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1

Traffic impact assessment using WSTM3

1.1

Base year (2010) network performance

AM PEAK
1.1.1

Figures 1 - 2 show link actual flows and Arborfield Cross junction turning movements for the AM peak
(08:00-09:00) extracted from the 2010 base WSTM3.

Figure 1:

Base year AM peak actual flows, pcu

Figure 2:

Base year AM peak Arborfield Cross junction turning flows, pcu

1.1.2

In the AM peak hour there are 2,407 pcu going through the Arborfield Cross junction with the A327
Reading Road – Eversley Road forming the main movement with 501 and 487 pcu going northbound
and southbound respectively. The A327 Eversley Road – B3030 Sindlesham Road and the A327
Reading Rd – School Road are the second and third largest movements carrying traffic flows ranging
between 212 and 345 pcu in a single direction, which is about a half of the heaviest movements
through the junction.

1.1.3

Table 1 presents the AM peak turning movement validation statistics for the Arborfield Cross1 - the
observed junction turning counts are compared against modelled junction turning flows. A modified
Chi² statistic known as the GEH (Geoffrey Edward Havers) statistic is used to compare observed and
modelled datasets with the formula:

1.1.4

A GEH of less than five indicates a very good match between the modelled and observed volumes.

1

WSTM3 development and validation is reported in the “WSTM3. Local Model Validation Report”, 25/01/2013

Table 1:

Base year Arborfield Cross junction turning movement validation summary, AM

1.1.5

Overall the AM peak modelled flows correlate with the observed values well, showing a GEH value of
less than 5 for the majority of the movements. The A327 Eversley Road – B3030 Sindlesham Road
and School Road – B3030 Sindlesham Road produce GEH values of 6.3 and 6.9, which correspond
to 106 and -29 pcu difference. Though the observed turning flows represent a snap shot of a one day
travel conditions, the A327 Eversley Road – B3030 Sindlesham Road movement might be slightly
overestimated in the model.

1.1.6

Figure 3 presents Volume over Capacity (VoC) for the Arborfield Cross junction and figure 4 presents
link VoC and maximum junction turning movement VoC in the area of interest. The maximum
junction turning movement VoC is the highest VoC predicted across all turning movements at a
junction.

Figure 3:

Base year AM peak Arborfield Cross junction VoC, %

Figure 4:

Base AM peak link and maximum junction turning movement VoC, %

1.1.7

In general, a VoC value of 85% and below indicates a spare capacity. A VoC value of between 85%
and 100% means that a junction or a turning movement operates within, but approaching, capacity
with signs of queuing and delays whereas a VoC value of 100% and above indicates that the junction
operates at or above capacity, resulting in queues and delays.

1.1.8

2010 AM peak VoC values at the Arborfield Cross junction do not exceed 52%. Across the study
area the VoC values are also generally low with the majority of VoC on links and junction turning
movements being less than 75%.

PM PEAK
1.1.9

The PM peak (17:00-18:00) modelled base year link actual flows and Arborfield juntion turning
movements are shown in figures 5 - 6.

Figure 5:

Base year PM peak actual flows, pcu

Figure 6:

Base year PM peak Arborfield Cross junction turning flows, pcu

1.1.10

The junction throughput in the PM is similar to the AM one with 2,316 pcu going through the
Arborfield Cross. The A327 Reading Road – Eversley Road movement represents the heaviest
movement through the junction with 529 and 480 pcu going northbound and southbound
respectively. The A327 Eversley Road – B3030 Sindlesham Road and the A327 Reading Rd –
School Road are the second and third largest movements carrying traffic flows ranging between 207
and 281 pcu in a single direction, which is about a half of the heaviest movements through the
junction.

1.1.11

Table 2 presents the PM peak turning movement validation statistics for the Arborfield Cross. A GEH
of less than five indicates a very good match between the modelled and observed volumes.

