for PM10 and NO2 there are no
exceedences of the objectives or limit values and therefore “no significant
impacts were identified as requiring mitigation in the operational phase” and
“the scheme is predicted to improve air quality in a number of areas”
(paragraphs 8.6.5-8.6.6, ES).
39. A PM2.5 assessment has not been included in the ES as monitoring indicates
that across the UK and particularly within the area surrounding the scheme,
the limit values introduced for PM2.5 in the EU Directive are met and
therefore PM2.5 was not identified as a pollutant of concern.
40. There is no proposed air quality monitoring for the operational phase of the
scheme as there were no predicted exceedances of the air quality objectives
or limit values and no significant impacts have been identified across the
scheme area.
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Question 1.1.6
Please explain what mitigation is proposed to limit the effect on designated
ecological sites, which are sensitive to nitrogen oxide, within 200m of the
proposed scheme? If no mitigation is proposed, why not?

Response
41. The question refers to nitrogen oxide. It has been assumed that this should
read either nitrogen oxides or oxides of nitrogen, and refers to the
combination of nitric oxide (NO) and nitrogen dioxide (NO2). Section 8.5 of
the Environmental Statement (document reference 6.1) reports an
assessment of oxides of nitrogen (NOx) concentrations at designated
ecological sites within 200m of the scheme, which are sensitive to changes in
NOx. Further detail is provided in section 7 of Appendix 8.1 (document
reference 6.3 Environmental Statement Appendices).
42. The assessment indicated that all but one of the designated ecological sites
would experience a reduction in ambient NOx concentrations as a result of
the scheme and therefore these do not require any mitigation. The exception
is Great Stukeley Railway Site of Special Scientific Interest (SSSI). A
negligible increase in NOx concentrations is predicted at Great Stukeley
Railway SSSI and the annual mean NOx concentrations at Great Stukeley
Railway SSSI are predicted to be within the annual mean NOx objective2
(30µg/m3) with the scheme in operation, therefore no mitigation is required.
The assessment also indicated that annual mean NOx concentrations would
be within the annual mean NOx objective at all designated ecological sites
assessed with the scheme in operation.
43. The scheme would result in a reduction in nitrogen deposition at all
designated sites with the exception of Great Stukeley Railway SSSI. A
negligible increase in nitrogen deposition is predicted at Great Stukeley
Railway SSSI and nitrogen deposition rates would remain within the critical
load range (15-25 kgN/ha/yr) for the site.
44. Following Interim Advice Note 174/13 ‘updating advice for evaluating
significant local air quality effects’ (Highways England, 2013), the assessment
indicated that the effect of the scheme on annual mean NOx concentrations
and nitrogen deposition rates at designated ecological sites was insignificant;
therefore mitigation is neither required nor proposed.

2

Council Directive (2008/50/EC) on Ambient Air Quality and Cleaner Air for Europe (Air Quality
Directive) (European Commission, 2008)
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Question 1.1.7
What sensitivity testing has been undertaken, if any, to consider the effects on
air quality should traffic growth be greater than forecast? If no such testing
has been undertaken, why not?

Response
45. Highways England has not undertaken sensitivity testing of higher traffic
growth (i.e. the number of vehicles) but has carried out sensitivity testing of a
higher pollutant emission rate scenario (i.e. the amount of pollution coming
from each vehicle). As higher traffic growth results in greater overall pollutant
emissions, the sensitivity testing that has been undertaken also provides an
assessment of the effects of higher traffic growth. This provides a robust basis
to demonstrate that should more vehicles use the road than are currently
predicted in the traffic model, the air quality conclusions remain valid.
Detailed Response
Higher Traffic Growth
46. For the A14 improvement scheme, traffic forecasts have been developed
using a traffic model based on a “core” growth scenario, which includes all
development and transport infrastructure schemes that are considered ‘near
certain’ or ‘more than likely’ to proceed and is constrained to national growth
forecasts as mandated in the WebTAG Unit M4 guidance. These forecasts
have been used in both the environmental impact assessment and highway
design work.
47. Highways England calculated traffic growth for three future scenarios, which
are detailed within the Transport Assessment (document reference 7.2) and
include a ‘high’, ‘core’ and a ‘low’ growth option.
48. In the year 2020 the ‘high growth scenario’ includes 5.5% more traffic than the
core growth scenario for both the ‘Do Minimum’ (future baseline) and the ‘Do
Something’ (with scheme scenario).
49. In 2035 (the future design year considered in the ES) the high growth
scenario contains around 9% more traffic than the core growth scenario for
both the ‘Do Minimum’ (future baseline) and the ‘Do Something’ (with scheme
scenario).
50. As discussed in paragraph 8.2.24 of the Environmental Statement (ES)
(document reference 6.1), 2020 is considered to be the worst-case year for
emissions per vehicle, as fuel technology anticipated to improve in the future3.
This is discussed in more detail in Highways England’s response to question
1.1.12.
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Higher Pollutant Emission Rates
51. Highways England has carried out sensitivity testing following guidance in
IAN170/12v3 (see paragraph 8.5.17 of the ES). The methodology within the
IAN sets out a pessimistic view of future fuel technology improvements to
determine future pollutant concentrations.
52. The emissions used in the air quality assessment as reported in chapter 8 of
the ES are based on the use of Defra's Emissions Factor Toolkit (EfT). The
EfT is the emissions dataset provided by Defra. Improvements in future
emission rates are included in the assumptions within the toolkit and assume
that future vehicle emission controls will work well.
53. IAN 170/12v3 proposes a much lower reduction in pollutant emissions than
EfT using the LTTe6 curve in Figure 1.1. This curve is based on an
intermediate case between the full emission reductions expected in the EfT
and a case where new emission controls produce virtually no improvement
(the LTT curve).
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Figure 1-1: Rate of change in modelled NO2 concentrations
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APRIL (Air Pollution Research in London) Transport Group meeting 24 February 2015, Emission
Analytics, Imperial College London, PEMS measurements of Euro 6 diesel car exhaust emissions &
comparison with COPERT
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54. As can be seen from Figure 1.1, the difference between the EfT and LTTe6
emission rates is very large, the LTTe6 emission rate being more than 60%
higher in 2020. This is a much greater increase in emissions compared with
that which would arise from using high growth traffic figures (less than 6%).
Highways England is therefore confident that the sensitivity testing
undertaken represents a worse case and consequently separate testing of a
high growth traffic scenario is not required.
55. In conclusion, the sensitivity testing of this higher emissions scenario in the
ES shows that should there be more emissions from the road than were
included in the core scenario considered in the air quality assessment, be this
from higher growth or higher than expected emissions rates, the overall air
quality conclusions would remain valid.
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Question 1.1.8
Please explain how the assessment of air quality has taken into account the
proximity of the proposed road scheme to sensitive receptors including
housing and schools and the mitigation measures proposed during the
operational phase in such locations? Where and how would these measures
be secured?

Response
56. The air quality assessment was undertaken following the methodology
outlined in the Design Manual for Roads and Bridges (DMRB), Volume 11,
Section 3, Part 1 HA 207/07 (Highways England, 2007), which requires an
assessment of pollutant concentrations at a wide range of properties that may
be affected by the scheme. The guidance provided in Interim Advice Note
(IAN) 174/13 Updated advice for evaluating the significant local air quality
effects (Highways England, 2013) was also followed as part of the air quality
assessment.
57. In accordance with DMRB and IAN 174/13, the assessment included human
sensitive receptors within 200m of the affected road network. This includes
housing and schools, that were identified to have a reasonable risk of
exceeding an air quality threshold or likely to have the largest change in
concentrations, as a result of the scheme. The study area of 200m from the
affected road network is defined in DMRB. Beyond 200m changes to pollutant
concentrations as a result of a scheme would be very small and not
significant. The location of receptors included in the air quality assessment
can be found in Table 7.5 of Appendix 8.1 of the Environmental Statement
Appendices (document reference, 6.3) and is shown in Figure 8.1 of the
Environmental Statement Figures (document reference 6.2).
58. IAN 174/13 does not require modelling of the air quality at every receptor;
rather those locations likely to be worst affected can be selected which
include but are not limited to those locations within 200m of a road which
experiences an increase in traffic, locations where a road is aligned closer to
a receptor as part of a scheme than previously and those locations at risk of
exceeding the relevant air quality objectives and EU limit values. However,
the assessment of local air quality effects used to determine the monetised
value of air quality improvements as a result of the scheme (reported in the
Case for the Scheme (document reference 7.1)), included all properties within
200m of the affected road network, which are sensitive to changes in air
quality, as defined in the Local Air Quality Management Technical Guidance
(Defra, 2009).
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59. Table 8.12 of the Environmental Statement (document reference 6.1)) outlines
the overall significance of the operational phase of the scheme. This includes
consideration of whether there is a risk that environmental standards will be
breached at assessed receptors, or whether there will be a large change in
environmental conditions at assessed receptors. The significance of the
effect of the scheme on the assessed receptors, during the operation of the
scheme, was predicted to be insignificant and as such, no mitigation has been
proposed.
60. It should be noted there are a limited number of effective mitigation measures;
interventions such as the use of barriers or vegetative screening are unproven
and do not provide reliable mitigation and therefore were not considered.
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Question 1.1.9
Appendix 18.1 of the ES is an assessment of human health impacts of the
proposed road. Has this assessment taken into account the Gauderman
Report (2007) on the effect of exposure to traffic on lung development in
young people and if so what did the assessment conclude?
If not, why not?

