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5

Recommended Package

5.1

Introduction
This section presents the recommended public transport package in more detail, providing a
sectionbysection breakdown of the route, facilities and transport performance. A number of
further sensitivity tests have been undertaken around the recommended package, to assist in
defining in more detail the nature and characteristics of the system. This has fed into the outline
appraisal of the package.

5.2

Scheme Overview
The recommended package consists of a Bus Rapid Transit (BRT) service operating from the
Deep Lane Park and Ride site, through the Sherford New Community, and along a segregated
bus route to the Plymstock Quarry development. The route would then reenter the A379
carriageway at The Ride, before crossing Laira Bridge and entering the city centre along the
existing route network. In addition to the core proposals for the BRT service, the recommended
package also incorporates:
�
�
�

A Park and Ride site at Deep Lane consisting of 1000 spaces (with capacity to expand);
Bus priority measures on the A379, consisting of bus lanes and junction enhancements; and
Enhanced facilities for pedestrians and cyclists.

The estimated cost of the proposed package of public transport measures is £24,700,000,
although it is again noted that additional detailed site inspections are required to generate a
more detailed costing. It should also be noted that some additional infrastructure may be
required for the BRT, including offboard ticketing and information points. However, such
services are relatively inexpensive with regard to the overarching infrastructure investment and
have not therefore been considered in detail at this stage.
Figure 5.1 shows the route of the recommended package, including detailed options for the
area to the west of Laira Bridge. The characteristics of a Bus Rapid Transit system are
summarised in the subsequent sections alongside a detailed consideration of each of the
sections of the route.

Figure 5.1: Recommended Package Route

5.3

Bus Rapid Transit
A variety of BRT schemes are successfully operating throughout the world (including Leeds,
Brisbane, Bogota, Las Vegas) of which there are many common themes:
�

�
�

Flexibility – the ability to use normal roads, in addition to segregated sections to enable
penetration to new areas of development, and existing city centres;
Reliability – journey time, through priority, segregation and adequate resourcing; and
Image – the use of high quality infrastructure, and or vehicles, that are identifiable as a
system.

The system represents a step change in terms of vehicle quality and reliability, and this should
be supported by the provision of a partially segregated route. There are no significant barriers
to the recommended route being operated using a BRT, although further work is required to
determine the precise nature of sections of the disused rail line to ensure that appropriate
facilities can be accommodated. There are also no additional design features for BRT, with
regard to the highway construction for a segregated route. The stopping pattern of the BRT
would also be that identified within all the segregated routes.
The following sections briefly describe the key elements that would differentiate a BRT system
from traditional bus based solutions. It is assumed that a BRT system would be a high
frequency, high capacity, and limited stop system, similar to a Metro/LRT style system.
5.3.1

Flexibility
Whilst BRT has similar features to light rail, e.g. a strong image and significant segregation, it
also has a major benefit of being far more flexible. BRT does not depend on 100% segregation
as the bus can deviate from the guidance system or busway and travel along normal roads,
providing direct access to town centres or development sites, without the need for expensive
infrastructure. Deviation from designated busway will also be useful where pinchpoints
preclude segregation, e.g. where roads narrow.

5.3.2

Boarding, Fares and Ticketing
All of these elements are interrelated in that they impact on both the image and reliability of the
service. It is envisaged that the BRT would adopt these principles, including:
�
�
�
�

Multistream boarding;
Cashless operation with roadside ticket machines;
Off bus ticketing; and
Contactless stored value smartcards.

The advantage of this approach is that this has the potential to minimise dwell times at bus
stops and therefore improve reliability. It also reduces risks to the driver as the bus is converted
to a cashless environment, and it improves passenger perceptions of journey times as stop
times are reduced.
5.3.3

Reliability
This can be improved in two ways:
� Additional resources in terms of drivers, control (depot and roadside supervision); and
� Route segregation and or protection from the normal flow of traffic.
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5.4

Section–by–Section Summary of Package

5.4.1

Deep Lane Park and Ride
The potential for a Park and Ride site at Deep Lane on the A38 has been identified as a core
requirement in association with the Sherford development. No constraint has been placed on
the capacity at Deep Lane within the modelling exercises, with the forecasting being used to
determine the likely demand for the site. This resulted in approximately 320 vehicles using the
service in the AM peak period. This would lead to a recommended capacity of 1000 to
.
accommodate all day demand excluding demand for locations other than the city centre.
The site would have access from the A38 at Deep Lane for both westbound and eastbound
traffic, with a new access road constructed as part of the Sherford development process. The
Park and Ride site would also be promoted as a public transport interchange, and should be
discouraged as a Park and Ride service and for residents of Sherford. The site will also
represent the initial terminus for the high quality public transport service in the eastern corridor,
retaining the potential to extend services to Langage.
However, the site should not be promoted as a service for employees of Langage, when more
conventional bus services already exist to this site the eastern Corridor service can be used
from the city centre.

5.4.2

Sherford New Community
The Sherford New Community developer consortium have indicated that the form of any bus
priority measures for services through the development are yet to be determined at the time of
writing. However, it has been indicated that measures are likely to take the form of traditional
bus lanes and signal priority. It has been indicated that the speed limit through Sherford will be
limited to 20mph along the core High Street, with possible higher speeds elsewhere in the
development. However, we feel it is unlikely that given the proximity to housing throughout the
development the speed limit will be any higher than 30mph.
The recommended package proposes a route through the Sherford development that would
ensure the unimpeded movement of buses (Figure 5.2). We have undertaken a number of
sensitivity tests assessing different speed limits through the Sherford development and the
results of this assessment are provided in section 5.5.2. It is accepted that the final design for
the route through the Sherford development should not be solely based on the operational
performance of the service and that the potential concept of full segregation needs to be looked
at more fully as part of the Masterplan process.
Figure 5.2: Sherford New Community section
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The BRT service assessed within this study operated at a frequency of 12 buses an hour, with
a return journey time of 50 minutes. This would require a bus fleet of 11 vehicles. The proposed
route would include the following bus stops and interchanges within Sherford:
�
�
�

Sherford north;
Sherford Central; and
Sherford south (secondary school).

