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Mott MacDonald has been commissioned by Knowsley Metropolitan Borough Council
to examine the impact on the highway network of two proposed developments near to
Junction 6 of the M62. The sites included in the assessment are:

Land South of Whiston (approximately 1,800 dwellings)
Land South of M62 (approximately 25 hectares for mixed employment use, 1,993
FTE jobs — calculated using TRICS)

The sites have been assessed using the Liverpool City Region Transport Model
(LCRTM), a strategic model covering the Liverpool City Region and surrounding
areas.

LCRTM has a base year of 2012 and forecast years of 2020 and 2030. The forecast
year of 2030 has been used as the basis for this study. Background traffic growth
between the base and forecast years has been calculated based on population and
employment projections produced by Oxford Econometrics for the Liverpool City
Region.

The impact of the sites has been considered in the AM peak hour (0800-0900) and
the PM peak hour (1700-1800).

The trip generation predicted for each site has been calculated using the LCRTM trip
generation tool which calculates trips based on levels of housing and employment.
These are added on top of the background traffic growth. The vehicular trip
generation is presented below.
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Development Trips — From Site (Highway - PCU)

AM PM
Site Information (0800-0900) (1700-1800) 24 Hour
South of Whiston 1,800 Houses 487 158 2,056
Land South of M62 1,993 Jobs 178 244 3,272

Development Trips — To Site (Highway - PCU)

AM PM
Site Information (0800-0900) (1700-1800) 24 Hour
South of Whiston 1,800 Houses 157 283 1,844
Land South of M62 1,993 Jobs 427 59 2,676
# $ %

The changes in traffic flows, travel times and Volumes/Capacities as a result of the
developments have been examined. The figures below present traffic flow increases
of greater than 10%.
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Increase in Flow of > 10% due to development sites (2030 AM)

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Increase in Flow of > 10% due to development sites (2030 PM)

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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X.7 The model indicates that the roads adjacent to the development sites are predicted to
have travel time increases of greater than 5% (particularly in the AM) and traffic
increases of greater than 10%, although these roads will not become over capacity
when judged by the criteria of a link Volume/Capacity of greater than 85%.

X.8 The modelling exercise undertaken has assessed traffic generation impact (in 2030)
of both the South of Whiston and Land South of M62 sites on the link capacity of the
highway network. The study has indicated areas where capacity problems may
arise. As part of Stage 2 of this study we would recommend further detailed analysis
should be undertaken at key junctions, particularly the on the roads adjacent to the
sites and M62 Junction 6, which is a key area of interest for the Highways Agency.

5 344660/ITD//R02/00E 27 April 2015
P:\LiverpooNITD\MISData\Modelling\LCRTM Model\WP200-ModelApplication\344660_WhistonLandUseModelling\3
Project\3.0 Reports\R02 FullReport\SouthofwWhistonAndLandSouthofM62 - Highway Impact - Stage 1 of 2_00F.docx



South of Whiston and Land South of M62

&'&

111

112

113

Mott MacDonald

The current adopted development plan for Knowsley is the Unitary Development Plan (UDP).
The Council is currently producing a Local Plan to replace the UDP. It will set out a new
strategy for the development of the Borough to 2028 and beyond. The Local Plan will
comprise a series of documents that will collectively deal with the spatial issues that will affect
people who live, learn and work in the Borough. The overarching document of the Local Plan
will be the “Local Plan: Core Strategy”.

A key element of the Core Strategy is to identify the scale of new development to be
accommodated in Knowsley. This document sets out to examine the impact of one of the
area priorities for Prescot, Whiston, Cronton and Knowsley Village; specifically Sustainable
Urban Extension (SUE) 2c 'Sustainable Urban Extensions — South of Whiston and Land South
of M62' as referenced in Section 6.45 of the core strategy document. The sites included in the
SUE are:

Land South of Whiston (approximately 1,800 dwellingsz)
Land South of M62 (approximately 25 hectares for mixed employment use)

Figure 1.1 displays the location of the sites where Site 1 refers to the Land South of Whiston
and Site 2 to Land South of M62.
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Figure 1.1:  Development Sites

&* +

121 Mott MacDonald has been commissioned by Knowsley Council to assess the transport
impacts of development proposals within SUE 2c¢ 'Sustainable Urban Extensions — South of
Whiston and Land South of M62'. In undertaking this work, Mott MacDonald has utilised the
Liverpool City Region Transport Model (LCRTM).

1.2.2 LCRTM has been used to provide an indication of where congestion and delay on the
highway network is likely to occur (referred to as hot spots) as a result of development in
locations being progressed in the Local Plan : Core Strategy.
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In 2012 Mott MacDonald was commissioned by Knowsley Council to assess the transport
impacts of the emerging Core Strategy. The version of the LCRTM model representative of
2008 base year traffic conditions was used to inform this assessment, and future year
forecasts were based on the forecasts used to appraise the third Local Transport Plan (LTP3).
The model has since been updated to represent 2012 base year traffic conditions and new
forecasts produced based on the latest housing and employment projections. Therefore, the
model used in this assessment has been developed using the same processes as the model
used for the initial assessment of the Core Strategy but has been updated to include the most
up-to-date data available for the City Region. Appendix A provides details of the model
processes.

Following this introduction, the report is split into four further chapters:
Section 2 summarises the forecast development scenarios and how these have been
accounted for in the model set up;
Section 3 contains a summary and explanation of the model results;
Section 4 presents the study’s conclusions;
Appendix A provides information on the structure of LCRTM, what it was designed to do
and its component parts. The forecasting process is also described in terms of how future
years' travel demand is estimated and the inputs that are required for this;
Appendix B provides a key to the figures presented in this report;
Appendix C presents plots showing the impacts of the developments;
Appendix D presents the results of a sensitivity test using alternative trip generation;
Appendix E provides a glossary of terms used in this report; and
Appendix F provides responses to comments received from St Helens Council and
Highways England.
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The assessment considers two scenarios:

Without Development Sites — Do-Minimum
With Development Sites — Do-Something

The comparison of these scenarios enables the impacts of the development sites to be
considered.

