
  

Appendix 8.6 – Air Quality Impacts on Designated 

Sites 

This appendix considers the likely air quality impacts associated with the traffic generated by the 

development on the European designated nature conservation sites.  

The Highways Agency (now Highways England) and others have published the Design Manual for Roads and 

Bridges (DMRB) Volume 11, Section 3, Part 1 (HA207/07) which provides guidance on the assessment of the 

impact that road projects may have on local air quality. 

The DMRB HA207/07 states that “Affected roads are those that meet any of the following criteria: 

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

• daily traffic flows will change by 1,000 AADT or more; or 

• Heavy Duty Vehicle (HDV) flows will change by 200 AADT or more; or 

• daily average speed will change by 10 km/hr or more; or 

• peak hour speed will change by 20 km/hr or more.” 

It continues by stating that “Only properties and Designated Sites within 200m of roads affected by the 

project need to be considered. If none of the roads in the network meet any of the traffic/alignment criteria 

or there are no properties or relevant Designated Sites near the affected roads, then the impact of the 

scheme can be considered to be neutral in terms of local air quality and no further work is needed.” 

The Upper Nene Valley Gravel Pits is designated as a Special Protection Area (SPA), a Site of Special 

Scientific Interest (SSSI) and a Ramsar site and is the only designated site within 200 m of an affected road 

where the traffic flows exceed the above thresholds. These traffic thresholds are only exceeded for the 

2021 scenario.  In 2031 the traffic flows are not expected to be exceeded and so air quality impacts in 2031 

at the Upper Nene Valley Gravel Pits have been scoped out.  

Assessment Methodology 

For sites that have not been scoped out, i.e. the Upper Nene Valley Gravel Pits, the DMRB guidance 

requires a simple assessment to be undertaken in two stages.  The first stage considers the pollutant of 

most concern for sensitive vegetation near roads, which is nitrogen oxides (NOx).  NOx comprises nitric 

oxide (NO) and nitrogen dioxide (NO2).  Concentrations of NOx can damage vegetation directly or affect 

plant health and productivity.  Deposition of pollutants to the ground and onto the surfaces of the 

vegetation can alter the characteristics of the soil, which can, in turn affect plant health, productivity and 

species composition. If changes in NOx concentrations cannot be screened out as insignificant, the second 

stage requires that nutrient nitrogen (N) deposition impacts are assessed. 

Nitrogen Oxides 



  

The ADMS-Roads model has been used to predict the air quality impacts from changes in traffic on the 

roads affecting the designated sites.  The ADMS-Roads model has been used to predict the annual-mean 

NOx road contribution at ground level receptors at the nearest points of the designated site to the road.  

Critical levels are maximum atmospheric concentrations of pollutants for the protection of vegetation and 

ecosystems and are specified within relevant European air quality directives and corresponding UK air 

quality regulations.  The critical level for annual-mean NOx concentration is 30 μg.m-3.  The UK Air Quality 

Strategy also includes an annual-mean NOx objective of 30 μg.m-3 for the protection of vegetation.  

The road contribution has been compared with the 30 μg.m-3 annual-mean critical level/objective.  The 

existing NOx concentration at the Upper Nene Valley Gravel Pits SPA/SSSI/Ramsar has been derived from 

the UK Air Pollution Information System (APIS) database [1].  The road contribution and the background 

NOx concentration have been added to determine a total predicted annual-mean NOx concentration.  This 

has also been compared with the 30 μg.m-3 annual-mean critical level/objective.   

Highways England’s Interim Advice Note 174/13 (IAN 174/13) Evaluation of Significant Local Air Quality 

Effects is supplementary to the guidance given in DMRB Volume 11, Section 3, Part 1 (HA207/07).  IAN 

174/13 states that: 

“If the objective is exceeded, then significant effects may occur, and further consideration should be given to 

the magnitude of change. The exception to this is where changes are less than 0.4μg/m³, then effects are 

considered to be imperceptible and unlikely to be significant. 

Where changes in NOx concentrations are greater than 0.4μg/m³ then this information along with changes 

in nutrient nitrogen deposition should be provided to the scheme ecologist to determine the significance of 

effects based on their professional judgement.” 

Nutrient Nitrogen Deposition 

Annex F of the DMRB HA207/07 provides a procedure for assessing nutrient N deposition.  Annual-mean 

NO2 road contributions have been derived from the modelled annual-mean NOx road contribution using 

Defra’s calculator [2] and the existing NOx concentration for the SPA/SSSI/Ramsar site. 

The dry deposition flux (µg.m-2.s-1) has been calculated by multiplying the ground level NO2 concentrations 

(μg.m-3) by the deposition velocity. Annex F states that a deposition velocity of 0.001 m.s-1 should be used; 

however, it is generally accepted that this velocity is too low and a deposition velocity of 0.0015 m.s-1 for 

short habitats and 0.003 m.s-1 for tall habitats (e.g. Woodlands) may be more appropriate.  These are the 

values set out by the Environment Agency in AQTAG06 Technical guidance on detailed modelling approach 

for an appropriate assessment for emissions to air. These velocities have been used, where applicable, to 

give a more conservative prediction of the likely impacts. 

