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1 Introduction 

In December 2011, the agenda for Cities, “Scotland’s Cities: Delivering for Scotland” was published by 

the Scottish Government which identified connecting cities with strong, reliable and resilient transport 

infrastructure as a key driver to support growth. The Scottish Government’s Infrastructure Investment 

Plan (IIP) was published at the same time. This contained a commitment to complete the dual 

carriageway network between all of Scotland’s cities by 2030. 

The Strategic Business Case (SBC) for the A96 Dualling Programme was developed and 

subsequently published in September 2014. The SBC builds upon the evidence base of the 2008 

Strategic Transport Projects Review (STPR) and Scotland’s Cities and seeks opportunities to address 

the growing economic and transport demands along the A96 corridor between Inverness and 

Aberdeen. 

An updated version of the IIP was published by the Cabinet Secretary for Infrastructure, Investment 

and Cities in December 2015. Contained within the document is a commitment to complete the 

dualling of the A96 between Inverness and Aberdeen by 2030. 

2 Background 

Following the publication of the SBC in 2014, the development of the A96 Dualling Programme is now 

being progressed through the preparation of the Case for Investment (CfI). The CfI will set out the 

rationale for the intervention and support the individual A96 schemes as they evolve, to meet the 

commitment made to dual the A96 between Inverness and Aberdeen by 2030.  

The programme ‘Case for Investment’ requires a strategic understanding of the costs and benefits that 

can be anticipated with completion of the full dualling. The programme will be assessed and designed 

in four sections. Each section must consider traffic flows, changes to traffic conditions, costs and 

benefits in greater detail as part of the Design Manual for Roads and Bridges (DMRB) and approval 

process. This paper discusses the collaborative approach taken to developing the A96 Corridor Road 

Assignment Model (CRAM), focusing primarily on work undertaken throughout 2017 at both 

programme level and project level on the Western Section from Hardmuir to Fochabers. 

2.1  The A96 Dualling Programme 

The A96 is a strategic trunk road approximately 160 km (99 miles) between Raigmore Interchange 

(Inverness) and Haudagain Roundabout (Aberdeen), passing through or beside a number of towns 

and villages, including Nairn, Forres, Elgin, Fochabers, Keith, Huntly and Inverurie.   

While predominantly single carriageway, discrete sections have been upgraded either to dual (D2AP) 

carriageway, climbing lanes, or wide single 2+1 (WS2+1) carriageway. There are currently six single 

carriageway sections interspersed within the two dual carriageway sections at either ends of the route, 

with approximately one tenth of the route dual carriageway. In order to complete the dualling of the 

A96, a total of 142km of the route is proposed for upgrade to dual carriageway standard. 

The A96 Dualling Programme is designed to deliver economic growth through improving journey 

times, reliability, road safety and driver stress. For communities and business on the corridor, the 

dualling will provide greater connectivity between Inverness and Aberdeen and, in combination with 

the dualling of the A9 (Perth to Inverness), improve connectivity to the Central Belt. By-passed 

communities along the route will also benefit from improved air quality, lower levels of noise and 

reduced severance. 
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Once delivered, the programme will complete the dual carriageway network between all of Scotland 

cities. Each of the four sections forming the programme will keep common objectives, ensuring that 

the statutory process is as efficient as possible, whilst at the same time achieving the overall 

programme objectives. A map of the route and the four sections that make up the programme during 

the planning phase are presented in Figure 1. 

Figure 1: The A96 Dualling Programme between Inverness and Aberdeen 

Alongside the ongoing A9 Dualling Programme, the scale of the A96 Dualling makes it one of the 

biggest infrastructure projects undertaken in Scotland’s history. As a result of the anticipated multi-

modal and economic synergies along the corridor and the resulting wider benefits, the Case for 

Investment is being developed at a whole corridor programme level. 

Following conclusion of the DMRB Stage 1, which involved undertaking a Preliminary Engineering 

Services (PES) study – published in May 2015 – and a Strategic Environmental Assessment for the 

dualling of the A96 between Inverness and Aberdeen, it was established that the A96 Dualling 

Programme will be designed to a Category 7A All Purpose Dual Carriageway road standard. 

The DMRB Stage 1 Assessment report considered a range of options both online and offline along the 

corridor to meet the above design strategy and acknowledged that site specific constraints and 

environmental impacts may prohibit absolute Category 7A provision throughout the A96 Dualling. Due 

to the strategic nature of the DMRB Stage 1 process, a definitive route option has not been 

determined and a number of options remain to be assessed as part of the DMRB Scheme 

Assessment process.  

