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INTRODUCTION

1.1.1 Surrey County Council’s Transport Studies team has been asked to review the
transport impacts related to introducing a permanent one-way system on B284
Hook Road and Temple Road, Epsom.
1.1.2 This request was raised by Surrey County Council’s Highway team after a
temporary one-way system was enforced to accommodate utility works on the
highway. There were mixed perceptions, however, as to whether congestion on
the local roads had eased as a result of altering sections of the highway from twoway to one-way working.
1.1.3 This document outlines the appraisal undertaken, as well as the potential transport
impacts, related to altering parts of the B284 Hook Road and Temple Road to oneway working.

2

BASE AND OPTION MODEL

2.1

Modelling Program

2.1.1 The microsimulation modelling program S-Paramics version 2014.1 developed by
SIAS has been used for this study.
2.1.2 S-Paramics is an internationally recognised microsimulation traffic flow modelling
program. It simulates the individual components of traffic flow and congestion,
and presents its output as a real-time visual display for traffic management and
road network design.
2.2

Base Model

2.2.1 The Epsom town centre microsimulation model was previously developed by
WYG. The model has been revalidated and extended by Surrey County Council to
allow the model to incorporate the B284 Hook Road, Temple Road and Lower
Court Road.
2.2.2 The model represents highway conditions of the average weekday AM (08:00 –
09:00) and PM peak hour (17:00 – 18:00).
2.2.3 The option model has been developed from a direct copy of the base model.
Information regarding the base model can be found in: ‘Epsom Microsimulation
Model: Local Model Development and Validation Report’ (document number
4A814001/001).
2.3

Option Model

Highway Alterations
2.3.1 The option model included the following key highway alterations to represent a
one-way system in the area of B284 Hook Road and Temple Road:


B284 Hook Road converted from two-way to one-way working in a southbound
direction of travel, between Pound Lane and Chase Road;



Temple Road converted from two-way to one-way working in a northbound
direction of travel, between Chase Road and Pound Lane; and
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A small section of Pound Lane between Temple Road and Lower Court Road
converted from two-way to one-way working in a eastbound direction of travel.

2.3.2 Figure 2.1 shows the alterations to the highway layout that were assessed in the
option model.

N

Two lane section on B284 Hook
Road to allow free flow merge at
junction of B284 Hook Road with
Pound Lane.

Key
Two-Way Sections
One-Way Sections

Figure 2.1: Highway layout modelled in option

2.3.3 Due to sections of the highway becoming one-way, turning movements at
associated junctions also needed to be altered. Some of these movments are no
longer permitted, for example at the roundabout of B284 Hook Road and Chase
Road it is no longer possible to turn left from Chase Road approach or travel
ahead from B284 Hook Road southbound approach to the junction.
2.3.4 It was also necessary to make more detailed alterations to junctions. Due to the
small section of Pound Lane between Temple Road and Lower Court Road
becoming one-way eastbound, it is only possible to turn left onto Pound Lane
when exiting Lower Court Road in a southbound direction. At the junction of B284
Hook Road with Pound Lane the ahead movement from B284 Hook Road
southbound and the right turn from Pound Lane have been modelled as free flow
merges, requiring a small section of B284 Hook Road to remain two lanes to allow
such a merge. Figure 2.1 illustrates the location of this two lane section, in a
southbound direction of travel, on B284 Hook Road.
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Forecasting
2.3.5 No forecasting of traffic flows was included in the assessment of the option model.
Therefore the vehicle trips utilised in the option model are the same as the base
model, allowing a direct comparison to be made between the two models.
Model Stability
2.3.6 Random numbers govern many aspects of microsimulation modelling, such as the
allocation of certain types of driver behaviour to a particular vehicles and the time
at which the vehicle is released. Each time the model is simulated, a unique
stream of random numbers is applied, with each different random number
generating a different output. This makes the simulation more authentic, because
in reality traffic flow is not the same, at the same time, everyday. For this reason,
the model was seeded with a value of 0 which ensures that this occurs.
2.3.7 The option model was run twenty-five times, in accordance with the base model, to
capture this daily variation in traffic flow. All reported model results are an average
of runs undertaken.
2.3.8 Table 2.1 sets out the model stability acceptability guidelines, taken from the
Department for Transport’s TAG unit 3.19 ‘Highway Assignment Modelling’, which
have been used to assess the stability of the option model, as well as the base
over multiple runs.
Measure
Delta

Acceptability Guideline
Less than 0.1% or at least stable with
convergence fully documented and all other
criteria met.

