
  
 

 

  

 

Transport and 
Works Act 1992
 

The Leeds Trolley Vehicle System Order  
Jason Smith: Mott Macdonald
Engineering and Traffic Management
APP-3-3: Appendices
1 April 2014

Documents Reference: APP-3-3



Contents 

APP-3-3 Jason Smith – Engineering and Traffic Management  

 

Ref No. Title 

App-3-3-1 Typical building fixing detail 

App-3-3-2 TRO descriptions 

App-3-3-3 Stoppings up 

App-3-3-4 Priority Junctions 

 

 

 

 

 

 



   
 

APP-3-3-1 Typical building fixing detail 

 

The photographs below illustrate a typical building fixing detail 
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APP-3-3-2 TRO descriptions 

Restrictions on Stopping, Waiting Loading and Unloading 

No Loading or Unloading At Any Time Orders are for the purpose of prohibiting vehicles 

from stopping to pick up or set down goods. “At any time” means the Order applies both for 

24 hours every day and on every day of the year. These orders are necessary where 

vehicles may seek to stop outside shop frontages for loading purposes, but where their 

doing so is likely to cause significant obstruction to flow of traffic. Examples of where 

loading and unloading may cause a problem is in the area of Hunslet Lane (16/1.293). An 

order has been proposed on both sides of the road, from its junction with Meadow Lane to 

its junction with Hunslet Road to maintain vehicular flow. 

A second example to maintain vehicular flow is on Woodhouse Lane (1.176) which carries 

trolley vehicles, bus and access traffic going into the Universities and Leeds. A TRO order 

spans both sides of Woodhouse Lane in this area, from its junction with Blenheim Walk to 

Portland Crescent. .  Care has been taken to minimise the extent of such Orders where 

particular inconvenience to shopkeepers may result, and to ensure that some alternative 

loading facility exists wherever possible. With land use combining retail, office and 

residential, there is the potential for congestion if measures are not put into place. Generally 

speaking, these orders have become necessary where the introduction of the trolley bus 

restricts the available carriageway width such that stopping by any vehicles may cause 

obstruction.  

A final example looks at the northern section from Holtdale Crescent towards the Holt Park 

District Centre, where the junction has a 69 metre restriction on loading and waiting. This 

restriction is on both sides from its junction with Holtdale Approach in an easterly direction 

to maintain vehicular flow. 
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No Waiting At Any Time Orders prohibit waiting, again all day every day. These Orders 

prohibit parking, but they permit loading and unloading unless a separate Order applies.  

They are for the purpose of keeping routes clear of parked vehicles to permit the 

unobstructed flow of traffic, for example at Otley Old Road (3.025), where trolley vehicle and 

bus routes must be kept clear on the east and west sides, but if loading is essential then it 

can be permitted where parking is otherwise prohibited. Although there are several 

examples of parking restrictions in residential areas in order to maintain visibility, care has 

been taken to minimise disruption to householders who may otherwise rely on on-street 

parking. These orders have (in general) become necessary where introduction of the trolley 

vehicle system restricts available carriageway width such that parking by significant 

numbers of vehicles may cause obstruction.  

A final example is Pym Street (3.320), where routes must be kept clear on the narrow road 

on both sides from its junction with trolley vehicle only lane, for a distance of approximately 

80 metres in an easterly direction, lorries and workers could stop in the area and thus 

obstruct vehicular flow, so both sides of the junction with Hunslet Road could have a no 

waiting prohibition.  

No Loading at Peak Time Orders prohibit loading at times of peak traffic flow, normally in 

the morning and evening “rush hours” This can be seen with the example of Bridge End 

(16/2.003) where loading will be prohibited Monday to Saturday 7am to 10pm and 4pm to 

7pm on the east side, 11 metres south of Call Lane for 33 metres in a southerly direction. 

This order also includes both AM and PM peak periods. The purpose of these orders, and 

the steps to minimise inconvenience to those who require loading facilities are similar to that 

for the 24-hour loading prohibitions. The peak time situations generally exist where the 

carriageway is too busy to tolerate stopped vehicles at peak times, but where the loading 

can be tolerated at off-peak times.  

