beyond compliance to
inform options
appraisal.

flows compared to the 2017 baseline.

beyond compliance for the economic appraisal. This is
separate to the compliance assessment itself.

¢ Vehicle flows will be projected for any of the considered years using Tempro-
derived factors corresponding to an average day for the Staffordshire area for
Urban Principal Roads.

e Fleet age profiles will be projected taking into consideration the evolution
described in the National Atmospheric Emission Projections (NAEI).

e Vehicle flows will be projected for any of the considered years using Tempro-derived
factors corresponding to an average day for the Staffordshire area for Urban Principal
Roads.

e Fleet age profiles will be projected taking into consideration the evolution described in
the National Atmospheric Emission Projections (NAEI).

irrespective of the year, the data needs to be projected:
e Traffic flows were derived from a projected traffic model, described in reports TD1 to TD4.
e Fleet age profiles were projected using the EFT fleet projection tool.

Ref |Reguirement LA Proposal Description JAQU Review Comments LA Updated Description 2 JAQU Review Comments 2 LA Updated Description 3 JAQU Review Comments 3 LA Updated Description 4 JAQU Review Comments 4 LA Comments 5
C.1 IModel selection
Details of emissions COPERT 5 data either in the f ¢ date EFT ith JAQU ) COPERT & d ‘therin the f ¢ date EFT ith 1AQU’ COPERT 5 data eitherin the form of an updated EFT or with JAQU’s agreement Ricardo’s in-
model based on Ricardo's | ia either |.n .e or:nol ?n utp ?eCO or\_/rw hich | fsigreemerllbl i Ricard ,5 .ats eit erlr?t .e orrr; olar? up at;e COTDrI.E\I;V'II't :] O‘hU sfag”reement bl house emission calculation tool pyCOPERT which is fully compatible with COPERT 5.
Ccll COPERT5 emissions cardo’s in-house emission calculation tool py COPERT w hich is fully compatible wi |.ce}1]r o's In-house emission calcufation tool py which is fully compatible Itis understood that version 9.1 of the Emission Factor Toolkit will be released mid-May. The EFT version 9.1b has been used to calculate road transport emissions. This tool uses COPERT 5
to be used COPERT 5. with COPERT 5. Provided that the release is not delayed past this date, this version of the tool will be used. emission factors.
o ] ] ] o ) ) Further to the update/clarification of the gradient method in LAQM.TG(16) we confirm that
Further to the update/clarification of the gradient method in LAQM.TG(16) w e confirm Further to the update/clarification of the gradient method in LAQM.TG(16) we . . . . . .
H i W 1h dient I i th - , h " v th di ) " 1 th we will applythe gradientimpactto all pre-Euro VI HGVs in the emissions processing step.
Gradient effects t atwewl appylt e(gj)ra |e3t|nr?acttoa."pre-EuroVIl-é(.Tg/s m; eemlsIS|0.ns " con‘lrr.nt atwe W', app ytlegrz; |entc;mp:‘cttoa ‘|I:>Ire-Euro Vi Hg?/ss m:cj'e . detal h di h b In order to do this, we will carry out a GIS gradientanalysis of our modelling domain to Gradientimpacts were applied to all pre-Euro VI HGVs in the emissions processing step. In order to
c.1.2 lincluded? Map processing step. In order to do this, w e will carry out a GIS gradient analysis of our | once a map is included. emissions processing step. In order to do this, we will carry out a gradient et Enee & =l el g winete grnlens s 122 identify any road links with gradients greater 2.5%. The gradient adjustment will then be do this, a GIS gradientanalysis of our modelling domain was carried out to identify anyroad links
. ) modelling domain to identify any road links with gradients greater 2.5%. The gradient analysis of our modelling domain to identify anyroad links with gradients greater |applied is included. . . . - . . . 0
included in AQ2? : ) ) _ %. Th di di i1l then b lied h > applied to the proportion pre-Euro VI HGV movements on identified links. with gradients greater 2.5%.
%djus.ft.mzr}tvll/lll then be applied to the proportion pre-Euro VIHGV movements on 2.5%. The gradient a.cjiustr.'r;.en; ;’Y' kt en be applied to the proportion pre-Euro Vi A map of modelled gradients will be provided following receipt of the updated traffic Green once a map detaling where gradients have
identified finks. HGV movements on identified links. model from SWECO, in order to ascertain exact link locations for modelling. been appliedis included. A map of the modelled gradients is provided in AQ2 Section 2.
RapidAir will be used for the §tudy- this is Ricardo’s proprletary modelling sys’fem RapidAir will be used for the s.tudy— this is Ricardo’s proprlfata ry modelling syste.m RapidAir will be used for the study- this is Ricardo’s proprietary modelling system o S ’ . '
developed for urban air pollution assessment. The model is based on convolution of developed for urban air pollution assessment. The model is based on convolution . . . . RapidAirwas used for the study- this is Ricardo’s proprietary modelling system developed for urban
A o i ) o . . . . . developed forurban air pollution assessment. The model is based on convolution of an . . . . > ) . . .
an emissions grid w ith dispersion kernels derived from the USEPA AERMOD model. of an emissions grid with dispersion kernels derived from the USEPA AERMOD L . . . . . air pollution assessment. The model is based on convolution of an emissions grid with dispersion
) o ) o : o . . emissions grid with dispersion kernels derived from the USEPA AERMOD model. The . . o i
The physical parameterisation (release height, initial plume depth and area source model. The physical parameterisation (release height, initial plume depth and hysical parameterisation (release height, initial plume depth and area source kernels derived from the USEPA AERMOD model. The physical parameterisation (release height,
. . . configuration) closely follow s guidance provided by the USEPA in their statutory road area source configuration) closely follows guidance provided bythe USEPA in their Phy . p. . ght, . P P . . initial plume depth and area source configuration) closely follows guidance provided by the USEPA
Details of air quality - ) ) ) ) ) ; : ] - . . configuration) closely follows guidance provided by the USEPA in their statutory road . . . , . . . .