Percentage of links with flow change
Four consecutive iterations greater than 98%.
(P)<1%
Percentage change in total user costs
Four consecutive iterations less than 0.1%.
(V)
Table 2.1: Model stability acceptability guidelines

2.3.9 Table 2.2 presents the model stability results of the option model for the AM and
PM peak hours for the last ten of the twenty-five model runs. The absolute
average difference (AAD) and relative absolute average difference (RAAD) in link
flows as well as the standard deviation are also presented.
2.3.10 Model assignment stability results provide an indication of the stability of the model
outcomes between consecutive runs.
2.3.11 The model results in Table 2.2 indicate that the AM option model meets the
acceptability guideline in relation to the percentage of links with a change in flow
less than 1% as well as delta, but does not meet the criteria with regard to
percentage change in total user costs (V). Delta is an indicator of model
convergence and measures how far the current flow pattern is removed from the
desired equilibrium, represented by 0. The PM option model misses the delta and
V criteria but is stable with regard to percentage flow.
2.3.12 It is not considered that on the occasions where the model stability criteria are not
met, that it will affect the conclusions of the study. However, if further
consideration or option testing is required regarding the outcomes of the study, a
greater number of model runs is recommended to increase the stability of the
model.
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Comparison

AAD

RAAD
%FLOW
STDEV
DELTA
AM PEAK HOUR (08:00 – 09:00)
16
2.85
0.56
98.69
98.25
0.21
17
1.30
0.48
97.16
99.78
0.08
18
1.32
0.42
99.34
100.00
0.10
19
1.01
0.46
96.94
100.00
0.09
20
1.78
0.51
98.03
100.00
0.12
21
1.16
0.37
98.25
100.00
0.07
22
1.94
0.40
99.78
100.00
0.17
23
1.30
0.40
99.34
100.00
0.10
24
0.94
0.26
100.00
100.00
0.07
25
1.05
0.36
98.91
100.00
0.08
16
2.85
0.56
98.69
98.25
0.21
Criteria Met


PM PEAK HOUR (17:00 – 18:00)
16
5.26
0.89
97.60
100.00
0.59
17
4.41
0.60
99.78
100.00
0.49
18
3.87
0.49
99.56
100.00
0.43
19
3.25
0.44
100.00
100.00
0.35
20
3.17
0.39
100.00
100.00
0.38
21
3.07
0.49
100.00
100.00
0.34
22
3.01
0.42
100.00
100.00
0.31
23
7.49
1.05
98.04
100.00
0.84
24
8.08
0.91
99.78
100.00
0.93
25
2.72
0.36
100.00
100.00
0.29
16
5.26
0.89
97.60
100.00
0.59
Criteria Met


Table 2.2: Option model AM and PM peak hour model stability results

3

RESULTS AND ANALYSIS

3.1

Network Summary Statistics

V
0.15
0.03
0.11
0.30
0.27
0.42
0.31
0.12
0.14
0.16
0.15

0.38
0.75
1.51
0.50
0.13
0.24
0.26
1.00
0.63
0.11
0.38


3.1.1 Network summary statistics for the base and option test are presented in Tables
3.1 and 3.2. The results indicate the delay and average network conditions across
the entire model network for both the base and option models. Comparisons are
made for both the AM and PM peak hours.
3.1.2 The network summary statistics indicate that altering the highway layout to a oneway system in the vicinity of the B284 Hook Road and Temple Road increases
delay, distance travelled and average travel time, whilst reducing average speed
during both the weekday AM and PM peak hours.
3.1.3 The results indicate that the largest impacts are to occur in the PM peak hour.
Total network delay is expected to increase by 3% and total distance travelled
across the model network is to increase by 424 km (4%). The average speed of
vehicles is to decrease by nearly 1 km/hr, relating to a 6% decrease.
3.1.4 It should be noted that an increase in total distance travelled is to be expected as
the introduction of one-way roads can cause routes to be less direct. For
example, those beginning a journey on Temple Road wishing to travel south now
need to initially travel north to route via Pound Lane to then be able to travel south.
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Statistic
Base
Option
Total demand (no. of vehicles)
18,209
18,209
Total network delay (days)
37
38
Total distance travelled (km)
10,946
11,155
Average speed (km/hr)
12.3
12.1
Average travel time (mins)
7.81
8.01
Average distance (km)
1.60
1.62
Difference from base
Total demand (no. of vehicles)
0 (0%)
Total network delay (days)
1 (3%)
Total distance travelled (km)
209 (2%)
Average speed (km/hr)
-0.19 (-2%)
Average travel time (mins)
0.20 (3%)
Average distance (km)
0.02 (1%)
Scheme benefit?