The dualling programme has been divided into four sections, as detailed in Table 2.1 below. Three 

sections require further assessment at DMRB Stages 2 and 3. 

The Inverness to Nairn section is at a more advanced stage, with Draft Orders published in November 

2016 and a Public Local Inquiry (PLI) anticipated during 2018. 



STAR 2018 

Adrian Garcia, Ross Coulthart 

 

 
Page 3 

 

Table 1: Programme Design Status by Section 

Route Section Design Stage Design Consultant 

Inverness to Nairn (including Nairn 

Bypass) 
Draft Orders published Nov 2016 Jacobs UK Ltd 

Western Section (Hardmuir to 

Fochabers) 
DMRB Stage 2 Mott Macdonald Sweco 

Central Section (East of Fochabers to 

East of Huntly) 
DMRB Stage 2 To be appointed 

Eastern Section (East of Huntly to 

Aberdeen)  
DMRB Stage 2 Amey Arup  

 

2.2 Phasing of the A96 Dualling Programme 

An indicative programme for the design, development and assessment work for each section of the 

A96 Dualling Programme is presented below.  

Table 2: Programme Phasing by Section 

Route Section DMRB Stage 2 DMRB Stage 3 
Statutory 

Processes 

Inverness to Nairn 
(including Nairn 
Bypass) 

Completed October 2014 Completed November 2016 
Commenced 
November 2016 

Western Section 
(Hardmuir to 
Fochabers) 

Estimated completion 2 years 
(second half of 2018) 

18 to 24 months following 
completion of DMRB Stage 2 

To commence on 
completion of 
DMRB Stage 3 

Central Section (East 
of Fochabers to East 
of Huntly) 

Commencing 2019 – 
Estimated completion 2 years 

18 to 24 months following 
completion of DMRB Stage 2 

To commence on 
completion of 
DMRB Stage 3 

Eastern Section (East 
of Huntly to 
Aberdeen)  

Estimated completion 2 years 
(second half of 2019) 

18 to 24 months following 
completion of DMRB Stage 2 

To commence on 
completion of 
DMRB Stage 3 

 

3 A96 Corridor Road Modelling Approach 

The scale and extent of the proposed road improvement will produce transport and economic impacts 

across large areas of the A96 corridor. In order to comprehensively assess the impacts of the scheme, 

careful consideration has been given to the selection of an appropriate modelling approach built upon 

the following overriding design principles: 

 Functionality: to provide compliance with standards and to cover all required transport 

demand responses and to support the comprehensive appraisal of scheme options; 

 Representation: to provide adequate geographic coverage and zonal detail across areas 

likely to be impacted by the scheme; and 

 Performance: the ability to produce efficient, timely and intelligible traffic forecasting outputs. 
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Transport modelling and forecasting requires the application of a sequential set of analytical 

procedures that culminate in the production of the scheme forecast including, scheme traffic volumes, 

forecast of traffic impacts on existing roads and assessment of the economic value of the scheme. 

Traffic model outputs are also used to assess the wider social and environmental impacts, together 

with impacts upon the local economy. At an early stage, it was identified that a three-tiered modelling 

approach would best to meet these scheme traffic forecasting requirements. An overview of the 

transport modelling system that has been developed to support the A96 Dualling programme is 

illustrated in Figure 2 below. 

Figure 2: The A96 Dualling Programme Three-Tiered Modelling Approach 

This system takes advantage of pre-existing national modelling tools (TELMoS and TMfS) but also 

includes the development of a local, A96 specific, assignment model. Essentially, this approach 

captures the traffic demand forecasting capabilities of TELMoS and TMfS, but uses the new Corridor 

Road Assignment model (CRAM) to provide a greater degree of geographic disaggregation, and 

hence improved resolution, in order to generate more precise forecast of road traffic impacts along the 

full length of the A96 corridor. 

