Roads Service A8 Belfast to Larne Dual Carriageway (Coleman's Corner to Ballyrickard Road)
Stage 2 Scheme Assessment Report

C1 DMRB Route Assessment Methodology

C1.1 Engineering Assessment

An engineering assessment of each corridor has been undertaken in accordance with the
DMRB methodology in TD 37/93, and the following assessment criteria have been used:

e Geometry and Departures from Standard (DMRB TD9/93);
e Structures;

e Drainage;

e  Utility Services;

e Geotechnics; and

e Construction Issues.

C1.1.1 Geometry and Departures from Standard

The geometric composition of each option has been assessed in relation to the DMRB
highway link design standards set out in TD 9/93. For the mainline each route has been
assessed based on a 120kph design speed. All side roads have been assessed based on a
design speed of 100kph. Any Departures from standards have been identified, and
quantified in terms of steps below desirable minimum for the given design speeds.

C1.1.2 Structures
An assessment of the likely number and location of structures has been undertaken,
identifying and summarising the key structural issues for each route.

C1.1.3 Drainage

An assessment of each route has considered the issues surrounding the proposed road
drainage and associated cross drainage for each route. The impacts on watercourses and
on the 1:100 year floodplain are covered in the environmental assessment (see Section
B1.2).

C1.1.4 Utility Services
The potential impact of each route upon the existing utility services has been assessed.

C1.1.5 Geotechnics

Geology, geomorphology and ground conditions have been assessed for each option based
on the Stage 1 desk-based study and the more recent Stage 2 Preliminary Ground
Investigation works.

C1.1.6 Construction Issues

Constructability is an important issue for route comparison. The potential construction
issues associated with each route has been considered. However, at this stage they are
generally limited to the traffic management issues.

C1.2 Environmental Assessment

An environmental assessment has been undertaken in accordance with the requirements of
DMRB Volume 11: Environmental Assessment. The assessment has considered the
following new topics for environmental assessments defined within Volume 11 (Section 1,
Part 1).

e Air Quality;
e Cultural Heritage;
e Landscape;

¢ Nature Conservation;
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e Materials;

e Noise;

o Effects on All Travellers;

e Community and Private Assets; and

¢ Road Drainage and the Water Environment.

The full details of the Stage 2 environmental assessment of the routes have been reported
in a separate report, entitled ‘A8 Belfast to Larne Dual Carriageway (Coleman’s Corner to
Ballyrickard Road): Stage 2 Environmental Report, 2009'.

C1.3 Cost Estimates

The Stage 2 cost estimates for each route have been developed based on the Stage 2
design and informed by the engineering and environmental assessments, detailed in
sections C1.1 and C1.2.

C1.3.1 Cost-Estimate Assumptions
The following comments or exclusions apply to the costing for all of the routes:

e estimates were based on prices from three road projects in Northern Ireland and the
Republic of Ireland, adjusted to prices at 1 Quarter 2009;

e costs were based on either initial quantities/designs developed during Stage 2 or an
indicative rate per m? where initial designs are not available;

e the estimate included for the preparation and supervision of the scheme at 9% and
5% of construction cost, respectively;

e contractor’s overheads and profit were included at 10%;

e Dby using a combination of target cost, actual cost and forecast out-turn cost data,
the cost estimate for each corridor represented an assessment of the eventual out-
turn cost of the project;

e optimism bias and a risk allowance was included (see section C1.3.2); and
e all costs excluded VAT.

C1.3.2 Optimism Bias and Risk Allowance

The general Optimism Bias contingency is the same for all the routes and has been
calculated at 20% for the Stage 2 based on a combination of the Roads Service guidance
DEM 91/05 and the Highways Agency guidance, Major Projects Directors Instruction 06/07
Annex 1. The Optimism Bias contingency of 5% for the Land and Compensation costs is as
estimated following discussions with Lands and Property Services.

The Contingency/Risk Allowance costs detailed in the Stage 2 Cost Estimate are based on
the risk identified in the Stage 2 Risk Register. The @Risk software has been used to model
the probability and severity of the residual risks to produce a quantified risk contingency
cost.

