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1 Introduction 

1.1 Location and Scheme Background 

1.1.1 In 2014 Torbay Council submitted a Business Case to the Local Transport 
Board (LTB) to secure funding for town centre traffic improvements in 
Torquay geared to improve access into the commercial heart of the town 
centre.  

1.1.2 The scheme would see traffic being able to access Torre and the town centre 
more easily by reversing the current traffic flow and in doing so provide a 
more direct route to the town centre. Pedestrians and cyclists would also 
benefit from new crossings and opportunities for improved routes. 

1.1.3 The concept has been welcomed by both Full Council and the Transport 
Working Party on a consistent basis for several years and most recently in 
February and January 2015 respectively. 

1.1.4 Funding has been allocated within the Heart of the South West Local 
Enterprise Partnership (LEP) Growth Deal secured from central government 
in July 2014. 

1.1.5 The study location is in the area to the northwest of Torquay town centre in 
Torre. The study area is situated in the north of Torbay with Torre at the 
southern end of the A3022, which is a key link to Newton Abbot and Exeter. 
Diagram 1 shows the location of the study area in relation to the surrounding 
area. 

 
Diagram 1: Location Plan 
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1.1.6 The area is made up of many local roads and streets providing access to 

residencies and shops. Routing through the area, particularly inbound 
towards the town centre, can be confusing with many one-way streets and 
banned turns. Diagram 2 shows the location of the study. 

 

 
Diagram 2: Study Area 

 
1.1.7 Several options have been proposed to provide easier, more convenient 

access into and out of the town centre than is currently available.  

1.2 Purpose of this Report 

1.2.1 This report forms part of the supporting information for a Business Case now 
being developed to release the Growth Deal funding to Torbay Council and 
enable work to start in the new financial year. Work could start as early as 
September 2015 once the summer peak trading season is over.  

1.2.2 This report provides details on the assessment of 12 proposed options, 
before selecting which options to carry forward to the next stage of 
assessment.    

Towards Town Centre 

Contains Ordnance Survey data  
© Crown copyright and database right 2015 
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1.3 Structure of the Report 

Section 2: Scheme Overview 

Section 3: Forecast Demand Calculations 

Section 4: Preliminary Assessment of Alternative D 

Section 5: General Provision 

Section 6: Assessment of Inbound Provision 

Section 7: Assessment of Outbound Provision 

Section 8: Summary and Conclusions 
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2 Scheme Overview 

2.1 Forecast Options 

2.1.1 The general concept of reversing the direction of flow on Union Street 
between Brunswick Terrace and Trematon Avenue (see Diagram 2) is 
common to all schemes. 

2.1.2 In the inbound direction four alternatives have been considered, these are as 
follows: 

A) Retain existing arrangements on Union Street between Trematon 
Avenue and Castle Circus, with inbound traffic routing via Trematon 
Avenue and Lymington Road; 

B) Permit 2-way traffic for all traffic on Union Street between Trematon 
Avenue and Castle Circus; 

C) Permit bus only traffic to travel southbound (retain northbound 
provision for all vehicles) on Union Street between Trematon Avenue 
and Castle Circus; or 

D) As C but with 2-way traffic on Lymington Road between St Marychurch 
Road and Trematon Avenue. 

 

2.1.3 Alternatives A – C have also been tested under a further variant which allows 
2-way traffic between the town hall car park and Trematon Avenue, 
improving exit arrangements for users of the town hall car park. 

2.1.4 Allowing 2-way traffic on Lymington Road (either from the car park or from St 
Marychurch Road) would require the construction of a roundabout at the 
Trematon Road / Lymington Road junction, this is discussed further in 
section 4.  

2.1.5 The aim in the outbound direction is to facilitate outbound movements, 
compensating for the reversal of Union Street northbound between Trematon 
Avenue and Brunswick Terrace. Three alternatives have also been 
considered as follows: 

1) Permit the right turn from Tor Hill Road (east) to Tor Hill Road (north) 
by introducing a new right turn facility at the current signalised junction; 

2) Sign traffic to Belgrave Road / Lucius Street junction, encouraging 
traffic to use Belgrave Road and South Street; and 

3) Provide a roundabout at the junction between Tor Hill Road, Tor 
Church Road and Abbey Road. 

 
2.1.6 By taking permutations of the 4 inbound alternatives and 3 outbound 

alternatives, a total of 12 scheme alternatives have been considered. The 
labelling of alternatives is provided in Table 1. 
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Inbound 
A) 

No change 
on Union 

Street south 
of court 

B) 
All traffic 2-

way on Union 
Street south 

of court 

C) 
Bus only SB 

on Union 
Street south 
of court, all 
traffic NB. 