Response
61. The assessment of the human health impacts of the proposed road, as
reported in Appendix 18.1 of the Environmental Statement (document
reference 6.3) has not directly considered the findings of the Gauderman
Report (2007).
62. The air quality assessment has used UK Air Quality Standards4, which are
based on European Union air quality directives5,6,7, to assess the impact on
human health. These standards are based on accumulated information from
observed health effects of air pollutants based on a wide range of studies and
are designed to maintain pollutant concentrations below levels known to
cause an impact on human health or where the impact would be very small.
The Gauderman Report is one of many studies that examine the health
effects of air pollution and air quality standards are set by reviewing the entire
evidence base rather than using a single study. Therefore it would be
inappropriate to give the Gauderman Report greater weight in the assessment
over other studies.
63. One limitation of the Gauderman 2007 study is that it examined the health
impacts in 500m bands from a motorway. Air quality modelling shows that
beyond 200m from the road the impacts are very small. Given the rather
coarse banding used in the Gauderman Report it is not possible to state with
confidence that the observed health effects extended to 500m from the road,
only that they were observed within this band and the distance where health
effects were observed may well be less than 500m.
64. More importantly, as the scheme does not cause a breach of any UK or EU
air quality standards and as the scheme generally improves air quality in
urban areas, the overall population exposure to air pollutants will reduce. As
Gauderman noted in a later study8, improved air quality resulted in
improvements in lung-function growth in children and consequently Highways
England expects that the scheme will have an overall benefit to health as
pollutant concentrations will reduce in the more populated urban areas

4

Statutory Instrument No. 1001, Environmental Protection, The Air Quality Standards Regulations
2010 (UK Government, 2010)
5
Council Directive (96/62/EC) on Ambient Air Quality Assessment and Management (Air Quality
Framework Directive) (European Commission, 1996)
,6 Council Directive (1999/30/EC) relating to Limit Values for Sulphur Dioxide, Nitrogen Dioxide and
Oxides of Nitrogen, Particulate Matter and Lead in Ambient Air
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Question 1.1.10
Table 8.12 of the ES concludes that during the operational phase the overall
scheme would have no significant impacts on air quality. Can the applicant
explain further how it has reached its conclusion of no significant air quality
impacts?

Response
65. The assessment of significance of the air quality impacts was guided by IAN
174/13(9) and IAN 175/13(10). These two documents provide advice on how to
evaluate significance in terms of ambient air quality impacts and how to reach
an overall conclusion on the air quality impacts predicted for a scheme.
Details of the methodology used are described in the ES paragraphs 8.2.59 to
8.2.64 (document reference 6.1).
IAN174/13
66. IAN174/13 advises that air quality assessments should be considered against
the criteria listed below:


“Is there a risk that environmental standards will be breached?



Is there a high probability of the effect occurring?



Will there be a large change in environmental conditions?



Will the effect continue for a long time?



Will many people be affected?



Is there a risk that protected sites, areas, or features will be affected?



Will it be difficult to avoid, or reduce or repair or compensate for the
effect?”

67. Detailed modelling was undertaken to support the assessment and the
outputs from this are presented in the ES along with a discussion of each of
the above questions. A summary of the findings in relation to each of the
above questions is provided in the ES paragraph 8.5.66. These are
reproduced and expanded upon in the table below.

7

Council Directive (2008/50/EC) on Ambient Air Quality and Cleaner Air for Europe (Air Quality
Directive) (European Commission, 2008)
8
Gauderman, W.J. et al, Association of Improved Air Quality with Lung Development in Children, The New
England Journal of Medicine, Vol 372 (10), p905-913
(9) Updated advice for evaluating significant local air quality effects for users of DMRB Volume 11,
Section 3, Part 1 Air Quality (HA207/07), June 2013.
(10) Updated air quality advice on risk assessment related to compliance with the EU Directive on
ambient air quality and on the production of Scheme Air Quality Action Plans, June 2013.
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Table 1-3 Environmental Statement Response to IAN174/13 criteria

Criterion

ES Response

Is there a risk that environmental standards
will be breached?

The modelling results indicate that there is
not a risk of environmental standards for NO2
or PM10 being breached in the scheme
opening year (the worst case year). There
are several areas where large improvements
in air quality conditions are expected as a
result of the scheme.
There is a very high chance of the predicted
improvements in air quality occurring. The
scheme will inevitably move traffic away from
more populated areas resulting in
improvements in air quality in these locations.
There are no predicted large changes in
pollutant concentrations in areas where there
is a predicted adverse effect on air quality.
There are 38 locations where pollutant
concentration reduces by over 4µg/m 3 which
is considered to be a large improvement.
The improvements in air quality will continue
for several years. In the long term, the
emissions from the road will reduce as
emissions controls improve.
The majority of people affected will
experience improvements in air quality as
traffic is moved away from more populated
areas. Where pollutant concentrations are
predicted to increase, air quality standards
are not exceeded and the changes in
concentrations are not considered to be
large.
Most protected sites experience an
improvement in air quality. Where there is a
predicted increase in pollutant deposition the
change is extremely small (0.1% of the
critical load).
As there are no significant adverse effects no
avoidance, reduction, repair or compensation
is required.

Is there a high probability of the effect
occurring?

Will there be a large change in environmental
conditions?

Will the effect continue for a long time?

Will many people be affected?

Is there a risk that protected sites, areas or
features will be affected?

Will it be difficult to avoid, or reduce or repair
or compensate for the effect?
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68. The answers to each of the questions show a largely beneficial impact on air
quality as a result of the scheme and no significant adverse effects.
Therefore, on the basis of the criteria in IAN174/13 it was concluded there
would be no significant impacts on air quality.
IAN 175/13
69. IAN 175/13 relates to compliance with the air quality directive and impact
upon limit values within the zone or agglomeration the scheme is located in or
would affect. The results of the scheme’s effect upon compliance are detailed
in the Environmental Statement paragraph 8.5.58.
70. To determine compliance within each zone, air quality modelling is carried out
using the Pollution Climate Mapping (PCM) model in order to predict the
concentrations of nitrogen dioxide at 4 metres from the roadside. Where the
PCM model predicts that the limit value would be exceeded, this would be
reported to the European Commission as a non-compliance. It is only the
results of the PCM model that are reported and hence only the results from
this model are important in determining whether the UK complies with the limit
values.
71. The scheme is located wholly within the designated Eastern Zone and all
effects are within that Zone.
72. The assessment of compliance concluded that:
“None of the links were at risk of becoming non-compliant, the date for
achieving compliance would not be affected and there would be no increase
in the length of roads in exceedance in the zone.” (ES para 8.5.61, Volume
6.1 Environmental Statement).
73. A summary table is provided below (Table 1.4) which cross references the
approach used and findings reported in the ES against the decision making
criteria set out within the National Networks NPS.
Table 1-4 Summary table Environmental Statement findings against National Network NPS

Decision-making criteria
The Secretary of State should consider air
quality impacts over the wider area likely to
be affected, as well as in the near vicinity of
the scheme. In all cases the Secretary of
State must take account of relevant statutory
air quality thresholds set out in domestic and
European legislation. Where a project is likely
to lead to a breach of the air quality
thresholds, the applicant should work with the
relevant authorities to secure appropriate
mitigation measures with a view to ensuring
so far as possible that those thresholds are
not breached. (NPS section 5.10)
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Air quality assessment conclusions
Consideration of air quality impacts across a
wider area than the scheme has been carried
out. The scheme area was defined by the
affected road network as detailed within ES
paragraph 8.2.4. No exceedances of air
quality objectives or limit values were
predicted to occur as a result of the scheme
at relevant receptor locations (chapter 8
executive summary).
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Decision-making criteria
Air quality considerations are likely to be
particularly relevant where schemes are
proposed:
 within or adjacent to Air Quality
Management Areas (AQMA ); roads
identified as being above Limit Values or
nature conservation sites (including Natura
2000 sites and SSSIs, including those
outside England); and
 where changes are sufficient to bring
about the need for a new AQMAs or
change the size of an existing AQMA; or
bring about changes to exceedences of
the Limit Values, or where they may have
the potential to impact on nature
conservation sites. (NPS section 5.11)

Air quality assessment conclusions
The assessment of the scheme included an
assessment on all AQMAs within the scheme
area. A summary of the modelling results
within the AQMAs is provided in ES Table
8.9 (Volume 6, 6.1 Environmental
Statement). No exceedances of the air
quality objectives are predicted within any of
the AQMAs in the opening year 2020 or in
2035 and most AQMAs experience an
improvement in air quality as a result of the
scheme.
Assessment of PCM links demonstrates
compliance with the limit values.
Sensitive ecosystems have also been
assessed and no significant impacts are
identified at any of the sites near to the
scheme (para 8.5.46 Volume 6, 6.1
Environmental Statement).

The Secretary of State must give air quality
considerations substantial weight where, after
taking into account mitigation, a project would
lead to a significant air quality impact in
relation to EIA and / or where they lead to a
deterioration in air quality in a
zone/agglomeration. (NPSsSection 5.12)

No significant deterioration in air quality is
expected as a result of the proposed
scheme.

The Secretary of State should refuse consent
where, after taking into account mitigation, the
air quality impacts of the scheme will:

The scheme does not lead to a significant
deterioration in air quality within the zone.
Overall the scheme improves air quality in
the main urban areas around the scheme.

It also does not affect the UK’s ability to
achieve compliance with the EU air quality
Directive.

 result in a zone/agglomeration which is
currently reported as being compliant with
the Air Quality Directive becoming noncompliant; or
 affect the ability of a non-compliant area to
achieve compliance within the most recent
timescales reported to the European
Commission at the time of the decision.
(NPS section 5.13)

74. In conclusion, it is considered that the application of recognised national
guidance and methodology demonstrates that the impacts of the operation of
the scheme on air quality do not result in a significant effect.
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Question 1.1.11
Table 8.9 of the ES states that the modelled results indicate that the scheme
would benefit air quality within the Brampton AQMA. Can the applicant explain
how it reached this conclusion in further detail?

