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The highway improvement schemes within the preferred mitigation strategy are summarised 
below.  Given the early stage of option development, the estimated costs for each scheme are 
subject to a large degree of uncertainty and are therefore presented within broad cost bands. 

Notwithstanding the above, and based on the modelling and assessments documented in this 
report, the following mitigation measures are considered necessary to suitably alleviate the 
traffic impacts of the proposed Local Plan.  
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Probability  Local Authority / 
Development Scheme 

Highways England Network Rail 

Or, a committed policy goal, 
subject to tests (e.g. of 
deliverability) whose outcomes 
are subject to significant 
uncertainty. 

Hypothetical: There is 
considerable uncertainty 
whether the outcome will 
ever happen 

Conjecture based upon 
currently available information. 

Discussed on a conceptual 
basis. 

One of a number of possible 
inputs in an initial consultation 
process. 

Or, a policy aspiration. 

Scheme in PCF Stage 
0 (i.e. major road 
project initiated) 

Scheme in GRIP Stage 1 
(i.e. output definition) 

Information on the local schemes, including scheme layouts and their level of certainty, has 
been provided by GCC.  The supply Uncertainty Log is included in Appendix A.  The resulting 
transport schemes included in the Do Minimum are presented in Table 4.2. 

4.2.2 Do Minimum Network 

The highway networks used in the Do Minimum forecasts include schemes with sufficient levels 
of certainty, as outlined above.  In addition, fixed speed links within the model that are not 
directly affected by any Do Minimum schemes have been adjusted to account for forecast 
changes in speed/congestion using RTF18 data (Scenario 1), applied by region, road type and 
time period. 

The Do Minimum highway schemes in the simulation area are presented in Table 4.2 and 
Figure 4.1.  A full list of Do Minimum schemes across both the simulation and buffer areas can 
be found in Appendix B.  The network includes numerous schemes that are remote from the 
Stroud Local Plan development area and which are unlikely to have any impact within the study 
area. Typically, such schemes would not necessarily be included in scheme forecasts.  
However, given that the information on these schemes is available and compatible with the 
Gloucestershire traffic model, all schemes have been included in the future year forecast 
models. 
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Table 4.2: Do Minimum Highway Schemes  

ID Scheme Name 

1 West Cheltenham Transport Improvement P1 

2 West Cheltenham Transport Improvement P2 

3 West Cheltenham Transport Improvement P3 

4 West Cheltenham Transport Improvement P4 

5 Innsworth Development Roundabout Improvement 

6 Twigworth Development Access 

7 Perrybrook Development Access 

8 A417/A40 Barnwood Link 

9 Elmbridge Transport Scheme, Gloucester 

10 A435/Hyde Lane/Southam Lane Signalised Junction improvements 

11 A417 Missing Link 

12 Improvements for A419 corridor, Stonehouse 

13 A38 Cross Key roundabout 

14 Junction improvement A40 Longford roundabout, Gloucester 

15 New A40 access roundabout 

16 A430 Llanthony Rd and St Ann Way (Southwest bypass) improvement, Gloucester 

17 A40 Over Roundabout improvement (phase 2), Gloucester 

18 M4 J15 

19 M4 J16 

20 M4 J17 

21 A419 White Hart junction improvement, Swindon 

22 A38 M5 J16 to Aztec West, Almondsbury 
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journey purpose and also by forecast year to represent changes in fuel costs and income.  
Changes in fuel costs, vehicle efficiency and values of time have been taken from the May 2019 
version of the TAG databook.  These have been used to calculate the forecast year VOT and 
VOC. 

It should be noted that an updated version of the TAG databook was released by the DfT in July 
2020, following completion of the Do Minimum forecasts.  The generalised cost parameters in 
the new databook were compared against the May 2019 values and were shown to be only 
marginally different, with any changes in values generally being well below 1% - this level of 
change would have only a negligible impact on the forecast assignments.  To ensure 
consistency with the base model, and to avoid unnecessarily repeating the Do Minimum 
forecasts, the May 2019 values have therefore been retained throughout forecasting. 