D) 
As C) but  

All traffic 2-
way traffic on 

Lymington 
Road 

O
u

tb
o

u
n

d
 

1. Right Turn 
allowed at 
Tor Hill Road 
junction  

1A 1B 1C 1D 

2. No change – 
Traffic exits  
by right turn 
at Belgrave 
Road/Lucius 
Street 
junction 

2A 2B 2C 2D 

3. Roundabout 
at Tor Hill 
Road 
junction 

3A 3B 3C 3D 

Table 1: Scheme Alternatives Considered 

 
2.2 Junction Designs 

2.2.1 To assess the proposals outlined in section 2.1, different options were 
considered for a number of junctions. Seven key junctions were identified; 
these are described in Table 2 and shown in Diagram 3. 

Number Junction 
1 Union Street / Brunswick Terrace / Laburnum Row 
2 Union Street/Trematon Avenue 
3 Lymington Road/Trematon Avenue/Thurlow Road 
4 Castle Circus/Castle Road/Union Street 
5 Tor Hill Road/Tor Church Road/Abbey Road 
6 Belgrave Road/Lucius Street/Falkland Road 
7 Upton Road/Union Street 

Table 2: List of key junctions 
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Diagram 3: Location of key junctions considered 

 
2.2.2 Each junction was tested to find the best design based on the following 

questions; 

• Geometry – are appropriate standards likely to be met, can adequate 
number of lanes be provided; 

• Safety – might any unintended impacts on safety be introduced; 

• Operation – how well does the junction operate under the predicted flow in 
the future compared to the current layout e.g. capacity, delay times; and 

• Parking – will there be any impact on existing parking / opportunities for 
new parking. 

 
2.2.3 Table 3 outlines the junction designs that have been considered.  

Contains Ordnance Survey data  
© Crown copyright and database right 2014 
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Junction 
Number 

Design 
Number 

Description  

1 J101 
Change of priority to facilitate flow reversal on Union 
Street. 

2 

J201 
Priority into Trematon Avenue from the south, Union Street 
one way. 

J202 
Priority into Trematon Avenue from the south, Union Street 
two way for bus only. 

J203 Priority into Trematon Avenue from the south, Union Street 
two way for all vehicles 

J204 Free flow junction with weaving on Trematon Avenue 

J205 Priority into Trematon Avenue from the north, Union Street 
one way 

3 

J301 Free flow junction, remove provision from Trematon 
Avenue into Thurlow Road.  

J302 Free flow junction, toucan crossing and retain provision into 
Thurlow Road. 

J303 Roundabout with no access from car park 
J304 Roundabout with access from car park 

4 
J401 Bus only entry from Union Street allowed. 
J402 All vehicle entry from Union Street allowed. 

5 
J501 Signalised with right turn allowed 
J502 Roundabout 

Table 3: Junction design options 

 



 

 

Scheme Design Assessment Report.doc  P a g e  | 10      

3 Forecast Demand Calculations 

 
3.1 Overview 

3.1.1 This section outlines the methodology for deriving forecast flows in the AM 
and PM peak for use in the operational assessment at each junction for the 
different alternatives discussed in section 2. For completeness, details have 
also been provided for the interpeak models which will later be taken forward 
to economic assessment. 

3.2 Model Years 

3.2.1 The base year for the model is 2014. Two model forecast years have been 
identified as 2017 and 2031. 

3.3 Matrix Growth 

3.3.1 SATURN models for the base year AM, interpeak and PM peaks have been 
built, calibrated and validated. Further details on this can be found in the 
Data Collection and Model Validation Report (ref: B2305037/R/0001).  

3.3.2 The AM, interpeak and PM base matrices were adjusted to reflect future 
growth in the forecast years 2017 and 2031. The light vehicle and heavy 
vehicle matrices were considered separately. 

3.3.3 Light vehicle growth was calculated using TEMPro with origin and destination 
factors for the region of Torquay applied to all zones. The TEMPro factors 
used are shown in Table 4. In each case the average of the origin and 
destination growth factors has been applied across each matrix. 

Peak 
2017 2031 

Origin Destination Origin Destination 
AM 1.0191 1.0282 1.0718 1.1217 

IP 1.0298 1.0294 1.1597 1.1576 
PM 1.0272 1.0211 1.1217 1.0882 

Table 4: TEMPro Factors 

 
3.3.4 In addition to TEMPro growth, income and fuel adjustment factors were 

applied to the light vehicle matrix. The values used are shown in Table 5. 