. . transport dispersion modelling guidance . AERMOD provides the algorithms w hich statutory road transport dispersion modelling guidance . AERMOD provides the . . . . . . . in theirstatutory road transport dispersion modelling guidance . AERMOD provides the algorithms
dispersion model to be ; . e i i ) ) : ) ) o : transport dispersion modelling guidance . AERMOD provides the algorithms which govern ) i ) o . ) )
C.13 . govern the dispersion of the emissions and is an accepted international model for algorithms which govern the dispersion of the emissions and is an accepted . . . . . . . which govern the dispersion of the emissions and is an accepted international model forroad
used and any major , . _ o ) . . o the dispersion of the emissions and is an accepted international model forroad traffic . L . o .
) road traffic studies (it is one of only tw o mandated models in the US and is widely international model forroad traffic studies (itis one of only two mandated models ] L . L traffic studies (itis one of onlytwo mandated models in the US and is widelyused overseas for this
adaptations made ) L . . . ) . L . o L studies (itis one of onlytwo mandated models in the US and is widelyused overseas for L L . . )
used overseas for this application). The combination of an internationally recognised inthe USand is widelyused overseas for this application). The combination of an . . L . . . application). The combination of an internationally recognised model code and careful
o . ) ) . ) : . . this application). The combination of an internationally recognised model code and careful . L . . R .
model code and careful parameterisation matching international best practice makes internationally recognised model code and careful parameterisation matching . L . . . parameterisation matchinginternational best practice makes RapidAir fit for purpose for this study.
o ) ) i . . . L . parameterisation matching international best practice makes RapidAirfit for purpose for . . . ) . o
RapidAir fit for purpose for this study. The model produces high resolution international best practice makes RapidAir fit for purpose for this study. The model . . . . . . The model produces high resolution concentration fields at the cityscale (1to 3m scale)sois ideal
L ) . ) ) . . ] . i ) this study. The model produces high resolution concentration fields at the cityscale (1to ] . ) .
concentration fields at the city scale (1 to 3mscale) so is ideal for spatially detailed produces high resolution concentration fields at the cityscale (1to 3m scale)sois - . . . . for spatially detailed compliance modelling.
i ) . . i . ) 3mscale)sois ideal forspatiallydetailed compliance modelling.
compliance modelling. ideal forspatially detailed compliance modelling.
Yes, canyon effects will be taken into consideration across the model domain, using OS
Mastermap data for building footprints and heights, augmented with high-resolution LIDAR
Yes, a canyon effect will be modelled in the southw estern edge of the modelling data published by the Environment Agency where appropriate. The model includes an
domain, along Etruria Road according to the recommendations made by the local Yes, a canyon effect will be taken into consideration. The model includes a canyon advanced canyon calculation tool and model treatment based on the USEPA ‘Stanford’ Map of canyons provided. Are there any other Canyon effects were taken into consideration across the model domain, using OS Mastermap data
Canvon effects authority (New castle-under-Lyme). The model includes a canyon treatment based on |Please provide a map. Are there any other areas w here treatment based on the USEPA ‘Stanford’ model . The canyon model algorithms are |Please provide a map. Are there any other areas model . The canyon model algorithms are essentially the same as those recommended by |areas where canyon effects need to be included |[for building footprints and heights, augmented with high-resolution LIDAR data published by the
c14 incluy(;)ed’7 Ma. the USEPA ‘Stanford’ model . The canyon model algorithms are essentially the same  |canyon effects need to be included? Canyon effects are essentiallythe same as those recommended by the European Environment Agency |where canyon effects need to be included? Canyon the European Environment Agency for modelling canyons in compliance assessment. Our  |in consideration of TG16, 7.408? i.eCanyon Environment Agency where appropriate. RapidAirincludes an advanced canyon calculation tool and
“Ninciuded i Ap2’> as those recommended by the European Environment Agency for modelling canyons |necessary w here the height of buildings is larger than the  |for modelling canyons in compliance assessment. Our model has terms to deal  |effects are necessary where the height of buildings is |model has terms to deal with canyon height, width, vehicle length, receptor height, effects are necessary where the height of model treatment based on the USEPA ‘Stanford” model . The canyon model algorithms are
included in AQ2" in compliance assessment . Our model has terms to deal with canyon height, width, Jwidth of the road. with canyon height, width, vehicle length, receptor height, emission strength, wind |larger than the width of the road. emission strength, wind speed and direction (taken from the same met record as the main |pyidings is larger than the width of the road. essentially the same as those recommended by the European Environment Agency for modelling
vehicle length, receptor height, emission strength, wind speed and direction (taken speed and direction (taken from the same met record as the main RapidAir model). RapidAir model). Green once info provided canyons in compliance assessment. The model has terms to deal with canyon height, width, vehicle
from the same met record as the main RapidAir model). length, receptor height, emission strength, wind speed and direction.
A map of modelled canyons will be provided following receipt of the updated traffic model
from SWECO, in order to ascertain exact link locations for modelling. A complete map of modelled canyon locations is provided in AQ2 Section 2.
Tunnels and flyovers Tunnels and flyovers will not be modelled. If modelling of flyovers will be Tunnels and flyovers will not be modelled. If modelling of flyovers will be considered to be Tunnels and flyovers were not modelled. If modelling of flyovers will be considered to be beneficial
c.15 lincluded? Ma No considered to be beneficial for this assessment, we could model road links ata beneficial for this assessment, we could model road links at a higher elevation using a for this assessment, we could model road links at a higher elevation using a dispersion kernel
). lud d.' Ap2’? ' higher elevation using a dispersion kernel created with a different source height dispersion kernel created with a different source heightin AERMOD. It will not however be created with a different source heightin AERMOD. It will not however be considered beneficial for
included in AQ2 in AERMOD. It will not however be considered beneficial for this assessment. considered beneficial for this assessment. this assessment.
Air quality model
c2 quatty
domain
Please provide a map
(in report) showing . I . .
. ) L ) ) See Figure 1 of the Local Plan Study Area with inset showing the location of the , . . . . S . .
model domain in See Figure 1 Local Plan Study Area w ith inset show ing the location of the local 8 . y 1 & . See Figure 1 of the Local Plan Study Area with inset showing the location of the local See Figure 1 of the Local Plan Study Area with inset showing the location of the local exceedance
C21 . i . . local exceedance area. Figure 2 Census IDs detailing the location of PCM model . . . . . .
relation to exceedance |exceedance area. Figure 2 Census IDs detailing the location of PCM model locally. locally exceedance area. Figure 2 Census IDs detailing the location of PCM model locally. area. Figure 2 Census IDs detailing the location of PCM model locally.
locations identified in )
PCM model.