Figure 2 illustrates that TMfS, in conjunction with TELMoS, provides forecasts of changes in land use 

and travel demand over time. The main purpose of TMfS in the context of the A96 Dualling 

assessment is to provide strategic outputs for use in the Programme level analysis and to provide 

travel demand forecasts that can be fed down to lower tier models for both Programme and Project 

level assessment work. CRAM provides finer level detail of the road traffic impacts arising from the 

A96 Dualling Programme. This modelling approach has the benefit of comprehensively addressing the 

transport appraisal of major transport infrastructure projects, including: 

 Assessing the traffic impacts of scheme options; 

 Establishing the economic case for investment; 
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 Assessing the socio-economic impacts of scheme options including environmental impacts; 

and 

 Supporting the development of scheme designs. 

The A96 modelling approach has been designed to incorporate the following key features: 

 sufficient geographic extent: to fully represent transport user benefits it must cover the entire 

area of influence of the A96 Dualling proposals; 

 representation of variable demand to cover the full extent of anticipated scheme impacts – 

including land use change, changes in choice of trip destination and impacts on the choice of 

travel mode; 

 explicit modelling of junctions in the A96 corridor to capture the interactions of local and 

strategic traffic, and the difficulties caused by current at grade junctions; 

 modelling of interactions with public transport modes and strategic park and ride; and 

 a sufficiently granular zone system to accurately represent the loading of trips onto the 

transport network and hence the choice of routes between trip origins and destinations. 

 

4 A96 Corridor Road Assignment Model (CRAM) 

The Corridor Road Assignment Modelling (A96 CRAM) represents the final step (more detailed 

microsimulations models may be developed to assess the local area impacts) in the process of 

forecasting the traffic impacts of the A96 Dualling. The A96 CRAM has been developed to provide the 

following key functions: 

 Road traffic forecasting: producing road traffic flows for the Do Minimum scenario and the 

various A96 Dualling scheme options 

 Journey times: producing journey times for the Do Minimum scenario and the various scheme 

options 

 Option Testing: producing a consistent set of results for the various options that will need to be 

tested. 

 Noise and Air quality assessment: providing outputs from the model to enable the noise and 

air quality assessments to be undertaken 

 Economic Assessment: providing outputs from the model to enable the economic assessment 

to be undertaken using the UK Department for Transport’s (DfT) Transport User Benefit 

Analysis programme (TUBA) and assessment of accident savings using Cost and Benefit to 

Accidents – Light Touch (COBALT). 

The A96 CRAM is a corridor SATURN highway model covering the A96 between the Raigmore 

Interchange in Inverness and Haudagain Roundabout in Aberdeen.  The current version of the model 

is A96 CRAM v1.3, recently completed in May 2018, following the set of improvements undertaken 

across the Western Section, for the use of the project level design consultants in DMRB Stage 2 

assessments. 

In line with guidance, TMfS was used to determine the area of influence of the proposed dual 

carriageway between Inverness and Aberdeen; this defined the definition of the modelled area, as 

shown in Figure 3 below.  The A96 and all major junctions (e.g. with other A and B-class roads) are 

represented, as are sections of the A9, A941 and A95. In addition, parallel routes are included 

between Inverness and Nairn (via Culloden), Elgin and Huntly (via Craigellachie), Huntly and 

Aberdeen (via Oldmeldrum), and Inverness to Aberdeen (via Grantown-on-Spey). 
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Figure 3: A96 CRAM Model coverage 

At the programme level, all material junctions have been modelled in detail across the fully modelled 

area. However, due to the very high number of minor roads and access points along the A96 corridor, 

not all minor access points to the A96 are reflected in the model and it will therefore be necessary for 

all users (project level design consultants) to identify any material omissions such that they can be 

addressed, as necessary, in any future upgrades. In addition, there may be a need to determine 

whether A96 CRAM represents the internal trips within towns along the corridor in sufficient detail 

where a lack of detail could materially affect the scheme appraisal.  

The considerably greater level of network, zoning and operational detail in the A96 CRAM (compared 

with TMfS) makes it appropriate to use for a range of purposes including detailed operational 

assessment, provision of flow/speed data to related disciplines (e.g. environmental, pavement, 

structures and drainage design etc.) and economic assessment. 

Forecasting into the future with the A96 CRAM is undertaken via an interface with TMfS whereby 

incremental forecasts of growth for the A96 corridor are applied directly to the A96 CRAM.  Local 

growth factors for the A96 corridor have been used to factor between the years 2012 and 2014, before 

applying growth from TMfS. As well as the 2012 Base model, the standard future years for these 

models are 2027, 2032 and 2037.  