1.1.12

Overall the PM peak modelled flows correlate with the observed values well, showing a GEH value of
less than 5 for the majority of the movements. The Swallowfield Road – A327 Reading Road
movement produces a GEH value of 6.6, representing a diference between 29 observed vehicles
and 3 modelled vehicles, which is not significant.

1.1.13

Figure 7 presents VoC for the Arborfield Cross junction and figure 8 presents link VoC and maximum
junction turning movement VoC in the area of interest. The maximum junction turning movement VoC
is the highest VoC predicted across all turning movements at a junction.

Table 2:

Base year Arborfield Cross junction turning movement validation summary, PM

Figure 7:

Figure 8:

Base year PM peak Arborfield Cross junction VoC, %

Base PM peak link and maximum junction turning movement VoC, %

1.1.15

2010 PM peak VoC values at the Arborfield Cross junction fall below 48%. Across the study area the
VoC values are also generally low with the majority of VoC on links and junction turning movements
being less than 75%.

1.2

2026 Scenario C without Arborfield Relief Road - network
performance

1.2.1

To assess different options of the Arborfield Relief Road a do-minimum scenario (CO17_11Feb2013)
without the Relief Road has been developed. This is based on the WSTM3 AM and PM peak hour
2026 Scenario C models (January 2013), which are fully described in the “WSTM3. Forecasting
Report. Forecasting Methodology and Results”, 26/03/2013.

1.2.2

Forecast link flows within the area of interest are presented in figure 9 and 10 for the AM and PM
peak hours respectively.

Figure 9:

Do-minimum. 2026 AM peak actual flows, pcu

Figure 10:

Do-minimum. 2026 PM peak actual flows, pcu

1.2.3

The section of the A327 Reading Road west of the Arborfield Cross junction is predicted to carry
2,300 two-way pcu in the AM and 2,194 pcu in the PM. This is an increase of 805 pcu (54%) and 580
pcu (36%) in the AM and PM respectively when compared to the base.

1.2.4

In the AM the A327 Eversley Road south of the Arborfield Cross is predicted to carry 2,363 two-way
pcu, which is an increase of 797 pcu or 51 % when compared to the base. In the PM the same
section of the A327 Eversley Road is forecast to carry 2,718 pcu in both directions. This is an
increase of 1,299 pcu or 90 % when compared to the base.

1.2.5

The increase in traffic along the A327 is the major flow change in the area of interest and is a result
of an organic traffic growth and and introduction of the South of the M4 and Arborfield Garrision SDL
developments. In addition, much smaller increases are predicted on other local roads, including
Sindlesham Road, School Road and Swallowfield Road.

1.2.6

Increases in traffic flows will inevitably result in worsening of travel conditions, particularly along the
A327 with VoC values rising up to 103% and 102% in the AM peak and PM peak respectively.
Arborfield Cross roundabout is also predicted to approach the capacity in both peaks causing extra
delays and queues. The VoC results are graphically shown in figures 11 and 12.

Figure 11:

Do-minimum. 2026 AM peak link and maximum junction turning movement VoC, %

Figure 12:

Do-minimum. 2026 PM peak link and maximum junction turning movement VoC, %

1.3

List of option tests

1.3.1

As part of the study a number of different options for Arborfield Relief Road have been considered,
which are schematically shown in figure 13.

Figure 13:
1.3.2

Arborfield Relief Road. Schematic representation of options A, B, C and D.

A number of variations of each of the option have been considered and these are detailed in tables 3
- 6. All scenarios have been tested using the WSTM3 model and the AM and PM peak hour 2026
Scenario C models (January 2013) were used as the basis for the assessment. The WSTM3 forecast
model development is described in details in the “WSTM3. Forecasting Report. Forecasting
Methodology and Results”, 26/03/2013.