Year Income Fuel Combined 
Adjustment Factor 

2017 1.01 1.03 1.04 
2031 1.04 1.06 1.10 

Table 5: Income and Fuel Adjustment Factors 
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3.3.5 The base heavy vehicle matrix was scaled using data from the National 
Transport Model (NTM). One factor was applied to the whole matrix for each 
forecast year and these factors are shown in Table 6. 

Year NTM factor 
2017 1.006 
2031 1.090 

Table 6: NTM factors 

 
3.3.6 Matrix totals for light and heavy vehicles combined are given in Table 7. 

Peak 2014 2017 2031 
AM 3642 3869 4389 
IP 2977 3180 3782 
PM 3425 3639 4154 

Table 7: Matrix Totals in PCUs 

 
3.3.7 The derived growth across the matrix has also been calculated and is 

summarised in Table 8. 

 Peak 2017 2031 
AM 6.2% 20.5% 
IP 6.8% 27.0% 
PM 6.2% 21.3% 

Table 8: Forecast Matrix Growth from 2014 

  
3.3.8 Table 8 shows that the growth rate is highest in the interpeak period as 

reflected by the TEMPro factors in Table 4 which are also highest in the 
interpeak. 

3.4 Forecast SATURN network 

3.4.1 Different routing parameters have been used in the SATURN models for 
2017 and 2031. The values used are shown in Table 9. These have been 
derived using data from the Department for Transport’s Transport Analysis 
Guidance (TAG) databook on typical values of time, vehicle operating costs, 
car occupancy and trip purpose proportions. An average network speed of 
30 km/hr has been assumed in the derivation of PPK values. 

Year Userclass PPM PPK 

2017 
Light Vehicle 21.2 12.5 
Heavy 
Vehicle 

21.5 40.2 

2031 
Light Vehicle 27.6 11.4 
Heavy 
Vehicle 

28.3 43.9 

Table 9: Pence Per Minute (PPM) / Pence Per Kilometre (PPK) values 

 
3.4.2 Forecast SATURN networks have been created for the operational 

assessment from which to derive forecast flows. The derived model flows are 
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given in Appendix 1. Key network statistics were calculated to assess any 
problems there may be in the future with each scheme implemented. These 
are shown in Appendix 2. 

3.4.3 The time to travel between each pair of zones in the 2017 and 2031 
SATURN models was compared to the equivalent base network journey 
time. Scatter plots of the forecast year journey times against the 2014 
journey times are shown in Figure 1.  The analysis shows that journey times 
through the model do not change significantly between base year and future 
years and that junctions do not reach capacity. Capacity is not anticipated to 
be a problem across the study area, demonstrating that this is not a capacity 
enhancing scheme. 

 
3.5 Summary 

3.5.1 Forecast models have been created for each of the three peak periods for 
each of the schemes. The models have been tested for the realism of 
forecast results and have been shown to be behaving sensibly. The AM and 
PM SATURN models have been used to produce flows to test the operation 
of each junction in subsequent sections, with all three models used as part of 
an economic assessment. 
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4 Preliminary Assessment of Alternative D 

4.1 Overview 

4.1.1 During the study it was observed that there are several constraints involved 
with enabling 2-way traffic on Lymington Road. These ultimately ruled out 
alternative D and all variants which improved access to the town hall car park 
as potential solutions. This section discusses these constraints and explains 
alternative D has not been taken further in the assessment process. 

4.2 Options Considered  

4.2.1 Focus was initially placed on the Lymington Road / Trematon Avenue 
junction as this was considered the most difficult location in design and 
operational terms. 

4.2.2 A roundabout solution was considered as the only feasible option at this 
location. In addition, the following were also considered and dismissed: 

•  A priority junction was dismissed due to the number of conflicts which 
would be introduced at the junction, the constrained environment (hence 
the difficulty in providing flares at stop lines) and the likely poor 
operational performance and safety at the junction. 

• A signalised solution was also dismissed due to the likely delay it would 
introduce to traffic. 

 
4.3 Assessment of Lymington Road / Trematon Avenue (Junction 3) 

4.3.1 A detailed set of results has not been given in this section, however relevant 
results are provided later in the report as part of the wider assessment of the 
range of alternatives. 

4.3.2 Table 11 (section 6.3) summarises the operational assessment of the 
junction and shows that a roundabout junction would operate significantly 
over capacity unless Union Street is opened to all traffic 2-way between 
Trematon Avenue and Castle Circus (alternative B). The table also shows 
some of the remaining major design issues associated with a roundabout at 
this location. These findings effectively eliminated alternative D altogether as: 

• the purpose of the option (and the differentiator with alternative C) is that 
the scheme allows 2-way traffic on Lymington Road and; 

• the roundabout forms an intrinsic part of the alternative. 

