
T5: Derby Roadside NO2 Preferred Option Refinement  

 
This document is comprised of a series of appendices to document T4: Derbyôs Local Plan Transport 

Modelling Forecasting Report.  These appendices have been predominantly compiled by Systra on behalf of 

Derby City Council, with input from Derby City Council officers and White Young Green where appropriate. 

They should be read together with T4 to get a detailed account of the work that has led to the identification 

and refinement of Derbyôs  preferred option, including the important wider network management elements. 

 

This document includes: 

 

Appendix 1 - Additional Preferred Option Scheme and Modelling detail For Stafford Street.  This sets 

out the scheme specifics and how it has been modelled, including scheme plans created as part of the 

detailed design process.  This information is provided to extend the summary of this information in T4, as 

requested by JAQU.  

 

Appendix 2: Derby Traffic Management Scheme modelling ï Highway and ENEVAL.  This sets out the 

incremental modelling process that led to the identification of a traffic management scheme in the Stafford 

Street area. This work also identified some risks and negative impacts of the scheme in isolation, leading to 

the need to build in wider network management as detailed in Appendix 3. 

 

Appendix 3: Option 2.5 Extension and Mitigation ï Highway and ENEVAL.  This sets out how the traffic 

model was used to identify and refine the required traffic management on the wider network.  This essential 

wider network management improves the benefits of the scheme elements in the Stafford Street area as well 

as managing the risks and disbenefits from re-routed traffic resulting from the initial scheme. 

 

 



Appendix 1: Additional Preferred Option Scheme and 
Modelling detail for Stafford Street 



Friar Gate/ Stafford Street / Ford Street Junction 



  

Friar Gate/ Stafford Street / Ford Street Junction 

Overview of Preferred Scheme 

DCC - Stafford Street Page 4 

 

ÅNo physical changes to the junction such as kerb lines, etc.. 

 

Å Using the UTC system to change the junction staging and signal times 

to limit the traffic flow capacity for movements to and from Stafford 

Street including; 

 

Å Removal of the traffic movement from Ford Street to Stafford Street 

(southbound) from stage 1 of the signal settings so that this stage 

only includes movements from Stafford Street to Friar Gate 

(westbound) and Ford Street (northbound)  

 

Å Increasing the green time available to Friar Gate with a resultant 

impact on the proportion of green time available for the movements 

to and from Stafford St   

 

 

 

 



  

Friar Gate/ Stafford Street / Ford Street Junction 

Reference Case (existing) without the proposed scheme 
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Friar Gate/ Stafford Street / Ford Street Junction 

With the Preferred Option 

DCC - Stafford Street Page 6 

Changes from REF 

 

Å Junction layout not changed 

Å Southbound movement 

from Ford St to Friar Gate 

removed in stage 1 of the 

signal settings 

Å Cycle time increased by 20 

seconds and green times 

changed accordingly 

ÅOverall amount of time 

allocated to Friar Gate 

(stage 3) in an hour 

increased 

 

 

 

 



  

Friar Gate/ Stafford Street / Ford Street Junction 

Junction Operation Impact of Changes 
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Å Southbound movement from Ford St to Friar Gate removed in stage 1 of 

the signal settings 

Å This reduces the green time available for this movement by around 

40% this reducing the capacity for the southbound movement onto 

Stafford Street significantly. 

Å Cycle time increased by 20 seconds and green times changed 

accordingly and overall amount of time allocated to Friar Gate in an hour 

increased 

Å The increase in time to Friar Gate reduces the overall proportion of 

time allocated to the movements to and from Stafford Street in 

stages 1 and 2 which further restricts the capacity of traffic 

movements associated with Stafford Street. The time allocated to 

Friar Gate can be increased should further reductions in flow 

be required allowing the UTC some flexibility over the impacts. 

 

Overall these changes restrict the available capacity for movements 

to and from Stafford Street and the resultant impact of this is that 

movements that can relocate to other routes that are more attractive 

do so.    

 

 

 

 



Stafford Street/ Uttoxeter New Road / Mercian Way / 
Curzon Street Roundabout 



  

Stafford St /Uttoxeter New Rd / Mercian Way / Curzon St roundabout 

Overview of Preferred Scheme 
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Å Stafford Street exit from roundabout (northbound) 

ÅRemoval of a traffic lane to provide a single lane exit 

ÅUttoxeter New Road Entry 

Å Segregation of the movements to Stafford St from the remainder of 

movements into the junction to allow each movement to have 

separate signal control 

Å Reduction in the green times for the Stafford St movement to limit  

the northbound flow into Stafford St 

Å Increase green time for right turn movements to encourage the use 

of the southern and western parts of the inner ring road 

ÅReduction of the number of lanes on the roundabout accessing 

Stafford St from 2 to 1 to further throttle flow into Stafford St. 