Option

Table 3:
Option A tests
WSTM3 test
ref.erence number

A1

C017a_11Feb2013

A2

C017n_10Apr2013

A3

C017r_12Apr2013

Description

Option

WSTM3 test
ref.erence number

A4

C017f_27Feb2013

A5

C017m_05Apr2013

A6

C017g_27Feb2013

Description

Option

WSTM3 test
ref.erence number

A7

C017h_27Feb2013

A8

C017s_17Apr2013

A9

C017t_17Apr2013

Description

Option

WSTM3 test
ref.erence number

A10

C017u_01May2013

A11

C017v_01May2013

Description

Option

Table 4:
Option B tests
WSTM3 test
reference number

B1

C017b_11Feb2013

B2

C017o_10Apr2013

B3

C017i_28Feb2013

Description

Option

C1

Table 5:
Option C tests
WSTM3 test
reference number

C017c_11Feb2013

Description

Option

Table 6:
Option D tests
WSTM3 test
reference number

D1

C017d_26Feb2013

D2

C017e_26Feb2013

D3

C017p_10Apr2013

Description

Option

WSTM3 test
reference number

D4

C017q_10Apr2013

D5

C017k_28Feb2013

D6

C017l_28Feb2013

Description

1.4

Option test results

1.4.1

The assessment of the Relief Road options has been undertaken through a comparison with the dominimum scenario. This section considers results of each of the Relief Road option in turn.

1.4.2

To determine the effect of each of the options on the highway network the network parameters
selected for examination include:
traffic flows and flow differences on key links
link and maximum junction turning movement VoC

1.4.3

Different Relief Road options have been assessed relative to success criteria listed below:
(1)

Relieve congestion through the village (A327 Eversley Road, north of the Arborfield Cross
roundabout)

(2)

Relieve congestion at the Arborfield Cross junction

(3)

Impact on the local roads (including B3349 School Road, Swallowfield Road, Langley Common
Road and B3030 Sindlesham Road)

OPTION A1
1.4.4

Schematic presentation of option A1 alignment and test assumptions are shown in figure 14.

1.4.5

Modelled flows predicted under option A1 are presented in figure 15 for the AM peak and figure 17
for the PM peak. Option A1 flows have been compared against the do-minimum flows and the
changes in flows are demonstrated in figures 16 and 18 for the AM and PM respectively. Links
coloured in various shades of green are predicted to carry higher volumes of traffic with an
introduction of the Relief Road whereas those links coloured in different shades of blue are likely to
carry less traffic when compared to the do-minimum scenario. The absolute differences in flows of
less than 50 pcu are not shown.

1.4.6

Figures 19 and 20 show link VoC and maximum junction turning movement VoC in the AM and PM
peaks. The maximum junction turning movement VoC is the highest VoC across all turning
movements at a junction. In general, a VoC value of 85% and below indicates a spare capacity. A
VoC value of between 85% and 100% means that a junction or a turning movement operates within,
but approaching, capacity with signs of queuing and delays whereas a VoC value of 100% and
above indicates that the junction operates at or above capacity, resulting in queues and delays.

1.4.7

Traffic effects of the introduction of the Relief Road are described in table 7.

Figure 14:

Option A1 assumptions

Table 7:
Criteria

Option A1 results
WSTM3 results

(1) Relieve congestion
through the village

+/ Effect

Option A1 Relief Road is predicted to attract in the AM peak 289-327
pcu in the northbound direction and 9-34 pcu in the southbound
direction. In the PM peak the Relief Road is forecast to carry 185-189
pcu in the northbound direction and 104-106 pcu in the southbound
direction.
An introduction of an alternative route through the village of Arborfield
will provide a moderate relief to congestion through the village by
removing less than 100 pcu in the AM and less than 200 pcu in the
PM along the A327 Eversley Road.
There is still a significant volume of traffic going through the village
which still finds the A327 route more attractive than the Relief Road.
This is because the A327 route (which has a mixture of 30mph and
40 mph speed limits) offers quicker journey times than the Arborfield
Relief Road (in option A1 the Relief Road assumes a speed limit of
30mph all the way through).

(2) Relieve congestion at
Arborfield Cross

Though link and junction VoC values at Arborfield Cross roundabout
fall below 100% in Option A1, they are still very high highlighting that
the area is likely to be subject to delays and queuing in Option A1.

