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Executive SummargndKey results

Waltham Forest(WF) commissioned Kirg / 2f f S3S [ foyrvde) a angd Yid Q& U
interventions aroundair quality, exposure and attitudesand its impacion the public in Waltham
Forest.The potential for health improvement is unique Waltham Foresbwing to increasing
pedestrian and cycling infrastructure, priority and safety measures leading to increasing
opportunities for improved physical activity the borough modal shifts removing short car trips,

and some residential road closwé his report is the first of twacoveling:

Waltham Forestair quality modelling
Emissions impacts of tigchool run

Air quality exposurewhilst g/cling and walking
Air QualityHealth Impact Assessment
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The second report will focus solely on theedtth benefits of physical activitysuch as
cycling/walking in Waltham Forest.

Waltham Forest Air Quality modelling

We have enhanced he mostrecent London Atmospheri&Emissions InventoryL AE) 2013 and
2020air quality model runsby incorporatingextra information specific to Waltham Forestuch
as road closureand 20 mphspeed cas. The2013 and 2020Waltham Forest raps of NGk, NQ,
PMwo and PMp s air pollution concentrationswere further refined using highgbmx5m)resolution
outputs, and are accesikble via an interactive online interrogation tool:
https://www.londonair.org.uk/modeling/walthardorest/. The new WFspecific model results
have been used in aubsequentinalysis.

School runimpact in Waltham Forest

School run air qualitympact
Thecontribution of the school run in Waltham Forest 2013was estimagd to be just under14%
of the NQ,, PMi and PM s emissiondrom all cars between 8 and 9 am.

School rumodal shiftimpact

For theschool run in2020, themost effectivemodal shift scenario(from carjourneysto bicycles,
walking and public transport) was estimated to result in a 7% reductid¥Qn PMo and PMs
emissions from carBom 89 am, relative to leaving the mode sleaat the same level as in 2013.
Waltham ForedRa A y (0 S sithSgthe MidiyHalland scheme and additional infrastructure
accounted for two third of the reduction with one third fromthe current trends in modal shift
between2013and 2020

Cycling and walkingexposure assessment in Waltham Forest

Exposure tdNCx, NQ, PMo and PMe s was modelled fola number of typicatycling and walking
journeys across theorough Due to improved air quality between 2013 and 2028 well aghe
introduction of road changessuch asresidential road closure and segregated cycle lanes
exposurereduced bybetween 1525% for N@ and 613% for PMs,


https://www.londonair.org.uk/modeling/waltham-forest/

Health ImpactAssessmen{HIA)of Air Quality in Waltham Forest

In this study, for the first time Y A y BaGed usedthe new COMEAP 2017 health impact
recommendationgo quantify the effects of air pollution ohealth outcomesn Waltham Forest
Mortality impact results for longterm exposure to air pollution in Waltham Foreate all
expressed in terms of life yearxsthe most appropriate metric for the health impactf air
pollution concentration changes over time.

Despite projected changes in air pollution concentratiobstween 2013 and 2020, Waltham

C 2 NBpopulgtiédn wouldstill be losingbetween 172,000 to 256,000ife yearsas a result of
exposure toair polluion (a life year isone person living for one yeafJhis represens as a los®f

life expectancy from birth in 201& around6 to 10 months.

The population inWaltham Forestwill gain around41,000 life yearsand increasdife expectancy
by around 1.5 months if air pollution concentrationsmprove asprojected to 2020 compared
with remaining at2013 concentratiors.
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1  Waltham Forest Air Quality Modelling (AQM)

AOM methods

LAEI201Reference model

The emissions and air quality modellirejerence year, createds part of the London Atmospheric
Emissions Inventory (LAEWas 2013.This waslater refined 6 € Y fvith Augpated COPERT
vehicleemissions factorand the updated LAEI2013 air quality modskedto developthe London
Ultra Low Emissions Zongdl(EZ)A future 2020model was also createicorporating the impacts
of ULEZ and other London polici€&®r a complete description of the modehet reader should
refer to the LAEI 2013 Methodology

2013 Waltham ForestpecificAir Quality ModelAQM)

To account fothe new enforced speed limite Waltham Forestwhich were in place by 2018)e
LAEI2013eferencemodd wasupdated To do this, ere the LAEI hourlyaveragevehiclespeed
on a given road linkyasgreater than the speed lim{20 mph) the linkwas updated to uséhe 20
mph.

2020Waltham Forestspecific AQM

Emissions were produced for the year 2020 in Waltham Forest, assuming the original central
LondonULEZtarted in 2020, andncludingextra information specific to Waltham Forestuch as

the Mini-Holland schemgnterventions @amed at reducing the dominance of motor traffic through

GNIF FFAO OFfYAY3AZ AGNIGSAAOceNtBE R I 9R2 iz + My €
further speed caps.