  
4.3.3 Given that the design considerations for option D and option C are largely 

the same at this location, and that the conclusions of the operational 
assessment of alternative C were found to be applicable to alternative D, 
detailed results for alternative D have been omitted from the remainder of the 
report.  
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5 General Provision 

 
5.1 Overview 

5.1.1 This section analyses the changes which are common to all alternatives in 
order for the section of Union Street between Trematon Avenue and 
Laburnum Row to be reversed in direction.  

5.2 Locations 

5.2.1 Due to current concerns expressed by residents of Morgan Avenue of rat 
running traffic on this road; it is assumed that any scheme would include 
traffic calming measures to avoid excessive use of this route. 

5.2.2 The Union Street / Laburnum Row (junction 1) and Upton Road / Union 
Street (junction 7) junctions have been considered as these are directly 
affected by the reversal on Union Street. In the case of junction 1, proposals 
for the junction have been made which facilitate the use of Union Street in 
the southbound direction. For junction 7, no specific proposals have been 
made but commentary is provided on the likely operation and some of the 
issues associated with changes to flows at the junction. 

5.3 Assessment of Union Street / Laburnum Row (Junction 1) 

5.3.1 It is proposed that the junction will be realigned to facilitate use of Union 
Street to the south (S) in the southbound direction. Existing parking in the 
vicinity of the junction will be retained; to facilitate access to Palm Road, 
parking will remain on the south side of Union Street (S). A raised plateau 
has been proposed at the junction to encourage slower traffic speeds and 
allow safer pedestrian crossing at the junction. A concept design plan is 
provided in drawing J101 included at the end of this report. 

5.3.2 No traffic model has been developed for this junction due to the limited 
number of conflicts occurring. Only traffic from Brunswick Terrace will be 
required to give way at the junction and given the low traffic flows from this 
road, any delay is considered to be insignificant. 

5.4 Assessment of Upton Road / Union Street (Junction 7) 

5.4.1 This junction currently gives priority to traffic on Union Street, although 
present day flows are much higher coming from Upton Road. Under existing 
arrangements and with forecast growth the junction is predicted to reach 
capacity by 2031 in the AM peak. This would be without any increase in 
traffic approaching the junction from the Torre direction brought about by the 
scheme. 

5.4.2 Given the high likelihood of the flows at the junction exceeding capacity with 
the reversal in place, the junction was tested using a PICADY model with the 
priorities reversed for all options; the results showed that the junction 
operated within capacity in the AM and PM peak in 2031 with the reversal in 
place. Detailed junction model results are provided in Appendix 3. 
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6 Assessment of Inbound Provision 

 
6.1 Overview 

6.1.1 This section analyses the various options at each junction location for 
alternatives A to C. At each location the operational assessment has the 
potential to yield different conclusions due to the different flows likely to arise.  

6.1.2 At each location, where appropriate a commentary is provided on the 
findings during the design and operational assessment and design process 
together with summary results from the operational assessment. 

6.2 Assessment of Union Street / Trematon Avenue (Junction 2) 

6.2.1 The reversal of the direction on Union Street north of Trematon Avenue 
would require reconfiguration of Union Street / Trematon Avenue (junction 2). 
A number of designs have been considered based on each alternative.  

6.2.2 Where appropriate a detailed junction model has been created to test the 
operation of the junction in the AM and PM peak. 

6.2.3 Table 10 gives details about the modelling results for 2031 and design 
considerations associated with each possible operation of this junction. Full 
results from the operational assessment can be found in Appendix 3. These 
results have been used later in the report to conclude the preferred 
alternative for the Torquay Town Centre Access scheme. 
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Option Software Altern. 
Avg. DoS Avg. Delay (s) Queue (PCUs) 

Operational Commentary Draw-
ing Layout Commentary 

AM PM AM PM AM PM 

 
1 

 
PICADY 

1A 80% 50% 35 14 4 1 Junction works within capacity in 2031 
reaching 80% in the AM peak and 50% in 
the PM peak. Delays experienced on 
Union St (N) but less than one minute in 
both peaks in 2031 and less than five 
PCUs. J201 

Layout considered for retention of prison van parking and 
is based on an assumption that remaining width might be 
insufficient for two traffic lanes on Trematon Avenue. 
The removal of a general traffic lane provides potential for 
increasing parking on Union Street (S). 
Pedestrian crossings would be slightly improved through 
the provision of formalised crossing points and tactile 
paving. Crossing of Union Street (S) easier across single 
traffic lane.  