Response
75. The Brampton Air Quality Management Area (AQMA) is located adjacent to
the stretch of the existing A14 between Junctions 23 and 21, with the AQMA
split into three parts encompassing the closest properties to the road. This
AQMA was declared because it was predicted that annual mean NO2
concentrations would exceed the annual mean air quality objective of
40µg/m3. As the A14 scheme results in rerouting of traffic away from this
section of the A14 it is expected to have beneficial effects on this AQMA.
76. The air quality assessment was undertaken following the methodology
outlined in the Design Manual for Roads and Bridges (DMRB), Volume 11,
Section 3, Part 1 HA 207/07 (Highways England, 2007), which requires an
assessment of pollutant concentrations at a wide range of properties that may
be affected by the scheme, including those within existing AQMAs. As part of
the assessment, six receptors (R257, R259, R260, R261, R17, and R1550)
were included which were located within the Brampton AQMA at locations
anticipated to experience the greatest (positive or negative) change in
concentrations as a result of the scheme. The locations of these receptors
are shown in Sheets 5 and 17 of Figure 8.1 of the Environmental Statement
(Volume 6.2 Environmental Statement Figures) and modelled pollutant
concentrations at these receptors are shown in Table 7.5, Section 7.3 in
Appendix 8.1 of the Environmental Statement Appendices (document
reference 6.3).
77. The assessment of baseline air quality conditions indicates that air quality
monitoring undertaken in the Brampton AQMA, between 2008 and 2013, has
not recorded any exceedances of the annual mean NO2 objective (40µg/m3),
for which the AQMA is declared (see the results for the diffusion tube location
HDC2 in Table 8.4 of the Environmental Statement (ES) (document reference
6.1)). Monitored annual mean NO2 concentrations at this location have been
decreasing since 2008 and have been stable since 2011 at around 27µg/m3;
well below (around 68% of) the annual mean NO2 objective (see Table 4.14,
Section 4.3 in Appendix 8.1 of the Environmental Statement Appendices).
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78. As expected, pollutant concentrations were predicted by the modelling to
reduce for both the opening (2020) and future (2035) assessment year at all
receptors assessed within the Brampton AQMA. The greatest decrease in
annual mean NO2 concentrations (3.6µg/m3) and annual mean PM10
concentrations (0.6µg/m3) was predicted at Receptor 257 which is located
within 17m of the carriageway of the A14. Total pollutant concentrations within
Brampton AQMA were also predicted to be well below the annual mean NO2
and PM10 objectives with the scheme in place in both the opening and future
assessment year. Moreover, air quality is predicted to improve with time as a
result of the introduction of cleaner vehicle technologies into the UK fleet.
Therefore modelled concentrations at Brampton AQMA are predicted to
remain within the relevant air quality objectives in 2035 and beyond.
79. The improvements in pollutant concentrations predicted from the modelling in
Brampton AQMA are due to a significant predicted reduction in traffic flow of
approximately 60% along this part of the A14. In particular, the number of
Heavy Goods Vehicles (HGVs) travelling on this section of the A14 is more
than halved, a reduction of 10,975 HGVs, as a result of the scheme. The
scheme would result in through vehicles along the A14 corridor using the
bypass proposed to reach the A14 west of Brampton rather than travelling
along the existing stretch of the A14 adjacent to Brampton AQMA.
80. Therefore, as discussed in Table 8.9 of the ES and paragraph 8.5.20 of the
ES, the scheme would benefit air quality within the Brampton AQMA. This is
consistent with the Joint Air Quality Action Plan (2009) developed by
Cambridge City Council, Huntingdonshire District Council and South
Cambridgeshire District Council which has “The rerouting of the A14 away
from settlements” as the first key measure to meet the NO2 objective.
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Question 1.1.12
Paragraph 8.2.24 states that with regard to air quality the opening year of the
scheme (2020) is predicted to be the worst case scenario as vehicle emission
factors and background pollutant concentrations are anticipated to decrease
over time due to improvements in fuel technologies. If anticipated
improvements in fuel technologies do not emerge, how would the forecast
increases in traffic between 2020 and 2035 affect this conclusion?

Response
81. If forecast improvements in fuel technology do not emerge as has been
predicted there would be no impact upon the conclusion that 2020 is the worst
case year with respect to air quality.
82. Traffic volumes are anticipated to increase year on year by approximately
1.5% to 2% from 2020 onwards. This is shown in the Table 1.5 which shows
the predicted increase in traffic volumes across the network for each year.

YEAR

Table 1-5 Predicted increase in traffic volumes

Model
Scnario
Period
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
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CHARM2
DM
AM

IP

PM

AM

DS+
IP

PM

0.0%
-15.9%
-18.9%
1.9%
1.8%
1.8%
1.8%
1.7%
1.6%
1.6%
1.6%
1.5%
1.5%
1.5%
1.5%
1.5%
1.4%
1.4%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.9%
0.9%
0.9%

0.0%
2.7%
2.6%
2.2%
2.1%
2.1%
2.0%
2.0%
1.9%
1.8%
1.8%
1.8%
1.7%
1.7%
1.7%
1.7%
1.6%
1.6%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.9%
0.9%

0.0%
-4.7%
-4.9%
2.3%
2.3%
2.2%
2.2%
2.1%
1.9%
1.9%
1.9%
1.8%
1.8%
1.8%
1.7%
1.7%
1.7%
1.7%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%
1.1%
1.1%
1.1%
1.1%

0.0%
-3.6%
-3.7%
-3.8%
-4.0%
-4.2%
-4.3%
-4.5%
1.7%
1.6%
1.6%
1.6%
1.6%
1.5%
1.5%
1.5%
1.5%
1.4%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.9%
0.9%
0.9%
0.9%

0.0%
2.4%
2.4%
2.3%
2.3%
2.2%
2.2%
2.1%
1.9%
1.9%
1.9%
1.8%
1.8%
1.8%
1.7%
1.7%
1.7%
1.7%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.9%
0.9%
0.9%

0.0%
0.3%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
2.0%
2.0%
1.9%
1.9%
1.9%
1.8%
1.8%
1.8%
1.7%
1.7%
1.2%
1.2%
1.2%
1.2%
1.2%
1.1%
1.1%
1.1%
1.1%
1.1%
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83. The air quality chapter of the ES (Volume 6.3) has reported air quality
modelling results using pollutant emission rates from the Emission Factor
Toolkit (EFT)11. These are projections that assume future emission controls
will deliver significant improvements in emission rates. The air quality chapter
of the ES (Volume 6.3) also reports a sensitivity test using the long term
trends euro 6 (LTTE6 emissions from an advice note12 produced by Highways
England. These are based on pessimistic assumptions regarding future
improvements in technology that assume a much lower rate of improvement
in vehicle emissions than those assumed by Defra. These are shown in for
comparison.
84. Monitoring data from across the scheme area as presented in the appendix to
the air quality chapter (ES volume 6.3) shows concentrations of NO2 have
been generally reducing. This rate of reduction is similar to the pattern
observed the rest of the UK13. This reduction, along with other UK wide plans
such as the requirement in the Directive for the Government to meet the limit
values in as short a time as possible, mean it should not be assumed that no
reduction would occur.
85. The IAN 170/12 v3 and explanatory note presents future projections for four
emission scenarios (see):


The Defra EfT data



Long Term Trends (LTT) – these are based on the observed reductions in
concentrations observed at measurement sites between 2004 and 2013
and then extrapolated into the future. This is considered by Highways
England to be an improbable outcome as it implies failure of the Euro VI/6
(and subsequent) emissions standards.



ABE6 – Described as an optimistic outcome assuming all benefits from
Euro VI/6 are fully realised, as well as achievement of predicted
penetration rates of new vehicles into the fleet as set out in the EfT and
reduction in the amount of primary NO2.



LTTE6 – This is a balance between the ABE6 and LTT curves, and is
considered by Highways England to be a prudent method of assessment.

11

http://laqm.defra.gov.uk/review-and-assessment/tools/emissions-factors-toolkit.html
Highways England, Note on HA’s Interim Alternative Long Term Annual Projection Factors (LTTE6)
for Annual Mean NO2 and NOx concentrations between 2008 and 2030
13
Defra,Trends in NOx and NO2 emissions and ambient measurements in the UK (2011)
12
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86. The LTTE6 trends are predicted to reduce emission rates by over 3% per year
from the year 2020 onwards; this is higher than the predicted annual increase
in traffic volumes. Therefore the increase in emissions as a result of traffic
growth is more than offset by the decrease in emissions even using
pessimistic assumptions regarding anticipated improvements in fuel
technologies. This can be seen in Table 1-6 below which shows in column
one that the emissions will reduce by approximately 3.5% per year, whilst the
traffic data grows by 2% a year. The cumulative reduction in emissions is
shown in the last column. It is clear that the expected reduction in pollutant
emissions more than offsets the increase in emissions that would result from
traffic growth.
Table 1-6 Reduction in emissions from 2020

Year

Traffic data increase from
2020 (assuming a 2%
increase)
100.0%

Cumulative reduction
in emissions

2020

Percentage reduction in
emissions from a 2020
base
100.0%

2021

95.90%

102.0%

97.8%

2022

92.46%

104.0%

96.2%

2023

89.18%

106.1%

94.6%

2024

86.39%

108.2%

93.5%

2025

83.77%

110.4%

92.5%

100.0%

87. In conclusion, even using pessimistic assumptions regarding improvements in
vehicle emissions, 2020 remains the worst case year for the assessment.
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Question 1.1.13
Para 8.6.5 of the ES indicates that there is no air quality mitigation in the
operational phase as no significant impacts have been identified. The scheme
is also predicted to improve air quality in some areas including AQMAs. Please
provide details of where the improvements in air quality concentrations would
be greatest and conversely where the situation would worsen?

Response
88. The assessment of significance for air quality effects is outlined in paragraphs
8.5.64 – 8.5.71, chapter 8, of the Environmental Statement (document
reference 6.1). As noted in the question, the assessment concluded that
there are no likely significant air quality effects in the operational phase and
as such, mitigation measures are not considered necessary.
89. The approach taken in the environmental impact assessment, as reported in
the ES, to assess significance is described in paragraphs 8.2.59 – 8.2.64 of
the ES. The assessment has regard to the guidance in IAN 174/13 (Updated
advice for evaluating significant local air quality effects for users of DMRB
Volume 11, Section 3, Part 1 'Air Quality (HA207/07)) and IAN 175/13
(Updated air quality advice on risk assessment related to compliance with the
EU Directive on ambient air quality and on the production of Scheme Air
Quality Action Plans). These two documents provide advice on how to
evaluate significance and reach an overall conclusion on the air quality
impacts predicted for a highways scheme.
90. Chapter 8 of the ES concludes that air quality would improve at the
Huntingdon, Brampton, and Hemingford to Fenstanton Air Quality
Management Areas (AQMA).
91. The greatest improvement in air quality concentrations is predicted to occur at
properties along the existing A14 corridor between Swavesey junction and
Huntingdon. This is due to a significant reduction in traffic along the existing
A14 adjacent to these properties as a result of through traffic using the
proposed bypass.
92. The properties experiencing the largest decrease in annual mean nitrogen
dioxide (NO2) and fine particulate matter (PM10) concentrations, R433 and
R470, respectively are located within the Hemingford to Fenstanton AQMA.
Locations of receptors R433 and R470 are shown in Sheets 39 and 46 of
Figure 8.1 of the Environmental Statement (Environmental Statement Figures,
document reference 6.2).