Å Stafford St entry to roundabout  

Å Reducing the available green time for the movements from Stafford 

St to assist in limiting the capacity for this movement. 

Å Increased green time for the right turn traffic from Uttoxeter New 

Road to encourage the use of the southern and western parts of the 

inner ring road 
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Stafford Street/Uttoxeter New Road/Mercian Way/Curzon St 
Roundabout Design 



  

Stafford St/ Uttoxeter New Rd / Mercian Way / Curzon St Roundabout 

Overall Junction in the Highway Model 

DCC - Stafford Street Page 11 
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Node A- Uttoxeter New Road entry to roundabout junction 

Reference Case (existing) without the proposed scheme 

DCC - Stafford Street Page 12 

Roundabout Circulatory 



  

Node A- Uttoxeter New Road entry to the roundabout 

With the Preferred Option 
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Changes from REF 

 

Å Segregation of movements 

on Uttoxeter New Rd 

Å Single lane exit to Stafford St 

rather than two 

Å Single lane on roundabout 

circulatory rather than two 

Å Third signal stage introduced 

for right turn only from 

Uttoxeter New Rd 

ÅGreen time allocated to 

Uttoxeter New Rd to Stafford 

Street movement reduced 

from 44 seconds to 7 

seconds 

 

 

 

 

Roundabout Circulatory 



  

Node B ς Stafford Street entry to roundabout  

Reference Case without the proposed scheme (existing) 

DCC - Stafford Street Page 14 

Roundabout Circulatory 



  

Node B ς Stafford Street entry to roundabout  

With the Preferred Option 
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Roundabout Circulatory 

Changes from REF 

 

ÅNo changes to physical 

layout 

Å Green time allocated to 

Stafford Street reduced from 

35 seconds to 22 seconds  

Å Green time allocated to the 

roundabout circulatory 

carriageway increased from 

15 seconds to 28 seconds 

 

 

 

 



  

Stafford St/ Uttoxeter New Rd / Mercian Way / Curzon St Roundabout 

Junction Operation Impact of Changes 

DCC - Stafford Street Page 16 

Å Stafford Street changes 

Å This reduces the capacity of the exit from the junction onto Stafford 

Street limiting the amount of traffic that can utilise the route. 

Å Uttoxeter New Road entry 

Å The changes applied to this entry and also the roundabout circulatory 

carriageway reduces the capacity available for traffic movements to 

Stafford St by throttling green times for these movements.  

Å Stafford Street entry 

Å The reduction in green time for movements from Stafford St reduces 

the available capacity for these movements. 

Å The level of capacity reduction and therefore constraint on flows 

travelling to and from Stafford Street can be regulated by the UTC 

system to ensure the air quality aspirations are achieved. 

ÅGreen time is increased for the right turn movements from Uttoxeter New 

Road encouraging the use of the south and east sections of the inner ring 

road as an alternative to Stafford Street 

Overall these changes restrict the available capacity for movements 

to/from Stafford St and the resultant impact of this is that movements 

that can relocate to other routes that are more attractive do so.    

 

 

 

 



Uttoxeter Old Road/ Ashbourne Road / Friar Gate Junction 



  

Uttoxeter Old Road/ Ashbourne Road Junction 

Overview of Preferred Scheme 
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The proposed measures have been developed to reduce congestion on 

Uttoxeter Old Road to encourage the use of this route as an alternative to 

Stafford Street in order to maximise the air quality benefits of the measures 

on Stafford Street whilst minimising the congestion impacts along Uttoxeter 

Old Road. 

  

Å Uttoxeter Old Road 

Å Provision of an additional lane for traffic turning right (eastbound) 

onto Friar Gate 

Å Increased signal green time for movements from Uttoxeter Old 

Road. 