%! +

LCRTM contains a set of forecast trip matrices which form the do-minimum scenario for this
study. These provide a consistent basis for forecasting across the Liverpool City Region. The
key inputs of relevance to this study are the housing and employment projections.

Housing

The total level of future year housing by district is determined based on the LEP/Oxford
Econometrics forecasts published in April 2014. The actual location of this housing is
determined based on information provided by the Council in the form of the Strategic Housing
Land Availability Assessment (SHLAA) — 2013 update (as revised following Local Plan
examination 2013/14).

Employment

The total level of future year employment by district is determined based on the LEP/Oxford
Econometrics forecasts published in April 2014. Baseline growth is determined through
existing employment land uses and trends; the ‘Policy-On’ scenario then adds additional

growth based on specific projects. The only Knowsley development contained in these
Policy-On Projects is Knowsley Industrial Park.

%
The housing and employment for each development site will be added to the do-minimum
forecast. The do-minimum forecast does not include the development sites; therefore there is
no double counting in this approach.

Housing

1,800 households have been added to LCRTM Zone 170 (see Figure 2.1).
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Employment
2.3.3 The only information we hold on the employment site is it's area and predicted use. LCRTM

does not use information on land availability to produce forecasts but rather requires the
number of jobs to be entered for each site. The TRICS database has been used to estimate
the number of jobs on sites of similar size and land-use. This indicates that the site will create
1,993 full time equivalent (FTE) jobs.

234 These jobs have been added to LCRTM Zone 275 (see Figure 2.1).

Figure 2.1:  Development Sites and LCRTM Zones
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#

The forecast LCRTM networks have been created based on the calibrated base year
networks plus the following committed developments:

Thornton — Switch Island Link
Mersey Gateway Bridge

The zone connectors in LCRTM determine where traffic from each zone enters the road
network. As LCRTM is a strategic model the LCRTM Zones in the vicinity of the development
sites are relatively large, and as such the existing zone loading points are not suitable for
assessing these developments. It is beyond the scope of this work to amend the zone
system. It is therefore proposed to amend the zone connectors in both the do-minimum and
do-something to provide a better representation of where the development sites will load onto
the network. One additional zone connector will be added for each development site; whilst
the developments may have more than one point of access to the road network, it is not good
practice to have multiple zone connectors within a transport model.

Figure 2.2 presents the default zone loading points and Figure 2.3: Amended Zone
Connectors presents the amended zone loading points.
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Figure 2.2:  LCRTM Default Zone Connectors
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Figure 2.3:  Amended Zone Connectors
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This section presents the results from modelling the two sites, starting with a demonstration

that base year validation meets WebTAG criteria near to the sites and then presenting the trip

generation forecast for the sites and the impact on the network.

The modelling has been undertaken at a forecast year of 2030 (as the nearest LCRTM
forecast year to the Local Plan end date of 2028), and considers the AM peak hour (0800-
0900) and PM peak hour (1700-1800).

The LCRTM model has been calibrated to meet WebTAG criteria with respect to modelled
flows and journey times. WebTAG is the Transport Analysis Guidance produced by the

Department for Transport (DfT). Modelled flows have been compared to a number of counts
in the vicinity of the development sites demonstrating the model performs well in this area.
Figure 3.1 presents the location of traffic counts used to compare LCRTM flows, and Table

3.1 and Table 3.2 present the AM (0800-0900) and PM (1700-1800) modelled flows compared

to traffic counts.

Figure 3.1: LCRTM Traffic Count Sites
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Table 3.1: LCRTM 2012 Model Validation: AM

Percentage Volume/
Description Direction Observed Modelled Difference Difference Capacity
Cronton Road Westbound 418 455 36 9% 0.27
Cronton Road Eastbound 236 361 125 53% 0.21
Fox's Bank Lane Southbound 240 266 26 11% 0.15
Fox's Bank Lane Northbound 191 212 21 11% 0.12
Windy Arbor Road Northbound 263 284 21 8% 0.3
Windy Arbor Road Southbound 409 420 11 3% 0.47
A5080 Tarbock Road Westbound 723 819 96 13% 0.88
A5080 Tarbock Road Eastbound 858 835 -22 -3% 0.94
M62 Westbound 3688 3912 224 6% 0.55
M57 Northbound 3884 3802 -83 -2% 0.54
M57 Southbound 3539 3311 -228 -6% 0.45

Table 3.2: LCRTM 2012 Model Validation: PM

Percentage Volume/
Description Direction Observed  Modelled Difference Difference Capacity
Cronton Road Westbound 300 321 20 7% 0.19
Cronton Road Eastbound 435 486 51 12% 0.31
Fox's Bank Lane Southbound 183 196 13 7% 0.13
Fox's Bank Lane Northbound 150 147 -4 -3% 0.09
Windy Arbor Road Northbound 449 454 5 1% 0.51
Windy Arbor Road Southbound 398 383 -15 -4% 0.42
A5080 Tarbock Road Westbound 934 938 3 0% 1.04
A5080 Tarbock Road Eastbound 902 904 3 0% 0.95
M62 Westbound 3678 3523 -156 -4% 0.48
M57 Northbound 3775 3624 -151 -4% 0.49
M57 Southbound 3357 3242 -115 -3% 0.44

3.2.2 The volumes/capacities (V/C) provide an indication of the level of congestion on each road. A

V/C of greater than 85% is deemed to indicate congestion. It can be seen that with the
exception of the A5080 all roads are well under capacity.

3.2.3 Journey times have been examined on a selection of key routes within Merseyside. Three of
these routes involve the M62 and M57 motorways, all of which meet WebTAG criteria. In
particular, Route 9 involves the circulatory of the Junction 6 M62 roundabout, and this shows
a good match to observed journey times.