4.1 A96 CRAM Ongoing Model Review 

AECOM completed the calibration and validation of the A96 CRAM 2012 base year model in 2015. An 

Assignment Model Validation Report (AMVR) was provided to Transport Scotland in November 2015 

which documented the processes used to develop the modelled networks and matrices, the methods 

of calibration employed and the subsequent out-turn calibration and validation of the model. 

As part of its Quality Assurance processes, Transport Scotland commissioned the consultant CH2M to 

undertake an independent audit of the model. The ultimate aim of the audit was to ensure that the 

processes used in the development of the model and the overall level of validation was suitable for a 

robust and reliable assessment of the proposed widening scheme under forecast conditions. CH2M 

was provided with model outputs, processes and documentation as part of the audit.  
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Following the findings of this audit, A96 CRAM was updated in 2016 to take on-board the comments 

received. In a similar manner, as part of their DMRB Assessment, each of the design consultants have 

undertaken independent audits of the model, with the aim to review and refine the model performance 

for each of the independent project sections that make up the A96 Dualling Programme during the 

planning phase. Figure 4 below illustrates the model update
1
 process followed up to date to enhance 

CRAM’s detail and performance, for it to be applied at both programme and individual project levels. 

Figure 4: A96 CRAM Model Updates and Timescales 

 

5 Project Level Approach: Overview of DMRB Stage 2 Modelling Methodology 

5.1 Do Minimum 

The ‘Do Minimum’ provides a description of the scenario that would exist if the A96 Dualling 

programme proposals were not implemented but all other planned land use and transport schemes 

were completed. WebTAG and STAG guidance recommends inclusion of only those schemes or 

developments in the core scenario that are either ‘near certain’ or ‘more than likely’. Section 2.3 of 

Scottish Transport Appraisal Guidance (STAG) states ‘The options generated must be appraised 

against a do-minimum option that includes transport improvement commitments that have policy and 

funding approval and from which it would be difficult to withdraw’. 

For economic, environmental, and operations/design assessment of A96 Dualling, the Do Minimum 

CRAM model network is assumed to be as it was in 2012 (the base model year) plus a set of 

infrastructure projects agreed with Transport Scotland, Highland Council, The Moray Council, 

Aberdeenshire Council, and Aberdeen City Council. For consistency, the agreed Do-Minimum will be 

the same for all individual scheme sections within the full dualling programme. 

5.2 Do Something 

Two Do Something scenarios have been created based on the differing requirements for different 

disciplines. This allows a conservative approach to be applied to both economic assessment, which 

will attribute only benefits to the section being assessed, and design/operational/environmental 

assessment which must consider the full extent of impacts arising from the full dualling programme. 

5.3 Reference Cases 

Several reference cases are being developed to consider alternative future scenarios which impacts of 

the A96 dualling will be appraised against. These will allow assessment of the dualling scheme in the 

context of other large infrastructure projects proposed in Scotland. 

  

                                                      
1
 All model updates are being developed in accordance with guidelines set out in the Department for Transport’ (DfT) Web-

based Transport Analysis Guidance (WebTAG). The principal guidance document followed is WebTAG unit M3.1 ‘Highway 

Assignment Modelling’. 
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5.4 Assessment Years 

Each individual scheme to be assessed at DMRB Stage 2 will have a scheme specific opening year in 

the period up until 2030. For consistency however, all schemes will be assessed with an assumed 

2030 opening year and a 2045 design year (15 years after opening). Do-Minimum and Do-Something 

scenarios are created for these years. 

TMfS/TELMoS provides demand forecast years in 5-year increments, which informs the traffic growth 

assumed in the CRAM model. CRAM traffic forecasts for 2030 are determined by interpolation 

between available forecast years of 2027 and 2032. Forecasts for a 2045 design year are obtained by 

extrapolating from 2037 using the growth rate between 2032 and 2037. The 60-year economic 

appraisal period runs to 2089. 

5.5 Lead Traffic and Economic Advisor Forum 

Monthly meetings take place with Transport Scotland and each of the consultancies involved in the 

A96 Dualling Programme. The objectives for the Traffic and Economics forum are: 

 To ensure that the transportation assessment on the full route and each section is undertaken, 

where appropriate, on a consistent basis; 

 To ensure consistency, where appropriate, with the approach in terms of transport modelling, 

demand forecasting and economic appraisal; 

 To identify and review critical issues and risks related to the methodology that could impact 

scheme promotion; 

 To ensure that the key messages related to the transportation impacts (positive and negative) 

are consistent; 

 Identify any key milestones that require information transfer between A96 Dualling groups; 

 To share information and identify any deficiencies through collaborative working practices; 

 Work openly and report on lessons learnt; and 

 Update progress on traffic and economics for each lot on a monthly basis. 