C1.4 Traffic

Traffic forecasts have been derived from a validated base year model in accordance with
DMRB guidance. Forecasts have been prepared for the future year scenarios without the A8
dualling scheme in place (do-minimum) and also with the different options for the A8
dualling scheme (do-something).
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C1.5 Economy Assessment

The TUBA software has been used to assess and compare the economic aspects of the
each route option. TUBA is a standard approach, approved by the Department of Transport,
for assessing the economic impacts of a road scheme and is in accordance with guidance
given in DMRB. The economic impacts of the routes options have been assessed in terms
of the following:

e Journey time savings;

e Vehicle operating costs:

e Costs to road users during construction and maintenance works;
e (Carbon emissions; and

e Accident costs.

All of the above are converted into monetary values using default values given in the
guidance. The economic assessment covers a 60-year period, starting from the opening
year of the scheme. The economic benefits are calculated based on cost savings without
the new road scheme in place (do-minimum). The monetary benefits are derived from each
of the elements listed above, calculated across the whole 60-year period and discounted
back to a default economic base year of 2002. These benefits are summarised in the
Transport Economic Efficiency (TEE) tables, include the summary statistics, such as net
present value (NPV) and benefit to cost ratio (BCR).
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C2

WebTAG Route Appraisal Methodology

The WebTAG scheme appraisal has been informed by the DMRB assessment, as
summarised in Table C2.1, and supplemented with additional information as required.

Table C2.1: Comparison between WebTAG Objectives and DMRB Assessment

WebTAG Objectives DMRB Assessment
Noise Environmental - Noise
Local Air Quality Environmental - Air Quality
Greenhouse Gases Environmental - Air Quality
Landscape Environmental - Landscape
?, Townscape Environmental - Landscape
% Biodiversity Environmental — Nature Conservation
E Heritage/Historical Resources Environmental — Cultural Heritage
Water Environment Environmental — Road Drainage and
Water Environment
Physical Fitness Environmental — Effect on All Travellers
Journey Ambience Environmental - Effect on All Travellers
> Accidents Economic — Accident Benefits
§ Security -
Public Accounts Cost Estimate and Economic Assessment
g Transport Economic Efficiency Economic Assessment
§ Reliability Traffic Assessment
- Wider Economic Impacts -
> Option Values -
é Severance Environmental — Community and Private
é Assets, and the Traffic Assessment
§ Access to the Transport System -
S Transport Interchange -
:;‘} Land Use Policy -
€ Other Government Policies -
>, Affordability Cost Estimate
S £ | Practicality Engineering — Construction Issues
% :(g Public Acceptability Public Consultation
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c2.1 Environmental Objective

The environment objective comprises ten sub-objectives:
¢ Noise;
e Local Air Quality;
e Greenhouse Gases;
e lLandscape;
e Townscape;
e Biodiversity;
e Heritage and Historic Resources;
e Water Environment;
e Physical Fitness; and
e Journey Ambience.

C2.1.1 Noise
The WebTAG method draws on the information collected as part of DMRB Noise
Assessment. The appraisal score for noise is derived from WebTAG Unit 3.3.2.

C2.1.2 Local Air Quality
The WebTAG method draws on the information collected as part of DMRB Air Quality
Assessment. The appraisal score for noise is derived from WebTAG Unit 3.3.3.

C2.1.3 Greenhouse Gases

The WebTAG method draws on the information collected as part of DMRB Air Quality
Assessment and the TUBA model using for the DMRB Economic Assessment. The
appraisal score for noise is derived from WebTAG Unit 3.3.5.

C2.1.4 Landscape and Townscape

The WebTAG method draws on the information collected as part of DMRB Landscape
Assessment. The appraisal score for Landscape and Townscape is derived from WebTAG
Unit 3.3.6, 3.3.7 and 3.3.8.

C2.1.5 Heritage/Historic Resources
The WebTAG method draws on the information collected as part of DMRB Cultural Heritage
Assessment. The appraisal score is derived from WebTAG Unit 3.3.6 and 3.3.9.

C2.1.6 Biodiversity

The biodiversity resource draws on the information collected as part of DMRB nature
conservation assessment. The appraisal score is derived from WebTAG Unit 3.3.6 and
3.3.10.

C2.1.7 Water Environment

The WebTAG method draws on the information collected as part of DMRB Water
Environment Assessment. The magnitude and significance of the potential impact on a
water feature is assessed in line with the methodology described in WebTAG Unit 3.3.6 and
3.3.11.