Trolley Vehicle Clearways are provided to ensure that the trolley vehicle stops are clear of 

other vehicles allowing the vehicle to correctly dock at the stop allowing passengers to 

board at the provided platforms which provide an easy and safe boarding and alighting of 

the trolley vehicle. Except where the trolley vehicle is in a trolley vehicle only lane, where all 

other vehicles are prohibited, the stop will have a clearway only allowing trolley vehicles to 

stop. 
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School Keep Clear Orders prevent any vehicle from stopping in the area during specified 

hours. An example of this is on Holtdale Approach (1/6.001), stopping on the School Keep 

Clear markings is prohibited Mondays to Fridays, 8am to 4pm. This restriction on stopping 

improves safety for school children and other pedestrians. Another example of School Keep 

Clear is at Joseph Street (18/6.003) on the south section of the route, operating during 

school hours, Mondays to Fridays 8am to 4pm.  

 

 

Parking Places 

Designated parking places  The passage of the trolley vehicle necessitates a change to 

the present arrangements, and the creation of specific areas for parking to address the 

needs of existing users. Disabled parking places are proposed in the city centre and car 

club parking places. Orders are proposed to be put in place on Great George Street 

(14/10.001) to allow exclusive parking for car club vehicles. This will be on the northern 

side, from a point 65 metres east of its junction with Cookridge Street for 6 metres. An 

example  where designated disabled parking, or for disables passengers is on St Anne’s 

Street (14/14.006), on the southern side, from a point 17 metres east of its junction with 

Cookridge Street for 24 metres.  

Timed Parking (Monday – Saturday 08:00 – 18:00)  Orders are for the purpose of 

prohibiting long stay parking, and to enforce time limits on how long vehicles can remain 

parked.  Controlled parking for most of the working day deters waiting and long stay, with 

the driver incurring a penalty if the allocated time is exceeded.  Examples of such parking 

restrictions are along Holtdale Approach (1/8.002) where a 20 minute limit is proposed on 

the northern side of the road at a point 47 metres east of its junction with Holtdale Gardens 

for a distance of 43 metres. A second case of limited parking is along Woodhouse Cliff, 

where 20 minute limits are proposed on the western sides, from a point 7 metres south west 

of Woodhouse Cliff for a distance of 38 metres.  
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Loading Bays will be created for the use of local businesses to prevent obstructions on the 

road and allow for convenient loading and unloading.  They will be created for the use of 

business purposes only and not for general public use. Examples of loading bay creation 

are on Otley Road (9/7.004) where 28 metres will be set aside for loading on the north 

eastern side. A second example is on Cookridge Street (14/7.020) whereby loading bays 

will be on the a point 9 metres south of St Anne’s Street for a distance of 20 metres.  

Taxi Rank Orders are provided for the specific use of Hackney Carriages. No parking is 

permitted in these bays, except for Hackney Carriages, of which the order states the 

maximum number of carriages that may wait at any one time. Some bays are only operation 

during specified ours. An example of an night time taxi rank is at Cavendish Road 

(13/9.003), all days, 7pm to 7am, from a point 11 metres south of its junction with 

Woodhouse Lane for a distance of 39 metres with a maximum of 7 carriages at any one 

time. 

 

Permit Parking (Residents)  Parking permits entitle residents to park their car on their 

street within a specified area.  It is designed for residents who may not have a driveway or 

garage, or where commuters may wish to park, giving residents the convenience of parking 

near their house.  An examples where permit parking may be enforced is at Prosper Street 

(18/13.005), along its whole length. Whitefield Way (13.009) on its western side from a point 

73 metres forth of the junction with Whitefield Square for a distance of 71 metres will also 

provide parking facilities for residents.  

 

Pay and Display Parking Orders are for the provided parking spaces in areas where a 

charge is made for parking in the designated area, and set the price to park and to enforce 

time limits on how long vehicles can remain parked, with the driver incurring a penalty if the 

allocated time is exceeded. An example of pay and display car parking is at Waterloo Street 

(16/15.008) on its southern side from a point 74 metres west of Crown Point Road for a 

distance of 117 metres.  
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Direction Of traffic 

One Way Traffic Orders permit traffic to travel in one direction only.  There are some 

locations where traffic circulation is to be changed in order to maximise the efficiency of 

traffic movement after the introduction of the trolley vehicle system.  Some of the one-way 

traffic Orders are necessary where the trolley vehicle runs down the centre of a carriageway 

and in these situations a one-way traffic order has been specified for each direction of traffic 

flow, on either side of the trolley vehicle.   