Though each section presents unique characteristics and challenges, there are many benefits to be 

taken from shared discussion of sections at different stages of scheme development. 

 

6 Western Section: Hardmuir to Fochabers 

6.1 Approach to DMRB Stage 2 Assessment 

Transport Scotland carries out a well-established assessment process to determine the preferred 

route for a trunk road improvement project illustrated in Figure 5. The three-stage assessment 

process, based on the standard of good practice set by the Design Manual for Roads and Bridges 

(DMRB), covers environmental, engineering, traffic and economic considerations. Throughout this 

process, Transport Scotland consults with a large number of stakeholders and interested parties. 

The DMRB Stage 1 (Strategic Assessment) of the A96 Dualling east of Nairn to Aberdeen has been 

completed. As part of the DMRB Stage 1 preliminary work, a range of broadly defined improvement 

strategies that could provide a dual carriageway between east of Nairn and Aberdeen were developed 

and assessed. These improvement strategies were different high-level approaches to providing a dual 

carriageway, for example a bypass north or south of towns along the existing A96. They did not 

represent specific corridors or route alignments. 

Stage 2 design and assessment of the A96 Dualling Programme has been divided into sections to 

allow route options assessment and preliminary design to be taken forward along the entire length of 

the A96 Dualling Programme. Transport Scotland appointed Mott MacDonald Sweco Joint Venture 
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(MMS) in June 2016 to take forward route option assessment and design work on the section of the 

A96 Dualling between Hardmuir and Fochabers. 

The DMRB Stage 2 (Route Options Development and Assessment) for the A96 Dualling Hardmuir to 

Fochabers scheme (western section) is expected to be complete in the second half of 2018. This 

section will create a new A96 dual carriageway from the tie-in of the A96 Dualling Inverness to Nairn 

(including Nairn Bypass) scheme at Hardmuir (east of Auldearn), to a point on the A96 east of 

Fochabers – a distance of approximately 46km (28 miles). 

 

 

Figure 5: Scheme Assessment Process 

 

Initially a desktop study was undertaken to gather details of constraints, including designated sites 

(with international, national and local designations, residential properties, listed buildings, scheduled 

monuments and protected landscapes). Statutory bodies were also consulted, such as the Scottish 

Environment Protection Agency (SEPA), Scottish Natural Heritage (SNH), and Historic Environment 

Scotland (HES). The design team used the information gained to make evidence-based decisions 

about which corridors and route options were feasible. 

Corridors that provided feasible areas in which route options could be developed were then 

established between Hardmuir and Fochabers after consideration of constraints and taking account of 

information gathered during site visits. These were generally 400 metres wide and avoided constraints 

and significant topographical features where possible. Once the corridors were finalised, route options 

were designed within these. Some of the route options are flexible and can cross and form 

combinations. These combinations formed a longlist of 43 options that were taken into an initial 

options assessment process. 

The initial options assessment was undertaken to remove route options that performed poorly against 

scheme objectives in environmental, engineering, and traffic terms. During this process, CRAM was 

applied to determine performance of the scheme options in relation to relevant scheme objectives of 

improving journey times between key destinations, the reduction of Annual Average Daily Traffic 

(AADT) on existing roads, and improving accessibility to jobs, services and the wider strategic 
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transport network. The outcome of this sifting reduced the longlist of 43 options to 34 shown in Figures 

6 & 7. 

The remaining options are being progressed through a more detailed assessment which applies 

CRAM for a high-level traffic, economic and environmental assessment. Model outputs are input into 

TUBA software to assess transport user benefits, COBALT software to assess accident savings and 

traffic and speed outputs are also provided for noise and air quality assessments. 

As part of the assessment process, consultation with members of the local community, stakeholders, 

landowners and members of the public continues to take place to obtain vital feedback on the route 

options. The feedback received on the route options is considered, along with the engineering, traffic, 

economic and environmental assessment of the potential impacts of each option. These factors will 

inform the choice of the preferred option taken into Stage 3. 

 

 

Figure 6: Route Options at Initial Options Assessment 

 

 

Figure 7: Current Route Options Being Assessed 
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6.2 CRAM Update v1.2: Western Section 

At the programme level, CRAM was developed to inform the Case for Investment for the A96 Dualling. 