3.24 Figure 3.2 presents the LCRTM journey time routes. Table 3.3 presents the LCRTM journey
time validation on these routes and Figure 3.3 and Figure 3.4 present a comparison of
modelled and observed journey times for Route 9.
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Figure 3.2:  Journey Time Routes

Mott MacDonald

Table 3.3: Journey Time Validation

DMRB Validation
within 15%

(or 1 min if higher)

DMRB Validation
within 15%
(or 1 min if higher)

Direction Route Name AM PM
8 Northbound Runcorn to Southport Pass Pass
Southbound  Runcorn to Southport Pass Pass
9 Eastbound M62 to Seaforth Pass Pass
Westbound M62 to Seaforth Pass Pass
18 Eastbound Warrington to Rocket Junction Pass Pass
Westbound Warrington to Rocket Junction Pass Pass
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Figure 3.3:  Route 9: M62 to Seaforth Journey Times Eastbound

Figure 3.4:  Route 9: M62 to Seaforth Journey Times Westbound
Route 9 WB

0.00 5.00 10.00 15.00 20.00 25.00 30.00
Distance (KM)
= Observed Time (Mins) === Within 15% - Lower Limit

=== Within 15% - Upper Limit

Modelled Time (mins)
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3.3.1 The trip generation predicted for each site has been calculated using the LCRTM trip
generation tool which calculates trips based on levels of housing and employment (see
Appendix A.7 and Appendix F for more details). These are added on top of the background
traffic growth.

Table 3.4: Development Trips — From Site (2030) — Highway - PCU

AM PM
Information (0800-0900) (1700-1800) 24 Hour
South of Whiston 1,800 Houses 487 158 2,056
Land South of M62 1,993 Jobs 178 244 3,272

Table 3.5: Development Trips — To Site (2030) — Highway - PCU

AM PM
Information (0800-0900) (1700-1800) 24 Hour
South of Whiston 1,800 Houses 157 283 1,844
Land South of M62 1,993 Jobs 427 59 2,676
3.3.2 Table 3.6 presents the car availability levels predicted at the sites.
Table 3.6: Person Car Availability

Car Freely
Site No Car Car Competition Available
South of Whiston 7% 47% 47%
Land South of M62 2% 50% 48%
3.3.3 The number of trips made by Public Transport and Walk Cycle has also been calculated. The

impact of these on the network is beyond the scope of this study, however Table 3.7 presents
the predicted mode share of trips generated by these sites.

Table 3.7: Person Mode Share

Car PT Total
South of Whiston 70% 30% 100%
Land South of M62 76% 24% 100%
l' +
34.1 A series of model output plots are presented below. Larger versions of these plots are
provided in Appendix C.
3.4.2 Figure B.1 provides a key to the model plots.
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Change in Traffic Flow with the Development Sites

3.4.3 Figure 3.5 to Figure 3.6 present traffic flow difference plots in the AM and PM for the with and
without development scenarios. As expected, traffic increases near to the development sites
and also on the M57 and M62 motorways. Figure C.3. to Figure C.4 in the Appendix present
the traffic flow difference plots with an indication of the value of the changes.

3.4.4 Red indicates an increase in traffic flow, and blue a decrease.

3.4.5 It will be noticed that there is a reduction of flows on Windy Arbor Road and Fox’s Bank Lane.
This is due to re-routeing of trips that travel through this area as the roads surrounding the site
become busier.

Figure 3.5: Net Traffic Flow Difference (2030 AM) Figure 3.6: Net Traffic Flow Difference (2030 PM)
Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Roads where Flows Increase by Greater than 10%

3.4.6 Figure 3.7 to Figure 3.8 present the roads where the percentage flow increase due to the
development sites is greater than 10%. This indicates that the traffic in the vicinity of the
development sites is forecast to increase significantly in percentage terms.

Figure 3.7:  Increase in Flow of > 10% due to Figure 3.8:  Increase in Flow of > 10% due to
development sites (2030 AM) development sites (2030 PM)

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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3.4.8
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Table 3.8 presents the percentage change in traffic on the links that show the largest changes

in the above plots.

It can be seen that some links show a larger percentage increase in traffic in the AM (0800-
0900) peak compared to the PM peak (1700-1800); this is particularly apparent on Prescot
Road where there is a 35% increase in traffic northbound in the AM, with only a 5% increase
southbound in the PM peak. This is reflective of base year (2012) conditions where there is a
pronounced peak at 0800-0900 but in the PM trips are more spread out. For example there
are almost as many trips between 1600 and 1700 as there are in the peak hour of 1700-1800.

Table 3.8: Percentage Change in Traffic Due to Developments (2030)

Road Direction AM Percentage Increase PM Percentage Increase

Windy Arbor Road Northbound -2% 17%
Windy Arbor Road Southbound 42% -1%
Dragons Drive Northbound 12% 5%
Dragons Drive Southbound 7% 15%
Lickers Lane Eastbound 34% 8%
Lickers Lane Westbound 9% 28%
Fox's Bank Lane Northbound -9% 3%
Fox's Bank Lane Southbound 16% -4%
Blundells Lane Eastbound 21% 4%
Blundells Lane Westbound 12% 23%
Cronton Road Eastbound 13% 2%
Cronton Road Westbound 0% 31%
Prescot Road Northbound 35% 1%
Prescot Road Southbound 6% 5%
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Forecast Volume over Capacity Ratio without Development Sites

3.4.9 Figure 3.9 to Figure 3.10 present the links where the Volume/Capacity (V/C) is forecast to
become greater than 85% without the development sites. A V/C of greater than 85% is
deemed to indicate congestion. It can be seen that the area around the development sites is
not predicted to become congested in 2030.

Figure 3.9:  Volume/Capacity without Development Figure 3.10: Volume/Capacity without Development
Sites (2030 AM) Sites (2030 PM)

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Forecast Volume over Capacity Ratio with Development Sites

3.4.10 Figure 3.11 to Figure 3.12 present the links where the Volume/Capacity (V/C) is forecast to
become greater than 85% with the development sites. These indicate that there are few links
which become over capacity due to the addition of development traffic.