HE/A14/EX/28

Page 34 of 88

June 2015

A14 Cambridge to Huntingdon improvement
scheme

Development Consent Order Application
Response to the First Written Questions
(Report 1, Air Quality and Emissions)

93. Areas predicted to experience a worsening in air quality concentrations have
been identified from modelled receptors where annual mean NO2
concentrations would experience an increase in concentrations of 0.4µg/m3
(1% of the annual mean NO2 objective) or more as a result of the scheme.
These are shown in Figure 3 and Figure 4 below. It can be seen that
properties along the existing A14 corridor south of Swavesey Junction, the
proposed bypass and the A1 in Alconbury experience a worsening in air
quality as a result of the scheme. There are also a small number of properties
in Brampton, Huntingdon, Fen Drayton, Hemingford Grey and Histon which
experience a worsening in air quality as a result of the scheme, as shown on
Figures 1.3 and Figure 1.4.
94. The largest increase in annual mean NO2 concentrations (3.6µg/m3) is
predicted at R304 (See Sheet 9 of Figure 8.1 of the Environmental Statement
Figures) which is located adjacent to the proposed bypass where the scheme
intersects Brampton Road and Buckden Road. Annual mean NO2
concentrations at this location would remain well below the annual mean NO2
objective (40µg/m3) at 15µg/m3. Annual mean PM10 concentrations,
17µg/m3, are also predicted to be below the annual mean PM10 objective
(40µg/m3). All other properties within the study area would experience a
smaller increase in pollutant concentrations and all locations are within the
relevant air quality objectives.
95. As reported in Table 8.9 of the ES, pollutant concentrations are predicted to
increase in the A14 corridor AQMA as a result of the scheme, due to an
increase in vehicle movements and capacity of this section of the A14.
However pollutant concentrations in the AQMA are predicted to be below the
annual mean NO2 and PM10 concentrations when the scheme is operational.
96. The majority of receptors within the Huntingdon AQMA experiences an
improvement in air quality but one property (R100) would experience a
worsening in air quality, an increase in annual mean NO2 concentrations of
0.4µg/m3 (1% of the annual mean NO2 objective). This increase is not
considered to be significant as annual mean NO2 concentrations are below
the annual mean NO2 objective. This property, in the Huntingdon AQMA, is
located at a junction and therefore experiences the greatest change in
concentrations.
97. The scheme results in an improvement in air quality at modelled receptors
located in Brampton and Hemingford to Fenstanton AQMAs.
98. It is concluded that:


there are no significant effects in terms of air quality as assessed against
the key assessment criteria set out in Table 8.12 of the Environmental
Statement (Volume 6.1); and



the scheme would be compliant with the EU Directive for ambient air
quality, which has been tested using IAN 175/13.

HE/A14/EX/28

Page 35 of 88

June 2015

A14 Cambridge to Huntingdon improvement
scheme

Development Consent Order Application
Response to the First Written Questions
(Report 1, Air Quality and Emissions)

99. The ES concludes that the scheme would have no significant impact on air
quality during the operation of the scheme.
Figure 1-2 Modelled receptors which experience an increase in annual mean NO2 concentration of 0.4µg/m3 or
more as a result of the scheme (noting also, however, that annual mean NO2 concentrations are predicted to be
below the annual mean NO2 objective across the study area)
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Figure 1-3 Modelled receptors which experience an increase in annual mean NO2 concentration of 0.4µg/m3 or
more as a result of the scheme (noting also, however, that annual mean NO2 concentrations are predicted to be
below the annual mean NO2 objective across the
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Question 1.1.14
Have the results of the air quality assessment been agreed with Interested
Parties and if so, by whom and if not, why not?

Response
100.
The draft Environmental Statement (ES) was shared with local
authorities and key stakeholders prior to submission of the Development
Consent Order application. Highways England gave a presentation on 20
October 2014 on the draft ES to stakeholders, Cambridgeshire County
Council, Huntingdonshire District Council (HDC), South Cambridgeshire
District Council (SCDC), Cambridge City Council (CCC), the Environment
Agency, English Heritage and Natural England. This included an overview of
the air quality assessment and findings for each phase of the scheme.
Following this presentation, a copy of the draft ES, which included an air
quality assessment chapter, was provided to stakeholders (as listed above)
for review on 22 October 2014.
101.
In addition, a further presentation outlining the findings of the draft ES
was given to council members from SCDC, HDC and CCC on 3 December
2014. Invitations to this session were organised by CCC and the findings
were presented by the consultation team.
102.
Following submission of the Development Consent Order application,
consultation has continued with the local authorities. Comments were
received from SCDC and responses provided, however no further actions
were required. Comments were also received from CCC. A meeting was held
on 30 April 2015 between CCC and Highways England, to provide clarification
on the methodology, findings and recommendations of the air quality and
noise work presented in the Environmental Statement. At this meeting CCC
raised concerns related to vehicle emissions forecasts and sensitivity
analyses and Highways England agreed two actions to assist CCC to
progress their Local Impact Report.
103.
A technical note, in response to the agreed actions, was provided to
CCC on 8 May 2015, which included detailed justification of the emission
factors used in the air quality assessment and sensitivity testing of the
emission factors used for the future assessment year (2035).
104.
The consultation process undertaken prior to and post submission of
the Development Consent Order application has allowed Interested Parties to
review and provide comment on the results of the air quality assessment.
Apart from those discussed above, no comments have been received from
other relevant stakeholders. Highways England considers all results to be
agreed with relevant stakeholders, other than those outlined above which are
under discussion. Agreement in this respect will be recorded in the
Statements of Common Ground.
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Question 1.1.15
What effect, if any, does the Supreme Court judgment on the Air Quality
Directive (R (on the application of ClientEarth) (Appellant) v Secretary of State
for the Environment, Food and Rural Affairs (Respondent) Judgment Given on
29 April 2015) have on the proposed scheme? In responding, please make
reference to the National Networks NPS.

Response
105.

The Supreme Court's judgment has no effect on the proposed scheme.

106.
The judgment required the UK to prepare a new plan to meet the limit
values for nitrogen dioxide. This plan is required because the UK had not
complied with the limit values by the due date required by the Air Quality
Directive. The UK must now prepare this plan by the end of 2015. This plan
must show that the UK will work to meet the limit values in as short a time as
possible and will address how to reduce nitrogen dioxide concentrations in
areas that are currently above the limit value.
107.
The UK reports compliance (or otherwise) to the European Union for
43 “agglomerations” (city or predominantly urban areas) or “zones” (wider UK
regions). The A14 project is entirely within the Eastern zone shown in Figure
1.4 Eastern Zone14.
Figure 1-4 Eastern Zone

14

Air Quality Plan for the achievement of EU air quality limit values for nitrogen dioxide (NO 2) in
Eastern (UK0029), September 2011
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108.
Within each zone, air quality modelling is carried out using the Pollution
Climate Mapping (PCM) model in order to predict the concentrations of
nitrogen dioxide at four metres from the roadside. Where the PCM model
predicts that the limit value will be exceeded, then this would be reported to
the European Commission as a non-compliance. It is only the results of the
PCM model that are reported and hence only the results from this model are
important in determining whether the UK complies with the limit values.
109.
In the Environmental Statement (document reference 6.1) compliance
with the Air Quality Directive is reported from paragraphs 8.5.58 onwards (and
Appendix 8.1 Section 8, document reference 6.3) using the approach required
by the Highways England Interim Advice Note 175/13. This approach shows
that all predicted concentrations from the PCM model are well below the
40µg/m3 limit value and the scheme presents no risk of non-compliance.
Therefore any revised national plan required by the judgment will not have to
address the proposed scheme as it meets the limit values.
110.
Although strictly not material to whether the scheme complies with the
air quality limit values, it is important to note that the scheme has largely
beneficial effects within the four air quality management areas (AQMAs)
within the scheme area. The A14 proposal is also part of the joint Air Quality
Action Plan prepared by Cambridge City Council, Huntingdon District Council
and South Cambridgeshire District Council, the Plan acknowledging the likely
net improvement in air quality within the AQMAs and the possibility that it
could result in the revocation of the AQMA at Hemingford to Fenstanton.
111.
Compliance with the air quality limit values is considered in the
National Networks National Policy Statement (NPS) in paragraphs 5.12 and
5.13 which state:
5.12 The Secretary of State must give air quality considerations substantial
weight where, after taking into account mitigation, a project would lead to a
significant air quality impact in relation to EIA and / or where they lead to a
deterioration in air quality in a zone / agglomeration.
5.13 The Secretary of State should refuse consent where, after taking into
account mitigation, the air quality impacts of the scheme will:


result in a zone/agglomeration which is currently reported as being
compliant with the Air Quality Directive becoming non-compliant; or



affect the ability of a non-compliant area to achieve compliance within the
most recent timescales reported to the European Commission at the time
of the decision.
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112.
Highways England has undertaken a detailed review of the scheme
against the National Networks NPS, as set out in the NPS tracker which was
submitted to PINS and published online on 14 May 2015 (document reference
HE-A14-EX-21).
113.
As reported in the Environmental Statement (document reference 6.1),
there are no likely significant air quality effects, nor will there be a
deterioration in air quality in a zone or agglomeration as a result of the
scheme. The scheme does not result in either of the two criteria in NPS
paragraph 5.13 being met and so refusal to make the DCO should not be
necessary for these reasons.
114.
As the assessment of the A14 scheme (including cumulative impacts)
has shown that there are no risks to compliance with the air quality limit value
in the opening year or any future year, this would not affect the revised plan
that is required to be prepared as a result of the Supreme Court's judgment in
the Client Earth case.
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Question 1.1.16
With the existing NO2 annual mean objective in Cambridge already being
exceeded (ES8.8.3) how would the proposed scheme improve this position?