Resources were initially applied to data collection and model development to address the modelling 

objectives at this strategic level, covering the full length of the existing A96 between Inverness and 

Aberdeen and placing greater emphasis on inter-urban trips. From the original development of CRAM, 

it was intended that the model would be refined with more detail and further data collection as the 

dualling programme progressed and as deemed necessary for individual section assessments. 

MMS undertook a review of the CRAM base model to assess fitness for purpose of the model for 

Route Option and Assessment of the Western Section. A number of refinements were identified for the 

Western Section area in A96 CRAM. The key issues to be addressed in the A96 CRAM Update (v1.2), 

were: 

 Traffic flow calibration and validation on the A96 for the Western Section 

 Journey time validation between Elgin and Keith 

 Lack of short distance trips internal to Elgin cordon 

 Additional local road network required within Elgin cordon 

The original version of CRAM demonstrated a good level of correlation between observed and 

modelled traffic flows for a cordon defined around the town of Elgin. This implied that the balance of 

trips starting within Elgin and travelling elsewhere, trips ending within Elgin that had originated 

elsewhere, and trips travelling through Elgin were well represented. However, based on individual 

count comparisons within the cordon showing an underestimate of trips in the model and modelled 

journey times generally faster than observed on the existing A96, it was felt that trips internal to the 

cordon were less well represented. This could have implications for the level of delay modelled within 

the town and in turn the level of benefit predicted by the introduction of the dualling scheme, 

particularly in forecast years should the level of traffic be predicted to increase. 

This was addressed in the CRAM v1.2 update. Additional Automatic Number Plate Recognition 

(ANPR) and Roadside Interview (RSI) survey data was collected, allowing for analysis of a new 

internal cordon for Elgin Town Centre and an additional screenline following the railway, illustrated in 

Figure 8. The ANPR surveys provided information on trip patterns within Elgin and the RSI surveys 

allowed journey purposes to be applied to the ANPR trip matrices. Trip distributions derived from the 

ANPR survey were compared to a sectored matrix from a separate existing VISUM model of Elgin and 

were shown to correspond well. As a result of the updates to the CRAM prior matrix, whilst total traffic 

volumes entering, leaving or travelling through Elgin did not change significantly, shorter distance trips 

within the Elgin outer cordon for the periods modelled increased by over 5 times. This increase in trips 

gave improved confidence in the robustness of model outputs for this area. 

In addition to changes made to the demand matrices, additional network detail was added to the 

CRAM model for links in the Elgin area, as shown in Figure 9. This was undertaken in order to capture 

trip patterns deemed likely to be affected by the route and junction tie-ins for options being developed 

in this area. These updates included the addition of Calcots Road to the north east of Elgin, Linkwood 

Road to the southeast and Roundabouts on the A96 in Elgin town centre at Greyfriars Street and 

Moycroft Road. The representation of existing WS2+1 links on the A96 was also checked and refined 

along the corridor and the opportunity was taken to improve traffic flow calibration and validation on 

the A96 for the Western Section and journey time validation between Elgin and Keith. 

 



STAR 2018 

Adrian Garcia, Ross Coulthart 

 

 
Page 12 

 

 

Figure 8: CRAM Update v1.2 - ANPR and RSI surveys 

 

Figure 9: CRAM Update v1.2 - Elgin Network Changes 
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The CRAM v1.2 update required the collection of new data in June 2017 and a significant amount of 

model development work in order to produce an updated CRAM model by the end of September 2017, 

permitting its use in the Hardmuir to Fochabers Stage 2 assessment. In order to reduce impact on the 

Hardmuir to Fochabers Stage 2 programme, route option assessment work for traffic and economics 

continued using CRAM v1.1 focussing on areas around Forres and Fochabers/Mosstodloch, as these 

parts of the model were less affected by the update. Processes were set up in preparation to allow 

option testing to be undertaken for all parts of the Western Section once the updated model was 

available. 

6.3 Applying CRAM to Stage 2 Route Options Assessment 

Each option test undertaken using CRAM involves modification of the Do Minimum model network to 

create a Do Something scheme model, runs for assessment years of 2030, 2037 and 2045, runs for 

the AM, Interpeak and PM peak time periods represented within each year, and the outputting of 

necessary model data for further traffic, economic, and environmental assessment in a suitable format. 