Locally identified Yes, the high-resolution nature of RapldAlr and its inclusion of street cgnyons wil Does the model domain include any exceedances identified Yes, the high-resolution nature of Ra'p|dA|_r and its inclusion of street carlyons will Yes, the high-resolution nature of RapidAirand its inclusion of street canyons will make . . . L . .
. make the model outputs naturally align w ith hotspots/exceedance locations. See . . s make the model outputs naturallyalign with hotspots/exceedance locations. See . . . . . . Yes, the high-resolution nature of RapidAirand its inclusion of street canyons will make the model
C.2.2 Jexceedance locations ) i . : ) i o locally — either through monitoring or the Targeted Feasibility . ) . . . : e the model outputs naturallyalign with hotspots/exceedance locations. See Figure 1in main . . . Amended
. Figure 1 in main report for model domain and Figure 2 for identified exceedances from Figure 1in main report for model domain and Figure 2 foridentified exceedances . . . . outputs naturallyalign with hotspots/exceedance locations.
included? Sy Study? from PCM report for model domain and Figure 2 foridentified exceedances from PCM.
Our assessment of displacement routes would be
Domain includes i i ichi Green once text stated in AQ2 is added to
c.2.3]| .. Yes. See Figure 3 Dispersion Routes. Yes. See Figure 4 Dispersal Routes. aEElEizn Wh?n 2 SIE] @ AP WED IE RS U0 Yes. See Figure 4in AQ2. . o . a Now completed.
displacement routes? model domain, any known exceedances and expplain addition of displacement routes.
disnlacement routes is nrovided
ca Air quality model
' receptor locations
For the Stoke/Newcastle domain we can set RapidAirto model down to 1 m. The
. L . model can comfo'rtablydeal with about 500 million locations which provides for Are you intending to calculate population RapidAir runs for the North Staffordshire area were carried out at 3m resolution for all modelling
For the Stoke/New castle domain (w hich is reasonably small) w e can set RapidAir to over 20,000 cells in the xand y axes. So, we can model 20km x 20km at 1m . . . . . .
) o i . ) . . S weighted mean concentrations? Receptorgrid [years and scenarios. Stoke-on-Trent and Newcastle-under-Lyme Councils have a wide network of
model dow n to 1 m. The model can comfortably deal w ith about 500 million locations : . : . resolution, 40km x 40km at 2m resolution, 60km x 60km at 3m resolution and so on. For the Stoke/Newcastle domain we can set RapidAir to model down to 1 m. The model can oo, : i o . o i . . ) e o
ils of id . . . Gridded receptors are only needed if population w eighted . . . . . . . - . . . . size is needed if you are not planningto doa |monitoringlocations comprising a mix of passive and active sampling. RapidAirrun time is not
Details of receptor grid |w hich provides for over 20,000 cells in the x and y axes. So, w e can model 20km x : ) : The canyon model is set to the same resolution as the grid model so that they Gridded receptors are onlyneeded if population comfortably deal with about 500 million locations which provides for over 20,000 cells in the : . . o ; L S
. . . . ) mean concentrations are used as part in the cost-benefit . . ) . . . . . damage cost approach to the economic sensitive to the number of receptors so all available monitoring locations within the domain will
size (only if needed for |20km at 1m resolution, 40km x 40km at 2m resolution, 60km x 60km at 3m resolution analysis in economic modeling (see Options Appraisal align perfectly spatially. Stoke-on-Trent and Newcastle-under-Lyme have a wide weighted mean concentrations are used as partin the |[xand yaxes. So, we can model 20km x 20km at 1m resolution, 40km x 40km at 2m resolution, assessment. Confirm which aporoach will be be included: determination of required outouts can then be carried out
C.3.1 |distributional analysis) |and so on. The canyon model is set to the same resolution as the grid model so that ) eing P PP . network of monitoring locations comprising a mix of passive and active sampling. |cost-benefitanalysis in economic modelling (see 60km x 60km at 3m resolution and so on. The canyon model is set to the same resolution as : . o1 ; ’ g P '
i i package). Are you intending to calculate population w eighted o . . . . . . . : . . . aken forthe economicassessmentand if not
and other receptor they align perfectly spatially. Stoke-on-Trent and New castle-under-Lyme have a ; . ) RapidAirrun time is not sensitive to the number of receptors so all available Options Appraisal package). Are you intending to the grid model so that theyalign perfectly spatially. Stoke-on-Trent and Newcastle-under- ) o . .
) . L . L . . ) mean concentrations? What is the approach to modelling local S . -y L . ) ; . . L . . . . . through damage costs then please provide All local (non-PCM) road links included in the traffic model were modelled.
locations. w ide netw ork of monitoring locations comprising a mix of passive and active (non-PCM) road links? monitoring locations within the domain will be included. calculate population weighted mean concentrations? |Lyme have a wide network of monitoring locations comprising a mix of passive and active el o el o Ao et retlon E2U o
sampling. RapidAir run time is not sensitive to the number of receptors so all available ' Local (non-PCM) road links are modelled as long as they are covered by the traffic sampling. RapidAir run time is not sensitive to the number of receptors so all available e : L . . .
o ) o o . . . . ; L . L . . . ) . . . pg 18 of the evidence package for details. Green |A damage costs approach was taken forthe economic assessment, so these gridded concentrations
monitoring locations w ithin the domain will be included. model and an appropriate fleet age profile (e.g. ANPR-derived) can be assignhed to monitoring locations within the domain will be included; determination of required ) ; ) . . : . . .
. . once info provided will not be required for this part of the study. However, they were used in the air quality analysis.
it outputs can then be carried out.
All local (non-PCM) road links included in the traffic model will be modelled.