These sites tie in with the proposed neighbourhood centres within Sherford, following the most
recently available Masterplan.
The proposed route of the bus service once it exits Sherford is to operate to Haye Road, where
junction improvements have been assumed within the dominimum. A number of options exist
as to the exact alignment of the highway/busway at the junction with Haye Road. It is
recommended that the alignment of the carriageway pass through the south part of the playing
fields.
Residential properties border the fields to the south and occupy the alignment of the disused
railway line. There is a possibility of routing the carriageway along the boundary between the
playing fields and the residential properties. This alignment would follow more closely the
existing alignment of the railway. However, it would require a 12 metre strip of land on the
playing fields along the boundary to build the carriageway. This may be achievable without the
need to actually construct on the pitches on the playing fields.
This arrangement forms a junction onto Haye Road at a location where the gradient is relatively
steep. This gradient will result in larger vehicles performing this manoeuvre slowly and under
strain, which may detract from the perception of BRT. Environmental impacts should also be
considered on the properties adjoining the junction.
The disused railway line is evident to the west of Haye Road in line with the proposed southern
route and has not been constructed on. However, there are a number of residential properties
that border the alignment and the exact location of the boundaries of these properties is not
apparent.
There is a bund bank to the west side of Haye Road at the proposed northern junction location.
The alignment, both vertically and horizontally, provides for the continuation of the segregated
busway. There is the opportunity to provide further improvement to the routing of the BRT by
construction of a small road bridge that would carry the busway at grade (relative to the
carriageway levels on the bund banking) over Haye Road. This arrangement would remove any
conflict at the junction and ensures optimum journey time over this section. Other junction
arrangements are possible and bus advancement may be possible via other forms of controls
dependant on the predicted levels of flow along Haye Road.
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5.4.3

Haye Road to Colesdown Hill
Once across Haye Road, the recommended package utilises the disused railway line, which
runs to the north of the A379 before rejoining the A379 prior to Laira Bridge, where public
transport would then make use of the conventional bus priority measures proposed across Laira
Bridge and into the city centre. The main problems associated with using the disused railway
line are on the section between Haye Road and Colesdown Hill, where the line is now within the
Moorcroft Quarry site. We have undertaken a site visit looking at the various technical
constraints with the outcome from this visit outlined below, from west to east. These constraints
are summarised in Figure 5.3 .
The routing of the BRT along the disused railway line is technically achievable. However, there
are concerns as to the land ownership and cooperation with the owners of Moorcroft Quarry
would be necessary. The routing appears to cross quarry owned land and would require the co
operation not only to buy the land but for the relocation of the maintenance building that
currently straddles the disused railway line. The quarry occupies a major swathe of land
east of Laira Bridge, it is important that the future use of
the quarry is coordinated with the proposed development and the parallel routing of the BRT.
Initial investigation has indicated that the quarry owners are in the process of backfilling stage
one of the operations and have completed excavations on stage two, they have recently
completed a 100 metre tunnel under Haye Road which links the existing quarry (stage 1 & 2)
with the Stage 3 and the proposed Stage 4 to the east of Haye Road which is the reason for the
construction of the bund bank commented on in BRT Phase 2 discussion above.
There may be an opportunity to harmonize the objectives of the BRT with development desires
of the quarry owners, and find a mutually agreeable solution, not only for the BRT but for the
overall master plan of the Plymouth Eastern Corridor.
It is recommended to relocate some of the quarry infrastructure, namely the maintenance
building and storage yard for the recycled material to other areas within the quarry at relatively
low cost. Doing so will create a route for the segregated bus way with journey time savings.
Figure 5.3: Moorcroft Quarry Section

 36 

Faber Maunsell

Plymouth Eastern Corridor Study

The rail under bridge to Colesdown Hill: has been in filled with soil to the west and capped
(unknown construction) to the eastern side. Reinstatement of the bridge is considered possible
in order to operate a bus way. Structural investigation would be required.
Demolition of the empty prefabricated concrete quarry labs building at the end of the
quarry access road: the location of this single story 70’s style prefabricated building directly
blocks the Colesdown Hill road over rail bridge to the west. The demolition of this building would
be required for the use of the railway line as a segregated bus route. It is understood that the
building is owned by Moorcroft Quarry and is only partly used as laboratory building. This
aspect of the route along with the access road and informal vehicle crossover will require
discussion with the Quarry owners.
Routing of the bus facility over the Quarry Access Road: This could be achieved via an
informal priority system. Quarry access could be integrated into the junction between
Colesdown Hill, the A379 and Stenerway Road. Further investigation may be needed to confirm
possible layout.
First section of the Quarry Access Road: The current access road has just been widened to
the north in a slight cutting, with trees to the south lining the road. Small brook/stream to the
south of the trees is currently dry. It is understood that the Quarry has considered culverting the
brook, which is totally culverted under the A379 to the west. Land is available to the south of the
protected trees, which would provide a visual barrier between the quarry access road and the
bus way.
Latter section of the access road – car park and small portal framed building: The bottom
of the valley opens slightly. The access road is located to the north of the brook, and the small
car park to the south. The southern side of the valley then slightly closes up onto the brook,
where a small 2 bay portal framed building is located. This building is used to service the quarry
plant. This portal building obviously creates a blockage to the potential path of the bus route.
However, the cost of the building is estimated at between £200k to £500k depending on size
and standard of new building, and could be relocated to other locations within the site.
Recycling Yard – bulk storage: There is an area directly to the east of the service building
that is utilised as a storage area for the incoming hardcore that is to be crushed and recycled. It
may be possible to utilise alternative space within the site to store this material prior to shorting.
Eastern Section of the rail line, adjacent to Stage 2 of the quarry: This section is possibly
the most problematic. The undergrowth where the railway is routed is very overgrown and
prevented an accurate assessment of the topology in this location. Further investigation should
be undertaken. It is thought possible to route the bus way along this section. However, the
bigger question is that of aesthetics regarding the Quarry, Quarry Vehicles, etc.
Far Eastern End of the Railway adjacent to Haye Road: This section runs close to two
houses. It was not possible to accurately gauge the location of the track and the land ownership
due to the overgrown vegetation and lack of access.
Overall the route would require:
The formalisation of the junction between the A379, Colesdown Hill and the quarry access;
� The formalisation of a priority system to allow the quarry vehicles to cross the path of the bus
way;
� The construction of the bus way along side the existing access road. Some separation and
natural environmental screening;
� The continuation of the bus way, requiring the relocation of the small car park, portal framed
building and recycling yard (no equipment in recycling yard);
� Construction of bus way along side stage 2 of the quarry interesting aesthetics may need
environmental screening (*see note); and
� Construction of eastern section of bus way, clearing of under growth (*see note).
�

*Note: both would require further investigation to determine the topology of the land under
dense vegetation.
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5.4.4

Colesdown Hill to Laira Bridge
Track Width
Overall, the rail track route is approximately 6 metres wide, although there are sections where
this width is reduced and/or has physical restraints that inhibit the widening. The following
section seeks to highlight the obstructions and explain the measures needed to construct the
desired route. While every attempt was made to walk the entire route, the nature of the
undergrowth prevented engineers from examining every section of the route. It is recommended
that further investigation be undertaken along the route requiring the clearing of vegetation
(scrub). Figure 5.4 provides a summary of constraints over this section of the route.
Figure 5.4: Colesdown Hill to Laira Bridge Summary

Billacombe Villas
A bridge (road over rail) is located approximately 200m from Colesdown Hill. The road above is
a small track, although the bridge is quite substantial. The width of the bridge opening doesn’t
pose any practical restraint. However, the owners of the properties to Billacombe Villas appear
to be making ‘best use’ of the land to the rear of their properties. This has reduced the available
width. The status of land adjacent to the local residences would need to be checked and the
use of the land could be reverted back to provide scope for the bus way with minimal difficulty.
Plymstock Quarry Industrial Estate
The old railway route crosses the estate road atgrade, but it is unclear if the bridge has been
removed and the land regraded, or if the estate road has been added at a later stage to provide
alternative access to the quarry. This arrangement is problematic in the current situation.
However, the proposals for the development of the Plymstock Quarry and the estate could
result in a more sympathetic arrangement being constructed.
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Rock Gardens
A bridge (rail over road) is located along the route close to the roundabout junction adjacent to
the ASDA super store. The width of the old railway bridge is approximately 4.5 metres creating
an obvious restriction to any future bus way. However, this restraint could be designed to have
little impact by operating a priority system. This arrangement would be possible due to the short
length of the restriction and the very good forward visibility. This arrangement would require the
local speed limit to be set to 30/40mph.

The Ride
The railway route is elevated above the height of The Ride by approximately five metres. The
railway route appears to carry on to the old Laira Railway Bridge via a now demolished bridge.
This grade difference creates a problem in routing the buses from the proposed bus way on the
line of the old railway to The Ride and ultimately over the existing road bridge. However, it is
possible to regrade the end section of the railway embankment to provide an easy transition
from The Ride onto the line of the old railway route.
Plymstock Quarry
Alternatively it would be possible to route the bus services from the segregated bus way on to
the oncarriageway facility at the proposed interchange with Plymstock Quarry development or
early at the junction with Colesdown Hill. Both would allow bus services to utilise the on
carriageway nearside bus lanes along the A379 to the Laira Bridge. It would be possible to
provide nearside bus lanes up to 30 metres prior to the signal controlled junction at Laira
Bridge. The two routing options are shown in Figure 5.5. It has not been possible to consider
these options further until the Plymstock Quarry Masterplan and site layout are progressed. The
site access arrangements are especially critical to this process.
Figure 5.5: Options for Segregated Route to rejoin Road Network.
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5.4.5

A379 Conventional Bus Priority to Laira Bridge
In addition to the segregated route, conventional bus priority measures are proposed for the
carriageway along the section of the A379 between Elburton and Laira Bridge. This section is
open and wide, with the nearside lane ‘hatched out’ for the majority of the length. This ‘spare’
capacity in the highway infrastructure provides the opportunity to install highquality nearside
bus lanes in both directions, with relatively minor work needed to the highway infrastructure
Figure 5.6 shows and example of this layout.
The existing junction layout and method of control along this section of the A379 would result in
the bus priority measures being ‘broken’ at the junctions, to allow traffic to perform the
necessary manoeuvres. This ‘set back’ in the bus lane would result in buses having to queue
for a small distance on approach to each of the junctions. However, it would be possible to
reduce/remove the need to break the bus priority measures by redesigning the junctions to
incorporate additional facilities for buses. These measures would require extensive highway
works at each of the junctions. Some of this work maybe required in light of the development
either at the Plymstock Quarry or Sherford, as there may be a need to provide improved traffic
flow control, pedestrian crossing facilities and additional capacity.
Figure 5.6: Example of Nearside Bus Lane (not design for A379)

Elburton to Laira Bridge – Median bus lanes
Providing median bus lanes has similar restrictions and requirements to those discussed above
for nearside bus lanes. In this option, bus lanes would be provided oncarriageway but on the
offside, in the centre of the highway corridor. There are both advantages/disadvantages with
this arrangement, including:
Advantages
Reduced possibility of obstruction due to parked/loading vehicles;
� Possible high standard priority measures utilising route through the existing roundabout
junctions;
� May be perceived as a higher level of service; and
� May offer reduced journey time over nearside operation.
�

Disadvantages
Higher cost;
� Pedestrian routing to bus stops at centre of carriageway is potentially difficult;
� Additional junction complexity at signalised junction to allow for right turn manoeuvre while
still providing bus priority;
� Potential problems for bus services joining the facility at intermediate locations;
� Reduction in the number of right turn gaps in the carriageway for other vehicles; and
� Transition section needed to allow services to travel from or return to the conventional
nearside lanes.
�
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5.4.6