As previously described, there are two variations of the Do-Something scenario for economic vs. 

environment/design/operational assessment as well as two reference cases. Further variations may 

also become necessary for sensitivity testing including the use of alternative forecast scenarios. All of 

these elements have a multiplying effect on the number of model scenarios run and the amount of 

data processed, as illustrated in Figure 10. All option tests also need to undergo an audit process to 

verify input and output and it is necessary to maintain consistency of approach for all modellers. To 

date, CRAM has been applied to 43 options in the initial Western Section options assessment and 16 

options in the second round of sifting, creating hundreds of model runs. As such, it has been critical to 

create a streamlined process to apply CRAM as efficiently as possible in the Hardmuir to Fochabers 

Stage 2 assessment. 

 
Figure 10: CRAM Model Run Hierarchy for Single Option Test 
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This has been achieved by programming SATURN in batch runs, use of MS Visual Basic to automate 
data processing, and interfacing SATURN with a Geographical Information System (GIS). Visual Basic 
is used to process SATURN data into all required audit and assessment outputs in GIS formats in a 
single step. This reduces manual processes and the risk of human error, and enhances the 
visualisation of model data to be accessible across different disciplines. Auditing has also been made 
more efficient by automating logic checks and creating colour-coded visual checks in GIS with 
cartographic stylesheets, making model reviews faster. Figure 11 gives an example of a visual coding 
check using GIS.  

 

 

Figure 11: Network Auditing Using GIS: Link Type Correction 

 

7 Summary 

 The Scottish Government’s Infrastructure Investment Plan (IIP), last updated in 2015, makes a 

commitment to complete the dualling of the A96 between Inverness and Aberdeen by 2030. 

 The A96 dualling programme CfI will set out the rationale for the intervention and support the 

individual A96 schemes as they evolve. It requires a strategic understanding of the costs and 

benefits that can be anticipated with completion of the full dualling.  

 The programme will be assessed and designed in four sections. Each section must consider 

traffic flows, changes to traffic conditions, costs and benefits in greater detail as part of the 

Design Manual for Roads and Bridges (DMRB) and approval process.  

 Transport modelling and forecasting is used to assess scheme traffic volumes, traffic impacts 

on existing roads and assessment of the economic value of the scheme. Outputs are also 

used to assess the wider social and environmental impacts, together with impacts on the local 

economy.  

 The A96 CRAM is a SATURN highway model covering the A96 between the Raigmore 

Interchange in Inverness and Haudagain Roundabout in Aberdeen. It has been designed to 

work in conjunction with TELMoS/TMfS to produce outputs consistent with national forecasts 

and to account for variable demand. The CRAM model is used to produce outputs including 

traffic flows, journey times, and outputs for Noise and Air Quality assessment inputs and 

Economic Assessment.  

Before 
Correction 

After 
Correction 
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 Two separate Do Something scenarios have been developed for Economic and 

Environment/Operations/Design assessments respectively. This reflects a conservative 

approach to both quantifying benefits and assessing impacts. 

 References cases have been developed to consider other proposed large infrastructure 

projects. 

 The LTEA forums ensure that assessments are undertaken on a consistent basis, are used to 

identify and manage risks, ensure key messages (positive and negative) are consistent, 

ensure efficient information transfer between A96 Dualling groups, and encourage open 

discussion and reporting on lessons learnt. 

 The Western Section: Hardmuir to Fochabers is progressing through the DMRB Stage 2 

Route Options Design Development and Assessment process. Both an initial options 

assessment and a more detailed assessment are being undertaken applying the CRAM model 

to inform engineering, traffic, economics and environment assessments. 

 During the Western Section Stage 2 Process, an update was undertaken to improve network 

detail and the level of calibration and validation for this section of the CRAM model. 

 Outputs from CRAM have played an integral role in assessing a longlist of forty-three route 

options for the Western Section. 

 Use of SATURN batch files, Visual Basic and GIS have helped to apply CRAM efficiently to a 

large number of option tests for DMRB Stage 2 assessments. 

8 Next Steps 

 The outputs from CRAM at a corridor level will feed through to the published Case for 

Investment  

 The Western Section DMRB Stage 2 Assessment will progress to select a preferred option on 

the basis of detailed engineering, economic, environmental assessment and feedback 

obtained from stakeholders and the public. This will include applying CRAM for detailed cost-

benefit analysis. 
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