Response
115.
The scheme would neither improve nor have an adverse impact on the
Cambridge City/Cambridge Air Quality Management Area (AQMA). The
proposed scheme is forecast to have negligible or no impact in the AQMA,
where NO2 concentrations are not currently above the objective in either the
opening year 2020 or in 2035.
116.

This is due to the following three reasons:


the scheme will have a negligible effect on traffic within the AQMA:



the A14 is primarily a through route and changes to traffic on it will have
a negligible effect on the City centre; and



the air quality issues in the AQMA are largely due to local traffic and
narrow congested roads within the AQMA.

117.

These reasons are discussed in more detail as follows.

The scheme will have a negligible effect on traffic within the AQMA
118.
Analysis of the traffic data shows that the changes are not sufficiently
large to have a significant effect on air quality in the areas where the objective
is currently exceeded.
119.
The Design Manual for Roads and Bridges (DMRB, Highways Agency,
2007) gives a rigorous methodology for air quality assessment and includes
screening criteria to enable the affected road network (ARN) to be
determined. Roads that meet any of the following criteria are included in the
ARN:


“road alignment will change by 5m or more; or



daily traffic flows (two way) will change by 1,000 Annual Average Daily
Traffic (AADT) or more; or



Heavy Duty Vehicles (HDV) flows (two way) will change by 200 AADT or
more; or



daily average speed (two way) will change by 10km/hr or more; or



peak hour speed will change by 20km/hr or more .”
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120.
Traffic or design changes which are less than these screening criteria
have a negligible change on air quality concentrations and the assessment
does not need to proceed to the next stage (e.g. modelling).
121.
The screening of traffic data around Cambridge provided the 2020 and
2035 ARNs as shown in Figure 1-5 and Figure 1-6 below. It can be seen that
none of the roads in the ARN is within the Cambridge AQMA where
concentrations of NO2 exceed the objective.
122.
The impact of the scheme on the other AQMAs in the ARN is detailed
in Table 8.9 of the Environmental Statement (document reference 6.1).
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Figure 1-5 2035 ARN around North Cambridge (AQMAs in orange, ARN in red)

Figure 1-6 2020 ARN around North Cambridge (AQMAs in orange, ARN in red)

the A14 is primarily a through route and changes to traffic on it will have a
negligible effect on the City centre
123.
The A14 is primarily used as a through route between the east and the
north. Although it does carry an element of local traffic around Cambridge, the
increase in traffic entering the City centre from the A14 as a result of the
scheme has been shown by the modelling to be less than 500 vehicles per
day on individual links due to a combination of existing capacity limitations,
which restrict future traffic growth, and the fact that the majority of planned
development up to 2035 is located on the fringe of the City. Traffic entering
the City centre from the A14 and the M11 has not been identified in the past
as a significant source of pollution within the AQMA. The City centre is not
used as a main through route for traffic between the main roads in the area.
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The air quality issues in the AQMA are largely due to local traffic and narrow
congested roads within the AQMA
124.
The air quality action plan (AQAP) produced for Cambridge City, South
Cambridgeshire District Council and Huntingdonshire District Council has
identified that the main sources of the pollutants in Cambridge City are from
local sources such as the bus station and junctions around the inner ring road
(section 3.1 of the AQAP). Heavy duty vehicles (HDVs) were the main
contributors to air pollutant with buses being the main contributors in the City
centre. Local sources such as these would not be impacted by the scheme.
Narrow congested roads in the City centre also exacerbate air pollution within
the AQMA. The AQAP aims to deal with these sources of pollution. Overall
the scheme will have a negligible impact upon the AQMA and the Council’s
actions as set out in the AQAP to improve air quality will remain valid and will
not be impacted negatively by the scheme.
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Question 1.1.17
Dust from construction is identified as a significant effect which could be
mitigated through best practice measures implemented via the Code of
Construction Practice. If best practice measures are not followed by
contractors or prove to be ineffective, what further action can be taken by local
authorities to control these effects?

Response
125.
The potential impacts of dust from construction activities are discussed
in section 8.5 of the Environmental Statement (document reference 6.1). Best
practice mitigation measures have been included in the Code of Construction
Practice (CoCP) (appendix 20.2 of the Environmental Statement, document
reference 6.3) to prevent dust and air pollution emissions. In particular,
section 6.10 of the CoCP requires that the contractors implement inspection
and monitoring procedures to assess the effectiveness of measures to
prevent dust and air pollutant emissions. This would include consultation with
relevant local authorities regarding the monitoring procedures to be
implemented.
126.
As discussed in paragraph 4.1.8 of the Statement Relating to Statutory
Nuisances (document reference 6.4), experience across a range of
construction sites indicates that best practice mitigation measures, as outlined
in the CoCP, would reduce dust impacts to a negligible level and the resulting
dust effects would not generate a nuisance and nor would they be prejudicial
to health under section 79(1) (d) of the Environmental Protection Act 1990.
127.
It is therefore considered unlikely that best practice measures would
prove to be ineffective, as these are well established measures that are
known to be effective. Measures such as water damping and enclosure result
in significant reductions in dust emissions and can only fail if incorrectly
applied. However, if measures do prove to be ineffective the activity resulting
in the unacceptable impacts would be halted and re-commenced in more
favourable conditions (if the weather conditions were giving rise to the
problem) or at a lower intensity.
128.
It should be noted that extensive engagement with the local community
will be carried out so they are informed of actions that will be taken alongside
methods of control and monitoring.
129.
As discussed in paragraphs 6.10.9 and 6.10.10 of the Environmental
Statement (document reference 6.1), the applicant will place a contractual
responsibility on detailed design and construction contractors to comply with
DCO requirements, including the CoCP.
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130.
Paragraph 3 of Schedule 2 to the draft Development Consent Order
(document reference 3.1) requires that the development is carried out in
accordance with the provisions of the CoCP. If best practice measurements
detailed in the CoCP are not carried out then the contractor (and indeed
Highways England) would be in breach of the terms of the DCO. Under s.161
of the Planning Act 2008 this is an offence, and the local planning authority
has a number of actions open to it. For example, it could serve an Information
Notice or prosecute.
131.
The draft DCO does not disapply the requirements of the
Environmental Protection Act 1990 in respect of nuisance from dust and
fumes. In the event that best practice measures are ineffective, statutory
nuisance action could also be taken under the terms of the 1990 Act via an
abatement notice to require further mitigation to be provided by the contractor
or Highways England.
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Appendices
Appendix 1.1: Question 1.1.1 Impington air quality monitoring
technical note
Introduction
132.
This note discusses the PM10 monitoring data collected at the
Impington monitoring site operated on behalf of South Cambridgeshire District
Council. J2A, in undertaking the air quality assessment for the A14 scheme,
does not rely on the measured concentrations at the Impington monitoring
station. There are notable anomalies within the PM10 data that means it
cannot, in our professional opinion, be relied upon.
133.
The main reasons for discounting the data from this site are discussed
in this report and are summarised below:


After several years of monitoring relatively stable PM10 concentrations
(from 2003 when the monitor was installed, to 2008), reported average
concentrations nearly doubled to levels that are unrealistic compared to
those monitored elsewhere, given the nature of the monitoring site;



The reported concentrations from 2009 to 2013 are considered unrealistic
when compared with all other sites in the UK national monitoring network
as Impington recorded the highest concentrations of any site, far higher
than monitoring sites located close to major industrial sources of PM10
and to roadside sites in London;



No other PM10 monitoring site in the area (or situated near to the A14)
showed any similar increases in recorded concentrations;



There is no credible explanation, such as new sources of PM10 for the
recorded increase in PM10 concentrations.

134.
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Air Quality Monitoring – South Cambridgeshire DC
Local Monitoring Data
135.
In recent years South Cambridgeshire DC (SCDC) has operated four
continuous monitoring sites that measure PM10 and nitrogen oxides (NOx).
These are located at (see map of sites in Figure 1, in the Figures Appendix):


Impington;



Bar Hill;



Orchard Park; and



Girton.

136.
Monitoring started at Impington in 2003, at Orchard Park in 2009 and at
Girton in 2011.
137.
The monitoring at the site at Bar Hill ceased in March 2012 but does
provide some useful comparative information for this report as it was located
at a similar distance from the A14 as the Impington site. Bar Hill was located
8m from the A14, and Impington is located 12m from the A14.
138.
The Orchard Park site is located approximately 700m from the
Impington site, to the east. The Girton site is located further from Impington
(approximately 1.5km away). Given this distance, it is not considered to be
comparable to the Impington site, and therefore the results are not discussed
in this report.
139.
Bar Hill and Impington are classified as roadside sites15 and hence
concentrations recorded will be significantly influenced by emissions from the
road. Orchard Park is classified as an urban background16 site which is
considered to record pollutant concentrations that are not significantly affected
by immediate local sources, such as road or industrial emissions.
140.
The results of PM10 monitoring since 2005 are shown in Table 0-1Table
1.7. Ten years of data from 2005 to 2015 have been selected to enable a
comparison of the data over time.