The dry deposition in units of kgN.ha-1.year-1 has then been derived by multiplying the dry deposition flux in 

units of µg.m-2.s-1 by (14/46 x 3600 x 24 x 365 x 10-9)/0.0001.  The road contribution has then been 

compared with the relevant critical load.  

The critical load of a habitat represents an annual rate of nutrient nitrogen deposition “below which 

significant harmful effects on specified sensitive elements of the environment do not occur according to 



  

present knowledge” [3]. They are set based on a combination of experimental evidence and expert 

judgement and provided as a range for each habitat to account for variability in soil types, rainfall etc. 

Critical loads for nutrient nitrogen deposition for interest features at the SPA/SSSI/Ramsar site have been 

obtained from the Site-Relevant Critical Load tool on APIS [4].  The DMRB does not provide criteria for 

determining the potential significance of effects in relation to nutrient nitrogen deposition; however, the 

Environment Agency’s on-line risk assessment guidance [5], provides the following hierarchy of assessment: 

 If PC1 < 1% of relevant EQS2 the emission is considered not significant; 

 If PC > 1% but the resulting PEC3 < 70% (European and SSSI sites) of the relevant EQS, the 

emission is not considered significant; 

 If PC > 1% and PEC > 70% (for European and SSSI sites) the emission is considered to result a 

potentially significant result and further, more detailed assessment undertaken to determine 

likely significant effect. 

In the absence of any criteria in the DMRB guidance for determining the significance of effect for nutrient 

nitrogen deposition, the change in deposition has been compared to the critical load and any change of < 

1% is considered not significant.  

Results 

The maximum predicted annual-mean NOx concentrations are compared with the critical level in Table 8.6.1. 

The maximum predicted nutrient N deposition rates are compared with the critical load in Table 8.6.2.  

                                                           
1
 The term PC is the Process Contribution. In this case, it can be considered synonymous with the change in 

deposition rate.  
2
 This term is the Environmental Quality Standard. In this case, it can be considered synonymous with the 

critical load.  
3
 The term PEC is the Predicted Environmental Concentration. The total amount of a chemical substance in 

the environment; calculated as the existing background plus the PC.  



  

Table 8.6.1 Predicted Annual-Mean NOx Concentrations at Designated Sites 

Designated Site 
CL  

(μg.m
-3

) 
PC (μg.m

-3
) PC/CL (%) 

The Upper Nene Valley Gravel Pits  SPA/SSSI/Ramsar 30 0.04 0 

 

Table 8.6.2 Predicted Nutrient N Deposition at Designated Sites 

Designated Site Interest Feature 
CL 

(kgN.ha
-1

.yr
-1

) 

PC  

(kgN.ha
-1

.yr
-1

) 
PC/CL (%) 

The Upper Nene Valley 

Gravel Pits  

SPA/SSSI/Ramsar 

Broad-leaved, mixed and yew woodland 10 0.01 0 

Bittern 15 0.01 0 

Wigeon 20 0.01 0 

Pochard 20 0.01 0 

Tufted Duck 20 0.01 0 

Golden Plover 20 0.01 0 

Great Crested Grebe 20 0.01 0 

>20,000 Non-breeding waterbirds No data 0.01 0 

Shoveler No data 0.01 0 

Gadwell No data 0.01 0 

Grey heron No data 0.01 0 

Mute Swan No data 0.01 0 

Coot No data 0.01 0 

Lowland Open Waters and their Margins No data 0.01 0 

Cormorant No data 0.01 0 
Note: Critical loads (CLs) for nutrient nitrogen deposition are provided as a range. In this case, the lower limit of the CL range has been used in the assessment.  

 

 



 

 

The maximum NOX PC is below 1% of the critical level and the effects can be screened out as 

insignificant.  

The maximum N deposition PC is below 1% of the critical load for all interest features and the effects 

can be screened out as insignificant.   

 

 

                                                           
1  Air Pollution Information Systems, www.apis.ac.uk 
2  http://laqm.defra.gov.uk/review-and-assessment/tools/tools.html 
3  http://www.unece.org/env/lrtap/WorkingGroups/wge/definitions.htm  

 
4  APIS Site Relevant Critical Load tool www.apis.ac.uk/srcl 
5  Environment Agency (2012a) Operational Instruction 66_12 Simple assessment of the impact 

of aerial emissions from new or expanding IPPC regulated Industry for impacts on nature 
conservation. EA.  
Environment Agency (2012b) Operational Instruction 67_12 Detailed assessment of the 
impact of aerial emissions from new and expanding IPPC regulated industry for impacts on 
nature conservation. EA. 
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