Figure 3.11: Volume/Capacity with Development Sites Figure 3.12: Volume/Capacity with Development Sites
(2030 AM) (2030 PM)

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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3.4.11

3.4.12

Impact of the Development Sites on Volume over Capacity

Figure 3.13 to Figure 3.14 present the links predicted to have a V/C of greater than 85% as a
result of the inclusion of the development sites i.e. without the development sites they would
not exceed a V/C of 85%. These indicate that whilst traffic flows are predicted to increase
with the addition of the development sites, this will not cause many links to exceed the 85%
V/C threshold because without the development sites the network in the vicinity of the sites is
relatively uncongested.

In the AM peak hour Huyton Lane and Warrington Road are predicted to become over
capacity when the developments are introduced. In the PM peak hour, the impact is felt
further afield on Junction 7 of the M62 and Warrington Road near Prescot Town Centre.
However, these links are close to capacity without the development sites so the addition of a
small number of vehicles on these links is causing them to exceed the 85% threshold.

Figure 3.13: V/C > 85% due to developments sites Figure 3.14: V/C > 85% due to developments sites
(2030 AM) (2030 PM)

24

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015

344660/ITD//R0O2/00E 27 April 2015
P:\Liverpoo\ITD\MISData\Modelling\LCRTM Model\WP200-ModelApplication\344660_WhistonLandUseModelling\3
Project\3.0 Reports\R02 FullReport\SouthofWhistonAndLandSouthofM62 - Highway Impact - Stage 1 of 2_00F.docx



South of Whiston and Land South of M62
Analysis of Highway Impacts - Stage 1 of 2 Mott MacDonald

Impact of the Development on Journey Times

3.4.13 Figure 3.15 to Figure 3.16 present the links where journey times are expected to increase by
over 5% due to the addition of the developments. It can be seen that roads in the vicinity of
the sites experience an increase in travel time due to the developments.

3.4.14 There are some areas further away from the sites which see an increase in travel time of
greater than 5%. These links are already over capacity without the development of the sites,
therefore a small increase in traffic is causing an increase in the travel time, but it would not
be correct to interpret this as a problem arising due to the development.

Figure 3.15: Increase in Travel Time of > 5% with Figure 3.16: Increase in Travel Time of > 5% with
development (2030 AM) development (2030 PM)

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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35.1 An assessment of these sites has been undertaken previously as part of the Junction 6 M62
Development Options Study; where the trip generation was calculated using the TRICS
database (Appendix 3b - AECOM Technical Note Jct 6, M62). These trips have been added
to the LCRTM background traffic growth and assigned to the network. This acts as a test of
the impact of alternative methods of calculating the trip generation.

3.5.2 Figure D.1 to Figure D.2 display the links predicted to have a V/C of greater than 85% when
the development sites are added that have a V/C of less than 85% without the development
sites.

3.5.3 Appendix F provides more details on this sensitivity test.
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The purpose of this study is to examine areas of the highway network that will become
congested as a result of these development sites.

The model indicates that in the AM peak hour Huyton Lane and Warrington Road are
predicted to become over capacity when the developments are introduced. The sensitivity
test using TRICS trip generation indicates that Dragon Drive may also become over capacity.

In the PM peak hour, the impact is felt further afield on junction 7 of the M62 and Warrington
Road near Prescot Town Centre.

The roads immediately adjacent to the development sites are predicted to have travel time
increases of greater than 5% (particularly in the AM), although these roads will not become
over capacity when judged by the criteria of V/C > 85%.

The roads adjacent to the development sites are also predicted to see traffic increases of
greater than 10%, although again these roads will not become over capacity when judged by
the criteria of VIC > 85%. Specifically the roads that will see this level of traffic change are:

Windy Arbor Road
Dragons Drive
Lickers Lane
Fox’s Bank Lane
Blundells Lane
Cronton Road
Prescot Road

The modelling exercise undertaken has assessed traffic generation impact (in 2030) of both
the South of Whiston and Land South of M62 sites, on the link capacity of the highway
network. The study has indicated areas where capacity problems may arise. As part of Stage
2 of this study we would recommend further detailed analysis should be undertaken at key
junctions, particularly on the roads named above and M62 Junction 6, which is a key area of
interest for the Highways Agency.
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A. LCRTM Processes

Al1l The Liverpool City Region Transport Model (LCRTM) is a multi-modal transport model,
comprising a link-based highway model, a public transport model and a variable demand
model. Itis the primary assessment tool for testing various transport intervention measures in
the City Region.

A.l.2 The geographical scope for the model includes the Liverpool City Region as the main study
area together with West Lancashire and Warrington, and a buffer area beyond extending
further into Lancashire, Greater Manchester, North Cheshire and North Wales (see Figure
A.l).

Figure A.1: Model Coverage
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A.l.3 LCRTM has recently been updated to a base year of 2012 — that is it is representative of
travel demand and conditions in 2012.

* 45

A21 LCRTM has been designed to address the following objectives:
to produce a long term forecast of growth in demand for travel in the region, which will
reflect changes to land use, demographics, employment and the economy;
to forecast the impacts of growth and changes in demand for travel on the existing
highways and public transport networks;
to forecast the impacts of specific major regeneration projects and major land use
developments on the transport system in the Liverpool City Region;
to forecast the impacts of increased congestion  on the local economy and quality of
life; and
to examine an array of measures and interventions  that could be deployed to mitigate
traffic/travel growth impacts.

' + +

A3.1 LCRTM follows the Department for Transport (DfT) guidance WebTAG in respect of its

components and structure. The model system operates within CUBE Voyager3 software,
using applications and bespoke scripting of processes such as the assignment methodology
and the variable demand model.