Total network delay (days)

Total distance travelled (km)

Average speed (km/hr)

Average travel time (mins)

Average distance (km)
Table 3.1: Option versus base model network summary statistics for the weekday AM peak
hour (08:00 – 09:00)
Statistic
Base
Option
Total demand (no. of vehicles)
19,623
19,623
Total network delay (days)
28
31
Total distance travelled (km)
10,180
10,604
Average speed (km/hr)
15.1
14.3
Average travel time (mins)
6.05
6.49
Average distance (km)
1.53
1.55
Difference from base
Total demand (no. of vehicles)
0 (0%)
Total network delay (days)
3 (10%)
Total distance travelled (km)
424 (4%)
Average speed (km/hr)
-0.84 (-6%)
Average travel time (mins)
0.44 (7%)
Average distance (km)
0.02 (1%)
Scheme benefit?

Total network delay (days)

Total distance travelled (km)

Average speed (km/hr)

Average travel time (mins)

Average distance (km)
Table 3.2: Option versus base model network summary statistics for the weekday PM peak
hour (17:00 – 18:00)

3.2

Difference in Flow

3.2.1 By converting a section of the B284 Hook Road and Temple Road from two-way to
one-way working, the routing options for vehicles travelling through this section of
the network in a north and southbound direction of travel become more restricted.
3.2.2 Figures 3.1 and 3.2 display the changes in traffic flow between the base and
option model, at key turning movements in the vicinity of the proposed one-way
system.
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Figure 3.1: Option versus base model average flows (vehicles) for the weekday AM peak
hour (08:00 – 09:00)

3.2.3 Figure 3.1 indicates that the total amount of traffic flow approaching the one-way
system from the south via Waterloo Road and the north via B284 Hook Road
remains relatively similar in the weekday AM peak hour, with variations of
approximately 50 to 60 vehicles. The number of vehicles exiting via the B284
Hook Road southbound, towards, A24 East Street, also remains constant.
However, an additional 200 vehicles are exiting southbound via Waterloo Road,
towards A24 High Street, when compared to the base model.
3.2.4 As a result of the Temple Road and B284 Hook Road becoming one-way, the right
turn from Chase Road westbound to Waterloo Road northbound is to experience
an increase in flow of approximately 450 vehicles. The left turn from Pound Lane
westbound to B284 Hook Road northbound is also expected to experience a
similar large increase of approximately 370 vehicles. These increases in flow at
both these movements are a result of vehicles travelling from the town centre
which previously travelled northbound on the B284 Hook Road, which is no longer
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possible and are therefore having to route via Chase Road (westbound), Temple
Road (northbound) and Pound Lane (eastbound). Due to the left turn from Pound
Lane to the B284 Hook Road now being unopposed and free flowing, it is more
attractive for traffic to go via Pound Lane rather than continuing from Temple Road
onto Lower Court Road, as vehicles must give-way at the junction of Lower Court
Road with B284 Hook Road. It is apparent that the increase in traffic flow
travelling northbound via this route is approximately the equivalent amount of
traffic that travelled northbound on the B284 Hook Road in the base model where
the road was two-way operation, approximately 410 vehicles.
3.2.5 The same re-routing pattern occurs in a southbound direction as the left turn from
Lower Court Road to Pound Lane is to experience an increase in flow of
approximately 200 vehicles. The right turn from Pound Lane to B284 Hook Road,
as well as the right turn from B284 Hook Road to Chase Road, and the left turn
from Chase Road onto Waterloo Road, are all to experience similar increases in
flow.
By converting Temple Road from two-way to one-way working,
approximately 380 vehicles have to re-route to travel southbound as this direction
of travel is no longer permitted on Temple Road.
3.2.6 The alterations from two-way to one-way working on B284 Hook Road and Temple
Road is causing traffic to re-route via Chase Road and Pound Lane to continue
travelling north and south to reach their destinations.
3.2.7 In the AM peak hour total flow on the B284 Hook Road, between Pound Lane and
Chase Road, in the base model is 861 whereas in the option model the total flow
is 1,032, an increase in total flow of 171 vehicles. With regards to Temple Road,
between Chase Road and Pound Lane, the total flow in the base and option
models are 896 and 999 vehicles respectively, resulting in an increase in total flow
of 103 vehicles.
3.2.8 Figure 3.2 shows very similar changes in traffic flows in the weekday PM peak
hour. As a result of the one-way working there are approximately 400 additional
vehicles travelling northbound along Temple Road, and 150 vehicles southbound
along the B284 Hook Road, during the weekday PM peak hour. Such increases in
flow equate to the amount of flow that travelled along the opposite directions of
these roads in the base model where two-way working is permitted.
3.2.9 Total flow on the B284 Hook Road, between Pound Lane and Chase Road, is to
decrease by 84 vehicles between the base and option models in the weekday PM
peak hour, as the total flow on this section of road is 833 and 749 vehicles
respectively. Whereas the total flow on Temple Road, between Chase Road and
Pound Lane, is to increase by 371 vehicles in the option test when compared to
the base model as the total flows in each model is 777 and 1,149 vehicles
respectively.
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Figure 3.2: Option versus base model average flows (vehicles) for the weekday PM peak
hour (17:00 – 18:00)