Annex Mol Directive 2008/50/EC (AQD) specities that macroscale siing of sampling | The receptor locations for all road Inks, INcluding those below
points should be representative of air quality for a street segment of no less than 100 |the limit value, must be compliant w ith the AQD macrositing
Methods to be used to |™M length at traffic-orientated sites. To provide results relevant to this requirement, forjand micrositing requirements. Receptors should be places at
assian subset of roadside locations w here there is public access and the directive applies; road links |2 m height and 4 m distance from the kerb. Roadside receptor locations are placed at a distance of 4 m from the kerb, 2 m Roadside receptor locations are placed at a distance of 4 m from the kerb, 2 m height and at Roadside receptor locations are placed at a distance of 4 m from the kerb, 2 m heightand at4 m
C32 recegtors for AQD w ith exceedances of the NO2 annual mean objective stretching over link lengths of | Will multiple receptors be modelled for each road link? In this |height and at 50 m intervals. Receptors are only considered for roads links with 4 m intervals. Receptors are only considered for roads links with lengths greater than 100 [Will the screening exercise be undertaken before |intervals. Receptors are only considered for roads links with lengths greater than 100 m, where
h assepssment 100m or greater can be presented as a separate GIS layer of model results. Annex Il Jcase, the receptor location w ith the highest concentration lengths greater than 100 m, where there is public access, and which are at least 25 m, where there is public access, and which are atleast 25 m away from the edge of major or after modelling? Green once info provided |there is public access, and which are atleast 25 m away from the edge of major junction. Non-AQD
requirement of the AQD also specifies that microscale sampling should be at least 25 mfromthe Jw hich meets AQD requirements must be selected. Atwhat | m away from the edge of major junction. junction. compliant receptors were screened out before modelling.
equirements. edge of major junctions. When reporting model results relevant to compliance w ith spacing w ill receptors be placed and wiill they be placed on
the AQD, locations up to 25m from the edge of major junctions in the model domain both sides of each road link?
aucillthaorafarg ha aveliidad
D1 Air quality base Year
' modelling _ _
.11 |Base vear to be used The modelling base year will be 2017 in line w ith the latest traffic and air quality data The modelling base year will be 2017 in line with the latest trafficand air quality The modelling base year will be 2017 in line with the latest trafficand air quality data and Base yearrequires update. Green once info  |The air quality modelling base year was 2018, in line with the latest available monitoring data
T Y " |and the base year of the proposed transport model. data and the base year of the proposed transport model. the base year of the proposed transport model. provided when the project commenced.
We will use surface meteorological data from Leek Thorncliffe monitoring station (NOAA
We will use surface meteorological data from Leek Thorncliffe monitoring station Code 033300) processed in house using our own meteorological data managementsystem.
_ We will use surface meteorological data from Leek Thorncliffe monitoring station (NOAA (NOAA Code 033300) processed in house using our own meteorological data The selected year will be 2017. Our RapidAir model also takes account of upperair data Surface meteorological data from Leek Thorncliffe monitoring station (NOAA Code 033300) for 2018
Details of Code 033300)”_0“‘55“ in house using our own mEteorOI_og'cal dat? management management system. The selected year will be 2017. Our RapidAir model also which is used to determine the strength of turbulent mixing in the lower atmosphere- we was used, processed in house using our own meteorological data management system. We will
Meteorological data to Zysttem..Ou;:ap;dAw:r;‘oiil aLsoIta)l:es.a.cco.untthoflupperatlrdatahwhlch 'S ui?: to hi takes account of upperairdata which is used to determine the strength of will derive this from the closestradiosonde site and process in the USEPA AERMET model. utilise Data filling was used where necessary following USEPA guidance which sets out the
be used. Details of erermine the Strength oTturbuient mixing in the lower atmosphere-we it derive this turbulent mixing in the lower atmosphere- we will derive this from the closest . : We will utilise data filling where necessary following USEPA guidance which sets out the . . preferred hierarchy of routines to account for gaps (persistence, interpolation, substitution). Our
from the closest radiosonde site and process in the USEPA AERMET model. We will . . . . . . . Please provide the surface roughness that will be . . . . . Selected yearrequires update ? Green once info . ] . . . . . ) )
D.1.2 |surface roughness . . ) ) . Data from which year will be used? radiosonde site and process in the USEPA AERMET model. We will utilise data ) . ) : preferred hierarchy of routines to account for gaps (persistence, interpolation, X modelling will be supplied with full meteorological discussion and if required we can supply the
) utilise data filling where necessary following USEPA guidance which sets out the o . . . used atthe metsite and the dispersion site. . . . . . . . . . provided ] s .
lengths at met site and |, oferred hierarchy of routines to account for gaps (persistence, interpolation filling where necessary following USEPA guidance which sets out the preferred substitution). Our modelling will be supplied with full meteorological discussion and if computer code used to process the data and details of any data filling that was required.
dispersion site to be  |substitution). Our modelling will be supplied with full meteorological discussion and if hierarchy of routines to account for gaps (persistence, interpolation, substitution). required we can supply the computer code used to process the data and details of any data A uniform surface roughness value of 1.0 m was modelled to represent a typical city/urban
applied. required we can supply the computer code used to process the data and details of any Our modelling will be supplied with full meteorological discussion and if required filling that was required. environment. A surface roughness of 0.3 m will be used to represent the meteorological
data filling that was required. we can supplythe computer code used to process the data and details of any data A uniform surface roughness value of 1.0 m will be modelled to represent a typical measurementsite.
filling that was required. city/urban environment. A surface roughness of 0.3 m will be used to represent the
meteorological measurementsite.
D.2 |Traffic input data
Annual average daily traffic (AADT) link flows for each model link for 2015 and 2022 were provided by
Sweco using a traffic model derived from the North Staffordshire Multi-Modal Model (NSMM). No
The key source of traffic data will be the North Staffordshire Multi-Modal (NSMM) : : The keysource of traffic data will be the North Staffordshire Multi-Modal (NSMM) The keysource of traffic data will be the North Staffordshire Multi-Modal (NSMM) transport trafflc grochh was assumed tf) occur between 2015 and the air quality model year of 2018, following
. . L . What is the traffic grow th factor based on? . . L . . . L . . . advice provided by the Councils.
