
Maldon District Council 

Maldon District Council Air Quality Action Plan 2020 – 2025 Appendices 

Appendix B - Air Quality Action Plan 

Development 

Existing Council Strategies 

The Action Plan has been developed with due regard to existing Council strategy, policy 

and corporate priorities: 

• Maldon Local Development Plan 

• Maldon and Heybridge Central Area Masterplan 

• Corporate Plan 2019/23 

• Maldon District Design Guide: Assessing Air Quality and Emissions Impacts from 

Developments 

Baseline Modelling 

Pollution on Market Hill comes from a variety of sources. On behalf of Maldon District 

Council, a baseline modelling study was carried out by Cambridge Environmental 

Research Consultants (CERC). 

The study used the ADMS-Urban software to run an air quality dispersion model.  

The model used the following inputs to create a detailed emissions inventory. 

• Automatic traffic count data comprised of north and southbound traffic flows split 

into vehicle categories. This data contained a breakdown of traffic speeds. 

• Speed related emission factors.  

• Gradient related emission factors. Market Hill has sections of steep inclines and the 

increased power demand for vehicles particularly from heavier fleets such as buses 

and HGVs is notable. 

• Meteorological data from Southend was used. This is approximately 18km from 

Maldon. 

• Emissions data from the UK National Atmospheric Emissions Inventory (NAEI) was 

input into the model to represent local sources and air quality monitoring data from 

Rochester Stoke monitoring station was input into the model to represent 

concentrations of air being blown into Maldon. 
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• Street canyons. The presence of buildings either side of a road can introduce street 

canyon effects that result in pollutants becoming trapped, leading to increased 

pollutant concentrations. Street canyon effects were taken into account within the 

dispersion modelling using detailed information for roadside buildings taken from 

OS Mastermap buildings data. The road was divided into sections which had 

constant gradient and canyon properties. Different street canyon data was 

calculated for each of these road sections. The locations of the monitoring sites 

were refined so that the modelled locations were the correct distance from the 

modelled roads and within the appropriate street canyons. 

• Surface roughness. A parameter used to characterise the assessment area in 

terms of the effects it will have on wind speed. A value of 0.5m was used to 

represent Maldon. 

• Monin-Obukhov length. A parameter that represents the stability of the atmosphere. 

A value of 10m was used. 

Running of the model generated an emissions data set which allowed the mapping of 

pollution and dispersion across the geographical area. 

Modelling Verification 

Initial model prediction showed an under-estimation of emissions. After model adjustment, 

the final model verification process showed that the output modelled concentrations 

showed generally good agreement with measured data although there was a slight 

underprediction of roadside concentrations on the southbound (uphill) side of the road 

close to the brow of the hill. 

These discrepancies were unlikely to be due to uncertainties in the dispersion calculations, 

but more likely to be due to underestimation of emissions.  

Modelling Limitations 

To improve the agreement and take account of possible uncertainty in the gradient 

emissions adjustments, the average speed of vehicles travelling uphill was reduced. 

Dispersion modelling uses data that contains a number of assumptions and where 

intervention scenarios have been modelled, the interpretation, commentary and 

conclusions are based upon the judgement of the results with due consideration to the 

noted limitations. 
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Source Apportionment 

Air pollution along Market Hill comes from a variety of sources including sources outside 

of the district. 

Using the results of the baseline ADMS-Urban modelling, source apportionment was 

carried out for Market Hill to determine the contribution of different sources types to 

concentrations of NOx. 

Detailed source apportionment has determined the proportion of emissions from each 

source whether transport based or background.  

Figure A.1 attributes pollution to sources. The source apportionment study identifies that 

within the AQMA, traffic represents 69% of the modelled pollution. 

Figure B.1 - Market Hill NOx Emissions by Source Type (2018) (%) 

 

The background category contains concentrations of pollution either originating from 

Maldon or that has been blown in from elsewhere.  

The NAEI category denotes industrial emissions and the data has been taken from the 

National Atmospheric Emissions Inventory (NAEI) database. 

Table A.1 shows the average NOx emissions by vehicle type within the AQMA after 

background emissions have been removed.  
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Table B.1 Market Hill Average Vehicle NOx Emissions by Vehicle Type (2018) 
(%) 

Vehicle Type Fleet Mix  
Average NOx 

Emissions 

Motorcycles 1.1% 0.1% 

Cars 79.2% 39.4% 

LGV  15.5% 21.1% 

Bus 1.1% 14.1% 

Rigid HGV 3.9% 23.9% 

Articulated HGV 0.1% 1.4% 

 

The source apportionment identifies that of the local vehicle fleet, cars make up 79.2% of 

the vehicular traffic but contribute to 39.4% of vehicle emissions. 

Vehicles in the HGV category: Buses, Rigid HGV and Articulated HGV make up 5.1% of 

the vehicular traffic but contribute to an equal 39.4% of vehicle emissions. 

The main measures presented in this air quality action plan focus upon the heavier 

vehicles which due to the gradient of Market Hill, emit pollution at a disproportionately high 

level.  