3.3

Link Delay

3.3.1 Delay at key junctions can be estimated by use of link delay. Link delay refers to
the average journey time travelled along individual sections of roads. Delay can
increase or decrease according to the level of congestion at a junction in close
proximity.
3.3.2 Figures 3.3 and 3.4 present comparisons of link delay between the base model
and option model for the weekday AM and PM peak hours.
3.3.3 Figure 3.3 indicates that in the weekday AM peak hour, the greatest increase in
link delay is to occur on the B284 Hook Road southbound between Lower Court
Road and Longmead Road, with an increase of approximately 80 seconds, just
over one minute.
Consequently, Longmead Road, approaching the mini
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roundabout with the B284 Hook Road is also projected to experience one of the
largest increases in journey time, approximately one minute.
3.3.4 The journey time on Pound Lane is estimated to remain relatively constant
between the base and option models, even though the flow is estimated to
increase by approximately 500 vehicles in the AM peak hour. The journey time on
Pound Lane is not impacted by such a large increase in flow due to traffic no
longer having to give-way when adjoining the B284 Hook Road in the option
model. As part of the one-way system layout the left turn from Pound Lane is
unopposed and the right turn is facilitated by a free-flow merge.
3.3.5 Introduction of the one-way working on B284 Hook Road and Temple Road
removes the link delay of approximately 35 to 40 seconds, encountered in the
base model at the junctions with Chase Road and Pound Lane.

Figure 3.3: Option versus base model average link delay (seconds) for the weekday AM peak
hour (07:00 – 08:00)
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Figure 3.4: Option versus base model average link delay (seconds) for the weekday PM peak
hour (17:00 – 18:00)

3.3.6 Figure 3.4 shows the weekday PM peak hour is also expected to follow similar
patterns to the weekday AM peak hour. However, the link delay that is removed
by converting B284 Hook Road and Temple Road to one-way is greater in the
weekday PM peak hour than the AM, specifically on Temple Road with a reduction
greater than one minute.
3.3.7 The largest increases in journey time are to occur on the B284 Hook Road
southbound between Lower Court Road and Longmead Road, with an increase of
approximately 100 seconds, just under two minutes. An increase in journey time
continues further downstream on the B284 Hook Road southbound in the weekday
PM peak hour as the section between Pound Lane and Chase Road is to incur an
increase of approximately 50 seconds.
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3.3.8 Similarly to the AM peak hour, Longmead Road is also expected to incur an
increase in journey time approaching the roundabout with the B284 Hook Road in
the PM peak hour 70 seconds, just over one minute.
3.3.9 Pound Lane is to incur a slight increase in journey time in the option when
compared to the base, which is also slightly larger than that forecast to occur in
the AM weekday peak hour, approximately 10 seconds.
3.3.10 In summary, the majority of links in the vicinity of the B284 Hook Road and
Temple Road proposed one-way system are expected to experience an increase
in delay.
3.4

Journey Times

3.4.1 Four journey time routes have been analysed, as presented in Figure 3.5.
N

Key
Waterloo Road / Chase Road NB / SB
Temple Road / Pound Lane NB
B284 Hook Road SB