Source of traffic activi transport model w hich w as run for the Etruria Valley Project in 2015. Traffic w as Into w hat vehicle tvbes and classifications will the fleet be transport model which was run for the Etruria Valley Project in 2015. Traffic levels model which was run for the Etruria Valley Project in 2015. Traffic levels were adjusted to Please update this given the new developments Is it possible for this advice to be
D.2.1 . Y adjusted to 2017 by using a grow th factor of 1.0257. ) P were adjusted to 2017 by using a specific Tempro-derived coefficient (1.0257) 2017 by using a specific Tempro-derived coefficient (1.0257) corresponding to an average day |with traffic traffic model and ANPR study. Green . . . . . . . . 'tp I, ! Vi An analysis of traffic growth from 2015 to 2018 is presented in T2 Section 2.5.
data and vehicle types. ; . . ) e split by the ANPR study? . . . . L . . . . The traffic model provides vehicle flows for five highway user classes which are: Cars, Taxis, HGVs, J|included in an annex?
An ANPR study will be used to derive vehicle split and classification. corresponding to an average day for the Staffordshire area for Urban Principal for the Staffordshire area for Urban Principal Roads. An ANPR study will be used to derive once info provided . o . ) i
. . . . R . . e LGVs and Buses. A further breakdown of the HGV into rigid and articulated categories was carried
Roads. An ANPR study will be used to derive vehicle splitand classification. vehicle splitand classification. . . . . )
out using local traffic count data and ANPR data. Additional traffic from motorcycles was derived
using a constant scaling factor (0.005) for the domain, derived from automatic traffic count data. The
taxi fleet was splitbetween cars and LGVs based on size data provided by the Councils.
Detans or
representation of road
locations (achieved See Figure 1 Local Plan Development Study Area . All modelling links have been All modelling links will be snapped to the OS ITN road network for the best spatial All modelling links will be snapped to the OS ITN road network for the best spatial . . ) . .
. . . . . All modelling links will be snapped to the OS ITN road network for the best spatial representation
D.2.2 [through use ofa snapped to the OS ITN road netw ork for the best spatial representation through the representation through the use of a buffer-based approach and the manually representation through the use of a buffer-based approach and the manually quality- .
. . through the use of a buffer-based approach and the manually quality-controlled.
georeferenced use of a buffer-based approach and the manually quality-controlled. quality-controlled. controlled.
transport model or
anaothaor o ra N
ANPR data was used for cars, LGVs, HGVs, and buses. National fleet data for "Urban (not London)
Source of vehicle fleet Please state any other sources of fleet coposition|was used for motorcycles. Report states that taxi fleet
D.2.3 Jcomposition ANPR ANPR ANPR information otherthan ANPR .Green once info |For Taxis and private hire, fleet composition is derived from information on licenced vehicles in composition was derived from Amended
information (local/EFT). provided Stoke-on-Trent and Newcastle-under-Lyme provided by Newcastle-under-Lyme Borough Council. the ANPR data. Please amend.
: Where does the speed data in the NSMMcome |Traffic speeds were provided for everyroad link considered by the North Staffordshire Multi-Modal
Where does the speed data in the NSMM come from? P . : . P P ery o ) oY . s
Source of vehicle Traffi d ided f d link idered by the North Traffi ds will b ided f d link idered by the North Are speeds derived from travel times in the NSMM? B e Lt e eSS ] NS MM) transport model. lourney time validation was carried out following DT guidelines, based
u vehi raffic speeds w ere provided for every road link considere e Nor : raffic speeds will be provided for everyroad link considere e No : : . . . .
D.24 dinf i Staffordghire |V|U|ti-|\/|0F:Zia| (NSMM) transy ort model y Where does the speed data in the NSMM come from? Staffordshire Multi-MoF::IaI (NSMM) tra an ort model y Y E h Fihis data ; NSMM? How does the accuracy of this data on those described in WebTAG Unit M3.1 and the DMRB Volume 12, Section 2, Part 1, Chapter 4. The
Speed informaton. P P ' OVY oes the accuracy ot this data compare to compare to trafficmaster? Green once info transport model was found to perform within guidelines for both traffic flows and modelled
traficmaster? Traffic speeds will be provided for everyroad link considered by the North Staffordshire provided speeds. Forvalidated links, all modelled travel times were found to pass the DRMB criteria of being
Multi-Modal (NSMM) transport model. within 15% or 1 minute of the observed times.
—__lassumptions
Please use version 8.0.1a of the EFT in the meantime. Please use version 8.0.1a of the EFT in the meantime. EFT version 9.0.1a is now available for baseline
Source of primary NO, . : . o , Anew version of EFT may become available in time for Anew version of EFT may become available in time for modelling, please update. -NO, should be
. . Defra f-NO, fractions w hich w e understand wll be released in time to support this . . . . . . . . .
D.3.1 |emission fractions (f- work baseline modelling. -NO, should be calculated on a [|Defra f-NO2 fractions baseline modelling. -NO; should be calculated on a calculated on a link-by-link basis using the EFT
NO,). ' link-by-link basis using the EFT having entered local link-by-link basis using the EFT having entered local Defra f-NO2 fractions will be used using the emission factor toolkit version identified having entered local fleetinputs. Please confirm. f-NO2 was calculated on a link-by-link basis using the EFT version 9.1b for each modelled year,
ey le A anilar above. ; ; having entered local fleetinputs.
Link-specific fractions of primary NO2 will be calculated using the COPERT Llnlf-speuflcfra.\cnons of primary NO2 will be f:alcula?ted using the CQPEBT v5 Link-specific fractions of primary NO2 will be calculated using the COPERT v5 emission
. . . . . emission functions for all vehicles up to and including Euro 6/VI. Emission rates of . . . . . .
Details of method v5 emission functions for all vehicles up to and including Euro 6/VI. £ usin lease Use version 8.0.1a and be aw are a new . NO2 and of total NOx will b lculated with Coh N functions for all vehicles up to and including Euro 6/VI. Emission rates of primary NO2 and
dt lculat Emission rates of primary NO2 and of total NOx will be calculated with our . 9 P L : prlmary‘ and ot tota X Withbe calcuiate V_VI .ourm ous‘e emlss‘lon of total NOx will be calculated with ourin-house emission calculation tool pyCOPERT as
used 1o calculate ) o . S version of EFT may become available in time for baseline calculation tool pyCOPERT as agreed by JAQU, which is fully consistent with COPERT S . . ) ) o - . . .