One way traffic also assists traffic flow, such as the case of Cavendish Road (13/16.017), 

gyratory which lies between its northern and southern junctions with Woodhouse Lane, 

where traffic must flow in a clockwise direction. A second case is that of Hollin Road 

(8/16.005). Traffic here will have to flow one way from its western junction with Otley Road 

to its eastern junction with Hollin Mount.  

No Left Turn Orders prohibit turning left off the main carriageway.  These have been 

introduced where there has been a change of circumstance in the side road on the left in 

the direction of flow.  An example of this is at Otley Road (8/18.004), whereby no traffic can 

turn left into St Chad’s Road at its junction with Otley Road, maintaining traffic flow and 

junction capacity.  

No Right Turn Orders prohibit a right turn off the main carriageway.  Comparable situations 

with those for No Left Turns may be envisaged, but additional situations arise where the 

trolley vehicle runs down the centre of the carriageway; a single lane of traffic will exist in 

either direction, and stopping to turn right would cause an obstruction.  An example of this is 

at Otley Road (18.005), whereby no traffic can turn right into Hollin Road from its junction 

with Otley Road, maintaining the traffic flow.  
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No U-turn  At a number of junctions along the trolleybus route, facilities are being 

introduced to assist pedestrian movements and traffic flows.  The introduction of these 

measures will render it unsafe for vehicles to make U-turns as such manoeuvres would 

conflict with pedestrian safety as the U-turning vehicle moves on to the opposite 

carriageway. Other locations, U-turning vehicles would be turning into the trolley vehicle 

only lanes and conflict with other traffic movements in the junction, rendering it unsafe as it 

would not be clear to the U-turning vehicle which direction the other traffic might be 

approaching from. To prevent hazardous traffic situations for both road users and 

pedestrians, U-turns are prohibited from Belle Isle Road (18.015) northbound to Belle Isle 

Road southbound.  

 

Prescribed Route  The effect of such orders is similar to that of a prohibition, the main 

difference being that there is only one specified exit route that a vehicle can take from a 

junction.  Thus instead of making a prohibition on every other turn, the single permitted exit 

is prescribed, although this does not necessarily preclude the use of prohibitive measures in 

conjunction.  Prescribed routes are also proposed to complement the prohibition of right 

turns across the trolley vehicle lane and into the side roads.  When leaving side roads 

vehicles should not turn right into the path of oncoming traffic.  However, there may be a 

road opposite and a prohibition of right turn alone would not cater for this, the catch-all TRO 

here being a prescribed turn to the left.  To maintain traffic flow and junction capacity, some 

areas to have prescribed routes include Weetwood Lane (7/17.002) whereby traffic can only 

turn left into Otley Road 
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Vehicular Access 

Access Only Orders (Prohibition of Driving) prohibit the use of streets by any traffic 

which does not have a legitimate purpose to enter the affected road.  This prohibits use of 

the affected road by all through traffic and serves to minimise use of the road.   

An example where vehicles are prohibited from encroaching onto the trolley bus lane, 

except for permit holders and loading is Wood Lane (10/19.002) where goods vehicles may 

enter Wood Lane for the purpose of loading and unloading at the Arndale Centre. An 

example of where all vehicles are prohibited from encroaching onto the trolley vehicle route, 

except for cycles is The new Trolley Vehicle Way between Whitefield Square and Church 

Street (18&19/22.009), over its entire length of 245 metres. By minimising the use of certain 

roads, the trolley vehicle can operate without obstructions from other vehicles, and reduce 

the traffic flow in shared space areas, possibly increasing safety and reliability of the trolley 

vehicle system.   

Trolley Vehicles Only Orders prohibit access by all vehicular traffic except for trolley 

vehicles.  These orders have been introduced on many sections of the route. The new 

trolley vehicle way between Alma Road and Headingley Lane (9&10&11/21.007), 735 

metres in length is an example where only trolley vehicles are permitted to travel.  

Mandatory Cycle Lane Order prohibits vehicles, other than cycles from entering the 

designated lane. This prohibition of vehicular access prohibits parking and loading, allowing 

the cyclists unobstructed access improving safety for cyclists.  An example where a 

mandatory cycle lane could be on Belle Isle Road (20/27.024) from a point 14 metres south 

of its junction with Braithwaite Row for a distance of 210 metres.  
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APP-3-3-3 Stoppings up 

This appendix sets out the streets to be permanently stopped up under the TWA Order, 

together with reasons for the stopping up.  This is an expansion of Schedule 4 of the draft 

Order (A-01-4). 