(3) Impact on the local
roads

The impact on local roads in the area of interest is moderate with no
significant flow changes. In the AM the volume of traffic carried by the
B3030 Sindlesham Road in the northbound direction is predicted to
increase by 74 pcu. In the PM the flow on the B3349 School Road is
predicted to increase by just over 50pcu in the eastbound direction.

Other

The additional capacity provided by the Relief Road results in an
effect of induced traffic attracting to the A327 corridor around 110150 northbound pcu in the AM peak, which previously used other
routes to reach their ultimate destinations. In the PM peak the effect
of induced traffic is negligible.

neutral

Figure 15:

Figure 16:

Option A1. 2026 AM peak actual flows, pcu

Option A1 minus Do-Minimum. 2026 AM peak actual flows, pcu

Figure 17:

Figure 18:

Option A1. 2026 PM peak actual flows, pcu

Option A1 minus Do-Minimum. 2026 PM peak actual flows, pcu

Figure 19:

Option A1. 2026 AM peak link and maximum junction turning movement VoC, %

Figure 20:

Option A1. 2026 PM peak link and maximum junction turning movement VoC, %

OPTION A2
1.4.8

Schematic presentation of option A2 alignment and test assumptions are shown in figure 21. Option
A2 is based on option A1 but assumes that the Relief Road is connected to the A327 via ghost-island
priority junctions, which prioritise the movement through the Relief Road.

1.4.9

Modelled flows predicted under option A2 are presented in figure 22 for the AM peak and figure 24
for the PM peak. Option A2 flows have been compared against the do-minimum flows and the
changes in flows are demonstrated in figures 23 and 25 for the AM and PM respectively. Links
coloured in various shades of green are predicted to carry higher volumes of traffic with an
introduction of the Relief Road whereas those links coloured in different shades of blue are likely to
carry less traffic when compared to the do-minimum scenario. The absolute differences in flows of
less than 50 pcu are not shown.

1.4.10

Figures 26 and 27 show link VoC and maximum junction turning movement VoC in the AM and PM
peaks. The maximum junction turning movement VoC is the highest VoC across all turning
movements at a junction. In general, a VoC value of 85% and below indicates a spare capacity. A
VoC value of between 85% and 100% means that a junction or a turning movement operates within,
but approaching, capacity with signs of queuing and delays whereas a VoC value of 100% and
above indicates that the junction operates at or above capacity, resulting in queues and delays.

1.4.11

Traffic effects of the introduction of the Relief Road are described in table 8.

Figure 21:

Option A2 assumptions

Table 8:
Criteria

Option A2 results
WSTM3 results

(1) Relieve congestion
through the village

Option A2 Relief Road is predicted to attract in the AM peak 1,1991,246 pcu in the northbound direction and 777-791 pcu in the
southbound direction. In the PM peak the Relief Road is forecast to
carry 999-1,120 pcu in the northbound direction and 938-931 pcu in
the southbound direction.
An introduction of an alternative route through the village of Arborfield
will significantly reduce the traffic going through the village thus
providing a congestion relief. Under option A2 the traffic volumes
passing through the village will drop much below to the 2010 levels.

(2) Relieve congestion at
Arborfield Cross

VoC values at the Arborfield Cross junction fall below 75%.

(3) Impact on the local
roads

Option A2 results in reassignment of traffic across a number of local
roads as traffic tries to avoid delays on the minor arms of the
A327/Arborfield Relief Road ghost-island junctions.
In the AM there is an increase in traffic of up to 194 pcu on the B3349
School Road in the eastbound direction but a reduction of up to 379
pcu in the westbound direction. Langley Common Road is predicted
to show an increase in traffic of up to 433 pcu in the westbound
direction. The northbound traffic along Swallowfield Road is forecast
to drop by up to 242 pcu. The southbound traffic on the Sindlesham
Road decreases by up to 259 pcu.
In the PM there is an increase in traffic of up to 130 pcu on the B3349
School Road in the eastbound direction but a reduction of up to 219
pcu in the westbound direction. Langley Common Road is predicted
to show an increase in traffic of up to 375 pcu in the westbound
direction. The northbound traffic along Swallowfield Road is forecast
to drop by up to 142 pcu. The southbound traffic on the Sindlesham
Road decreases by up to 196 pcu.