15

A roadside site is one where sampling typically is within one to five metres of the kerb of a busy road
(although distance can be up to 15 m from the kerb in some cases).
16
An urban background site is one in an urban location which is distanced from sources and therefore is
broadly representative of city-wide background conditions, e.g. urban residential areas.
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Table 0-1PM10 Monitoring Results and Data Capture Rates – SCDC sites

Impington

Bar Hill

Orchard Park

Year

Annual mean
PM10 (No.
exceedences)

Data
Capture
(%)

Annual mean
PM10 (No.
exceedences)

Data
Capture
(%)

Annual mean
PM10 (No.
exceedences)

Data
Capture
(%)

2005

32 (37)

42.0

27 (25)

93.0

N/A

-

2006

36 (42)

85.1

34 (51)

98.2

N/A

-

2007

34 (34)

95.4

36 (49)

98.6

N/A

-

2008

33 (43)

94.8

36 (52)

98.5

N/A

-

2009

41 (55)

79.5

33 (48)

98.4

16 (0)

57.3

2010

42 (36)

42.1

33 (37)

78.4

17 (0)

81.1

2011

54 (119)

73.1

23 (26)

71.4

23 (10)

92.0

2012

58 (180)

94.3

N/A

-

21 (4)

83.3

2013

N/A

-*

N/A

-

22 (7)

91.9

2014

22 (4)

57.2**

N/A

-

22 (7)

93.9

2015
(to May)

19 (3)

98.7***

N/A

-

16 (1)

69.9

Annual
Mean
Objective

40µg/m³

24-Hour
Mean
Objective

50µg/m³ not to be exceeded more than 35 times a year

(Figures in parentheses – number of exceedances of daily mean > 50 µg/m 3)
Values in bold are exceedances of the air quality threshold
*Data capture for Impington in 2013 was very low (12.3%) and hence the results are not reported.
**Represents data capture following installation of the new monitor in March 2014.
***Data capture for the period from 1 January 2015 to 27 May 2015.
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141.
Defra’s Technical Guidance17 suggests that a data capture of at least
90% is required to enable robust conclusions to be drawn from monitoring
data. The Defra Technical Guidance TG (09) states: “To obtain meaningful
long-term average measurements, it is important to ensure that a high level of
data capture is obtained… A data capture rate of 90% for ratified (ie, usable)
data is specified in the relevant EC Directives and is recommended as a
target for automatic monitoring. These data capture rates do not include
losses due to regular calibration or maintenance of the instrument…Although
some data loss due to analyser failure is unavoidable (short of deploying
backup instruments), most other failure modes can be minimised by use of
the correct procedures…Data capture rates of 90% or more over the year
should be achievable, while data capture rates of 75% or less should be
treated with extreme caution”.
142.
The Impington monitoring site did not meet the 75% data capture
requirement in 2005, 2010, 2011, 2013 and 2014 and the results should be
interpreted with caution, as episodes may be missed, and this can impact on
annual mean concentrations. Highways England would usually exclude data
which has fallen below the 75% data capture criterion, however these have
been considered here as SHDC have reported these in their LAQM reports.
143.
It can be noted that average concentrations at Bar Hill have remained
essentially stable between 2006 and 2010. Concentrations at Impington were
stable between 2005 and 2008 but then increased substantially, with
concentrations increasing by some 75%. The recorded annual mean PM10
concentrations at Impington increased to a point where the concentrations
were well above those recorded at any other site in the Defra AURN network.
This can be seen in Figure 0-2 (see Appendix 1.2 of this document).
144.
The number of exceedances of a daily mean above 50 µg/m3 at
Impington in 2011 and 2012 is extremely high and well above any other site in
the Defra Automatic Urban and Rural Network (AURN). Figure 0-3 and Figure
0-4 show the number of exceedances recorded at other monitoring stations as
part of Defra’s AURN monitoring network for years 2005 to 2012 and 2010 to
2012.
145.
Whilst the high recorded concentrations themselves suggest there may
be a problem with the equipment it is the substantial increases in the
measured concentrations at Impington since 2008 that are of more concern. If
the measurements are correct, then there is a new source of PM10 that is
increasing each year and one that is very significant.

17

Defra (2009) Local Air Quality Management: Technical Guidance LAQM.TG(09)
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146.
One important point to note is that the monitoring equipment was
replaced in March 2014. The replacement instrument has had operating
problems during 2014 (as shown by the low data capture rate of 57.2% in
2014) but more than 200 days of information are available and there is
provisional data for 2015 available with good data capture. This information
has not been formally reported by SCDC but analysis of data downloaded
from the SCDC air quality site is included in Table 0-1. The table shows that
the average concentration in 2014 was 22 µg/m3 and is 19 µg/m3 for the
available data for 2015, compared to annual mean concentrations of 54
µg/m3 and 58 µg/m3 in 2011 and 2012 respectively. There were 4
exceedances of a daily mean concentration greater than 50 µg/m3 in 2014
and 3 further exceedances to date in 2015, compared to 119 and 180
exceedances of a daily mean concentration greater than 50 µg/m3 in 2011
and 2012 respectively. The very large change in recorded concentrations
when the instrument was replaced suggests that there was an operational
issue with the previous equipment.
Comparison with Other Sites
147.
The concentrations of PM10 recorded at Impington have been
compared with other sites where there are known to be high PM10
concentrations, for instance around steelworks, and at busy roadside sites in
London.
148.
For instance, the Scunthorpe Town AURN monitoring site is located
400 metres to the west of a major industrial complex including steelworks, and
is within an AQMA declared for PM10, incorporating part of the town of
Scunthorpe and an area to the east of Scunthorpe including the site of the
steelworks. The Kings Road, Immingham monitoring site is located in an
AQMA declared for exceedances of the PM10 24-hour mean objective, for
road and industrial pollutant sources, and the London Marylebone Road site is
located in central London next to a busy road with significant volumes of
buses and HGVs.
149.
For example, DfT Traffic count data in 2011 shows that annual average
daily traffic flows on Marylebone Road were 77,736 for total motor vehicle
numbers, with buses totalling 2,219, and HGVs totalling 2,778. Comparably,
annual average daily traffic flows for 2011 on the A14 at the Impington site
were 62,945 for total motor vehicle numbers, with buses totalling 179, and
HGVs totalling 7,301.
150.
Table 0-2 shows the annual mean concentration of PM10 recorded at
the Impington, Immingham and Scunthorpe Town sites. This shows that
concentrations recorded at Impington are much higher in 2011 and 2012 than
those at Immingham or Scunthorpe Town, which have notable sources of
PM10 from road and industrial sources nearby.
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Table 0-2 Impington, Immingham and Scunthorne PM10 Monitoring Results, 2008-2013

Annual mean PM10 (No. exceedences)
Year

Impington

Kings Road,
Immingham

Scunthorpe Town

2008

33 (43)

35 (56)

N/A

2009

41 (55)

25 (24)

21 (10)

2010

42 (36)

21 (3)

23 (11)

2011

54 (119)

20 (6)

22 (18)

2012

58 (180)

22 (10)

21 (8)

2013

55 (21)*

20 (4)

22 (17)

Annual Mean
Objective

40µg/m³

24-Hour Mean
Objective

50µg/m³ not to be exceeded more than 35 times a year

(Figures in parentheses – number of exceedances of daily mean > 50 µg/m 3)
Values in bold are exceedances of the air quality threshold
*Data capture for Impington in 2013 was very low – this is the average of available data.

151.
Table 0-3 shows the annual mean concentration of PM10 recorded at
the Impington site and at a number of roadside sites in London. London has
the highest measured PM10 concentrations in the AURN, particularly at
roadside locations, however concentrations recorded at Impington in 2011
and 2012 are significantly higher than any of the London sites.
152.
Figure 0-5 Annual Mean PM10 Concentrations at Other Sites, 20082012Figure 0-5 and Figure 0-6 show the comparison of Impington and other
sites data in graphical format, shown in Appendix 1.2 of this document.
153.
The comparison with other data shows that the reported PM10
concentrations at Impington are unusual, as concentrations of PM10 are
notably higher than any other sites in the UK for 2011 and 2012 (Figures 1.7 1.11 of Appendix 1.2 of this document).
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Table 0-3 PM10 Monitoring Results at Impington and at Roadside Monitoring Sites in London, 2008-2013

Annual mean PM10 (No. exceedences)
Impington

Brent
- Ikea

Greenwich
- Woolwich
Flyover

Westmin
ster Marylebo
ne Road

Westmin
ster Oxford
Street

Tower
Hamlets Blackwall

Islington
Holloway
Road

2008

33 (43)

33
(33)

41 (79)

39 (62)

N/A

36 (59)

30 (21)

2009

41 (55)

32
(36)

37 (44)

36 (36)

N/A

34 (42)

27 (7)

2010

42 (36)

N/A

33 (28)

35 (43)

N/A

N/A

27 (8)

2011

54 (119)

N/A
(46)

35 (37)

41 (73)

30 (23)

28 (32)

29 (25)

2012

58 (180)

33
(35)

33 (33)

38 (48)

N/A

26 (24)

27 (19)

2013

55 (21)*

34
(38)

32 (26)

33 (29)

N/A

28 (24)

N/A

Year

Annual
Mean
Objective

40µg/m³

24-Hour
Mean
Objective

50µg/m³ not to be exceeded more than 35 times a year

(Figures in parentheses – number of exceedances of daily mean > 50 µg/m 3)
Values in bold are exceedances of the air quality threshold

Potential for Equipment Error
154.
The Eberline instrument used at the Impington site until 2014 was a
beta attenuation monitor (BAM). The instrument was not included in the UK
Equivalence Programme for Monitoring of Particulate Matter, and therefore is
not an instrument which meets the equivalence criteria, and data must be
considered indicative.
155.
Advice has been taken from the equipment suppliers, Enviro
Technology, and from a consultant experienced in operational practices at air
quality monitoring sites. The following potential problems can arise with use of
a BAM instrument:


Multipliers and offsets in the logger, can affect final readings from the
BAM, even if the instrument is working correctly;



Tapes can be loaded incorrectly;



Flow rates need to be within an acceptable range;



The detecting nozzle must be cleaned regularly;
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Temperatures need to be within an acceptable range;



The PM10 inlet head must also be cleaned regularly, to prevent build-up
of dust and dirt; and



Subsequent data collection and processing can change the data.