Laira Bridge
Two options have been considered for Laira Bridge (Figure 5.7). The adaptation of the existing
highway through the introduction of bus gates on each approach is considered feasible in terms
of engineering, to create a virtual bus lane across Laira Bridge. This approach would provide
good fluidity for buses on the congested approaches to the bridge, but could result in longer
delays for private vehicles. The second option is to introduce formal bus lanes over the bridge.
This could be achieved within the existing highway capacity, although lanes in each direction
would significantly reduce the capacity available for private vehicles. The alternative would be
to use the existing footpaths and expand the highway to five or six lanes. However, this would
significantly increase the capital investment required as strengthening works would be required.
Figure 5.8 shows the current usage of the bridge.
Figure 5.7: Laira Bridge Section

Figure 5.8: Laira Bridge existing layout

Both these options would required further more detailed assessment following the finalisation of
the Plymstock Quarry Masterplan, and therefore with a more robust assessment of potential
traffic movements.
The derelict Laira Rail Bridge adjacent to the road bridge could be used to create a community
route providing a more pleasant environment for pedestrians and cyclists. The utilisation of this
bridge as a sustainable transport (no motorised vehicles) route has the advantage that
structural work needed to make good the derelict rail bridge would be limited (relative to the
work required to enable vehicles over the structure). The alignment of the rail bridge could be
used as a basis to provide a high quality facility that would cater for the residents in the existing
community of Plymstock, and for the proposed developments at the Plymstock Quarry and at
Sherford.
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5.4.7

Laira Bridge Road/Embankment Road/Exeter Street
Embankment Road westbound, to the west of Laira Bridge, operates currently as a virtual bus
lane. There are partial restrictions at the junction with Heles Terrace, resulting in only a limited
number of other vehicles utilising this route. The recommended bus gating on the west of the
bridge should be tied in with the existing bus priority measures inbound to the city centre
(Figure 5.9). The derelict commercial land to the north of the A379 between the bridge and
Embankment Road is the subject of planning proposals, comprising a large retail building and
car parks. Planning drawings have been shown indicating that the proposed junction into and
out of the development will be now be onto Laira Bridge Road. There are some concerns that
the location of the junction and the layout/geometry could restrict the potential uses of Laira
Bridge and the surrounding areas in the future. A more detailed assessment of the highway
options and movements west of Laira Bridge has been undertaken in a separate commission.
Figure 5.9: Laira Bridge Road/Embankment Road/Exeter Street Issues

Exeter Street between Charles Cross Roundabout and Cattedown Roundabout already
includes certain bus priority measures, primarily on the eastbound carriageways. Bus priority
should be provided along this section of Exeter Street as the carriageway is wide and the
nature of the highway environment is open.
Conventional bus priority measures should be implemented along this section of the A379 with
limited technical issues. However, one short section of the route presents particular technical
issues which may prevent an eastbound bus lane being introduced. This possible limitation
exists on the eastbound carriageway of Embankment Road from Cattedown Roundabout, for
approximately 200 metres towards the east. Embankment Road, eastbound is two lanes, the
nearside lane being used by traffic travelling towards Plympton and the offside lane for traffic
travelling towards Plymstock (via Laira Bridge). The divergent arrangement of the lanes and the
lane utilisation reduce the opportunity to provide a bus priority measures along this section.
It may be possible to either slew the central reservation at this location to create an additional
lane or compulsorily purchase part of front gardens along this section to gain an additional lane.
Each of these options may have implications, as the slewing would result in the loss of the 30
minute parking bays on the opposing carriageway and a compulsory purchase order will be
unpopular with the local residents. A further traffic management option is required to improve
traffic flow along this section of Embankment Road, focusing on one of the lanes to enable
buses to make quick progress along Embankment Road before entering onto Laira Bridge
Road where the provision of bus priority measures can be made with more easily. However,
this would require further detailed investigation to fully understand the dynamics and limitations.
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There is a possible advantage in utilising the offside bus lane arrangement and its compatibility
with a ‘hamburger’ style roundabout, an example of which is shown in Figure 5.10. This
arrangement could be utilised at Cattedown Roundabout junction and introduce a high quality
bus priority measures without major delays to traffic at the existing roundabout.
Figure 5.10: Example of Hamburger junction

Embankment Road provides a relatively good level of informal bus priority in a westbound
direction. It is recommended to duplicate this arrangement for eastbound bus services by
reducing the level of traffic on the section of Embankment Road between St Andrews Cross
and Laira Bridge Road. Gdynia Way should operate as a two way section of highway and Route
traffic from Cattedown Roundabout to Embankment Road bypassing the St Judes area. This
would allow for bus priority measures to be introduced relatively easily on Embankment Road,
resulting in a consistently level of facilities for eastbound services throughout the route.
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5.5

Sensitivity Testing of Package Elements

5.5.1

Introduction
The following sensitivity tests have been conducted on the characteristics of the recommended
package to examine the impact on patronage, revenue and operating cost:
�
�
�
�

BRT Speed Limit Variations;
BRT Service Frequency Variations;
Operating A379 and Northern Segregated Routes; and
Demand Management Scenarios.

All the sensitivity tests have the core recommended package as their base. A summary of the
core recommended package is outlined in Table 5.1, including Park and Ride demand and
mode split for trips to the city centre. All results are for the AM peak, and each sensitivity test is
presented in turn.
Table 5.1: Summary of Recommended Package

Plymstock
Quarry
to City Centre

Sherford
to City Centre

Deep Lane P&R
to City Centre

Recommended
Package
Demand

320

P&R Mode split

17%

PT journey time (min)

14.8

Car journey time (min)

18.1

Sherford demand

362

Sherford Central to city centre Mode split

47%

Sherford Central to city centre PT journey time

12.5

Sherford Central to city centre car journey time

19

Plymstock Quarry demand

108

Plymstock Quarry to city centre PT mode split

48%

Plymstock Quarry to city centre PT journey time

8.9

Plymstock Quarry to city centre car journey time

16.3

Operating Cost

£1,344,000

Revenue

£1,426,000

Revenue Surplus

£82,000
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5.5.2

BRT Speed Limit Variations
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The recommended strategy proposes a virtually segregated route through the Sherford
development with a speed limit of 50mph. A sensitivity test has been undertaken where the
running speed through Sherford is assumed to be 20mph as outlined by the Sherford
developers. The results (Table 5.2) indicate that the round trip journey time will increase from
50 minutes to 54 minutes, resulting in patronage at the Deep Lane P&R site reducing from 320
to 240. The reduction in patronage from Sherford is less marked, indicating that Sherford trips
are less responsive to changes in journey times than potential park and ride users. The net
effect of the reduction in speeds through Sherford is an operating deficit for the combined public
transport services.