Table 4.3 identifies the highway generalised cost coefficients used for 2015 and 2040 in pence 
per minute (PPM) and pence per kilometre (PPK).  

Table 4.3: Highway Generalised Cost Coefficients  

Year Purpose 

AM PM 

PPM PPK PPM PPK 

2015 

Car Business 29.94 12.59 30.37 12.59 

Car Commuting 20.08 6.15 20.14 6.15 

Car Other 13.85 6.15 14.5 6.15 

LGV 21.16 13.79 21.16 13.79 

HGV 49.40 41.65 49.40 41.65 

2040 

Car Business 43.78 9.43 44.41 9.43 

Car Commuting 29.36 4.48 29.46 4.48 

Car Other 20.25 4.48 21.21 4.48 

LGV 30.94 12.96 30.94 12.96 

HGV 72.25 46.55 72.25 46.55 

The VOC (PPK) values for cars are expected to reduce over time due to assumed fuel efficiency 
improvements in cars. 

In addition to the assignment model generalised costs presented in Table 4.3, the generalised 
cost coefficients input into DIADEM are identified in Table 4.4 for cars and public transport (i.e. 
rail). 

Table 4.4: DIADEM Cost Coefficients  

Year Purpose 
Highway VOT 

(pence/hr) 
Public Transport VOT 

(pence/hr) 
Highway VOC 

(pence/km) 

2015 

Business 1825.26 2620.33 12.59 

Commuting 1212.78 1063.67 6.15 

Other 869.30 485.49 6.15 

2040 

Business 2669.16 3831.82 9.43 

Commuting 1773.49 1555.44 4.48 

Other 1271.21 709.95 4.48 
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Figure 4.2: Location of Do Minimum developments 

 
 

4.3.2 Do Minimum Development Trip Generation 

Trip end totals for each Do Minimum development were estimated using car driver trip rates 
(rates per dwelling and rates per job) derived from the National Trip End Model (NTEM) Version 
7.2 at local authority level.  This enabled 24-hour Production / Attraction (PA) and Origin / 
Destination (OD) trips by period to be calculated for each development based on the quantum of 
development.  This is consistent with an approach devised by the RTM Forecasting Consistency 
Group (FCG) which was implemented in regional model forecasts and also in A417 Missing Link 
PCF Stage 2 forecasting. 

Table 4.7 identifies the 24-hour production and attraction trip rates per residential dwelling for 
the home-based demand segments.  There is an implied assumption in the adopted approach 
that the residential end of HBEB and HBW trips does not act as an attraction and therefore 
these cells are zero/blank in the following table. 
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Table 4.11: Balancing Area Definitions  

Balancing Area ID Balancing Area 

1 Avon 

2 Berkshire 

3 Cornwall 

4 Devon 

5 Dorset 

6 Gloucestershire 

7 Hampshire 

8 Oxfordshire 

9 Somerset 

10 Wiltshire 

11 East Midlands 

12 East of England 

13 London 

14 North East 

15 North West 

16 Scotland 

17 South East 

18 Wales 

19 West Midlands 

20 Yorkshire and Humber 
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Figure 4.3: Balancing Area Definition 
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Parameter / Setting Data Source Notes 

Special Generators Specific growth factors to 
calibrated base assignment 
matrices (with extraction of 
demand for specific zones and 
demand segments) 

Public transport NTEM growth factors to base matrices (combination of Moira and 
NRTS assigned to demand segments) 

 

Cost Matrices 

Reference SATURN UFS files  Extracted from SATURN 
road assignment. 

Rail costs skims for reference 
and forecast 

Base Time Skims provided from the 
RTMs 

Extracted from National Rail 
network and then 
compressed to Model zone 
system. 