However, it is important that action plan measures reduce pollution from all sources. In 

addition to interventions that tackle emissions from HGVs and buses, measures are 

presented to reduce emissions through the promotion of sustainable travel and the 

reduction of personal car use. 
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Required Improvements in Air Quality 

Monitored exceedances on Market Hill have been mapped into geographical zones to 

enable identification of the necessary improvements in localised air quality. 

Figure B.2 identifies the steep sections of the Market Hill AQMA mapped into three zones.  

Figure B.2 Market Hill Exceedances Mapped into Zones 
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Table A.2 identifies the reductions of NO2 required to reach compliance with the Air Quality 

Objectives. 

Zone C can be identified as the worst-case location for relevant exposure. The street 

canyon characteristics, gradient and slow moving traffic due to the proximity with Maldon 

High Street all contribute to the concentrations.  

Table B.2 Required Reductions of NO2 Concentrations 

AQMA 

Exceedance Zone 

Range of Monitored 

NO2 

Concentrations (at 

relevant exposure) 

Required 

Reduction of NO2 

to reach 

compliance with 

Air Quality 

Objectives 

Comments 

Zone A 33.1 – 44.0 ug/m3 4 ug/m3 

Street canyon 

location. 

Steep Gradient 

Zone B 39.1 ug/m3 No exceedance 

Not a street canyon 

location 

No measured 

exceedances 

Zone C 55.5 – 61.8 ug/m3 22 ug/m3 

Significant street 

canyon. 

Steep gradient. 

Experiences 

congestion due to 

proximity of junction 

with Maldon High 

Street 

The high concentrations that have been measured in Zone C of the AQMA require 

significant intervention to meet compliance meet the air quality objectives. 
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Key Priorities in Action Plan Development and Implementation 

Maldon District Council has made three priorities for the development and implementation 

of the air quality action plan: 

Priority 1 – Reduction of Emissions 

The priority for Maldon District Council is to implement direct interventions that have the 

aim of reducing emissions on Market Hill so that measured concentrations of nitrogen 

dioxide meet the requirements of the National Air Quality Objectives. 

Without direct interventions, it would not be possible to significantly improve the air quality 

on Market Hill. 

Priority 2 – Local Policy & Infrastructure 

Maldon District Council proposes to update Council strategies and policies in order to 

reduce emissions from Council activities and to encourage the use of low emission 

transport.  

Priority 3 – Smarter Choices 

Smarter Choices are “packages” of supplementary measures for the wider local area, 

comprising measures such as actions to improve public health, encourage healthy and 

active travel, marketing and information to encourage people to use sustainable transport. 

Consideration of Interventions 

Feedback from the Councils community engagement event identified a number of 

preferred options from residents: 

• Market Hill should be converted to a one-way only (downhill) route.  

• Pedestrianisation of Market Hill 

Based on the baseline modelling study and source apportionment the steering group 

considered a number of options: 

• Bus Gate 

• Clean Air Zone 

• Enforcement of weight restrictions 
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Scenario Modelling 

The following scenarios were modelled: 

• Exclusion of all HGV size vehicles on Market Hill with the exception of buses. 

• One-way only (downhill / northbound route) along Market Hill. 

• A bus gate operational on the southbound (uphill) direction between Anchorage 

Hill and Bull Lane between the hours of 7am and 7pm Monday to Friday excluding 

all vehicles except buses. 

Table B.3 identifies modelled air quality improvements for each scenario and whether air 

quality compliance would be achieved. 

Table B.3 - Scenario Modelling 

Scenario 
Air Quality 

Improvements 

Air Quality 

Compliance 

Achieved? 

Scenario 1 

Enforcement of Weight 

Restriction 

Medium No 

Scenario 2 

One Way (Downhill) Route 
High Yes* 

Scenario 3 

A bus gate operational on the 

southbound (uphill) direction 

between Anchorage Hill and Bull 

Lane between the hours of 7am 

and 7pm Monday to Friday 

excluding all vehicles except 

buses. 

High Yes* 

Scenario 4 

Class B Clean Air Zone 
High Yes* 

*within the acknowledged limitations of the dispersion modelling  

Exclusion of HGVs as a standalone measure was found to not achieve the air quality 

objectives. Both Scenario 2 one-way (downhill) route and Scenario 3 bus gate 

interventions were modelled as achieving air quality compliance however implementation 

could cause significant displacement of private cars and LGVs on other local roads. 
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Scenario 3 is not entirely ruled out for the long term as the proposed Maldon Transport 

Strategy will include a feasibility of introducing a bus gate on Market Hill and identify the 

magnitude of potential vehicle displacement. 

Scenario 4 Class B Clean Air Zone was modelled as achieving compliance with the air 

quality objectives. Modelled NO2 concentrations show significant reductions compared to 

the base case but the intervention would not cause mass displacement of traffic. 

Figure B.3 Modelled Change in Annual Average NO2 Concentrations for Scenario 
4 
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Figure B.4 - Modelled Annual Average NO2 Concentrations for Scenario 4 

 

The modelled concentrations at the monitoring sites are all below the air quality limit 

value, however it should be noted that the model verification showed underprediction 

of concentrations at some of the sites. 

It is acknowledged that due to the combination of street canyon and steep gradient, 

there are limitations with the dispersion modelling results and that underprediction of 

concentrations. 

Appendix D provides an options assessment for measures that have not been pursued 

and the reason for that decision.  