The references to points denoting the extent of stopping up and the extent of the new 

streets are references to the points shown on the Works and Land Plans (A-02) and the 

Traffic Regulation Order Plans (A-04). 

 
Highways for which a substitute is to be provided 

Street 
affected 

Extent of 
stopping up 

New street to be 
substituted 

Reason 

Ring Road 
West Park 

Stop up access to 
Lawnswood School 
between SSN005 
and SSN006. 

New access 
provided via new 
way to be opened 
between NPN011 
and NPN012. 

Similar functionality provided. New 
access provided further away from 
roundabout and deceleration lane 
provided. Safety improvement. 

Rampart 
Road 

Stop up existing 
access to 
Woodhouse Moor 
between SSN031 
and SSN032. 

New access 
provided via new 
way to be opened 
between NPN040 
and NPN041. 

Similar functionality provided. 
Access relocated due to NGT 
alignment conflict with existing 
access. 

Woodhouse 
Lane 

Stop up the 
existing access to 
Broadcasting Place 
between SSN037 
and SSN038. 

New access 
provided via new 
way to be opened 
between NPN053 
and NPN054. 

Section of Woodhouse Lane to 
become public transport only, 
access re-provided on unrestricted 
highway. 

Sayner Lane Stop up the 
existing access to 
works (Braime 
Pressings Gate no. 
5) between 
SSN061 and 
SSN062. 

New access 
provided via new 
way to be opened 
between NPN079 
and NPN080. 

Similar functionality provided. 
Existing access conflicts with NGT 
alignment. 
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Footpaths and bridleways for which a substitute is to be provided    

Street 
affected 

Extent of 
stopping up 

New street to be 
substituted 

Reason 

Otley Old 
Road 

Path diversion 
between 
PD01, PD02, 
PD03 & PD04. 

New path between 
NP03, NP04, NP05 
& NP06. 

Similar functionality provided.  
Existing position conflicts with 
proposed NGT Substation 

Footpath 54 
(Weetwood 
playing 
fields) 

Path diversion 
between PD05 
& PD06. 

New path between 
NP11, NP12, NP13 
& NP14. 

Similar functionality provided.  
Existing position conflicts with 
new sports pitches layout.  

Belle Isle 
Circus 

Path diversion 
between PD07 
& PD08. 

New path between 
NP15, NP16 & 
NP17. 

Similar functionality provided.  
Realigned due to conflict with 
NGT alignment.  

Belle Isle 
Circus 

Path diversion 
between PD07 
& PD09. 

New path between 
NP15, NP16, NP17 
& NP18. 

Similar functionality provided.  
Realigned due to conflict with 
NGT alignment.  
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Highways for which no substitute is to be provided    

Street to be 
stopped up 

Extent of stopping up Reason 

Holt Farm Rise Stop up the existing 
access to car park 
between SSN001 and 
SSN002. 

This highway has access and egress 
from what is proposed to become public 
transport only. New access provided to 
the north of the car park to replace this 
access.  

Otley Road, 
opposite 
Lawnswood 
Gardens 

Stop up existing 
highway between 
SSN003 and SSN004. 

Conflict with NGT alignment. Maintaining 
existing highway would give rise to safety 
concerns and would involve provision of a 
large signal controlled junction affecting 
NGT. Suitable alternative access is 
provided nearby for vehicles requiring to 
turn right out of Lawnswood Gardens 

Weetwood Lane Stop up the existing 
highway between 
SSN011 and SSN012. 

Location of St Chad's NGT stop and 
plaza on Weetwood Lane, which become 
shared space. Alternative access routes 
available in the local area.  

Shire Oak Street Stop up the existing 
highway between 
SSN015 and SSN016. 

NGT alignment bisects Shire Oak Street 
(which is a cul de sac). Vehicular access 
is no longer required to the cul de sac 
end beyond NGT.  Pedestrian and cycle 
access is maintained through providing a 
link alongside the NGT corridor to a 
defined crossing point 

Headingley Hall 
access to 
Headingley Lane 

Stop up the existing 
access between 
SSN017 and SSN018. 

NGT alignment bisects access road. 
Suitable alternative access is available 
from Shire Oak Road.  

Richmond Road Stop up the existing 
highway between 
SSN021 and SSN022. 