- for f in-house emission calculation tool pyCOPERT as agreed by JAQU, which is ) . . . . A s . . . agreed by JAQU, which is fully consistent with COPERT v5 and links directly to our RapidAir Projections for f-NO2 were carried out using the EFT version 9.1b. The Defra NOx to NO2 model was
projections for f-NO, ) ) . ) N ) modelling. pyCOPERT is an accepted alternative. v5 and links directly to our RapidAir dispersion modelling system. The specific ) ) . . ) . . . . . .
D.3.2 fully consistent with COPERT v5 and links directly to our RapidAir dispersion . . . . dispersion modelling system. The specific fractions of primary NO2 for every projected year used to calculate NO2 concentrations from NOx concentrations. This method is based on road
and to calculate NO, . - . . . What method will be used to convert NOx to NO2 fractions of primary NO2 for every projected yearare calculated based on the . L e . .
] modelling system. The specific fractions of primary NO2 for every projected ) i e . . are calculated based on the projected average fleet composition for every year from the specific fractions of primary NO2.
concentrations from . .. concentrations? projected average fleet composition for every year from the NAEI, which determine . . . . . . .
_ year are calculated based on the projected average fleet composition for the oredominan ; ific primary emission factors (of any given emission NAEI, which determine the predominance of specific primary emission factors (of any given
NO, concentrations. every year from the NAEI, which determine the predominance of specific € predominance of specific primary emission tactors {otany given emissio emission standard). The Defra NOx to NO2 model will be used. This method is based on
. . . . standard). The Defra NOx to NO2 model will be used. This method is based on road . . .
primary emission factors (of any given emission standard). o . . road specific fractions of primary NO2.
specific fractions of primary NO2.
Non-road transport
D.4 .
modelling
- : No non-road transport sources will be explicitly modelled for the baseline. Their . . . . . - . . A .
Details of modelling for o . o L . . . . No non-road transport sources will be explicitly modelled for the baseline. Their No non-road transport sources will be explicitly modelled for the baseline. Their contribution will
No non-road transport sources were explicitly modelled. Their contribution : contribution will be been taken into consideration through the use of the NOx S . . . . . . .
non-road transport . . ) Will the sector removal tool be used to remove the minor road . . contribution will be been taken into consideration through the use of the NOx background be been taken into consideration through the use of the NOx background maps produced by the PCM
D4.1 has been taken into consideration through the use of the NOx background . background maps produced by the PCM model and made available online , after . . . . S .
sources and . . component from the background concentrations? o . . maps produced bythe PCM model and made available online , after removal of the model and made available online , after removal of the modelled roads. The contribution of minor
maps produced by the PCM model and made available online . removal of the modelled roads. The contribution of minor roads was considered as L . . . . .
background. additional modelled roads. The contribution of minorroads was considered as additional. roads was considered as additional.
Measurement data for
D5 . .
model calibration
Details used ior the
model calibration e.g. AQ2 refers to model performance but not
dates, locations and _ ' ' . ' ‘ specifically to uncertainty. Please add in
D5.1 details of the model Details will be provided when the detailed modelling will take place. reference to uncertainty. Perhaps referring to
performance and section 7.536 onwards of LAQM.TG16. Green once [|Details of available monitoring data, including a map of all sites, are provided in AQ2. An analysis
mearba it Details of available monitoring data, including a map of all sites, are provided in AQ2. info provided of model uncertaintyis provided in AQ3.
Type OmeI’IIIOI‘Ing . . . . Lo . . .
data (automatic and/or _ o _ o o _ How many monitors of each type will be used? What Automaticand dlffu5|9n tu!oes.See Figure 3f9reX|stlng momtorln.glocatlorls.The Monitoring data from 5 automatic monitoring stations and 110 diffusion tubes in the two Monitoring data from 5 automatic monitoring stations and 110 diffusion tubes in the two council
D.5.2 |diffusion tubes) used Automatlc and diffusion tul:-)es-. See Flgure 1 for existing morTltorlng Ioc-:atlons and methods will be used to correct bias in diffusion tube data re.ported.by the diffusion tubes will be bias and distance adjusted using the How many monitors of each type will be used? council areas will be used to calibrate the model. The data reported by the diffusion tubes areas will be used to calibrate the model. The data reported by the diffusion tubes will be bias and
for the model Figure 5 for proposed monitoring locations. and type of monitoring points. data and to carry out the calibration? Local Air Quality Management (LAQM) Annual Status Report (ASR) for England, and will be bias and distance adjusted using the Local Air Quality Management (LAQM) Annual distance adjusted using the Local Air Quality Management (LAQM) Annual Status Report (ASR) for
~alihration the NO2 Fall-Off with Distance Calculator. Status Report (ASR) for England, and the NO2 Fall-Off with Distance Calculator. England, and the NO2 Fall-Off with Distance Calculator.
All available automatic
(and/or diffusion tube)
D.5.3 [monitoring data Y es. No monitoring locations w ere excluded Yes. No monitoring locations will be excluded Yes. No monitoring locations will be excluded Yes. No monitoring locations will be excluded
included in the model
calihratian
Automatic monitors - The local aqthontyattended the mor_"tor‘mg stations at Automatic monitors - The local authority attended the monitoring stations atleast Automatic monitors - The local authority attended the monitorine stations at least every 2
least favery2 or_4weeks (dependlr.lg on whether the I(?catlon 1S every 2 or 4 weeks (depending on whether the location is experiencing high NO2 lrJ4W :( (d ' dine on wh thurth ! Iy ton is experi nl inl hgi X NIOZ contr tiv nry i Automatic monitors - The local authority attended the monitoring stations atleast every 2 or 4
experiencing high NO2 concentrations or not, respectively) to change the concentrations or not, respectively) to change the filter and check the calibration of ::ot reese esctiv?I:)e) to Cfac:] o thee fieltergngcjhecék t;eecgﬁb(:at(’:ongof fhe inst(;zmc:nt aTh: >0 weeks (depending on whetherthe location is experiencing high NO2 concentrations or not,
filter and check the calibration of the instrument. The instruments have the the instrument. The instruments have the minimum data capture of 75% for the 'ns';r Znts haye the mi g’m 1 data canture of 75% for the vea : respectively) to change the filter and check the calibration of the instrument. The instruments have
minimum data capture of 75% for the year. year. :)ifful:r'T;n tubesvwere sn:JIm Ii:d and arC\a? :ed b Staoffordshi:/e S(r:.'entific Services in 2017. The the minimum data capture of 75% for the year.