Other

Option A2 results in a significant reduction in capacity (and therefore
queues and delays) on the minor arms of the A327/Arborfield Relief
Road ghost-island junctions.
The additional capacity provided by the Relief Road results in an
effect of induced traffic attracting to the A327 corridor around 243
northbound pcu in the AM peak, which previously used other routes
to reach their ultimate destinations. In the PM peak the effect of
induced traffic is less material with around 84 pcu attracted from
other routes.

+/ Effect

Figure 22:

Figure 23:

Option A2. 2026 AM peak actual flows, pcu

Option A2 minus Do-Minimum. 2026 AM peak actual flows, pcu

Figure 24:

Figure 25:

Option A2. 2026 PM peak actual flows, pcu

Option A2 minus Do-Minimum. 2026 PM peak actual flows, pcu

Figure 26:

Option A2. 2026 AM peak link and maximum junction turning movement VoC, %

Figure 27:

Option A2. 2026 PM peak link and maximum junction turning movement VoC, %

OPTION A3
1.4.12

Schematic presentation of option A3 alignment and test assumptions are shown in figure 28. Option
A3 is a combination of options A1 and A2 and assumes that the Relief Road is connected to the
A327 at its northern end via ghost-island priority junctions, which prioritise the movement through the
Relief Road, and via a roundabout at its southern end.

1.4.13

Modelled flows predicted under option A3 are presented in figure 29 for the AM peak and figure 31
for the PM peak. Option A3 flows have been compared against the do-minimum flows and the
changes in flows are demonstrated in figures 30 and 32 for the AM and PM respectively. Links
coloured in various shades of green are predicted to carry higher volumes of traffic with an
introduction of the Relief Road whereas those links coloured in different shades of blue are likely to
carry less traffic when compared to the do-minimum scenario. The absolute differences in flows of
less than 50 pcu are not shown.

1.4.14

Figures 33 and 34 show link VoC and maximum junction turning movement VoC in the AM and PM
peaks. The maximum junction turning movement VoC is the highest VoC across all turning
movements at a junction. In general, a VoC value of 85% and below indicates a spare capacity. A
VoC value of between 85% and 100% means that a junction or a turning movement operates within,
but approaching, capacity with signs of queuing and delays whereas a VoC value of 100% and
above indicates that the junction operates at or above capacity, resulting in queues and delays.

1.4.15

Traffic effects of the introduction of the Relief Road are described in table 9.

Figure 28:

Option A3 assumptions

Table 9:
Criteria

Option A3 results
WSTM3 results

(1) Relieve congestion
through the village

Option A3 Relief Road is predicted to attract in the AM peak 1,1161,140 pcu in the northbound direction and 179-199 pcu in the
southbound direction. In the PM peak the Relief Road is forecast to
carry 878-884 pcu in the northbound direction and 257-260 pcu in the
southbound direction.
An introduction of an alternative route through the village of Arborfield
will significantly reduce the traffic going through the village in the
northbound direction but has very little effect on the volume of traffic
going in the southbound direction.

(2) Relieve congestion at
Arborfield Cross

VoC values at the Arborfield Cross junction fall below 75% in the AM
and below 78% in the PM.

(3) Impact on the local
roads

Option A3 results in reassignment of traffic across a number of local
roads.
In the AM there is a reduction in traffic of up to 280 pcu on the B3349
School Road in the westbound direction. The northbound traffic along
Swallowfield Road is forecast to drop by up to 162 pcu.