C2.1.8 Physical Fitness

Taking the information produced from the DMRB Effects on All Travellers assessment, the
impact on physical fithess has been appraised in line with the methodology described in
WebTAG unit 3.3.12.
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C2.1.9 Journey Ambience

Taking the information produced from the DMRB Effects on All Travellers assessment, the
impact on journey ambiance has been appraised in line with the methodology described in
WebTAG unit 3.3.13.

C2.2 Safety Objective

The safety objective comprises two sub-objectives:
e Accident Sub-objective; and
e  Security Sub-objective.

C2.2.1 Accidents

In accordance with WebTAG Unit 3.4.1 the accident sub-objective has been assessed
based on a forecast of the number of accidents and an estimate of the monetary value of
the different in accident numbers between two scenarios.

Taking the number of accidents and monetary value calculated as part of the DMRB
Economic Assessment calculated (see Section C1.4), using the methods set out in the
COBA Manual, an appraisal of the accident sub-objective has been made.

In addition to the quantitative assessment, a qualitative assessment undertaken by a Road
Safety Auditor and a summary of main construction, operation, maintenance and
demolitions risk (identified and considered in accordance with the Construction Design and
Management (CDM) Regulations 2007) has been included in the appraisal of this sub-
objective.

C2.2.2 Security

The security sub-objective has been assessed based on a qualitative assessment of the
security of the new road itself. A coarse qualitative assessment has been included in the
Appraisal Summary Table (AST) for each route option and is in accordance with the seven
point scale detailed in WebTAG Unit 3.4.2. This sub-objective has not been considered in
the comparison of the route options as there is no differentiation between them.

Cc2.3 Economy Objective

The economy objective comprises four sub-objectives in WebTAG:
e Public Accounts,
e Transport Economic Efficiency,
¢ Reliability, and
e Wider Economic Benefits.

C2.3.1 Public Accounts

The distribution of impacts between Governments and society is a key issue in the
justification of Government action. Thus, the DfT requires an aggregation of costs that
highlight the impact of a proposal on public accounts. At this stage of assessment an
assessment of public accounts has been made based on operating costs, investment costs,
and indirect tax revenues.

It should be noted that DMRB Volume 13 (COBA Manual), section 1, chapter 4, paragraph
4.4 states that the default value year in COBA is 2002. This is in line with WebTAG
guidance which states the base year for discounting, to which all costs and benefits should
be discounted, is 2002. Therefore, the public account results are presented as 2002 prices
in this report.
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C2.3.2 Transport Economic Efficiency
For each route under consideration an assessment has been undertaken of the economic
benefit due to the scheme, which is presented as the present value of benefits (PVB).

These benefits include:

e travel time (i.e. representing saving in travel time due to the scheme which is
converted to monetary values based on the ‘values of time’);

¢ Vehicle Operating Cost Savings which are reductions in fuel consumption and in
other non-fuel vehicle operating costs;

e user charges, which represent tolls and charges which are not applicable to this
assessment and hence values as zero;

e the monetary effect of the scheme on carbon emissions; and

e Accident Benefits representing the possible monetary benefits of improving the
safety of the road and reducing the number and severity of accidents.

In addition, an analysis of monetised costs and benefits has been produced to demonstrate
the overall economic impacts of the corridors in terms of net present value (NPV) and
benefit to cost ratio (BCR). The following limitations should be recognised when viewing the
results:

e central traffic growth has been assumed;

e traffic forecast years have been taken as 2016 (notional scheme opening year) and
2031 (the design year);

e scheme costs include an optimism bias of 21% for construction costs and 5% for
land and compensation;

e maintenance cost have been calculated using rates from DMRB Volumes 13 and 14
for annual routine and major maintenance respectively; and

e at this early stage of assessment, delays to road users due to maintenance works
have not been included in this assessment.

As stated in section F4.2.1, DMRB Volume 13 (COBA Manual), section 1, chapter 4,
paragraph 4.4 states that the default value year in COBA is 2002. Therefore, the transport
economic efficiencies are presented as 2002 prices in this report.

C2.3.3 Reliability

The reliability sub-objective has been assessed with reference to the driver ‘stress’ and
therefore the Congestion Reference Flow (CRF) for the existing and the new route options.
A coarse qualitative assessment has been included in the AST and is in accordance with
the seven point scale detailed in WebTAG Unit 2.5.7. This sub-objective has not been
considered in the comparison of the route options as there is negligible differentiation
between them.