156.
The consultant also notes that the site audit process used to check
performance of the equipment is limited to checking of the sample flowrate
through the instrument. It does not check all settings of the equipment, nor
does it check any subsequent data interpretation (such as the use of
multiplication factors).
Consultation with SCDC
157.
Highways England wrote to SCDC in April 2014 expressing concern
over the quality of the data from Impington and providing an accompanying
report with detailed analysis of the data (see Appendix A and B). A response
was received by email from Mr Kenny Abere, Scientific Officer, South
Cambridgeshire District Council, on the 8 April 2014 which stated:
“Thanks for your e-mail. However, it will seems to me not a reasonable
attempt to be re-reviewing again our own data nor report. However, I can
confirm to you that there was no equipment malfunction for the period we
collected those data and apart from the possibility of the contribution during
harvesting period around the site which is yet to be proven, we can’t think of
any other reason for the high values apart from the usual contributory factors”
158.
Their response confirmed that they considered that the equipment had
not malfunctioned but with the possible exception of harvesting, no reason
could be provided for the high values of PM10 recorded at the Impington site.
Reliance appeared to be made by SCDC on the site audit process where the
equipment performance is assessed and that the flowrate through the
instrument had been checked. However, as noted earlier, the audit process in
very limited and does not fully examine the equipment.
159.
A follow up meeting was held with Mr Abere at the SCDC office’s on 5
September 2014 where the letter and report were discussed. At this meeting
Mr Abere confirmed that he considered that the monitoring equipment had
operated correctly and that it had been regularly checked by the company
responsible for its operation. No specific explanation was provided for the
observed increases in pollutant concentrations but Mr Abere considered that
these could be explained by a “holistic” view, taking into account:


Increases in traffic on the A14;



Construction activity in the area (particularly in the Orchard Park area);
and



Agricultural activity.
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160.
Each of these sources was discussed in detail during the meeting but
no conclusions were reached. However, at this meeting Mr Abere noted that
the PM10 monitor at Impington had been replaced in March 2014, as
previously discussed.


Following this meeting the data collected from the new monitor was
examined and it was found that the average PM10 concentrations had
reduced considerably. Once sufficient data was available, Highways
England wrote on the 6 January 2015 to SCDC regarding the Impington
site. Specifically the letter noted that since the installation of the new
monitor, recorded concentrations had reduced considerably and asked
the council’s views on which data best represented PM10 conditions at
the site.



A reply was received in April 2015, in which the council felt unable to
answer the specific question regarding the best data set to use as the
data capture on the instrument was 57% (mainly because there was not
monitoring from January–mid March 2014 and some data logging faults
later in the year). However, the reply did note that using the available
measurements, the average PM10 concentration for the year was 22
µg/m3. The letter also provided further information from the company
operating the equipment on behalf of SCDC, who stated:



The Impington PM10 has large gaps in the data set across the period 2010
to 2014 while the Eberline instrument was in use, due to equipment
failures, this makes it difficult to assess the validity of the measurements
with any degree of certainty. However after re-assessing the long term
plots and underlying data sets we are happy that the reported data are
accurate to the best of our knowledge – with the caveat that the
instrument is of course indicative as mentioned above.



Highways England’s report highlights high PM10 concentrations at the
Impington site across the summer of 2009. These episodes were
highlighted to the Council and investigated. An air quality officer reported
back that the likely concentration ploughing/ground works etc. and road
works on the A14). Due to this local knowledge/evidence the local
authority decided that the high measurements should increases were due
to agricultural works (harvesting and subsequent remain in the data set.
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161.
This response implies a lack a confidence in the data collected
because of poor data capture and the fact that the Eberline instrument only
provides “indicative” measurements. It also notes that some data collected in
2009 may have been influenced by agricultural activities and road works.
However, it does not fully explain the reasons why pollutant concentrations
had increased in the period 2009 to 2013.
162.
Highways England recognises the challenge of the data and the
difficulties this brings for the years in question (particularly 2011 and 2012),
and have tried to engage with the local authority on this to come to a solution,
however, there has not been an explanatory response so far from SCDC, nor
provision of evidence to support their views.
Possible Sources of Additional PM10
163.
Three sources of PM10 were identified by SCDC as being responsible
for the increases in concentrations: increases in traffic; construction; and
agricultural activities. Each of these sources are considered below.
Traffic
164.
An increase in traffic or in the proportion of HGVs on the A14 would
result in an increase in PM10 concentrations. The credibility of this source
being responsible for any significant increase in PM10 concentrations can be
assessed by:


Examination of the changes on traffic on the A14 in the years 2005present;



Examination of the trends in other vehicle related pollutants (i.e. if traffic
emissions increased then concentrations of other pollutant such as
nitrogen oxides would also increase); and

165.
Assessment of the level of change in traffic volume required to result in
the changes in concentrations observed at Impington.
The DfT report traffic counts for the main trunk roads in the UK on their website18. This provides daily average
website18. This provides daily average flows for the main vehicle types. There are three monitoring points on the
are three monitoring points on the A14 close to the Impington site (count IDs: 8395, 46491 and 16454), and one
8395, 46491 and 16454), and one monitoring point (count ID 46491) which is very close to the Impington site.
very close to the Impington site. These locations are shown in Figure 0-7 (see Appendix 1.2 of this document),
and the traffic data recorded at these sites are reproduced in

166.

18

Table 0-4, Table 0-5 and Table 0-6.

Department for Transport (2015) Traffic counts, available at: http://www.dft.gov.uk/traffic-counts
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Table 0-4 Traffic Count Information – Count ID: 46491 (A14 Impington)

Year

Motorcycles

Cars/
Taxis

Buses/
Coaches

Light Goods
Vehicles

All HGVs

Total

% HGV

2005
2006
2007
2008
2009
2010
2011
2012
2013

328
356
355
344
365
362
302
651
213

45073
45840
47523
47191
49435
55387
47801
49966
51543

276
266
259
263
152
119
179
155
140

7552
7915
7185
7199
7421
7961
7362
8545
8470

7824
7941
8202
8139
7520
7193
7301
8189
7522

61053
62318
63524
63136
64893
71022
62945
67504
67888

13
13
13
13
12
10
12
12
11

2014

274

48936

94

8845

8282

66430

12.5

Table 0-5 Traffic Count Information – Count ID: 8395 (A14)

Year

Motorcycles

Cars/
Taxis

Buses/
Coaches

Light Goods
Vehicles

All HGVs

Total

% HGV

2005
2006
2007
2008
2009
2010
2011
2012
2013

170
185
107
104
109
96
101
98
104
107

17021
17310
18762
18631
18389
17948
20654
20505
20260
20727

79
76
71
72
75
80
45
46
47
53

2970
3113
2072
2076
2144
2200
2903
3023
3210
3445

1860
1915
1870
1881
1765
1786
1977
1989
2035
1989

22100
22599
22882
22764
22482
22110
25680
25661
25656
26321

8.4
8.5
8.2
8.3
7.9
8.1
7.7
7.8
7.9
7.6

2014

Table 0-6 Traffic Count Information – Count ID: 16454 (A14)

Year

Motorcycles

Cars/
Taxis

Buses/
Coaches

Light Goods
Vehicles

All HGVs

Total

% HGV

2005
2006
2007
2008
2009
2010
2011
2012
2013

404
403
406
304
307
343
317
285
276
285

40999
43689
43382
47191
50291
48715
48539
47171
49491
50631

257
316
299
117
111
112
137
100
149
167

6423
6742
7470
8540
8915
8025
12935
7837
8490
9113

7780
8411
8433
8302
7742
7504
7915
7744
8089
8309

55863
59561
59990
64454
67366
64699
69843
63138
66495
68505

13.9
14.1
14.1
12.9
11.5
11.6
11.3
12.3
12.2
12.1

2014
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167.
For the A14 at Impington (count ID 46491), the information shows that
there has been modest changes in traffic volumes since 2005 with the 2014
figures being approximately 9% greater (compared with 2005), with total
vehicle numbers increasing by 5,377 vehicles from 61,053 in 2005 to 66,430
in 2014, it can also been seen that traffic volumes peaked in 2010. However,
the 2010 traffic data appears unusual, in that the flow data is somewhat
higher than the preceding or following years.
168.
The percentage of HGVs at Impington has remained relatively stable,
with % HGVs decreasing from 12.8% in 2005 to 12.5% in 2014. However, the
total number of HGVs has actually increased, with the increase in total vehicle
numbers, by 458 HGVs, from 7824 in 2005 to 8282 in 2014.
169.
It is also worth noting that the traffic counts for 2006, 2008 and 2011 at
count ID 46491, close to the Impington site, are very similar and yet the
recorded PM10 concentrations for these years are 36, 33 and 54µg/m 3
respectively. It should also be noted that the traffic flows dropped by
approximately 10% between 2010 and 2011 and yet the recorded annual
mean PM10 concentrations increased from 42-54µg/m3. There is no
correlation between the traffic flows and recorded PM10 concentrations.
However, the 2010 traffic data appears unusual, in that the flow data is
somewhat higher than the preceding or following years.
170.
An estimate of the changes in roadside PM10 concentrations that would
result from changes in traffic flows can be made using the DMRB screening
spreadsheet from Highways England. This takes as input the traffic flows, the
percentage of HDVs and the vehicle speed and distance from the centre of
the road to estimate pollutant concentrations. This spreadsheet has been
used to estimate annual mean PM10 concentrations for daily average traffic
flows between 60,000-75,000 vehicles (12% HDV). The results show that the
annual mean concentration of PM10 would only increase by 0.5µg/m3 with a
15,000 vehicle per day increase in traffic flows.
171.
To achieve the annual mean PM10 concentration increase of 25µg/m3,
from 33µg/m3 reported in 2008 to 58µg/m3 reported in 2012, an increase in
total vehicle numbers (with 12% HDVs) of over 3 million vehicles is required.
172.
Finally it is important to note that whilst PM10 concentrations at the
Impington site were reported to increase between 2008-2012, nitrogen oxides
(NOx) concentrations decreased in the same period from 35-27µg/m3.
Vehicles on the road are a major source of NOx and therefore if increases in
vehicle emissions were responsible for the observed changes in PM10
concentrations, a similar, if not much greater increase would have been
observed for NOx.
173.
It is therefore concluded that changes in traffic flows on the A14 by the
Impington monitor are not responsible for any significant amount of the
observed increase in PM10 concentrations. This is because:
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Measured changes in traffic flows are relatively small between 2005 and
2013;



Years with very similar traffic flows result in very different observed PM10
concentrations;



A substantial increase in annual mean PM10 concentrations was
observed when traffic flows decreased;



There is no relationship between the observed traffic flows and recorded
PM10 concentrations;



Screening modelling shows that the changes in annual mean PM10
concentrations expected from the observed changes in traffic flows would
be less than 0.5µg/m3, and to achieve the recorded annual mean PM10
concentration increase of 25µg/m3, an increase in total vehicle numbers
of over 3 million vehicles is required; and



There has been no increase in nitrogen dioxide concentrations over this
period, another vehicle related pollutant.