 

Å Friar Gate 

Å Provision of a two lane exit from the junction 

 

 

 



  

Uttoxeter Old Road/ Ashbourne Road Junction Design 
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Uttoxeter Old Road/ Ashbourne Road / Friar Gate Junction 

Reference Case without the proposed scheme (existing)  
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Uttoxeter Old Road/ Ashbourne Road / Friar Gate Junction 

With the Preferred Option 
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Changes from REF 

 

Å Additional Right turn lane on 

Uttoxeter Old Road 

Å Two Lane exit on Friar Gate 

Å Green time allocated to 

Uttoxeter Old Rd increased 

from 29 to 36 seconds  

Å Inter-greens reduced to the 

minimum levels 

 

 

 



  

Uttoxeter Old Road/ Ashbourne Road / Friar Gate Junction 

Junction Operation Impact of Changes 

DCC - Stafford Street Page 22 

Å The changes to the junction maximises the capacity of the Uttoxeter 

Old Road approach to the junction within the confines of existing 

highway boundaries. This reduces the overall delays at this junction for 

movements that use this route as an alternative to Stafford Street (i.e. 

traveling back towards the inner ring road). Hence making it an 

appropriate alternative route to Stafford street   

 

Å This scheme does not significantly affect the capacity and therefore 

impact of on traffic levels along Ashbourne Road is limited. 

 

 

 



  

Appendix 2:  Derby Traffic Management Scheme Modelling 
ς Highway and ENEVAL 
 



  

Introduction 

»Derby City Council (DCC) has commissioned Systra to produce a series of incremental options, with the 
aim of  testing traffic management schemes to reduce the levels of NOX emissions on Stafford Street.  

 

» Stafford Street represents the only NOX exceedance location in Derby City and it has been estimated that 
a reduction in emissions of around 42% is required to bring the Air Quality levels into compliance.    
 

» The primary focus of the traffic management schemes is to use both the Stafford Street/Friar Gate and 
the Mercian Way/Uttoxeter New Road  signal controlled junctions at either end of Stafford Street to limit 
the level of traffic using Stafford Street. 
 

» For each option, data on the following aspects has been produced compared to the 2020 Reference Case 
situation: 

¸ Change in Actual Flow plots   

¸ Change in Congestion plots 

¸ Change in NOX plots 

¸ Change in NOX levels 
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Introduction 

»Options tested are as follows:  

¸ Options 1 - Physical Scheme changes 

¸ Option 1.1 ς All stipulated physical changes* implemented. 

¸ Option 1.2 ς All Stipulated physical changes* implanted bar the removal of the ahead movement 
from Stafford Street (Northbound ς Left Lane). 

¸  Options 2 ς Signal Alterations 

¸ Option 2.1 ς 1.1 + Signal Movement Alteration (Friar Gate) 

¸ Option 2.3 ς 1.2 + Signal Movement Alteration (Friar Gate) 

¸ Option 2.2 ς 1.1 + Signal Timing Alteration (Friar Gate). 

¸ Option 2.4 ς 1.2 + Signal Timing Alteration (Friar Gate). 

*NOX Data displays 2.4 to be the preferred option. 

¸ Option 2.5 ς 2.4 + Signal Stage/Time Alteration (RB) 
 

» The preferred option (2.5) was then utilised as the base for:  

¸ Option 3.0 -  2.5 + HGV Ban on Stafford Street 

 

 

* Details are listed in option Summaries  
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Option 1.1 
 
 
 

 
 



  

Option 1.1 
Introduction 
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»Option 1.1 includes the physical alterations pertaining to both the Stafford Street/ Uttoxeter New Road / 
Mercian Way roundabout and the Stafford Street / Friar Gate / Ford Street Junction, as requested by Derby City 
Council. These include: 
 

» Stafford Street/ Uttoxeter New Road / Mercian Way roundabout 

¸ Stafford Street - Northbound exit off the roundabout restricted to one lane.   

¸ Mercian Way ς Left lane approach onto the roundabout restricted to left turn only.  

¸ Uttoxeter New Roadς Right lane approach onto the roundabout restricted to right turn only. 
 

» Stafford Street/ Friar Gate / Ford Street 

¸ Northbound on Stafford Street ς Left lane changed to left turn only. 

¸ Northbound on Ford Street ς Number of lanes reduced from two to one, with the reduction extending 30 
metres Northbound from the Stafford Street/ Friar gate junction, on Ford Street.   
 