A.3.2 The general structure of LCRTM is explained in Figure A.2, illustrating the hierarchy of travel
choices that fall between trip generation and assignment. At each level in the hierarchy the
travel choice is dependent upon the change in cost of travel from the base year to the forecast
year. The highway and public transport models, which are the final stage in the model are
concerned with the assignment (routing) of vehicles and passengers throughout the transport
system, whilst the demand model deals with the traveller choices in terms of mode choice
(how to travel), time period choice (when to travel) and distribution (where to travel).
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Figure A.2:  Overall LCRTM 5-Stage Model Structure

:Source: LCRTM Demand Modelling Report — August 2010
& "

A.3.3 Trip Generation is a measure of the total demand for travel across all destinations, time
periods and modes. It is split by journey purpose, for example journeys to work (commuting),
journeys in the course of work (employers business) and other (such as shopping, education
and leisure related trips). A further discussion on the mechanism used to forecast the total
demand for travel is provided in Section A.7 .
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Subsequent to trip generation the total travel demand is then split across three travel modes:
public transport (comprising of bus and rail), car, and slow modes (which are also known as
active modes and comprise of walk and cycle).

, 6! 7

The model has four discrete time periods: the morning peak period (07:00-10:00); interpeak
(10:00-16:00), evening peak period (16:00-19:00) and the off peak (19:00-07:00).

4+

Trips by purpose, mode and time period are then distributed to destinations within the model.

Within the morning peak period, the model splits the number of trips in the three hour AM
peak period into three one-hour periods, comprising of a pre-peak (07:00-08:00), peak (08:00-
09:00), and post-peak hour (09:00-10:00).

This concerns the routing of passengers on the public transport network, that is which bus and
rail services they use to connect their trip origin and destination. For car users, it is the choice
of roads that connect each end of their journey. In both cases, route choice is based on
travellers using the cheapest cost route, based on factors such as fares, waiting times, travel
times and fuel costs.

In terms of the highway model, three vehicle classes are assigned: cars, light goods vehicles
(LGV) and other goods vehicles (OGV). The car vehicle class is further sub-divided into three
journey purposes: commuting, employers business and other. Only the peak hours (08:00-
09:00 and 17:00-18:00) and the average interpeak (between 10:00-16:00) are subject to
assignment.

As stated LCRTM currently has a base year of 2012. The total demand for travel in 2012, and
the respective origin and destination of trips in the City Region has been developed using a
number of sources including:

roadside interview data collected across the region;

information derived from the Merseyside Travel Survey (HTS) on household trip rates; and
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land-use indicators, such as statistics on total employment, retail employment and
educational places.

'8 118 (# 0 9 (

A.6.1 LCRTM comprises of 467 model zones, 36 of which are located within Knowsley’'s
administrative boundary as shown in Figure A.3. The zoning system has been developed
based on Census Output Area boundaries, which have then been aggregated.

A.6.2 The coverage of the highway network in Knowsley and adjacent areas is also shown in Figure
A.3 (where the black lines show the road links included in the model). All motorways, A-
roads, B-roads and significant C-roads are included, thus providing a good coverage of the
major routes between trip origins and destinations in the district. The LCRTM highway
network is link based and the representation of delay to highway vehicles is undertaken by the
use of speed flow curves. There is no explicit junction modelling in the current version of
LCRTM, hence the analysis of impacts on junctions cannot be assessed.
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Figure A.3: LCRTM Network and Zone System Coverage
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A7.1 Changes in travel demand arise from:
population growth, through:
Housing development
Changes in the occupancies of households;
location and volume of employment, including strategic development sites
Regeneration and economic activity; and
changes in car ownership.

A.7.2 These features are all represented in LCRTM'’s approach to forecasting future travel demand.
(
A.7.3 The default forecast years for LCRTM are 2020 and 2030. For the purpose of the current

study the latter forecast year has been used as a proxy for the end of the plan period (2028).

A7.4 Forecasts of trip productions are split into three broad categories:
The number of home based trips : The quantum of home based trips are based on the
changes in the number of households taking into account Government forecasts in terms
of compositions of households and car ownership, which are then combined with the trip
generation rates derived from the Merseyside Household Travel Survey (HTS).
Non-home based trips : Non home based trips, for example a trip made from a place of
work on business, are estimated based on information in the HTS on the propensity for
making a non-home based trip, which is then applied to the non-home end of a home
based trip.
Freight : the growth in freight is based on the growth in total employment.

A.7.5 Within LCRTM, attraction forecasts are based on future year estimates of:
total employment;
retail employment;
‘other’ employment; and

pupils;

A.7.6 These estimates are undertaken at zonal level and then used to distribute the trip productions
prior to the demand model being run. For example, home based commuting trips are
distributed according to the location and scale of total employment, whilst trips associated with
education and shopping are distributed according to Government forecasts on pupil numbers
and retail employment respectively.
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It is important to note that forecasting within LCRTM is primarily a home-based forecast,
recognising the fundamental building block of trip generation is the household unit. Whilst

databases such as TRICS® are often used to develop estimates of the trips into and out of
development sites, the default approach taken in LCRTM is to estimate the total number of
trips generated by the household unit, which is the n distributed across the various trip
attractions . Hence, the number of journeys to work in the model, for example, is governed
not by the number of employment places, but by the number of journey to work trips created
by all the households. In general terms, the number of employment places is only used as a
weight to distribute the commuting trips across the modelled zones.

The forecasting of trips is undertaken in a separate LCRTM module, contained within an
Access Database: the External Forecasting Model (EFM). The outputs from EFM are future
year trip matrices that are based on travel costs remaining unchanged from those in the base
year — these are termed reference case matrices.

When assigned to the transport network the reference case matrices result in changes to
travel costs (through increased congestion from increased traffic levels) compared to the base
year model. The response to these cost changes in terms of the mode, destination and time
period choices, are determined within the demand model. The output from the demand model
is a new set of assignment matrices for Car and Public Transport users that reflect the
changes to travel costs resulting from future increases in travel demand. This can be used to
estimate the impact of developments on the transport network.
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B. Key to Locations

Figure B.1: Key to Locations

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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C. Impact of Development Sites

Figure C.1: Net Vehicle Flow Difference 2030 AM

Red indicates an increase in traffic due to the developments, blue a decrease.