1B       
1C       
2A 83% 51% 41 15 4 1 
2B       
2C       
3A 81% 44% 36 13 4 1 
3B       
3C       

2 PICADY 

1A       Junction works within capacity with no 
DoS greater than 85% in 2031. Queues 
are no greater than five PCUs in length 
and delays are less than one minute. 

J202 

Layout considered to provide bus access to Union Street 
(S). 
Approximately six parking spaces to be removed on Union 
Street (N). Retention of parking on Union Street (S) is 
proposed, however current traffic lane widths are below 
standard and additional width possibly required for safe 
implementation of contraflow bus lane.  
Pedestrian crossing points would be formalised through 
provision of tactile paving. Crossing of Union Street (S) 
complicated by two-way traffic flows, however bus flows 
will be relatively low. 

1B       
1C 81% 49% 46 17 5 1 
2A       
2B       
2C 81% 50% 46 17 5 1 
3A       
3B       

3C 80% 46% 45 16 5 1 

3 PICADY 

1A       Traffic movements from Union Street (N) 
to Union Street (S) give way to higher 
movement from Union Street (S) to 
Trematon Avenue. Delays considered 
unacceptable. 

J203 

Layout considered to provide all-vehicle access to Union 
Street (S). 
Approximately six parking spaces to be removed on Union 
Street (N). Retention of parking on Union Street (S) is 
proposed, however current traffic lane widths are below 
standard and additional width possibly required for safe 
implementation of contraflow bus lane. 
Pedestrian crossing points would be formalised through 
provision of tactile paving. Crossing of Union Street (S) 
complicated by two-way traffic flows. 
 

1B 80% 110% 61 323 6 46 
1C       
2A       
2B 80% 114% 63 400 6 55 
2C       
3A       
3B 80% 105% 99 284 10 40 

3C       

4 - 

1A - - - - - - There are no traffic conflicts at this 
junction and hence no model has been 
tested. 
 

J204 

Layout has been considered to ensure free flow of traffic 
and minimise delay from north and south.  
Prison Van parking likely to require removal. 
The removal of a general traffic lane provides potential for 
increasing parking on Union Street (S). 
Pedestrian crossings would be slightly improved through 
the provision of formalised crossing points and tactile 
paving. Crossing of Union Street (S) easier across single 
traffic lane. 

1B       
1C       
2A - - - - - - 
2B       
2C       
3A - - - - - - 
3B       
3C       

5 PICADY 

1A 129% 119% 678 453 105 72 Junction does not work in 2031. Queues 
and delays are considered unacceptable. 
Conditions are worst in the AM peak as 
more vehicles turn left into Trematon 
Avenue to access the town centre. 

J205 

As option 1 but prioritises flow of traffic into town centre. 
1B       
1C       
2A 130% 122% 718 530 111 83 
2B       
2C       
3A 130% 124% 706 565 109 89 
3B       
3C       

Table 10: Assessment of Junction Options at Union Street/Trematon Avenue
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6.3 Assessment of Lymington Road / Trematon Avenue (Junction 3) 

6.3.1 This section builds upon a number of the findings discussed in section 4.3. 
Several designs have been considered for the Lymington Road / Trematon 
Avenue junction. In addition to the roundabout option which facilitates 2-way 
flow on Lymington Road, a free flow arrangement has also been considered.  

6.3.2 It has been observed that currently vehicle speeds are slow between 
Trematon Avenue and Lymington Road (S) due to the small turning radius 
for this turn and the limited available stacking space for vehicles turning into 
Thurlow Road. To address a concern about the ultimate capacity of this 
movement and the ability of the network at this location to accommodate an 
increase in traffic travelling from (reversed) Union Street, the first of these 
involve improving the current alignment to increase capacity and improve 
safety at the junction. 

6.3.3 Two roundabout designs were tested using ARCADY, whereas no 
operational assessment was completed for the other junctions due to them 
operating predominantly under free flow conditions. 

6.3.4 A summary of the operational results for 2031 and design factors are given in 
Table 11. The results for each option can be found in Appendix 3. 
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Option Software Altern. 
Avg. DoS Avg. Delay (s) Queue (PCUs) 

Operational Commentary Drawing Layout Commentary 
AM PM AM PM AM PM 

1 - 

1A - - - - - - There is no conflict between the major 
arms, so this has not been modelled. 

J301 

Aims to improve flow and safety whilst maintaining most 
direct route for forthcoming cycle route passing through 
this location. 
Safe pedestrian / cycle crossing facilitated by an island 
providing refuge (allows crossing of the two Trematon 
Avenue lanes separately). Provision of island would 
necessitate removal of the ahead lane into Thurlow Road. 
Parking on Trematon Avenue relocated to opposite side of 
carriageway, otherwise parking largely unchanged. 