The road closures were almost exclusivelyr@sidentialroadsand the inksprovidedby the Enjoy
Waltham Forest TeanTraffic count datavere provided onsomeroads before and after the road
closureand, of these,nine were used to reduce the traffic on thedfectedlinks, and in some cases
adjacent links. On the streets whereere wereroad closures buho measured data, traffic was
reduced by an average val(@5.5%)f the nine that were measuredFigure lillustrates all ofthe
links on which traffic was reducddr the emissions modelling as a result of these road closures

Further speed capswvhere the speed limit was restricted to 20 mptere includedon many roads
after implementation of MiniHollandand are shown inFigure 2 However, in the LAEI emissions
model, all residentialroads in Waltham Forest were already assunt@tiave an average speed of
< 20 mph.

1 https://data.london.gov.uk/dataset/london -atmospheric-emissionsinventory-2013
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https://data.london.gov.uk/dataset/london-atmospheric-emissions-inventory-2013

Figurel Map of a section of Waltham Forest Roads. Thmdeuredred are the road links assumed to be
affected by road closures in 2020
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Figure2 Map of all Waltham Forest Roads. Those coloured red are major roads with a 20 mph speed limit
after Mini-Holland implementation. Blue roads are the major roads without this limit, and black
roads are minor roads



AQM resluts

2013 and 2020 Waltham ForespecificAQM Maps

The 2013 and 202NCOx, NQ, PMo, PMs air quality data has beenre-gridded from 20x20m
resolution to 5x5 m resolutiomnd can be foundn Figures 3 and 4ndas maps, available in an
interactive onlineinterrogationtool : https://www.londonair.org.uk/modeling/walthardforest/

The new 2013 model, with capped speedsand the 2020 model witltapped speedsnd road
closures, haveserved asthebas¥ 2 NJ I £ € 2F YAy 3IQa | yI ferdissiand A Y
impacts of the School rymir quality exposure whilst cycling and walkisugd theair quality health

impact assessmentall of which argresentel in the following sections


https://www.londonair.org.uk/modeling/waltham-forest/
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Annual mean N@and NG concentrations (img ni®) between 2013 and 2020
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Figure4

2013 PMo

2013 PMs
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Annual mean Pk and PM.sconcentrations (img nT®) between 2013 and 2020
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2  School Run Air Quality and Modal Shift Impact

School run impact on emissions and air quality in Waltham Forest

In order to estimate the impa®f the school run on emissio@®dair qualityin 2013 amodelrun
was carried outvith the school run car trafficemoved and compared to the 2013 reference run

School run impact athods

Data on the vehicle km attributable to the school run werevided byWaltham Forest (personal
communicationwith Enjoy Waltham Forest Teanirhese data estimated that the transport of
pupils accounted for 8.49 million vehicle km, and that of staff accounted for 2.86 million.

On major roads half of the estimatedschool run cawehicle kmwas removedfrom the 89am
period, with one quarter removed from-8 pm, and the other quarter from 4% pm. Minor road
vehicle km were adjusted as an annualuesince this is how they are held in the emissions toolkit
and cold starts adjustedn the sameway as minor roadsTable 1shows the reductions in car
traffic (by hour and overall) after subtracting the school run.

Tablel Reduction in car traffic applied to account for removal ofgtieool run in 2013
Hour % reduction in car traffic
8-9 am 13.48
3-4 pm 6.36
4-5 pm 6.36
24h average 1.77

Speed elasticity factors were use account for a increase in speed on major roads
correspondingo a reduction in trafficusing an approactvhich is consistent with the LAEThose
relevant to Waltham Forest are shownTiable 2

Table2 Percent speed change in Outer London per 1 % increase in traffic flow, by period of the day
Hour % reduction in car traffic
7-10am 13.48
10 am4 pm, 7 pm to 10 pm 6.36
4 pmto 7 pm 6.36
10 pmto 7 am 1.77

There was no specific information on which roads would be most affebiethe school runit
was thereforeassumedhat schoolswere evenly spreadicrossthe borough and that changes in
traffic and speedvere applied uniformly across the borough.

School run impacesults

The emissions changes for key pollutants are showirabile 3and show that emoving the school
run completely in 201&ccountsfor almost 14% of total NPMio/PM2 5 emissionsetween 8.00
and 9.00 am and the same during the afternoon.
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Table3 Car emissions reductions for various pollutants as a result of removing the school run in 2013 (by

hours affected and overall)

Pollutant
Hour NO. | NO: | PMw | PMes
89am | 13.72%| 15.12%]| 13.36%| 13.00%
34pm | 6.49%| 7.02% | 6.34% | 6.20%
45pm | 6.65% | 7.22% | 6.38% | 6.26%
24h averagel 1.94% | 2.00% | 1.83% | 1.84%

The 24-hour reduction accountedfor almost 2% of NOJ/PMio/PM2.5s emissionsfrom cars The
impacts of the school run oannual meamair qualityin 2013were estimated, and all pollutant
concentrations can be found Figure 5Overal| the air qualityconcentration changeare smallas
they represent the overall effect (over 24 hours)
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School run contribution to Annual mean N®IQ, PMio and PM.sconcentrations (img me) in 2013


































