Table 5.2: Segregated bus Route A379 PT Operating Cost for speed limit sensitivity testing
Services
per hour

20mph
BRT
running
speed
50mph
BRT
running
speed

Round
Trip
Journey
Time

Total
Patronage
Patronage from Deep
lane

Patronage
from
Sherford
and
Plymstock

Annual
Operating
Cost (2005
prices)

Annual
Revenue
(2005
prices)

Operating
Surplus

12

54

701

240

461

£1,424,000

£1,252,000

£172,000

12

50

790

320

470

£1,344,000

£1,426,000

£82,000

The speed limit is not the key factor determining the running time, with the enhanced BRT
vehicle characteristics and the segregated route both contributing heavily to the benefits of the
scheme.

5.5.3

BRT Service Frequency Variations
The core scheme outlined above assumed 12 services per hour between Deep Lane P&R and
the city centre, with each service stopping within the Sherford development and at Plymstock
Quarry. We have undertaken a number of sensitivity tests assessing the impact on patronage
and revenues of operating with alternative service patterns.
Figure 5.11 shows the forecast patronage levels for the P&R service and from the Sherford &
Plymstock Quarry developments with service frequencies between 2 and 10 per hour. These
sensitivity tests assume that services classified as P&R services run nonstop from Deep Lane
to the City Centre whilst the Sherford services stop within the Sherford development and at
Plymstock Quarry. The combined number of services for the express and stopping services is
assumed to be 12 per hour in each of the sensitivity tests, therefore when there are 8 express
P&R services there will be 4 stopping services.

Plymouth Eastern Corridor Study
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Figure 5.11: BRT Service Frequency Impact on Patronage
AM period Patronage for service frequencies between 2 and 10 services per
hour
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The results indicate that to maximise total combined patronage for the express P&R service
and for the stopping service, 6 or more express P&R services are required. With more than 6
express P&R services the increase in P&R patronage is offset by the reduction in use of the
lower frequency stopping service. The overall operating surpluses for the variable frequency
scenarios are shown in Figure 5.12.

Figure 5.12: BRT Frequency Impact on Operating Surplus
Comparison of Annual Operating surplus values given a total of 12 services are
split between the P&R and Sherford routes
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The results indicate that a standalone Sherford service could run at a profit, when 6 or more
services per hour are operated. However, a standalone express non stop P&R service will not
be financially viable without support. The key conclusions from this analysis is that one service
must operate to both Deep Lane and Sherford stopping at all points, and that there is no
profitable way to provide a service to and from Deep Lane in isolation. This therefore supports
the recommended package approach of operating 12 buses an hour between Deep Lane and
the city centre, stopping three times in Sherford.

Operating A379 and Northern Segregated Routes
The assessment todate has been undertaken with a forecast year of 2016 when it has been
assumed that 4000 houses will have been developed at Sherford. Phase 4 of the Sherford
proposals could potentially result in an additional 1475 homes around the northern and central
Sherford local centres, with an additional 1500 homes in the North West of Sherford in Phase 5.
The phase 5 area is away from the core route of the Recommended BRT route, it would
however be served by the northern segregated route and therefore this future additional
development could make a high quality public transport corridor along the northern corridor a
viable option in the future.
A sensitivity test has been carried out to assess the impact of this potential additional
development on the viability of a joint northern and southern route. Table 5.3 outlines the
patronage and revenue forecasts after completion of phases 4/5 of the Sherford development.

Table 5.3: Sensitivity Test Assessing Impact of Phase 4/5 of Sherford Development
Phase 13
BRT
Routing
Frequency of
Service

Patronage

5.5.4

Deep Lane P&R
Sherford N
Sherford Mid
Sherford SW
Sherford NW
Plymstock Quarry
Total

Operating cost
(£,000)

Revenue
(£,000)

Operating surplus
(£,000)

12phr

Phase 14
BRT
Southern +
Northern
18phr

Phase 15
BRT
Southern +
Northern
18phr

(12 southern, 6
northern)

(12 southern, 6
northern)

320
48
183
131

108
789

372
77
295
131
0
108
983

372
77
295
131
99
108
1082

£1,344

£2,000

£2,000

£1,426

£1,767

£1,933

£82

£233

£67

Southern

It can be seen that the addition of 1475 homes in phase 4 around Sherford would not support
an additional northern route service (operating surplus £233,000). The proposed 1500 homes
in phase 5 would result in 99 additional passengers in the AM period assuming the same mode
split and trip distribution as Sherford mid. This would generate an operating surplus of £67,000
and would require additional support. It should be noted that the additional revenue from
Sherford NW equates to approximately £166,000, this would not cover the additional operating
cost of providing a northern route of £656,000 and therefore the southern route would be cross
subsiding the northern route.
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Interchanges
In reviewing background documentation, discussing the project with the client steering group
and undertaking a site visit, the following potential interchange locations have been identified:

�

�
�
�

Plymstock Quarry interchange, and Plymstock Park and Ride (south of A379 at Oreston)
(Section Two);
A38 Deep Lane Park and Ride (Section Three);
A379 Park and Ride (Section Four); and
Sherford interchange (Section Five).