1B - - - - - - 
1C - - - - - - 
2A - - - - - - 
2B - - - - - - 
2C - - - - - - 
3A - - - - - - 
3B - - - - - - 
3C - - - - - - 

2 - 

1A - - - - - - There is no conflict between the major 
arms, so this has not been modelled. 
Delay will be introduced to general traffic 
due to the toucan crossing, however no 
capacity problems are anticipated. 

J302 

Aims to improve flow and safety whilst maintaining ahead 
lane into Thurlow Road and improving stacking length. 
Safe pedestrian / cycle crossing facilitated by toucan 
crossing (pedestrians/cyclists not crossing two lanes). 
Parking on Trematon Avenue relocated to opposite side of 
carriageway, otherwise parking largely unchanged. 

1B - - - - - - 
1C - - - - - - 
2A - - - - - - 
2B - - - - - - 
2C - - - - - - 
3A - - - - - - 
3B - - - - - - 
3C - - - - - - 

3 PICADY 

1A 130% 102% 679 209 130 51 Junction is over capacity in 2017 and 2031 
except under alternatives 1B, 2B and 3B 
(two way traffic on Union Street). 
Both Trematon Avenue and Lymington 
Road (N) arms are over capacity with 
large queues and delays. 

J303 

Tested to examine feasibility of roundabout option under 
ideal traffic and alignment conditions (i.e. only one-way 
traffic on Lymington Road (S). 
Level differences make Thurlow Road tie in to roundabout 
impossible, making Thurlow Road exit only. Thurlow Road 
merge is close to the roundabout and could pose a safety 
concern. 
Only poor deflection can be achieved from Lymington 
Road (N) and HGVs will be unable to negotiate 
roundabout from Trematon Avenue to Lymington Road 
without crossing central island. 
Pedestrian crossing in vicinity of junction would be made 
more difficult due to loss of island refuge. 

1B 91% 41% 62 9 9 1 

1C 127% 98% 614 152 115 39 

2A 131% 104% 705 254 142 59 

2B 89% 43% 50 9 7 1 

2C 126% 101% 580 199 115 49 

3A 130% 103% 703 197 136 47 

3B 91% 48% 62 9 9 1 

3C 127% 100% 614 146 115 37 

4 PICADY 

1A 127% 100% 710 275 141 61 Junction is over capacity in 2017 and 2031 
except under alternatives 1B, 2B and 3B 
(two way traffic on Union Street), where 
some DoSs are close to 100%. 
Both Trematon Avenue and Lymington 
Road (N) arms are over capacity with 
large queues and delays. J304 

Allows 2-way traffic on Lymington Road (S) and access to 
Lymington Road (N) from car park. 
Level differences make Thurlow Road tie in to roundabout 
impossible, making Thurlow Road exit only. Thurlow Road 
merge is close to the roundabout and could pose a safety 
concern. 
Only poor deflection can be achieved from Lymington 
Road (N) and HGVs will be unable to negotiate 
roundabout from Trematon Avenue to Lymington Road 
without crossing central island. 
Foreign coach parking bay would need to be removed / 
relocated. 
Crossing in vicinity of junction would be made more 
difficult due to loss of island refuge. 

1B 88% 37% 63 8 9 1 

1C 125% 97% 642 209 125 49 

2A 128% 103% 756 322 153 70 

2B 87% 38% 52 8 7 1 

2C 123% 92% 618 262 127 59 

3A 128% 102% 740 256 147 56 

3B 88% 46% 63 9 9 1 

3C 125% 98% 642 199 125 46 

Table 11: Assessment of Junction Options on Lymington Road
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6.4 Assessment of Castle Circus (Junction 4) 

6.4.1 The existing layout and two further designs have been considered in detail at 
Castle Circus, these facilitate two-way traffic (general and bus only 
respectively) on Union Street to the north of Castle Circus. Under 
alternatives 1A, 2A and 3A (Union Street remains one way) no change is 
proposed to the junction at Castle Circus. 

6.4.2 The operational results for 2031 and layout commentary for Castle Circus 
are given in Table 12. Detailed results for the degrees of saturation, queue 
lengths and delay times for each option in both peaks in both forecast years 
can be found in Appendix 3. 
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Option Software Altern. 
Avg. DoS Avg. Delay (s) Queue (PCUs) 

Operational Commentary Drawing Layout Commentary 
AM PM AM PM AM PM 

Existing LinSig 

1A 68% 71% 27 28 11 13 The junction operates within capacity in 2031 
in both the AM and PM peak. Delay is less 
than 40s on each arm and queue lengths are 
between 10 and 15 PCUs. 