Other

Option A3 results in a significant reduction in capacity (and therefore
queues and delays) on the minor arm of the A327/Arborfield Relief
Road ghost-island priority junction.
The additional capacity provided by the Relief Road results in an
effect of induced traffic attracting to the A327 corridor around 237
northbound pcu in the AM peak, which previously used other routes
to reach their ultimate destinations. In the PM peak the effect of
induced traffic is less material with around 72 pcu attracted from
other routes.

+/ Effect

Figure 29:

Figure 30:

Option A3. 2026 AM peak actual flows, pcu

Option A3 minus Do-Minimum. 2026 AM peak actual flows, pcu

Figure 31:

Figure 32:

Option A3. 2026 PM peak actual flows, pcu

Option A3 minus Do-Minimum. 2026 PM peak actual flows, pcu

Figure 33:

Option A3. 2026 AM peak link and maximum junction turning movement VoC, %

Figure 34:

Option A3. 2026 PM peak link and maximum junction turning movement VoC, %

OPTION A4
1.4.16

Schematic presentation of option A4 alignment and test assumptions are shown in figure 35. Option
A4 is based on option A1 but assumes higher speed limit on the Relief Road, 40 mph and not 30mph
as in option A1, and additional demand management measures through the village.

1.4.17

Modelled flows predicted under option A4 are presented in figure 36 for the AM peak and figure 38
for the PM peak. Option A4 flows have been compared against the do-minimum flows and the
changes in flows are demonstrated in figures 37 and 39 for the AM and PM respectively. Links
coloured in various shades of green are predicted to carry higher volumes of traffic with an
introduction of the Relief Road whereas those links coloured in different shades of blue are likely to
carry less traffic when compared to the do-minimum scenario. The absolute differences in flows of
less than 50 pcu are not shown.

1.4.18

Figures 40 and 41 show link VoC and maximum junction turning movement VoC in the AM and PM
peaks. The maximum junction turning movement VoC is the highest VoC across all turning
movements at a junction. In general, a VoC value of 85% and below indicates a spare capacity. A
VoC value of between 85% and 100% means that a junction or a turning movement operates within,
but approaching, capacity with signs of queuing and delays whereas a VoC value of 100% and
above indicates that the junction operates at or above capacity, resulting in queues and delays.

1.4.19

Traffic effects of the introduction of the Relief Road are described in table 10.

Figure 35:

Option A4 assumptions

Table 10:
Criteria

Option A4 results
WSTM3 results

(1) Relieve congestion
through the village

Option A4 Relief Road is predicted to attract in the AM peak 926-981
pcu in the northbound direction and 809-821 pcu in the southbound
direction. In the PM peak the Relief Road is forecast to carry 892-922
pcu in the northbound direction and 951-980 pcu in the southbound
direction.
An introduction of an alternative route through the village of Arborfield
will significantly reduce the traffic going through the village thus
providing a congestion relief. Under option A4 the traffic volumes
passing through the village will drop significantly below the 2010
levels.

(2) Relieve congestion at
Arborfield Cross

VoC values at the Arborfield Cross junction fall below 75%.

(3) Impact on the local
roads

Option A4 results in a local reassignment of traffic between the A327
and the Relief Road and has little effect on traffic flow changes on
other local roads.

Other

The additional capacity provided by the Relief Road results in an
effect of induced traffic attracting to the A327 corridor around 144
northbound pcu in the AM peak, which previously used other routes
to reach their ultimate destinations. In the PM peak the effect of
induced traffic is negligible.

+/ Effect

Figure 36:

Figure 37:

Option A4. 2026 AM peak actual flows, pcu

Option A4 minus Do-Minimum. 2026 AM peak actual flows, pcu

Figure 38:

Figure 39:

Option A4. 2026 PM peak actual flows, pcu

Option A4 minus Do-Minimum. 2026 PM peak actual flows, pcu

Figure 40:

Option A4. 2026 AM peak link and maximum junction turning movement VoC, %

Figure 41:

Option A4. 2026 PM peak link and maximum junction turning movement VoC, %