The first three have been identified within existing development proposals or policy documents,
while the latter has been identified through discussions and site visits to the area.
An interchange at Plymstock Quarry is only considered viable as a public transport service for
residents travelling into the city centre, and for employees to access the site. It should not be
considered as a strategic park and ride site, as it is too small to have any significant effect on
congestion, and is located too close to the city centre. Both these issues would result in little
benefit from modal switch to bus services. As a traditional bus hub, where people can walk from
home/work to access, the identified interchange has merit. Similarly, a park and ride site at
Oreston could provide some benefit to residents of Plymstock, but is poorly located and would
not provide wider benefits to the corridor.
A park and ride facility at Deep Lane would have the function of extracting traffic from the A38,
thereby easing congestion and queue lengths at the Marsh Mills junction, and inbound into the
city centre. It would therefore not serve Sherford New Community, Langage or Plympton, but
the wider commuting and retail market. The park and ride site could provide a beneficial service
for a specific market group, but would be dependent on public transport enhancements being
able to provide improved journey times inbound to the city centre.
The implementation of a park and ride site, serving inbound traffic along the A379, would be
dependent on potential demand, and the ability of buses to be prioritised through congestion
hot spots at Laira Bridge. However, this site would benefit a small market group of drivers, and
provide little advantage to existing residents at Plymstock, and new communities at Sherford
and Plymstock Quarry. Forecast traffic assessments also indicate that insufficient demand
would be generated at Elburton to justify a Park and Ride site.
There will be a definite demand for a public transport interchange or hub, within the Sherford
New Community, to ensure that sustainable transport patterns are established. As outlined
previously, this could be considered and justified in isolation from any park and ride service on
the A38 or A379. In summary the most viable interchange location for the BRT is Deep Lane
Park and Ride. No other Park and Ride facilities other than Deep Lane are recommended at
this time. Deep Lane Park and Ride has been accommodated in the recommended option
developed.
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5.6

Impact of Package on Existing Services/Areas
The impact of the options upon Plymstock and Plympton has been considered in the following
sections.

5.6.1

Plymstock
The impacts of the proposed developments and transport enhancements on existing services
and movements from Plymstock are an important consideration in the eastern corridor. Table
5.5 provides a summary of the impact of the options tested on Plymstock car and bus journey
times.

Dominimum

Conventional Bus

Segregated South
Option A

Segregated South
Option B

Segregated North

BRT

Plymstock East
to city centre

Plymstock West
to city centre

Table 5.5: Impact of Public Transport Options on Plymstock

PT journey
time

18.1

18.3

21.9

15.7

17.1

17.8

Car journey
time

17.4

17.6

15.2

16.3

18.7

16.1

PT mode
split

28%

36%

29%

37%

38%

34%

PT journey
time

29.1

26.9

36.9

28.1

33

29.6

Car journey
time

20.7

20.6

20.5

17.7

20.8

18.7

PT mode
split

36%

30%

21%

26%

24%

25%

The journey times from Plymstock west to the city centre are forecast to be lowest in the
southern segregated route operating with a 50mph speed limit. The slower southern segregated
route generates the longest bus times from Plymstock, and this is a consequence of the higher
traffic flows from Sherford and the congestion and delay caused at Laira Bridge and within
Plymstock itself. The routing of car trips through Plymstock has also been noted within this
option, and the higher number of vehicles rat running through Plymstock resulting in bus
services being further delayed in accessing the A379.
Of some concern would be the impact on trips from Plymstock east to the city centre, where
bus journey times would increase from the dominimum option, and bus modal split would
decline. Conversely, car journey times are forecast to reduce between the dominimum and the
BRT options. This matter requires further consideration and may justify additional bus priority
along the A379, to promote progress of buses through the network.
Analysis of modelled flows show that very little of the development traffic is routing through
Plymstock and there is very little variation in the number of east bound Sherford and Plymstock
Quarry trips in the AM peak travelling through Plymstock in the Do minimum and the options.
However, there is slight fluctuation in the number of trips being made west bound, from both
Sherford and Plymstock Quarry under the different options. Comparing the Options and the Do
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Minimum indicates that the number of west bound through trips being made from both Sherford
and Plymstock Quarry are slightly larger in all segregated options than the Do minimum.

Plympton
The impacts of the proposed developments and transport enhancements on existing services
and movements from Plympton are also important as the routing of vehicles through the areas
varies between options. Table 5.6 provides a summary of the impact of the options tested on
Plympton journey times.

Dominimum

Conventional Bus

Segregated South
Option A

Segregated South
Option B

Segregated North

BRT

Plympton West
to city centre

Table 5.6: Impact of Public Transport Options on Plympton

Plympton East
to city centre

5.6.2

PT journey
time (min)

22.1

22.1

20.0

23.4

21.3

20.2

Car journey
time (min)

17.6

19.8

16.6

17.2

18.8

19.1

PT mode
split

34%

36%

36%

33%

37%

38%

PT journey
time (min)

24.7

25.7

35.4

29.9

38.3

29.1

Car journey
time (min)

25

23.2

20.6

22.6

21.8

22.9

28%

35%

18%

27%

18%

27%

PT mode
split

Table 5.6 shows the effect on journey time to the city centre from Plympton of the different
options is limited, with little difference in journey time between options. This is expected as the
BRT options are not providing an enhanced service along this corridor to the north.
A review of the routing identified that a significant number of Sherford and Plymstock Quarry
trips are travelling westbound through Plympton. A large number of these trips will have an
origin or destination in the area, but a proportion will be through trips accessing the A38 at
Marsh Mills or Embankment Road for the city centre. There are few development trips travelling
eastbound through Plympton, and this is expected as the contrapeak flow is small. There is
little variation in the number of west bound trips being made through Plympton between the Do
minimum and options.
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5.7

Linkages with Other Developments

5.7.1

Derriford
It has been assumed that 8% of AM Sherford and Plymstock Quarry trips would be destined to
Derriford. This has been derived from the 2001 Journey to Work Census for the Plymstock
Dunstone and Plymstock Radford wards. This equates to a demand of 232 trips from Sherford
and 139 trips from Plymstock Quarry in 2016.
From a development the size of Sherford a bus service every 10 minutes would be expected to
Derriford in the do minimum scenario. The lower levels of demand from Sherford and Plymstock
Quarry to Derriford mean that a high quality corridor would not be appropriate. Currently, the
majority of services route via the centre and it would be expected that a service from Sherford
would operate in a similar manner i.e. that no dedicated bus service would be developed, which
is supported by the low forecast demand.