Signalised junction introduced around 
Richmond Road to accommodate 
Headingley Bypass. Junction cannot 
operate at capacity with phasing for 
Richmond Road. Alternative access 
provided via Richmond Avenue. 
 

Hyde Park Place Stop up the existing 
highway between 
SSN029 and SSN030. 

Closure required to provide suitable 
junction capacity.  Vehicle movements 
currently provided for by this access can 
be accommodated on alternative local 
routes.  
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Street to be 
stopped up 

Extent of stopping up Reason 

Raglan Road Stop up the existing 
highway 
betweenSSN033 and 
SSN034. 

Closure required to provide suitable 
junction capacity and to accommodate 
shared space and plaza for Woodhouse 
Lane stop.  Vehicle movements currently 
provided for by this access can be 
accommodated on alternative local 
routes.  

Lodge Street Stop up the existing 
access to the University 
between SSN039 and 
SSN040. 

This highway has access and egress 
from what is proposed to become a public 
transport only corridor and shared 
space/simplified streetscape area. 
Suitable alternative access provided via 
Willow Terrace Road.  

Woodhouse Lane Stop up the existing 
access to Broadcasting 
Place between SSN035 
and SSN036. 

This highway has access and egress 
from what is proposed to become a public 
transport only corridor and shared 
space/simplified streetscape area. 
Suitable alternative access provided via 
Inner Ring Road Bridge on A660. 

Fenton Street Stop up the existing 
access to the University 
between SSN041 and 
SSN042. 

This highway has access and egress 
from what is proposed to become public 
transport only corridor and shared 
space/simplified streetscape area. 
Suitable alternative access provided via 
Willow Terrace Road.  

Cookridge Street 
(northbound only) 

Stop up the existing 
highway between 
SSN043 and SSN044. 

This highway is to become NGT only and 
not available for general traffic. 
Alternative access provided via Portland 
Gate and Portland Crescent  

St Anne's Street Stop up the existing 
highway between 
SSN045 and SSN046. 

St Anne's is proposed to become one 
way. Area is shared space / simplified 
streetscape area.  

Meadow Lane Stop up the existing 
highway between 
SSN047 and SSN048. 

Closure required to provide suitable 
junction capacity.  Vehicle movements 
currently provided for by this access can 
be accommodated on realigned access 
on Meadow Lane. 
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Street to be 
stopped up 

Extent of stopping up Reason 

Meadow Lane Stop up the existing 
highway between 
SSN049 and SSN050. 

Closure required to provide suitable 
junction capacity.  Vehicle movements 
currently provided for by this access can 
be accommodated on alternative local 
routes. 

Chadwick Street Stop up the existing 
access to a 
development area  
between SSN051 and 
SSN052. 

To enter access from Chadwick Street 
requires crossing NGT only lane. This 
access is proposed to be relocated and 
consolidated with adjacent local access to 
reduce movements across NGT lane 
which have potential to affect NGT run 
time reliability.  

Chadwick Street Stop up the existing 
access to a 
development area 
between SSN053 and 
SSN054. 

To enter access from Chadwick Street 
requires crossing NGT only lane. This 
access is proposed to be relocated and 
consolidated with adjacent local access to 
reduce movements across NGT lane 
which have potential to affect NGT run 
time reliability. 

Chadwick Street 
South 

Stop up the access to 
existing works between 
SSN055 and SSN056. 

To enter access from Chadwick Street 
requires crossing NGT only lane. A 
suitable alternative access off Chadwick 
Street is to be maintained. 

Carlisle Road and 
Sayner Lane 

Stop up the existing 
highways between 
SSN057 and SSN058. 

NGT bisects Carlisle Road and Sayner 
Lane. Stopping up required to 
accommodate NGT turn back facility.  
Suitable alternative access provided via 
Clarence Road and Armouries Drive 

Sayner Lane Stop up the existing 
highway between 
SSN059 and SSN060. 

NGT crosses Sayner Lane. If this 
highway was not stopped up this would 
require a signalised junction which would 
be too close to an adjacent signalised 
junction. Suitable alternative access 
available via other existing routes.   

Pym Street Stop up the existing 
highway between 
SSN063 and SSN064. 

NGT crosses Pym Street. If this highway 
was not stopped up this would require a 
signalised junction which would be too 
close to an adjacent signalised junction. 
Suitable alternative access available via 
other existing routes.   
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Street to be 
stopped up 

Extent of stopping up Reason 

Epworth Place Stop up the existing 
highway between 
SSN065 and SS0N66. 