C2.3.4 Wider Economic Impacts

The wider economic impacts sub-objective is an assessment of the economic effects of the
scheme outside those assessed in the other three economy sub-objectives. The primary
purpose of this sub-objective is to appraise the wider economic impacts of a scheme
designed to stimulate economic activity in a regeneration area. This could include such
impacts as providing improved transport links to a rural area to facilitate regeneration and
enhance the potential for increased investment.

The wider economic impacts sub-objective has not been assessed as this road
improvement scheme is not located in a regeneration area and so the assessment of the
wider economic impacts is not required.
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C2.4 Accessibility Objective

The accessibility objective comprises three sub-objectives:
e Option Values,
e Severance, and
e Access to the Transport System.

C2.4.1 Option Values

WebTAG Unit 3.6.1 describes the corridor values sub-objective as particularly important for
the scheme assessment if the scheme proposals will substantially change the availability of
the transport services within the study area. This sub-objective is therefore mainly
considered with the provision of new transport services, the removal of existing ones and
the availability of these services. The assessment has been based on qualitative
assessment using the seven point scale detailed in WebTAG Unit 3.6.1. The scoring has
been presented in the AST’s for each route option.

C2.4.2 Severance

This sub-objective is concerned with severance (as a result of a proposed scheme) to non-
motorised modes, especially pedestrians. Cyclists and equestrians should also be
considered but are less susceptible to severance because they can travel more quickly than
people on foot. The severance sub-objective does not deal with individual land owner
severance issues.

WebTAG Unit 3.6.2 provides a methodology for assessing severance which states it is
usually appropriate to assess severance at a number of locations across the network. The
majority of pedestrian movements across and in the vicinity of the A8 are in the village of
Ballynure and this is considered a key point to assess.

C2.4.3 Access to the Transport System

The access to the Transport System sub-objective assesses the access to the transport
system based on two key variables; availability of a vehicle for private use and the proximity
to a public transport service. The assessment has been based on qualitative assessment
using the seven point scale detailed in WebTAG Unit 3.6.3. The scoring has been presented
in the AST’s for each route option.

C2.5 Integration Objective

The integration objective comprises three sub-objectives:
e Transport Interchange,
e Land Use Policy, and
e Other Government Policies.

C2.5.1 Transport Interchanges

The Transport Interchanges sub-objective is aimed at assessing a scheme against the
Government'’s objective of achieving truly integrated transport. With the lack of quantitative
information on the populations affected at this stage, this has been assessed on qualitative
basis using the seven point scale detailed in WebTAG Unit 3.7.1. The scoring has been
presented in the AST’s for each route option.

C2.5.2 Land Use Policy

The Land-use Policy Sub-Objective assesses the extent to which the route options are
integrated with the land use proposals and policies. The current planning policy and
legislation, has been outlined previously in Chapter 4 of this report.
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C2.5.3 Other Government Policies
The Other Government Policies Sub-Objective assesses the effect of the new A8 scheme
on the overall policy integration within Government.

C2.6 Supporting Analysis

In addition to the scheme assessment against the Government’s five over-arching
objectives of environment, economy, safety, integration and accessibility, which take the
perspective of the overall public interest at a national level (as reported in the AST’s),
WebTAG affords the opportunity to assess the proposals against ‘supporting analysis’,
which centres around the issues of Affordability, Practicality and Public Consultation/Public
Acceptability. These supplementary objectives are focussed around specific users and
funders of the proposals, rather than the general public which is the focus of the five over-
arching objectives. Supporting analyses are likely to be of interest to Central Government
and the regional and local authorities, as well as the local people.

C2.6.1 Affordability

The Affordability of each corridor is reported factually in the Stage 2 scheme costs within the
route assessment chapters. This study has avoided commenting on whether a corridor is
affordable, or not as this is a decision to be taken by the funding organisation.

C2.6.2 Practicality

The Practicality of each of the route options has been reported as part of the Construction
Issues section of the DMRB Engineering Assessment of each corridor and has not been
reported separately. This qualitative assessment has been used to inform the
recommendation of the ‘preferred route’.

C2.6.3 Public Acceptability

A Public Exhibition was held and the responses obtained through the public consultation,
undertaken as part of the scheme assessment process (summarised in section 6), has been
used to inform the recommendation of the ‘Preferred Route’
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