5.7.2

Langage Business Park
The new park and ride at Deep Lane is recommended to be the eastern terminus for the BRT
option. However, it is possible that the BRT service could in future be extended to the
expanding development site at Langage. The operating costs of running the BRT service to
Langage are estimated to increase by approximately 16%. To cover this increase in operating
costs, a further 40 passengers would be required in the AM peak, and at this stage this is
considered to be unlikely but may be viable in the future. A terminus at Langage has a number
of advantages and disadvantages, which could be considered further if this routing option is
preferred:
Advantages
� Key employment location in Plymouth and would therefore provide demand in opposite
direction to main Plymouth City Centre peak period movements;
� Based on Census data, 7% of Plympton and 3% Plymstock residents work in the ward
covered by Langage Business Park (Note. Ward incorporating Langage covers large area);
and
� It would also be possible to run a circular route through Langage business park, serving the
different elements of development.
Disadvantages
� Would add approximately 2km each way to route distance. Assuming optimistic 30mph
average journey speed between Deep Lane and Langage this would add 2.5 minutes journey
time each way plus additional dwell time at stop; and
� It is important not to promote the Deep Lane site as a Park and Ride for Langage business
park employees. It may therefore be necessary to prevent people getting on the BRT at
Deep Lane to go to Langage.
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5.8

Implementation Phasing and Costs
It is recommended that the Deep Lane Park and Ride, the segregated bus route and the
conventional bus priority works are implemented in year one of the proposed developments, or
as soon as possible thereafter, to ensure that a step change in service provision is achieved.
This will potentially require pump prime funding or significant contributions from the developers.
This would in effect remove any phasing from the implementation process, although it is
recognised that such investment will take time to implement.
Figure 5.13 shows the revenue and operating costs of the scheme assuming an opening year
of 2008 and full development by 2016. It shows the deficit in the years 2008 to 2016 marked in
grey. The required subsidy would be £1,344,000 in 2008 reducing to £96,183 in 2015.
Figure 5.13: Revenue and Operating Cost
Revenue and Operating Cost for the Recommended Package
£1,600,000
£1,400,000
£1,200,000

£800,000
£600,000
£400,000
Revenue

£200,000

Operating Cost

Year

2020

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

£
2008

Cost

£1,000,000

Faber Maunsell

Plymouth Eastern Corridor Study

5.9

Economic Appraisal
A cost benefit analysis has been carried out on the recommended package. This has been
compiled using TUBA software to assess the benefits from journey time savings and vehicle
operating cost changes for different user groups. Benefits for the following user classes have
been assessed:
� Car users;
� Bus users; and
� P&R users.
Values of time, vehicle operating costs and vehicle occupancies have been based on the
default values within TUBA. These are consistent with the most recent guidance published in
Values of Time and Operating Costs (TAG Unit 3.5.6) June 2004, and hence also with the
parameters used in the mode choice model and trip generation model.
Journey times and distances from the AM peak hour (08:0009:000) have been used to
calculate user benefits. It has been assumed that the profile of benefits over the 3 hour AM
peak follows the profile of demand as contained in the Plymouth Paramics model. Laira Bridge
traffic flows have been used to factor the three hour AM peak to 12 hours (07:00 – 19:00). An
annualisation factor of 253, the number of working days in a year, has been used to expand the
daily benefits to a full year.
Transport User Benefits have been calculated for all movements with an origin in the eastern
corridor and a destination in the city centre. Benefits have been calculated for the period 2008
to 2068 in line with present DfT guidance. Two funding scenarios have been tested:
�
�

Scenario A: Public funding required for all scheme elements; and
Scenario B: improvements associated with development included in the dominimum
scenario and have been assumed to be met through developer funding.

The schemes where costs are included in the do minimum scenario for scenario B are:
�
�
�

Deep Lane P&R;
Signalised junctions A379; and
Sherford Segregated Route.

The transport economic efficiency of the package for scenario A and B are shown in Table 5.7,
with the impact of the recommended scheme on Public Accounts shown in Table 5.8 and Table
5.9. The analysis of the final monetised costs and benefits are included in Table 5.10.
It can be seen that the scheme has a total PVB of £36.3 million and a PVC of £26.3 million in
scenario A and £14.5 million in scenario B. This results in a BCR of 1.38 for Scenario A and
2.51 for scenario B. These results fully support the collection of significant funding support from
developers in the corridor, to assist in meeting capital investment requirements. A corridor
based approach to contributions is required within the major scheme evaluation process.
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sector

provider

business

impacts

impacts

TOTAL
Present Value of Transport Economic Efficiency
Benefits (PVB)

Developer contributions
NET BUSINESS IMPACT

Other

Revenue
Operating costs
Investment costs
Grant/subsidy
Subtotal

Private

Travel time
Vehicle operating costs
User charges
During Construction & Maintenance
Subtotal

Business
User benefits

Consumers
User benefits
Travel time
Vehicle operating costs
User charges
During Construction & Maintenance
NET CONSUMER BENEFITS

(6) = (1) + (5)

(4)
(5) = (2) + (3) + (4)

(3)

(2)

Goods Vehicles


0



All entries are discounted present values, in 2002 prices and values



9,017,000
216,000
0

9,017,000

Business Cars & LGV’s

Notes: Benefits appear as positive numbers, while costs appear as negative numbers.

36,292,000


10,512,000

27,788,000
29,647,000


1,858,000

12,157,000
216,000
0

12,374,000

0

7,503,000

0

25,776,000

(1)

7,503,000

ROAD
Private Cars and LGV's

ALL MODES
TOTAL
25,776,000

Table 5.7: Recommended Scheme Economic Efficiency of the Transport System
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0

3,140,000

3,140,000



27,788,000
29,647,000


1,858,000

Passengers

0

15,623,000

BUS
Passengers
15,623,000
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Passengers











0



0

2,650,000

P&R
Passengers
2,650,000
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(PVC)




Grant/Subsidy Payments

NET IMPACT



TOTAL Present Value of Costs

NET IMPACT
(8)

(9) = (7) + (8)



P&R
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All entries are discounted present values, in 2002 prices and values

Notes: Costs appear as positive numbers, while revenues and ‘Developer and Other Contributions' appear as negative numbers.