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.2: Net Vehicle Flow Difference 2030 PM

Red indicates an increase in traffic due to the developments, blue a decrease.

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015

39 344660/ITD//R0O2/00E 27 April 2015
P:\Liverpoo\ITD\MISData\Modelling\LCRTM Model\WP200-ModelApplication\344660_WhistonLandUseModelling\3
Project\3.0 Reports\R02 FullReport\SouthofWhistonAndLandSouthofM62 - Highway Impact - Stage 1 of 2_00F.docx



South of Whiston and Land South of M62
Analysis of Highway Impacts - Stage 1 of 2 Mott MacDonald

Figure C.3: Net Vehicle Flow Difference 2030 AM — Annotated Flows

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.4: Net Vehicle Flow Difference 2030 PM — Annotated Flows

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.5: Net Vehicle Percentage Flow Difference 2030 AM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.6: Net Vehicle Percentage Flow Difference 2030 PM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.7:  Volume/Capacity without Development Sites 2030 AM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.8: Volume/Capacity without Development Sites 2030 PM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015

45 344660/ITD//R0O2/00E 27 April 2015
P:\Liverpoo\ITD\MISData\Modelling\LCRTM Model\WP200-ModelApplication\344660_WhistonLandUseModelling\3
Project\3.0 Reports\R02 FullReport\SouthofWhistonAndLandSouthofM62 - Highway Impact - Stage 1 of 2_00F.docx



South of Whiston and Land South of M62
Analysis of Highway Impacts - Stage 1 of 2 Mott MacDonald

Figure C.9: Volume/Capacity with Development Sites 2030 AM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.10: Volume/Capacity with Development Sites 2030 PM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.11: VI/C > 85% due to developments sites 2030 AM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.12: VI/C > 85% due to developments sites 2030 PM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.13: Increase in Travel Time of > 5% with development 2030 AM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure C.14: Increase in Travel Time of > 5% with development 2030 PM

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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D. Sensitivity Test Impacts

Figure D.1:  Sensitivity Test : V/IC > 85% with Development Sites
where V/C without Development Sites < 85% AM 2030

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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Figure D.2:  Sensitivity Test : VIC > 85% with Development Sites
where V/C without Development Sites < 85% PM 2030

Contains Ordnance Survey Data © Crown Copyright and Database Right 2015
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E.1l.1 This Appendix provides a glossary of key terms.

Background Traffic Growth  — Traffic Growth predicted to occur between base and future
years without the development in place

Base Year Calibration — The process of ensuring the model accurately reflects observed
base year conditions

Car Availability — The number of cars available in a household. Car competition refers to the
situation where there are more car drivers than cars owned; car freely available means there
are at least as many cars as car drivers.

Do-Minimum — Without development model run

Do-Something — With development model run

FTE — Full Time Equivalent jobs

HGV - Heavy Goods Vehicle

Journey Time Route - Strategic routes used to ensure modelled travel times reflect
observed travel times

LEP/Oxford Econometrics Forecasts — Demographic forecasts produced for the Liverpool
City Region

LGV - Light Goods Vehicle

Liverpool City Region Transport Model (LCRTM)  — Regional transport model covering
Merseyside, Halton, West Lancashire and Warrington in detail

Network — The road network that the traffic model represents

PCU — Passenger Carrying Unit — used to represent the space that different types of vehicles
take up. Car/LGV has a PCU factor of 1, whilst HGV has a PCU factor of 2.4.

Scenario — A term used to describe the inputs to a model run

Strategic Housing Land Availability Assessment (SHL AA) — An assessment of where
future housing development will occur

SUE - Sustainable Urban Extension
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TRICS — an industry recognised database providing details of trip generation for a variety of
land-uses based on survey information

Trip Generation — The number of trips predicted to go to/from each zone

Volume/Capacity — A measure of the congestion on a road comparing the volume of traffic to
its theoretical capacity

WebTAG — Transport Analysis Guidance produced by the Department for Transport (DfT)
Zone — A way of defining areas from which trips go to/from in the model

Zone Connector/Loading — The means by which traffic enters the transport network from the
zone
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Mott MacDonald

This technical note provides supporting information to the report
‘SouthofWhistonAndLandSouthofM62 - Highway Impact - Stage 1 of 2’. A consultation draft
of the report has been circulated to St Helens Council and Highways England (formally known
as the Highways Agency). This technical note seeks to address the questions raised as part
of this consultation.

The Liverpool City Region Transport Model (LCRTM) has been used to assess the impact of
the proposed development sites (South of Whiston and Land South of M62) on the highway

network. LCRTM is a well established transport model commissioned by Merseytravel (with

the local authorities and Highways England as stakeholders) that has been used throughout
the City Region since 2010. Notable applications include:

Testing of the preferred strategy for Local Transport Plan 3 (LTP3);

Successful bid for Local Sustainable Transport Funding (LSTF);

Better Bus Area Funding (Knowsley);

Pinch Point Funding (A5300 Knowsley);

Testing the impact of Liverpool Waters;

Testing of housing and employment allocations for Local Plans (e.g. Wirral, Sefton,
Knowsley); and

Applications for Local Growth Fund — A5300/A562 Junction (Knowsley), Knowsley
Industrial Park, Sustainable Transport Enhancements Package (STEP), Windle Island (St
Helens).

The trip generation used in this study has been discussed and agreed with Knowsley MBC.
However, St Helens Council has raised queries over the trip generation associated with the
development sites and the difference in the trip rates when compared against those derived from
the TRICS database. This is discussed in Section F.2.

As part of Stage 2 of this study there will be an opportunity to review the trip rates used to assess
the impact of the development sites.

The HA have asked for further information on Junction 7 of the M62. This is presented in Section
F.2.8.