. Diffusion tubes were supplied and analysed by Staffordshire Scientific Diffusion tubes were supplied and analysed by Staffordshire Scientific Services in I o PP ysed by ) rent! i ' Diffusion tubes were supplied and analysed by Staffordshire Scientific Services in 2017. The
Quality assurance of ) . . ; . . . . . . Laboratory participates in the UK-PT scheme, inter-comparison exercises. Preparation . . . . . .
D54 Services in 2017. The Laboratory participates in the UK-PT scheme, inter- 2017. The Laboratory participates in the UK-PT scheme, inter-comparison exercises. . . . ) . . . Laboratory participates in the UK-PT scheme, inter-comparison exercises. Preparation method used
measurement data. _ ) ! e . . . o) Toi . method used for the diffusion tube was 20% Triethanolamine in water. Anational bias . . o) Toi S . . . .
comparison exercises. Preparation method used for the diffusion tube was Preparation method used for the diffusion tube was 20% Triethanolamine in water. ] . o o for the diffusion tube was 20% Triethanolamine in water. Anational bias adjustment factor applied
) o } ) ) ) . . . . o adjustment factor applied to the data. Monitoring data was completed foratleast 75% of o o
20% Triethanolamine in water. A national bias adjustment factor applied to A national bias adjustment factor applied to the data. Monitoring data was ) . . to the data. Monitoring data was completed foratleast 75% of the year (9 months) or data was
e 0 . the year (9 months) or data was annualised. Diffusion tubes were changed on a monthly . . . . o . .
the data. Monitoring data was completed for at least 75% of the year (9 completed foratleast 75% of the year (9 months) or data was annualised. . L . . i . . . annualised. Diffusion tubes were changed on a monthly basis. Monitoring sites comply with the
Diffusion tub h d thivbasis. Monitori it Iv with basis. Monitoring sites comply with the microscale siting requirements set outin Annex|III . le siti . t toutin A Il of the AAQD
months) or data was annualised. Diffusion tubes were changed on a i US‘IOH ubes \.Nfi‘l'e c an‘ge on a mon y asis. Monitoring sites comply wi of the AAQD. microscale siting requirements set outin Annex |l of the .
monthly basis. Monitoring sites comply with the microscale siting the microscale siting requirements set outin Annex Ill of the AAQD.
requiirements setoutin Annex il afthe AAQD
E1 Baseline projections
' modelling
The following years will be modelled:
*@018 (baseline);
Modelling years are: *@021: the yearthat the main measures could be implemented,;
* 2018 *202X: earliest year compliance is achieved through taking measures. This year will be
® 2019 . . . . established during the detailed modelling, working backwards from 2031, 10 years after
The years to be modelled will be determined once the shortlisted options are . . .
* 2020 . . . implementation. The following years were modelled:
developed further. However, at this stage, these are anticipated to include: . .
* 2021 « 2017 (baseline) Please provide update on earliest year of ¢2018: The base year
E.1.1 |Years to be modelled. |* 2022 . 2020 I Concentrations in interim years will be derived using interpolation. compliance is achieved through taking measures.|* 2022: the earliest yearthat compliance is achieved through taking measures.
* 2023 Green once info provided
e 2023 . - . . L .
° 2024 Concentrations in interim years were derived using interpolation.
* 2026
e 2025
* 2026
e 2027
Vehlcle.fleet comp95|t|ons have been prOJe_cted taking into c_on&deraﬂon the_evolutlon Veh|clle fleet composmons WI‘|| be projected taking |‘nto con5|derat|on'the Vehicle fleet compositions will be projected taking into consideration the evolution of the
of the different vehicle types and ages estimated by the National Atmospheric evolution of the different vehicle types and ages estimated by the National . . . . . . . - . R . . . .
. X i i i L ) . different vehicle types and ages estimated by the National Atmospheric Emissions Vehicle fleet compositions were projected taking into consideration the evolution of the different
. Emissions Inventory (NAEI). The split betw een petrol and diesel passenger cars, light- Atmospheric Emissions Inventory (NAEI). The split between petrol and diesel . . . . . - . . L .
Details of method for X g i i . . o . Inventory (NAEI). The split between petrol and diesel passenger cars, light-goods vehicles vehicle types and ages estimated by the National Atmospheric Emissions Inventory (NAEI) using the
. ) goods vehicles (LGVs), rigid and articulated heavy-goods vehicles, buses, and passenger cars, light-goods vehicles (LGVs), rigid and articulated heavy-goods s . . L . . .
E.1.2 |projected vehicle fleet . . . . ) i (LGVs), rigid and articulated heavy-goods vehicles, buses, and motorcycles was based on EFT fleet projection tool. The 2018 split between petrol and diesel passenger cars, light-goods
. motorcycles w as based on ANPR data. These splits w ere applied directly on the vehicles, buses, and motorcycles was based on ANPR data. These splits will be . . . . . . . . .
composition. i . i . ) . . ) L . ANPR data. These splits will be applied directly on the traffic model outputs. The vehicles (LGVs), rigid and articulated heavy-goods vehicles, buses, and motorcycles was based on
traffic model outputs. In addition to this, the composition of buses in all the roads of applied directly on the traffic model outputs. The composition of the bus fleet will s . . . . . . .
i ) i ) ) . . composition of the bus fleet will reflect recent funding approvals fora bus retrofit scheme. ANPR data. These splits were applied directly on the traffic model outputs.
the modelling domain w as set to be 100% Euro lll after a discussion w ith Stoke-on- reflect recent funding approvals for a bus retrofit scheme. The schedule for the . . . . . .
i X i ) . . i . ] . . The schedule for the implementation of this scheme will be confirmed with the operators.