26,342,000

26,342,000




Indirect Tax Revenues

26,341,000



































BUS

Developer and Other Contributions
1,000

(7)

INFRASTRUCTURE

ROAD

Grant/Subsidy Payments

26,341,000

Operating costs

Investment Costs



Revenue

Central Government Funding




Developer and Other Contributions



Investment Costs



Operating Costs

TOTAL

ALL MODES

Revenue

Local Government Funding

Table 5.8: Recommended Scheme Public Accounts (Scenario A: Public Funding)
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(PVC)




Grant/Subsidy Payments

NET IMPACT



TOTAL Present Value of Costs

(8)

(9) = (7) + (8)



P&R
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All entries are discounted present values, in 2002 prices and values

Notes: Costs appear as positive numbers, while revenues and ‘Developer and Other Contributions' appear as negative numbers.

14,458,000

14,458,000



Indirect Tax Revenues

NET IMPACT



14,457,000


















1,000

















BUS

Developer and Other Contributions
1,000

(7)

INFRASTRUCTURE

ROAD

Grant/Subsidy Payments

14,457,000

Operating costs

Investment Costs



Revenue

Central Government Funding




Developer and Other Contributions



Investment Costs



Operating Costs

TOTAL

ALL MODES

Revenue

Local Government Funding

Table 5.9: Recommended Scheme Public Accounts (Scenario B: Some Developer Funding)
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1.38

9,950,000

26,342,000

36,292,000

NPV=PVBPVC
BCR=PVB/PVC

2.51

21,834,000

14,458,000

36,292,000

12,374,000

NPV=PVBPVC
BCR=PVB/PVC
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Note: This table includes costs and benefits which are regularly or occasionally presented in monetised form in transport appraisals, together with some where
monetisation is in prospect. There may also be other significant costs and benefits, some of which cannot be presented in monetised form. Where this is the case, the
analysis presented above does NOT provide a good measure of value for money and should not be used as the sole basis for decisions.

Benefit to Cost Ratio (BCR)

Net Present Value (NPV)

OVERALL IMPACTS

Present Value of Costs (see notes) (PVC)

Public Accounts

Present Value of Benefits (see notes) (PVB)

Option Values

Reliability

12,374,000





Accidents

Business Users and Providers





Journey Ambience

Scenario B
(some Developer
Funding)

25,776,000





Greenhouse Gases

25,776,000





Local Air Quality

Consumer Users





Noise

Scenario A
(Public funding)

Table 5.10: Recommended Scheme Analysis of Monetised Costs and Benefits (AMCB)
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5.10

Funding Streams
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An important factor in the overarching evaluation process is the consideration of available
funding. Three main sources of potential funding are considered herein, with major scheme
funding being recommended.

5.10.1

Major Scheme Business Case
Major Schemes are defined by the DfT as significant local authority highway and public
transport capital projects which in general will cost in excess of £5 million. Bids for Major
Schemes are made through the LTP2 process with the submission of a Major Scheme
Business Case (formerly Annex E submission).
A full appraisal of the scheme to meet DfT Major Scheme Business Case requirements will be
required. However, the limited appraisal undertaken as part of this study on the recommended
strategy indicates that:
�

�

�

5.10.2

The public transport service will be able to operate with a revenue surplus when 4000 homes
are developed at Sherford;
The preliminary cost benefit analysis for the recommended package gives a Benefit Cost
Ratio of 2.5 when development specific improvements are included in the dominimum; and
The strategy results in a high public transport mode split from the new developments to
Plymouth City Centre.

Transport Innovation Fund
Schemes considered for Major Scheme funding can also be eligible for support through the
Transport Innovation Fund (TIF). The TIF funding is additional to regional funding allocations,
since it is designed to achieve national objectives.
The latter is of particular relevance in generating welfare benefits and boosting GDP.
The City of Plymouth possesses a number of attributes that would strongly support a TIF
bid, which are further promoted by the proposed regeneration of the city centre and the
associated economic and productivity benefits. There is also a strong preference within DfT
guidance for largescale schemes, and the citywide enhancement of public transport services
in Plymouth would meet such criteria. The eastern corridor should therefore be viewed as being
the first corridor enhancement in the city, rather than in isolation.

5.10.3

Private Sector Contributions
As part of the principle objective of the planning system to deliver sustainable development, in
certain circumstances planning obligations can be applied to planning consents to make
acceptable development proposals, which would otherwise be unacceptable in planning terms.
Private sector contributions, negotiated between the local authority and developer through the
planning process can therefore be a considered source of funding for offsite infrastructure
schemes. In accordance with ODPM circular 05/2005 planning obligations will be required to
meet the following tests:
i.

Relevant to planning;

ii.

Necessary to make the proposed development acceptable in planning terms;

iii.

Directly related to the proposed development;

iv.

Fairly and reasonably related in scale and kind to the proposed development; and

v.

Reasonable in all other respects.
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5.11

Land Safeguarding and Access
Where the proposed routing options contained within this report cross over land outside the
control of the public highway authority, steps would need to be taken to safeguard the land for
eventual development as part of the transport proposals. This process would normally be
carried out within the context of the development planning and control. Where this is not
possible the use of compulsory purchase powers would have to be considered.
Access would be treated in a similar fashion but would require approval through the planning
process by the Highway Authority. In this case, the impact of any proposal on existing traffic,
both vehicular and pedestrian, would have to be considered and mitigated where appropriate.
The proposed line of the recommended package crosses a variety of different lands uses,
including agriculture, residential, commercial and industrial (quarrying). Land within each of
these uses will have a different value which would be determined through negotiation. At this
stage of the study, it has not been possible to identify the value of land involved in the
proposals. However, as an indication land costs for the South Hampshire Rapid Transit scheme
allowed for £1 million per kilometre, to include both land and property. There for an assumed
transport strip of 10 metres, this represents approximately £100 per square metre.
As an indication, land cost themselves vary from £10 per square metres for farm land up to £70
per square metre for residential. However, these figures will need testing against local market
conditions at the appropriate time.
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