This section explains the trip generation process used in LCRTM and the differences between
this and the trip rates in the TRICS database.
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1 ! n I
F.2.2 The trip generation in LCRTM uses a completely different method to the approach adopted in

TRICS. LCRTM uses a household based forecast that looks at changes in households
between base and future years and calculates the growth in trips by applying a trip rate based
on observed data from the Merseyside Countywide Survey (CWS)®, which is split by
household composition (e.g. 1 retired person household, 2 person working household etc.)
and car ownership. This gives the increase in trips per household. The employment side of
the trip generation is slightly different in that it acts as a weight only; therefore the growth in
jobs is used to predict the increase in trips to the zone (hence LCRTM does not have a trip
generation rate related to floor space of employment). The housing and employment growth
is then applied to the base year LCRTM matrices to forecast future year demand.

(I 6*. 8+ 7
F.2.3 The trip generation at a 24 hour level can be used to demonstrate that the LCRTM trip
generation method is robust. The number of trips is broadly consistent with the input levels of

housing and employment (presented in Table F.1).

Table F.1: LCRTM Trip Generation (All day, All vehicles)*

Trips From Site Trips To Site Jobs/Houses
Employment Site 2,056 1,844 1,993
Housing Site 3,272 2,676 1,800

* Comparable figures from the TRICS database are not available as previous studies have presented only the peak
hour TRICS trip generation (see F.2.4)

1! " 6 $+7

F.2.4 This section presents the comparison of LCRTM and TRICS trip generation. The LCRTM
method is forecasting a lower number of peak hour trips than the TRICS method of trip
generation (as presented by AECOM in their study of these sites AECOM Technical Note Jct
6, M62°).

® A Household Interview Survey that is carried out in Merseyside every 2-3 years. The current version of LCRTM
uses the survey data from 2008 and 2010. A recent comparison to the 2013 survey has indicated that trip rates
have not changed significantly over the years of the survey. The 2013 data was not available when the current
version of LCRTM was produced.

® See Appendix 3b, Technical Report: Sustainable Urban Extensions (Knowsley Council, 2014)
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Table F.2: LCRTM Trip Generation Compared to TRICS Trip Generation

TRICS : LCRTM : TRICS : LCRTM :

Trips From  Trips From Trips To Trips To

AM (0800-0900) Site Site Site Site
Housing Site 623 487 245 157 868 644
Employment Site 177 178 704 427 881 606

TRICS : LCRTM : TRICS : LCRTM :

Trips From  Trips From Trips To Trips To

PM (1700-1800) Site Site Site Site
Housing Site 351 158 588 283 939 441
Employment Site 601 244 114 59 716 302
F.2.5 This can be explained by the differences in the method of trip generation used in LCRTM and

TRICS. LCRTM trip generation reflects observed trip making characteristics across the
Liverpool City Region, based on the Countywide Travel Survey; whereas the TRICS database
is based on a sample of sites from across the UK.

F.2.6 Concerns have also been raised by St Helens over the evening peak (PM) hour trip
generation being lower than the morning peak hour. This is reflective of base year (2012)
conditions where there is a pronounced peak at 0800-0900 but in the PM trips are more
spread out. For example there are almost as many trips between 1600 and 1700 as there are
in the peak hour of 1700-1800.

F.2.7 Figure F.1 presents 2012 traffic flows in the vicinity of the development sites. The count
locations are shown in Figure 2.2. These sites have been selected as they contain a range of
road types in close proximity to the development sites. The traffic counts collected for LCRTM
were undertaken in 2012.
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Figure F.1:  Traffic Flows

Source: LCRTM Traffic Count Database

Figure F.2:  Count Sites included in the traffic flow calculation (Figure F.1)
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F.2.8 A sensitivity test of running LCRTM using TRICS trip rates as presented in Table F.1 has
been undertaken to provide an indication of the impacts using both methods. The trip rates
used are consistent with those used by AECOM in ‘AECOM Technical Note Jct 6, M62".

F.2.9 This is presented in Section 3.5 and Appendix D of the report and shows again that only
isolated links exceed the threshold of 85% Volume/Capacity as a result of the development
sites and that these are links that were already close to capacity without the development
sites (see Table F.3 and Table F.4).

F.2.10 Below are presented the Volume/Capacity using both the LCRTM generated trip generation
and the TRICS trip rates. Table F.3 and Table F.4 present the Volume/Capacity for the links
that exceed the 85% threshold and Figure F.7 provides cross-reference to the locations in the
table.
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Figure F.3:  V/C > 85% due to developments sites  Figure F.4:  V/C > 85% due to developments sites

(2030 AM) : TRICS trip rates (2030 PM) : TRICS Trip Rates
Figure F.5: V/C > 85% due to developments Figure F.6: V/C > 85% due to developments
sites (2030 AM) : LCRTM trip rates sites (2030 PM) : LCRTM trip rates
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Table F.3: 2030 AM Peak Hour (0800-0900)

Do-Something Do-Something
Do-Minimum (LCRTM) (TRICS) Flow Difference to DM
Road Name Direction Flows V/C Flows V/C Flows VIC Do-Something Do-Something
(LCRTM) (TRICS)
1 Dragon Lane Southbound 741 83% 751 84% 764 86% 10 23
(near A57)
Dragon Lane Northbound 663 75% 741 83% 773 87% 78 110
Warrington Eastbound 742 85% 751 86% 753 86% 9 11
Road
4 Huyton Lane Southbound 729 83% 749 86% 755 86% 19 26

Table F.4: 2030 PM Peak Hour (1700-1800)

Do-Something Do-Something
Do-Minimum (LCRTM) (TRICS) Flow Difference to DM
Road Name Direction V/IC Do-Something Do-Something
(LCRTM) (TRICS)
5 Wellington Northbound 813 92% 815 93% 819 93% 3 6

Road

A57 Roundabout 707 84% 714 85% 719 86% 8 12

M62 Junction 7 Roundabout 2284 85% 2295 85% 2314 86% 12 31
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Figure F.7:  Locations where the V/C>85% due to the Development Sites (TRICS trip generation)
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, 18*;+
F.3.1 Highways England have asked for information on ‘the magnitude of the impacts on M62

F.3.2

J7...The text [within the draft report] says that the link is close to capacity without the
development and that the development vehicles cause it to pass over the 85% threshold — do
you have figures to what extent? Or is it only slightly over 85%7?’