Trent City Council, w hich confirmed that all the bus routes present in the modelled implementation of this scheme will be confirmed with the operators.
Impact of RDE
E.1.3 ?Smg’sse'zn;:tgio 5 |neiuded within coperT s, Included within COPERT 5. Included within COPERT 5. Included within he EFT version 9.1b.
u u u
stages)included?
Emission calculations foreveryroad are calculated as the sum-product of the I .
) . . Emission calculations for everyroad are calculated as the sum-product of the annual L .
annual average dailyvehicle flows of every Euro standard class and their . . . . L Emission calculations for everyroad were calculated as the sum-product of the annual average
. L . . . average dailyvehicle flows of every Euro standard class and theirrespective NOx emission . . . . o .
respective NOx emission factors. To do this calculation, three types of variables . . . . ) . daily vehicle flows of every Euro standard class and their respective NOx emission factors. To do this
Details of methods to . i . . o factors. To do this calculation, three types of variables intervene: annual average daily ) . . ] . .
intervene:annual average daily flows for every vehicle type, an age profile in terms . Lo . calculation, three types of variables intervene:annual average daily flows for every vehicle type, an
lculate future fleet . L . flows for every vehicle type, an age profile in terms of Euro standards for each vehicle type, o ) . )
calcu of Euro standards for each vehicle type, and emission factors by vehicle type and . . . . L . age profile in terms of Euro standards for each vehicle type, and emission factors by vehicle type
. . . T . Lo . and emission factors by vehicle type and Euro standard. While this principle applies to all . . o . L . . .
emissions 10 years - . . . Euro standard. While this principle applies to all emission calculations . . . . . and Euro standard. While this principle applies to all emission calculations irrespective of the year, . . . . .
. Specific Tempro-derived grow th factors w ere applied to the total traffic flow s . . . ) emission calculations irrespective of the year, the data needs to be projected: ) Advice was received from JAQU that modelling for future years was not be required at this stage, so
E.1.4 |beyond compliance to i How are emissions calculated from traffic data? irrespective of the year, the data needs to be projected: . . . . . . the data needs to be projected: . . ) o
. . compared to the 2017 baseline. . i ) . . e Vehicle flows will be projected for any of the considered years using Tempro-derived ] : . . . results have not been included in this submission.
inform options e Vehicle flows will be projected for any of the considered years using Tempro- ¢ . . L e Vehicle flows were projected for any of the considered years using Tempro-derived factors
. . . . . . actors corresponding to an average day for the Staffordshire area for Urban Principal ) ; o
appraisal (linked with derived factors corresponding to an average day for the Staffordshire area for Roads corresponding to an average day for the Staffordshire area for Urban Principal Roads.
C2.2). Urban PrlnC|paI‘Roads‘. ‘ o . - ‘ « Fleet age profiles will be projected taking into consideration the evolution described in . Flfaet age profiles Yvere ‘pro.Jected .takl.ng into consideration the evolution described in the
e Fleet age profiles will be projected taking into consideration the evolution . . . L National Atmospheric Emission Projections (NAEI).
i ) . . A o the National Atmospheric Emission Projections (NAEI).
described in the National Atmospheric Emission Projections (NAEI).
£ With measures
' projections modelling
Modelling years are:
* 2018 . . . Please confirm the following:
* 2019 . . . . The following years will be modelled with measures:
The years to be modelled will be determined once the shortlisted options are _ . ) The base year (201x), . .
* 2020 . . . *@021: the yearthat the main measures could be implemented,; . . . . . The following years were modelled with measures:
developed further. However, at this stage, these are anticipated to include: ,, : ) ] . . . . The earliest yearin which compliance is
* 2021 ® 2017 (baseline) *[02X: earliest year compliance is achieved through taking measures. This year will be e @ b adiiened Sheush Fevina ke ¢2018: The base year
E.2.1 | Years to be modelled. |+ 2022 established during the detailed modelling, working backwards from 2031, 10 years after .. ©2022: the expected compliance year forthe CAZ benchmark
* 2020 ) ] measures (i.e.in what year do you suggest a CAZ
* 2023 implementation. . .
* 2023 benchmark would achieve compliance)?, All years . L . . L .
® 2024 . . . Concentrations in interim years were derived using interpolation.
* 2026 . o . . o , in between (interim years) to be modelled.
* 2025 Concentrations in interim years will be derived using interpolation. . .
Green once info provided
¢ 2026
e 2027
Emission calculatlc?ns for'everyroad are calculated as the sum-product ?f the Emission calculations for everyroad are calculated as the sum-product of the annual
annual average dailyvehicle flows of every Euro standard class and their . . . . .
. L . . . average dailyvehicle flows of every Euro standard class and theirrespective NOx emission L .
respective NOx emission factors. To do this calculation, three types of variables . . . . . Emission calculations for every road were calculated as the sum-product of the annual average
. . . o factors. To do this calculation, three types of variables intervene: annual average daily . . . . o
Details of methods to intervene:annual average daily flows for every vehicle type, an age profile in terms . L . daily vehicle flows of every Euro standard class and their respective NOx emission factors.
€ . L . flows for every vehicle type, an age profile in terms of Euro standards for each vehicle type, o . .
lcul f fl . . of Euro standards for each vehicle type, and emission factors by vehicle type and . . . . L . Emissions were calculated using average AM, interpeak, PM and off-peak flows and speeds for each
calculate future fleet How are emissions calculated from traffic data? Please note . . L . L. . and emission factors by vehicle type and Euro standard. While this principle applies to all . o . . L
. . . . . . Euro standard. While this principle applies to all emission calculations . . . . . vehicle type, an age profile in terms of Euro standards for each vehicle typie, and emission factors
emissions 10 years Specific Tempro-derived growth factors were applied to the total traffic that only emissions need to be calculated for 10 years . . . emission calculations irrespective of the year, the data needs to be projected: . . . e . L .
E.2.2 irrespective of the year, the data needs to be projected: by vehicle type and Euro standard. While this principle applies to all emission calculations