 

 
 

 

 

Op 1.1     

Ref 

  

    



  

Option 1.1 
Flow Change - AM 
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Option 1.1 
Congestion Change - AM 
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Option 1.1 
Flow Change - IP 
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Option 1.1 
Congestion Change - IP 
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Option 1.1 
Flow Change - PM 
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Option 1.1 
Congestion Change - PM 
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Option 1.1 
Eneval 
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Physical Infrastructure 

Op 1.1 
NOX 

Diff 
% 

Diff Ref Op 1.1 

NB 571 584 14 2% 

SB 324 331 8 2% 

Total 895 916 21 2% 



  

Option 1.1 
Summary 
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»Restricting access to Stafford Street transfers trips to the Eastern part of the Inner Ring Road, with trips still 
accessing the A38 diverting along Kedleston Road. 

 

» There is however an increase in trips on Stafford Street in the Interpeak when traffic levels are less constrained 
by the capacity reductions. 

 

» The segregation of the left lane from the ahead lane on the Northbound carriageway of Stafford Street 
increases the levels of traffic undertaking this manoeuvre.  

 

» The change in trips on Stafford Street does not have a significant impact on NOX emissions ,with values 
increasing by 2% in both the NB and SB directions. This increase is likely due to the increased congestion and 
reductions in speeds leading to increased emission rates.   
 

 

 



Option 2.1 
 
 
 



  

Option 2.1 
Introduction 
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»Option 2.1 builds on Option 1.1 by removing the Ford Street to Stafford Street ahead movement that exists in 
stage 1 of the Friar Gate junction signals.  
 

» This acts to limit the green time for trips traveling from Ford Street to Stafford Street, thus limiting the capacity 
of this movement.  
 
 
 

 
 

 

 

Op 1.1 Op 2.1       

Ref 

  

    



  

Options 2.1 
Introduction 
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» The image on the left displays the original stage layout (Taken from 1.1), the right displays the stage alteration 
(2.1). Note the top left corner of each image of signal stages.  
 
 

 
 

 

 



  

Option 2.1 
Flow Change - AM 
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Option 2.1 
Congestion Change - AM 
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Option 2.1 
Flow Change - IP 
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Option 2.1 
Congestion Change - IP 
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Option 2.1 
Flow Change - PM 
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Option 2.1 
Congestion Change - PM 

2020 CAZ Reference: Congestion Page 44 



  

Option 2.1 
Eneval 
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Stage Alteration 

Op 2.1 
NOX 

Diff % Diff 
Ref Op 2.1 

NB 571 616 45 8% 

SB 324 217 -107 -33% 

Total 895 833 -62 -7% 



  

Options 2.1 
Summary 
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»¢ƘŜ ǊŜƳƻǾŀƭ ƻŦ ǘƘŜ Ψ{ǘǊŀƛƎƘǘ ŀƘŜŀŘ ƳƻǾŜƳŜƴǘΩ ŦǊƻƳ CƻǊŘ {ǘǊŜŜǘ ƛƴǘƻ {ǘŀŦŦƻǊŘ {ǘǊŜŜǘ ƛƴ {ǘŀƎŜ м ƻŦ ǘƘŜ CǊƛŀǊ DŀǘŜ 
signal stages results in a reduction in southbound traffic flow on Stafford Street. 

 

» This reduction in flow results in a corresponding reduction in Southbound NOX values, with  a total reduction 
7% , substantially below the 42% reduction target. 

 

» This option has no significant impact on Northbound traffic movements with NOX values increasing due to 
increased congestion and reduced speeds in this direction. 

 
 

 



Option 2.2 
 
 
 
 
 



  

Option 2.2 
Introduction 
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»Option 2.2 builds on Option 2.1 but reduces the green times for the Ford Street arm of the junction.  

 

 
 
 
 

 
 

 

 

Op 1.1 Op 2.1 Op 2.2         

Ref 

  

    

» Stage 1 (Stafford Street) ς remains unchanged 

 

» Stage 2  ( Ford Street) ς 6 second reduction in 
green time. 

 

» Stage 3 (Friar Gate) ς 6 seconds added to green 
time *.  

*Time has been added to the Friar Gate stage, 
however this could be transferred to the 
pedestrian movements across the Ring Road.  

 
 
 
 

 
 

 

 



  

Option 2.2 
Flow Change - AM 
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Option 2.2 
Congestion Change - AM 
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Option 2.2 
Flow Change - IP 
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Option 2.2 
Congestion Change - IP 
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Option 2.2 
Flow Change - PM 
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Option 2.2 
Congestion Change - PM 
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Option 2.2 
Eneval 
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Timing alteration 

Op 2.2 
NOX 

Diff % Diff 
Ref Op 2.2 

NB 571 601 30 5% 

SB 324 190 -134 -41% 

Total 895 791 -104 -12% 