NGT alignment dissects Epworth Place. 
Epworth place used to provide parking for 
St Joseph's School. Junction capacity 
would be adversely affected and operate 
poorly if access was maintained at this 
end. Car park provision reprovided and 
access provided from Joseph Street 

Epworth Place Stop up the access to 
school car park between 
SSN067 and SSN068. 

NGT alignment dissects Epworth Place. 
Epworth Place used to provide parking for 
St Joseph's School. Stopping up required 
to provide suitable junction capacity. Car 
park provision reprovided and access 
provided from Joseph Street 

Flax Mill Road Stop up the existing 
highway between 
SSN069 and SSN070. 

NGT substation is to be located on Flax 
Mill Road. Suitable alternative access 
provided from Telford Terrace.  

Belle Isle Road Stop up the existing 
access to 8 Belle Isle 
Road between SSN071 
and SSN072. 

This stopping up is no longer required 
under the revised Technical Drawing 
proposals (as shown on A-11) 
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Footpaths and bridleways for which no substitute is to be provided   

Street to be 
stopped up 

Extent of stopping up Reason 

Footpath between 
Headingley Castle 
and Headingley 
Lane 

Stop up path between 
SSN019 and SSN020. 

NGT alignment dissects the footpath. 
New crossing facility provided adjacent to 
closed footpath.  

Flax Mill Lane Stop up path between 
PS1 and PS2. 

NGT substation is to be located on Flax 
Mill Road. Alternative access available 
from Telford Terrace.  

Belle Isle Circus Stop up path between 
PS3 and PS4. 

NGT alignment dissects the footpath. An 
alternative footpath is located adjacent to 
the stopped up footpath.  
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APP-3-3-4 Priority Junctions 

 
Priority Junction and Roundabout Assessment Methodology 
General Approach 

1. Junctions have been assessed by comparing the operation with and without NGT.  

This has been done for the survey year 2012, and the opening year 2020, and is set 

out within the updated Transport Assessment (B-9).   

2. To make these comparisons, three scenarios have been assessed: 

a) The ‘Do Nothing’ (DN), the situation as it was in Oct 2012.  This has been used as 

a reference point, and to calibrate the traffic models.  

b) The ‘Do Minimum’ (DM), which is the situation which would appertain in 2020 if 

NGT were not to be constructed. 

c) The ‘Do Something’ (DS), which models the 2020 flows with the NGT scheme.   

3. The main assessment is to compare junction operation in the DS and the DM.  This 

shows the difference in traffic flows, capacities, and queues etc. that arise as a 

consequence of implementing NGT. In general, assessments have been for the 

morning peak hour, 8-9am and the evening peak, 5-6pm in 2020.  Major / minor 

priority junctions and roundabouts have been modelled using the standard UK 

method, which are the PICADY and ARCADY software programs respectively.    

PICADY Analysis 

4. The capacity of each priority junction has been modelled using PICADY.  PICADY is 

a computer program for predicting capacities, queues and delays at major/minor 

priority junctions.  It has been developed by the UK Research Laboratory (now TRL 

Ltd.) and as the industry standard, has been used extensively in the UK.  PICADY 

takes into account key geometries such as road widths, visibility, space available for 

traffic making an offside turn, and so on.  The program uses empirical formulae 

based on the geometry of the junction for calculating the capacity of each of the non-

priority traffic streams (for example the two minor road streams and the right-turning 

stream off the major road). 

5. For each junction, given the flow and how the junction operates, PICADY outputs for 

each non-priority traffic stream a Ratio of Flow to Capacity (RFC), and a queue 
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length (in vehicles).  A priority junction is judged to be at capacity when the Ratio of 

Flow to Capacity (RFC) reaches 1.00, while the recommended level for satisfactory 

operation is 0.85.  The junction entry capacity and final queue lengths are calculated 

for each stream, taking account of junction geometry and demand flows from the 

conflicting streams. 

ARCADY Analysis  

6. The capacity of each roundabout has been modelled using ARCADY.  ARCADY is a 

computer program for predicting capacities, queues and delays at roundabouts and 

mini-roundabout junctions.  Like PICADY it has been developed by UK Research 

Laboratory (now TRL Ltd.), and is used extensively in the UK.  ARCADY takes into 

account key geometries such as road widths, entry radii, the diameter of a 

roundabout, entry angles, and so on.  The program uses empirical formulae based 

on the geometry of the junction for calculating the capacity of each of arm. 