- 

N/a 
1B       
1C       
2A 79% 71% 37 28 13 13 
2B       
2C       
3A 68% 76% 27 30 12 14 
3B       
3C       

1 LinSig 

1A       The junction operates within capacity in 2031 
in both the AM and PM peak. Model results 
show that bus movements from Union Street 
are most delayed, however it is anticipated 
that when implemented additional priority 
could be given to buses at the expense of 
journey times on other arms.   

J401 

Allows buses southbound on Union Street (N). 
Existing pedestrian crossing retained however crossing will 
be more difficult due to wider roads. 
Provision of a bus stop can only be achieved in traffic lane 
leading to possible delays to following buses. 

1B 74% 71% 44 42 11 10 
1C       
2A       
2B 73% 71% 43 42 10 10 
2C       
3A       
3B 75% 76% 45 46 11 12 
3C       

2 LinSig 

1A       The junction operates within capacity in 2031 
in both the AM and PM peak. Queue lengths 
are between 9 and 13 PCUs and delays are 
below one minute. 

J402 

Allows general traffic southbound on Union Street (N). 
Existing pedestrian crossing retained however crossing will 
be more difficult due to wider roads. 
Provision of a bus stop can only be achieved in traffic lane 
leading to possible delays for all traffic. 

1B       
1C 78% 82% 38 45 13 16 
2A       
2B       
2C 77% 82% 37 45 13 16 
3A       
3B       
3C 78% 81% 38 41 13 15 

Table 12: Assessment of Junction Options at Castle Circus
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7 Assessment of Outbound Options 

7.1 Assessment of Tor Hill Road / Tor Church Road (Junction 5) 

7.1.1 Two options have been considered at the Tor Hill Road / Tor Church Road 
junction, both enable the right turn compensating for the banning of traffic in 
the northbound direction on Union Street. The first option introduces the right 
turn to the existing signalised junction and the second is a roundabout. 

7.1.2 Analysis of the model results and junction designs are summarised in Table 
13 with full results given in Appendix 3. 

7.1.3 Analysis of the junction’s operation in 2031 without the scheme has shown 
that the junction should operate within capacity in both the AM and PM peak. 
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Option Software Scheme 
Avg. DoS Avg. Delay (s) Queue (PCUs) 

Comments Design Fig Layout Commentary 
AM PM AM PM AM PM 

Existing LinSig 

1A       Junction operates within capacity in both 
peaks. Queues are less than ten PCUs and 
delays are less than 30s.  

N/a 

N/a 
1B       
1C       
2A 59% 63% 19 20 7 7 
2B 59% 63% 19 21 6 7 
2C 59% 49% 19 17 6 5 
3A       
3B       
3C       

1 LinSig 

1A 96% 92% 75 59 14 13 The junction is near to capacity by 2031, due 
to different staging to permit right turning 
traffic. All arms are fairly equal in terms of 
DoS. Delays exceed one minute and queue 
lengths are between 10 and 15 PCUs on each 
arm.  J501 

Option enables right turn for outbound traffic from town 
centre. 
Loss of cycle lane necessary to enable additional right 
turn lane from Tor Hill Road (E). 

1B 96% 92% 76 59 14 13 
1C 90% 93% 57 60 13 13 
2A       
2B       
2C       
3A       
3B       
3C       

2 ARCADY 

1A       Junction does not operate within capacity in 
2017 or 2031.  Entry from Tor Church Road is 
oversaturated in the PM peak in both forecast 
years. Abbey Road also has a DoS over 
100%. Delays unacceptable across junction.  

J502 

Option enables right turn for outbound traffic from Town 
Centre through provision of roundabout. 
Short merge on Tor Hill Road (N) could introduce 
conflict. 
Sub-standard design of roundabout in terms of entry 
deflection and visibility. 
HGVs and buses will be unable to negotiate roundabout 
from some movements without crossing central island. 

1B       
1C       
2A       
2B       
2C       
3A 124% 120% 779 678 74 63 
3B 119% 112% 627 410 59 46 
3C 127% 117% 827 579 78 57 

Table 13: Assessment of junction at Tor Hill/Tor Church Road
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7.2 Lucius Street / Belgrave Road (Junction 6) 

7.2.1 There are no plans to make any junction improvements at the Lucius Street / 
Belgrave Road junction. 

7.2.2 A LinSig model has been used to test this signalised junction in the forecast 
years and ensure that the junction continues to operate within capacity with 
changes to other parts of the network. 