Forecast 

Rail fare skims for reference and 
forecast 

Base In Vehicle Time Skim applied 
to distance-based fare function 
provided from the RTMs 

 

Forecast 

PA Data 

Outbound proportions 
 
Return proportions (by time 
period for each demand 
segment, sector movement, and 
mode) 

DIADEM Manual (from NTS) Proportions applied for Employers 
Business for all sectors 
MPD derived proportions used for Work and Other for 7 sectors, as 
per SWRTM, based on origin trip ends 

Proportions adjusted to reflect assignment matrix proportions with 
outbound/return split based on initial values for each time period 

 

Tour proportions Default values provided in DIADEM from NTS data, which are then 
furnessed within DIADEM application to match defined Outbound 
and Return proportions (see above) 

 

DIADEM Parameters 

Algorithm Fixed Step Length (0.5, as per base model calibration)  

Convergence Target GAP of 0.1% for entire model and 0.2% for simulation area 
(sub-area) 

 

4.4.1.1 Demand Supply Convergence 

The VDM convergence statistics for the Do Minimum are shown in Table 4.17.   

Table 4.17: VDM Convergence Statistics     

Year Scenario Full model 
GAP % 

Sub-area 
GAP % 

Cost (% 
<5%) 

Flow (% 
<5%) 

Number of 
loops 

2040 Do Minimum 0.08 0.12 100 100 8 

The Do Minimum VDM process converged after 8 DIADEM loops after achieving a full model 
GAP lower than 0.1% and a sub area GAP lower than 0.2%.  This satisfies TAG criteria with 
respect to demand supply convergence and demonstrates a good level of stability within the 
demand model. 

4.4.1.2 Summary of VDM Impacts 

The impact of the VDM, in terms of changes in highway and rail demand patterns, is presented 
and discussed in more detail within Appendix E but, in summary, the overall volume of demand 
remains similar between the pre-VDM and post-VDM scenarios.  The number of inter-sectoral 
highway trips increases as a result of VDM responses, whilst intra-sectoral highway trips reduce 
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Table 5.2: Local Plan Developments  

Site 
ID Site Name 

Number of 
Dwellings 

Employment site 
area (hectares) 

G1 South of Hardwicke 1200 - 

G2 Land at Whaddon 2500 - 

PS01 Brimscombe Hill 40 - 

PS02 Brimscombe Port 150 - 

PS05 East of Tobacconist Road 80 - 

PS06 The New Lawn, Nailsworth 80 - 

PS07 North Nympsfield Road 25 - 

PS10 Railway land / car parks, Cheapside 75 - 

PS11 Merrywalks Arches, Merrywalks 25 - 

PS12 Police station / Magistrates court, Parliament Street 45 - 

PS13 Central river / canal corridor 120 - 

PS16 South of Leonard Stanley Primary School 25 - 

PS17 Magpies site, Oldends Lane 10 - 

PS19a Northwest of Stonehouse 650 5 

PS20 M5 Junction 13 - 10 

PS21 Land adjacent to Tilsdown House 15 - 

PS24 West of Draycott 700 - 

PS25 East of River Cam 180 - 

PS28 Land off Prospect Place 10 - 

PS30 Hunts Grove extension 750 - 

PS32 South of M5 / J12 - 5 

PS33 Northwest of Berkeley 120 - 

PS34 Sharpness Docks 300 7 

PS35 Land at Focus School, Wanswell 70 - 

PS36 New settlement at Sharpness 2400 10 

PS37 New settlement at Wisloe 1500 5 

PS38 South of Wickwar Road 50 - 

PS41 Washwell Fields 20 - 

PS42 Land off Dozule Close 15 - 

PS43 Javelin Park - 9 

PS44 Northwest of Whitminster Lane 30 - 

PS45 Land west of Upton's Gardens 10 - 

PS46 Land west of School Lane 30 - 

PS47 Land west of Renishaw New Mills - 9 
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Figure 6.2: Changes in traffic flows associated with STS, PM Peak 

 

Reductions in traffic flows arising from the STS measures are noted to be widespread across 
the network and, along a limited number of links, amount to as much as between 50 and 100 
fewer vehicle movements.  Flow reductions of less than 20 vehicles along a link are, however, 
more commonly seen.   