7. For each roundabout, given the flow and how the junction operates, ARCADY 

outputs for each arm a Ratio of Flow to Capacity (RFC), and a queue length (in 

vehicles).  A roundabout is judged to be at capacity when the Ratio of Flow to 

Capacity (RFC) reaches 1.00, while the recommended level for satisfactory operation 

is 0.85.  The entry capacity and final queue lengths are calculated for each arm, 

taking account of the approach geometry and entry demand flows and the circulating 

flow past each entry.   

Junction Assessments 

8. The following sections provide commentary on some of the key modelled priority 

junctions along the route.  A summary is provided about the existing situation for 

each junction, the proposed design, and the forecast junction operation with 

reference to PICADY and ARCADY model runs.   

Holt Crescent / Holt Park Car Park 

9. This is a new junction due to the relocation of the existing Holt Park Car Park 

Entrance on Holt Farm Rise.  The junction will be a mini-roundabout, replacing the 

existing priority controlled major/minor junction.  The junction is forecast to operate 

well within capacity with no queuing issues in the AM or PM peak hours.  The 

maximum Do Something model RFC reported is 0.461 in the PM peak hour.   

 
 

APP-3-3-4

Page 2 of 4



 
 

Holt Farm Rise / Bus Only Lane 

10. This junction is currently a priority controlled major/minor junction, and will be 

realigned slightly to accommodate NGT.  The junction is forecast to continue to 

operate well within capacity with no queuing issues in the AM or PM peak hours.  

The maximum Do Something model RFC reported is 0.055 in both the AM and PM 

peak hours.   

Holt Crescent / Holt Farm Rise / NGT Access 

11. This junction is currently a priority controlled major/minor junction, and will be 

realigned slightly to accommodate NGT.  The relocation of the Holt Park Car Park 

entrance to Holt Crescent reduces traffic flows undertaking opposed movements at 

this junction.  This provides a marginal benefit to the operation of the junction, though 

it is forecast to operate well within capacity in all scenarios.  The maximum Do 

Something model RFC reported is 0.08 in the PM peak hour.   

Holtdale Approach / Holt Crescent  

12. This junction is currently a priority controlled major/minor junction, with Holt Crescent 

the minor road.  The junction will be modified with the introduction of NGT to change 

the direction of priority.  In the revised layout the northern arm of Holtdale Approach 

will operate under give-way control.  The junction is forecast to continue to operate 

well within capacity with no queuing issues in the AM or PM peak hours.  The change 

in direction of the priority through the junction reflects the predominant traffic 

movements and will reduce the overall level of queuing.  The maximum Do 

Something model RFC reported is 0.278 in the PM peak hour.   

Otley Old Road / Holtdale Approach 

13. This junction is currently a priority controlled major/minor junction.  The layout of this 

junction is proposed to remain unchanged, although the existing Otley Old Road 

zebra crossing to the north of the junction will be converted into a signal controlled 

crossing.  The junction is forecast to continue to operate well within capacity, with no 

queuing issues identified in the AM or PM peak hours.  The maximum RFC reported 

is 0.605 in the AM peak.  The introduction of NGT has not material impact on the 

capacity of this junction.   
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A660 Otley Road / Spen Road / Kepstorn Road 

14. This junction is currently essentially two separate priority controlled major/minor 

junctions, with the A660 Otley Road the major in both instances and Spen Road and 

Kepstorn Road the minor.  Right–turn storage pockets are provided in the centre of 

the junction to facilitate turns onto the A660 southbound and to Kepstorn Road and 

Spen Road.  A number of minor modifications are proposed to this junction; however 

the overall layout will remain similar to the existing.  Enhanced pedestrian crossings 

will be provided across Spen Road and a new signal controlled crossing will be 

provided to the north of the junction.  The junction is forecast to operate within 

capacity in both the AM and PM peak hours.  This represents an improvement in the 

operation of the junction with queues forecast to reduce on the Spen Road approach 

as a result of a reduction in traffic demand on that approach.  The operation of all 

other arms is similar both with and without the NGT scheme. The maximum Do 

Something model RFC reported is 0.498 in the AM peak hour.   
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