7.2.3 The detailed model results are given in Appendix 3. The results show that 
there is no capacity issue or significant delay in the Do Minimum scenario 
and that the junction also operates well under alternative 1C, 2C and 3C, 
although the delay times are longer and DoS higher than in the Do Minimum 
case. 
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8  Summary and Conclusions 

8.1 Work Completed 

8.1.1 Originally 12 alternatives were proposed for reversing access into the 
Torquay town centre. To facilitate each alternative a number of junction 
options have been considered to examine if a feasible engineering solution 
exists and that the junction operates effectively.  

8.2 Discarded Options 

8.2.1 Alternatives 1D, 2D, 3D and variants of the remaining schemes looked at 
providing 2-way traffic on Lymington Road. It was considered that provision 
of a roundabout at the Lymington Road / Trematon Avenue junction is 
intrinsic to this aim. However it was shown that there are a number of 
engineering difficulties relating to a roundabout at this location and that 
operationally the junction either didn’t work, or would work but lead to 
undesirable impacts on other parts of the Torre road network due to 
signalisation at the Union Street / Trematon Avenue junction and increased 
signalisation at Castle Circus. Consequently all alternatives involving 2-way 
traffic on Lymington Road were discarded at an early stage. 

8.2.2 Further alternatives raised the possibility of a roundabout at the Tor Hill 
Road / Tor Church Road junction. Again a number of design issues and 
particularly poor operation of the junction by 2031, meant that a roundabout 
at this location, and hence options 3A, 3B and 3C, was rejected.   

8.3 Options for Consultation 

8.3.1 The most deliverable form of the six remaining options were taken forward to 
a consultation event held in the Town Hall in January 2015.  

8.3.2 The consultation aimed to communicate the remaining feasible alternatives, 
their positive impacts, negative impacts, key risks and uncertainties. The 
public were asked to comment on the proposed alternatives and to indicate 
their preference. The plans taken to consultation are provided in Appendix 4. 

8.4 Summary of Key Advantages / Disadvantages 

8.4.1 A summary of the key advantages for each individual option is shown in 
Table 14. 
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Option Advantages Disadvantages 
1A Parking on Union Street is 

retained. Free flow 
arrangements possible with 
reduction in conflicts. 

Route into town is not wholly direct. 
Parking on Trematon Avenue will be lost. 

1B All vehicles have the most 
direct route into town. 

Parking likely to be lost in vicinity of 
junction between Union Street and 
Trematon Avenue. Junction will also need 
to be signalised, slowing traffic down into 
town. 

1C Buses have more direct 
route into the town centre. 

Parking is lost on Union Street. 
Most vehicles do not have a wholly direct 
route into town. Parking on Trematon 
Avenue will be lost. 

2A Parking on Union Street is 
retained. 

Route into town is not wholly direct. 
Vehicles have to travel further to Lucius 
Street on their outbound route. Parking on 
Trematon Avenue will be lost. 

2B All vehicles have the most 
direct route into town. 

Parking is lost on Union Street. 
Junction at Trematon Avenue will need to 
be signalised, slowing traffic down into 
town. Vehicles have to travel further to 
Lucius Street on their outbound route. 

2C Buses have more direct 
route into the town centre. 

Parking is lost on Union Street. 
Most vehicles do not have a wholly direct 
route into town. Vehicles have to travel 
further to Lucius Street on their outbound 
route. Parking on Trematon Avenue will 
be lost. 

Table 14: Option Advantages and Disadvantages 

 
8.4.2 The results of the consultation showed a mixture of support for routing traffic 

via Trematon Avenue and Lymington Road and more directly via Union 
Street towards Castle Circus. 

8.5 Recommended Option 

8.5.1 Provision for 2-way traffic on Union Street between Trematon Avenue and 
Castle Circus will a) increase conflicts in the area and necessitate an 
increase in signalisation at junctions (and hence delay); and b) be likely to 
lead to the loss of parking around the junction and on Union Street between 
Trematon Avenue and Castle Circus in order to deliver two opposing lanes of 
traffic. Given this, alternatives which route Union Street traffic via Trematon 
Avenue are considered preferred. 

8.5.2 Further given that provision of the right turn facility at Tor Hill Road / Tor 
Church Road will significantly reduce the impact to outbound traffic displaced 
from Union Street, alternatives which include this should also be considered 
as preferred. 

8.5.3 Given the support at public consultation and the predicted operation, overall 
alternative 1A is therefore recommended as the preferred option.  
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9 Glossary 

ATC Automatic Traffic Counter 
HGV Heavy Goods Vehicle 
LGV Light Goods Vehicle 
MCC Manual Classified Count 
TEMPRO Trip End Model Program 
WebTAG Web Transport Analysis Guidance 
SATURN Simulation and Assignment of Traffic to 

Urban Road Networks  
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