Construction activities
174.
Construction activities can be a significant source of dust and PM10
owing to the handling of dusty materials. There has been significant
construction activities in the area since 2008 and the SCDC EHO particularly
highlighted the area around Orchard Park as being a potential source on
PM10.
175.
To determine whether construction activities are likely to be a source of
PM10 at Impington the following tests can be undertaken:


Comparison with other data – particularly that recorded at Orchard Park.
If construction near to Orchard Park is a source of PM10 then elevated
levels should also be recorded at the local monitoring site; and



Conditional analysis of the PM10 and wind speed and direction data.
Conditional analysis allows the recorded PM10 data to be examined to
identify the relationship between average concentrations and wind speed
and direction.
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Comparison with other monitoring sites
176.
Orchard Park monitoring site is located around 700m from the
Impington site to the east, and is located closer to the construction activities
that were referred to by the SCDC EHO. Examination of the results in Table 1
shows that the annual mean PM10 concentrations recorded at Orchard Park
are relatively low in comparison to concentrations recorded at Impington, and
it is arguable that the concentrations have increased during the period of
construction with concentrations increasing from 16-23µg/m3 between 20092011 (although annual concentrations reduced to 21µg/m 3 in 2012). Some
inter-year variation would be expected, however, taking the worst case
assumption that construction activities were responsible for all of the observed
change, an increase of 4-6µg/m3 would be attributed to this source. As
construction activities are closer to the Orchard Park monitoring site than
Impington, the contribution to PM10 concentrations at Impington would be
expected to be lower, as the impact of dust declines with distance from the
site19.
Conditional Analysis – Wind Speed and Direction
177.
Polar Plots have been prepared using the Openair software package
for Impington and Orchard Park for 2008 to 2012, and are shown in Figures 9
and 10 in the Figures Appendix. These plots show the average PM10
concentration as a function of wind direction and wind speed.
178.
The plots for Impington show generally high concentrations, with the
highest concentrations coming from sources to the north and east of the
monitoring site and to a lesser extent to the west. The plots for Orchard Park
show a distinct source to the east of the monitoring site. For both sites, the
increased concentrations in the north and east would be consistent with the
location of construction activities at Orchard Park, and emissions from the
A14.
179.
The polar plots for Impington in 2011 and 2012 shows similar patterns
in terms of the direction of the sources of PM10. However, it is important to
note that the concentrations have increased for all wind directions, a trend
that is not seen at Orchard Park. As the concentrations increased from every
direction, it is highly unlikely that construction activities could be responsible
for the observed increases in PM10 concentrations.
180.
Since the monitoring site at Orchard Park has not shown changes in
PM10 concentrations of the same magnitude and would be more likely to be
affected given its closer proximity to the construction works, the potential for
construction activities to be responsible for significant changes in PM10
concentrations at Impington is very small.

19

IAQM (2014) Guidance on the assessment of dust from demolition and construction
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181.
Given that PM10 concentrations increased whatever the wind direction
and a monitoring site closer to the construction activities does not show the
same magnitude of increase, it is considered highly unlikely that this has been
a reason why Impington has recorded significantly increased concentrations
of PM10.
182.
In summary, there has been construction taking place in the area but
another PM10 monitor is located closer to the main area of activity and this has
shown only modest changes in concentrations. Analysis of the data recorded
at Impington shows that increases in concentrations have been observed from
every direction suggesting no discrete source of PM10 was responsible for the
observed increases.
Agriculture
183.
The monitoring site is located in a small field, the northern boundary of
the field is next to the A14, there are two small wooded areas on the east and
west side of the field and a farmed field on the southern boundary. Figure 7
(Figures Appendix) shows the rural nature of the site. Visual inspection of the
field in April 2015 suggests that it is used for grazing (although no animals
were present, an electric fence appeared to have been fitted) and no obvious
crops are grown. It did not appear to have been recently ploughed as the
ground was relatively flat and grassy. There are farmed fields on the opposite
side of the A14 although directly opposite is another small area of woodland.
184.
Should agriculture be a source of PM10 then the following could be
expected:


Short peaks in concentrations lasting a few hours during local ploughing
of fields;



Short peaks of concentrations during harvesting in late summer months;



If agricultural activities affect concentrations over a wide area, then other
monitoring sites would also show an increase; and



Higher concentrations in summer months when the soils are drier.
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185.
The daily mean PM10 concentrations recorded in the years 2008 to
2012, (the years with the highest concentrations to date) have been
determined and are plotted for each year in Figure 0-11 Daily mean PM10
concentrations at Impington and Orchard Park, 2008-2012Figure 0-11
(Figures Appendix). These data show that the highest concentrations were
recorded in 2011 and 2012, with peaks over 150 ug/m 3 occurring in 2011 and
2012, compared to peaks of around 100 ug/m3 in 2010.
186.
Monthly mean concentrations have also been determined and are
shown in Figure 0-12 (Figures Appendix). These look at the monthly mean
concentrations for the Impington and Orchard Park sites, for the years 2008 to
2012.
187.
In 2011 concentrations were recorded at their lowest in the summer
months when the soils would be expected to be drier (and would have a
higher potential for dust generation), and higher concentrations in the winter
months (except December). Peaks in concentrations are not confined to a few
short events, there are high concentrations observed throughout the year. In
2012 the summer months were similarly lower than the early winter months,
however later in the year concentrations by month were lower again.
188.
These results do not align with the expectation of the impact of
agricultural activities where only short term peaks would be expected, and
that concentrations would be highest in summer months. It is not credible that
agricultural activities would result in prolonged peaks in PM10 concentrations
throughout the winter months.
189.
In summary, increases in concentrations have been observed over
long periods, and not for the short periods that would be expected with
harvesting or ploughing (or similar activities). Highest concentrations have
been observed in winter months when soils are wetter and less likely to
release fine particles (PM10).
Summary and Conclusions


Results show that since 2008 the monitored concentrations at Impington
increased substantially. After several years of monitoring relatively stable
PM10 concentrations (from 2003 when the monitor was installed, to 2008),
reported average concentrations nearly doubled to levels that are
unrealistic compared to levels monitored elsewhere, given the nature of
the monitoring site;



The rate of change and the resulting number of exceedances of a daily
mean PM10 concentration greater than 50 µg/m3 have not been observed
anywhere else in the UK monitoring network. Impington recorded the
highest concentrations of any site, far higher than monitoring sites located
close to major industrial sources of PM10 and to roadside sites in London;



No other PM10 monitoring site in the area (or situated near to the A14)
showed any similar increases in recorded concentrations;
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There are no credible new sources of PM10 that explain the recorded
increase in PM10 concentrations. However, in March 2014 the PM10
monitor was replaced and resulting average concentrations reduced by
more than half. Concentrations monitored with the new equipment are
more consistent with expectations for the area based on the other data
available.

190.
Given the above, and that concentrations have substantially reduced
since the replacement of the PM10 monitor at Impington, it is concluded that
the most credible explanation for the observed increases in PM10
concentrations from 2009 to 2013 was a problem with the equipment or its set
up, and therefore on this basis, this data from 2009 to 2013 is considered
unreliable.
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Figure.0-1 Monitoring Sites in SCDC (Reproduced from the SCDC 2013 LAQM Progress Report)
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Figure 0-2 Annual Mean PM10 concentrations recorded in the Defra AURN, 2005-2012

Annual Mean PM10, National Network 2005-2012 (ug/m3)
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Figure 0-3 Number of exceedances of a daily mean greater than 50µg/m3 recorded in the AURN, 2005-2012

Number of Exceedances of PM10 Daily Mean, National Network 2005-2012
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Figure 0-4 Number of exceedances of a daily mean greater than 50µg/m3 recorded in the AURN, 2010-2012

Number of Exceedances of PM10 Daily Mean, National Network 2010-2012
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Figure 0-5 Annual Mean PM10 Concentrations at Other Sites, 2008-2012
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Figure 0-6 Number of Daily Mean Exceedances at Other Sites, 2008-2012
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Figure 0-7 Location of DfT traffic count site
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Figure 0-8 Location of Impington air quality monitoring site
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Figure 0-9 Polar plots of average PM10 concentrations at Impington site, 2008-2012
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Figure 0-10 Polar plots of average PM10 concentrations at Orchard Park site, 2009-2012
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Figure 0-11 Daily mean PM10 concentrations at Impington and Orchard Park, 2008-2012
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Figure 0-12 Monthly mean PM10 concentrations Impington and Orchard Park, 2008-2012
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APPENDIX 1.3: Question 1.1.3 SCDC Scoping Report
Comments
191.
The following comments have been provided by Kenny Abere,
Scientific Officer (Air Quality), Health & Environmental Services:
192.
We are satisfied with the level of the submitted scoping report on
AQ. We take note of the level of monitoring and assessment
methodology for the development.
193.
However, I’ll like to reiterate that contrary to the submission in
section 6.2.2 of the report, the council has been experiencing both daily
and annual mean exceedances along the A14 corridor i.e. Impington
since 2009 and we are not in agreement with the report statement on
this section. This was pointed out previously.
194.
Considering the prediction for the A14 corridor effect of the
development, we will be expecting a robust mitigation scheme for this
area in the course of the development. Whilst, we have suggested an
extra monitoring for the PM10 emission for this area (Impington), we
have not heard anything since the time of such discussion.
195.
We take note of item 6.5 and 6.6.5 of the submitted scoping
report.
196.
It is our view that post modelling validation should be
undertaken, we will also like to know the specific location, distance and
height of the proposed noise barrier around the Impington air quality
monitoring site (located to the west of Histon Junction near Woodhouse
Farm, Cambridge Road, Impington, CB3 9NX - OS 543735, 261625).
We are concerned that such a barrier may affect the position of our
monitoring station in the area.
197.
The Highways Agency should make arrangements for post
scheme completion / implementation monitoring of local air quality in
partnership with the Local Authorities. In addition, the Highways
Agency should provide for the suitable relocation of air quality
monitoring equipment where current locations are no longer suitable
due to implementation of the scheme.