A review of the network performance in this forecast scenario has identified that, although the 
sustainable transport measures are shown to reduce overall levels of car trips, substantial 
capacity and congestion issues are forecast to remain on the unmitigated highway network.   

It is apparent that, whilst having the potential to play an important role in reducing the impact of 
the proposed Local Plan development, the sustainable transport measures alone are unlikely to 
be sufficient to adequately mitigate impacts on the highway network and they should be 
considered as complementary to highway mitigation options.  As such, subsequent presentation 
and commentary on traffic model forecast results focuses on scenarios that include highway 
mitigation (see section 7 and associated Appendices). 

6.3 Preferred Package of Highway Mitigation 

6.3.1 Overview 

In collaboration with GCC, SDC and Highways England, the performance of the highway 
network in the unmitigated Local Plan forecast was reviewed, and compared against the Do 
Minimum scenario.  The purpose of this review was to inform the development of a preferred 
package of highway mitigation that would be effective in reducing the impact of traffic growth 
associated with the proposed Local Plan. 

The preferred package of highway capacity improvements is intended to represent a strategic 
approach to mitigating the impact of the proposed Local Plan development sites.  At this early 
stage, the highway mitigation strategy identifies the main locations and broad scale of likely 
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Figure 6.3: Highway Mitigation Locations 
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Table 6.5: Mitigated Local Plan Assignments Convergence Statistics  

Scenario 

AM Peak PM Peak 

% Gap % Flow % Cost Iter. % Gap % Flow % Cost Iter. 

Do Something with 
sustainable 
transport measures 
only 

0.00099 99.6 98.2 64 0.0012 99.6 98.7 64 

Do Something with 
preferred highway 
mitigation 

0.001 99.6 97.8 56 0.0012 99.6 98.5 56 

Do Something with 
preferred highway 
& STS mitigation 

0.001 99.8 98.2 51 0.0068 99.5 98.8 79 

Forecast model results for the Local Plan scenarios including highway mitigation are presented 
and discussed within section 7.  
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With its existing layout the junction is shown to experience capacity issues in the 2040 Baseline 
scenario, with both B4008 approaches operating with V/Cs of around 100% in the peak hours.  
The inclusion of Local Plan traffic further exacerbates these problems and the V/C on the 
northbound B4008 approach is forecast to reach as high as 110% in the PM peak. 

Initial forecast assignments were undertaken assuming widening of the northbound link on the 
overbridge and re-optimisation of signal timings but results from these tests indicated that the 
junction would continue to experience significant capacity problems.  In some respects, the 
knock-on impacts arising from improvements elsewhere in the network (e.g. at Cross Keys 
Roundabout, see above) were shown to result in a further deterioration of overall junction 
performance at the motorway junction. 

As such, a more significant improvement scheme, consisting of a new all-movements 
grade-separated junction and incorporating two overbridges, has also been assessed.  
Following a review of further preliminary assignments, traffic signal control was also included on 
each approach at the junction.  Figure 7.5 identifies the assumed indicative arrangement for the 
mitigation scheme at this location. 

Figure 7.5: Indicative Mitigation Scheme at M5 J12 

 
 

The junction is forecast to operate satisfactorily in 2040 with the preferred mitigation scheme.  
Signal timings were optimised to ensure minimal queuing on the M5 off-slips to reduce the risk 
of blocking back onto the mainline and, as a result, the non-motorway links are forecast to 
operate above 90% but with small amounts of queuing and delay.  This represents a major 
improvement compared to the unmitigated scenario and results in the junction operating at least 
as well as the 2040 Baseline situation. 
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