Figure 3.5: Analysed journey time routes
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3.4.2 Table 3.3 presents a comparison of average journey times between the option and
base models for the four analysed routes during the weekday AM peak hour. The
results for the weekday PM peak hour are shown in Table 3.4.
Base
Option
(mm:ss)
(mm:ss)
Waterloo Road / Chase Road northbound
01:58
01:26
Waterloo Road / Chase Road southbound
03:54
03:23
Temple Road / Pound Lane northbound
01:15
01:32
B284 Hook Road southbound
08:14
09:44
Difference from base
Waterloo Road / Chase Road northbound
-00:32
Waterloo Road / Chase Road southbound
-00:31
Temple Road / Pound Lane northbound
00:17
B284 Hook Road southbound
01:30
Scheme benefit?

Waterloo Road / Chase Road northbound

Waterloo Road / Chase Road southbound

Temple Road / Pound Lane northbound

B284 Hook Road southbound
Table 3.3: Option versus base model average journey times for the weekday AM peak hour
(08:00 – 09:00)
Route

Base
Option
(mm:ss)
(mm:ss)
Waterloo Road / Chase Road northbound
02:26
02:00
Waterloo Road / Chase Road southbound
05:32
05:02
Temple Road / Pound Lane northbound
01:13
01:27
B284 Hook Road southbound
08:12
10:07
Difference from base
Waterloo Road / Chase Road northbound
-00:26
Waterloo Road / Chase Road southbound
-00:30
Temple Road / Pound Lane northbound
00:14
B284 Hook Road southbound
01:55
Scheme benefit?

Waterloo Road / Chase Road northbound

Waterloo Road / Chase Road southbound

Temple Road / Pound Lane northbound

B284 Hook Road southbound
Table 3.4: Option versus base model average journey times for the weekday PM peak hour
(17:00 – 18:00)
Route

3.4.3 Tables 3.3 and 3.4 show that the Waterloo Road / Chase Road northbound and
southbound routes benefit from the proposed one-way system in both the
weekday AM and PM peak hours, as the journey times are estimated to reduce by
approximately 30 seconds.
3.4.4 However, the routes of Temple Road / Pound Lane northbound and B284 Hook
Road southbound are to dis-benefit from the proposed scheme as journey times
on these routes are to increase by approximately 15 seconds and between 90 and
120 seconds, in the AM and PM peak hours respectively.
3.4.5 The local validation of the base model indicated that the model journey time on the
B284 Hook Road southbound is presented as slightly optimistic in the weekday
AM peak hour. However, the option model is consistently presenting that
increases in journey times, of over 120 seconds, are expected to occur for this
entire route in both the weekday AM and PM peak hours.
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SUMMARY AND CONCLUSIONS

4.1.1 This document outlines the traffic impacts of converting a section of the B284
Hook Road and Temple Road from two-way to one-way working, thus introducing
a one-way system to this part of the highway network.
4.1.2 In the model option the following sections of the highway were converted from twoway to one-way working: the B284 Hook Road, between Pound Lane and Chase
Road in a southbound direction of travel; and Temple Road between Chase Road
and Pound Lane in a northbound direction of travel.
4.1.3 As a result of reduced route choices to travel north and south, traffic flows have
altered at the junctions in the vicinity of the roads changed from two-way to oneway working. Consequently, changes in average link delay are a result of vehicles
having to re-route to reach their destination, with the majority of link delay
increasing, specifically on the B284 Hook Road southbound.
4.1.4 The Waterloo Road / Chase Road north and southbound journey time routes
benefit from a reduction in journey time of approximately 30 seconds in both the
weekday AM and PM peak hours. Whereas, the Temple Road / Pound Lane
northbound and B284 Hook Road southbound routes dis-benefit as the journey
times are to increase, specifically the B284 Hook Road southbound by a maximum
of two minutes.
4.1.5 In summary the proposed one-way system would have traffic impacts related to
route choice and thus alter flows, delays and journey times in the vicinity of the
proposed alterations. Consideration must be given as to whether the scheme is
beneficial for the highway network in the vicinity of the scheme.
4.1.6 This assessment only looks at traffic impacts of the scheme. There are other
aspects of the scheme which could bring benefits, such as increased pedestrian
space, which are not addressed here but should be considered when deciding
whether this scheme should be taken forward.
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