The link highlighted in the report is on the circulatory of the roundabout and sees an increase
in volume of 12 PCU (see definition below) as a result of the development sites, which causes
it to just pass over the 85% threshold (although when rounded this value is still 85%)
Therefore the development sites do not have a significant impact on this junction.

In Table F.5 and Table F.6 model flow volumes and volume to capacity relationships (percentage) are
presented for highway links in the vicinity of M62 Junction 7. Volumes are presented in passenger
carrying units (PCU) where heavy goods vehicles have had a PCU factor of 2.4 applied to represent
their additional length compared to cars and vans which have a PCU factor of 1.
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Figure F.8:  M62 Junction 7 — Identified Links

F.3.3 shows the M62 Junction 7 links for which model data has been extracted. The maximum
increase in traffic on a link is 34 PCU on the M62 mainline which does not result in an
increase in the Volume/Capacity, therefore the developments will not have a significant impact
on Junction 7 of the M62.
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Figure F.8:  M62 Junction 7 — Identified Links
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Table F.5: M62 Junction 7 — 2030 AM Peak Hour (0800-0900)

Flow (PCUs) Volume to Capacity Relationship (Percentage)

Reference Description Do-Minimum Do-Something Difference Do-Minimum Do-Something Difference
1 A570 St Helens Linkway Northbound 1581 1585 4 38% 38% 0%
2 A570 St Helens Linkway Southbound 1315 1332 17 31% 32% 1%
3 M62 On-Slip Eastbound 996 1028 32 37% 38% 1%
4 M62 Off-Slip Westbound 1343 1347 5 50% 50% 0%
5 A57 Warrington Road (south east) Eastbound 1101 1110 9 66% 67% 1%
6 A57 Warrington Road (south east) Westbound 745 755 10 45% 45% 0%
7 A557 Watkinson Way Southbound 978 973 -6 23% 23% 0%
8 A557 Watkinson Way Northbound 1214 1198 -16 29% 29% 0%
9 M62 On-Slip Westbound 1391 1420 29 52% 53% 1%
10 M62 Off-Slip Eastbound 1631 1633 2 61% 61% 0%
11 A57 Warrington Road (north west) Westbound 1057 1039 -18 63% 62% -1%
12 A57 Warrington Road (north west) Eastbound 857 889 31 51% 53% 2%
13 M62 J7 - Circulating Link - 1173 1201 27 44% 45% 1%
14 M62 J7 - Circulating Link - 1492 1505 13 56% 56% 0%
15 M62 J7 - Circulating Link - 1733 1742 8 64% 65% 1%
16 M62 J7 - Circulating Link - 1500 1524 24 56% 57% 1%
17 M62 J7 - Circulating Link - 1323 1303 -20 50% 49% -1%
18 M62 J7 - Circulating Link - 1897 1897 0 71% 71% 0%
19 M62 mainline - J6 to J7 Eastbound 6463 6454 -9 92% 92% 0%
20 M62 mainline - J6 to J7 Westbound 6201 6235 34 89% 89% 0%
21 M62 mainline - J7 to J8 Eastbound 5828 5849 20 83% 84% 1%
22 M62 mainline - J7 to J8 Westbound 6153 6163 10 88% 88% 0%
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Table F.6: M62 Junction 7 — 2030 PM Peak Hour (1700-1800)

Flow (PCUs) Volume to Capacity Relationship (Percentage)

Reference Description Do-Minimum Do-Something Difference Do-Minimum Do-Something Difference

1 A570 St Helens Linkway Northbound 1338 1350 12 32% 32% 0%
2 A570 St Helens Linkway Southbound 1243 1244 1 30% 30% 0%
3 M62 On-Slip Eastbound 1075 1079 4 40% 40% 0%
4 M62 Off-Slip Westbound 1339 1341 3 50% 50% 0%
5 A57 Warrington Road (south east) Eastbound 1086 1089 4 65% 65% 0%
6 A57 Warrington Road (south east) Westbound 596 604 8 35% 36% 1%
7 A557 Watkinson Way Southbound 1191 1189 -2 28% 28% 0%
8 A557 Watkinson Way Northbound 1769 1769 1 42% 42% 0%
9 M62 On-Slip Westbound 1151 1154 2 43% 43% 0%
10 M62 Off-Slip Eastbound 1086 1087 1 40% 40% 0%
11 A57 Warrington Road (north west) Westbound 971 971 0 58% 58% 0%
12 A57 Warrington Road (north west) Eastbound 779 787 8 46% 47% 1%
13 M62 J7 - Circulating Link - 1266 1273 7 47% 47% 0%
14 M62 J7 - Circulating Link - 1434 1438 4 53% 54% 1%
15 M62 J7 - Circulating Link - 1687 1691 3 63% 63% 0%
16 M62 J7 - Circulating Link - 1092 1106 14 41% 41% 0%
17 M62 J7 - Circulating Link - 1709 1721 12 64% 64% 0%
18 M62 J7 - Circulating Link - 1824 1837 12 68% 68% 0%
19 M62 mainline - J6 to J7 Eastbound 7050 7048 -2 101% 101% 0%
20 M62 mainline - J6 to J7 Westbound 5852 5849 -3 84% 84% 0%
21 M62 mainline - J7 to J8 Eastbound 7039 7041 1 101% 101% 0%
22 M62 mainline - J7 to J8 Westbound 6039 6037 -3 86% 86% 0%

344660/ITD//RO2/00E 27 April 2015
P:\LiverpooNITD\MISData\Modelling\LCRTM Model\WP200-ModelApplication\344660_WhistonLandUseModelling\3
2 Project\3.0 Reports\R02 FullReport\SouthofWhistonAndLandSouthofM62 - Highway Impact - Stage 1 of 2 00F.docx



