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2.1.3 West of England Joint Local Transport Plan 2006/7 — 2010/11

The Joint Local Transport Plan refers to the South Bristol Ring Road Phases 1 and 2 as a Major
Scheme, recommending phased implementation and viewing orbital access in South Bristol as critical
for dealing with traffic growth and supporting regeneration.

2.1.4 Draft Regional Spatial Strategy 2006 - 2026

The draft Regional Spatial Strategy (RSS) for the West of England sub-region sets out the areas of
search for potential mixed use urban development as shown in Figure 2-1 below.

Figure 2-1: Search areas for the West of England in the draft Sub-Regional Spatial
Strategy
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The Government’s proposed changes to the draft RSS are shown on Figure 2-2 below.
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Figure 2-2: Proposed changes to the draft Sub-Regional Spatial Strategy
The draft Regional Spatial Strategy noted that in order to cater for this level of development:

Key infrastructure required will be identified through the Implementation Plan and will include:

. Greater Bristol Bus Network/showcase bus routes along strategic corridors
o Major Park and Ride improvements
. Strategic rapid transit network (Hengrove/North Fringe, Ashton Vale/Emerson’s

Green, Bath/Cribbs Causeway)

. Improvements to the roads in South Bristol, including the South Bristol Ring Road,
improving access to the Airport and facilitating investment for regeneration of south
Bristol

. Selective additional strategic highway capacity to serve business investment and
selective additional strategic links to motorways and other trunk route networks,
including investigation of a new River Avon crossing and Bristol Parkway link

° Coastal defences expected to be necessary to enable the economic potential of
Avonmouth and Severnside to be realised

° Improvements to the Greater Bristol Rail Network, such as additional turn-round
facilities and platform capacity to allow increases in cross Bristol local services

2-6
233317/06/A - 27 February 2009/2-6 of 6
H:\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR



South Bristol Link Mott MacDonald
Option Appraisal Report Bristol City Council and North Somerset Council

The Government’s response to the draft RSS was to define its approach to regional transport in
Strategically Significant Cities and Towns (SSCTs) as follows.

Demand Management and Sustainable Travel Measures at the SSCTs

The SSCTs are where there is the greatest scope for efficient public transport and more use of walking
and cycling. Improvements in public transport, walking and cycling and specific measures to
encourage sustainable travel behaviour should be coupled with further traffic management, to reduce
the rate of growth of road traffic. Transport at the urban extensions should be focused on sustainable
links with the rest of the SSCT and not simply connections to the road network.

Policy RTS2 - Demand Management and Sustainable Travel Measures at the SSCTs
Demand management measures should be introduced progressively at the SSCTs to reduce the growth
of road traffic levels and congestion. This should be accompanied by a ‘step change’ in the
prioritisation of sustainable travel measures serving these places. The range and degree of demand
management measures should be determined by the functional role of the SSCT and the availability of
sustainable travel modes. Priority should be given to those measures that will have the greatest impact
in relieving congestion at the most congested SSCTs. Consideration should be given to the following
range of measures:

° better walking and cycling measures;

. the promotion of more sustainable travel behaviour (e.g. ‘Smarter Choices’);

. improved facilities for public transport;

. new and expanded park-and-ride;

. improved management of road space including schemes to improve average bus

journey times

° speeds and high occupancy vehicle lanes;
. parking strategies including charging regimes
. congestion charging/road pricing.
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3 Existing conditions

3.1 Description of locality

The study area for the South Bristol Link is a mix of urban fringe, generally in the northern part of the
area, and scattered rural communities to the south. The urban fringe, generally bounded by the City of
Bristol, runs from Ashton Vale in the west, through Highridge, Bishopsworth, Withywood and
Hartcliffe to Hengrove Park and Whitchurch in the east. To the south, the steep escarpment of Dundry
Hill overlooks the southern fringe of the city between Withywood and Whitchurch. The main villages
are Long Ashton, Dundry and Barrow Gurney. There are two open water reservoirs and an associated
waterworks complex adjacent to the A38.

Figure 3-1 below shows the study area.

Figure 3-1: Study area

3-1
233317/06/A - 27 February 2009/3-1 of 1
H:\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR



South Bristol Link Mott MacDonald
Option Appraisal Report Bristol City Council and North Somerset Council

3.2 Existing transport network

The information provided on the following pages is believed to be correct at the time it was collected,
during the period between August and October 2008. Changes to the transport network that may have
occurred since that time may not be addressed in this report.

oy o P il frart &LV N D i
W =235 Coynfry Club: i ----“'7";:' i Bowe :"‘A?' o &)
Wl L i) £
L 2 aesAshton=—=c208
2 E -"i.) B

7

f N e
@@\ﬁ?ﬁé-mﬁr“

AN . -

Bedminsteys 0(; Q ﬁ& 7. )

N 7 CE NS & e

2 %’{{ CSg
d B )

R

‘Eongwood Ho~%
o -, =]
a. 0149°%

PR 9149 o)

T =
RO AN -owe_[f,nq!'ra 5 '
4~,'_- %2*\%& > ﬁug %
R Fc: s

s
T sdAAk 4
i s O (A M (S 2
'ﬂ] o= z ol

)

—

£ - (2%, B\ -

SN N

v a2 2 3

VRS 2 Sportéio

@j@ e CF QOO gane?/

Har i‘ﬁ v aColl o h
Oy =

AR

Figure 3-2: South West Bristol highway network

The existing highway network in South West Bristol is indicated on Figure 3-2 above. The main
radial routes from west to east these are the A370 from Weston-super-Mare, the A38 from Bridgwater
and Bristol International Airport and the A37 from Yeovil and Shepton Mallett. The main orbital
routes are the A4174 in Bristol and the B3130 in North Somerset.

The A370 west of Flax Bourton is a single 2-lane carriageway, but the road widens to 3 lanes east of
the junction with the B3130 with two lanes inbound into Bristol and one lane outbound. The road then
widens further into a dual 2-lane carriageway on the Long Ashton bypass before reverting back to a 3-
lane single carriageway from the end of the dual-carriageway section over Yanley Viaduct, with 1
inbound and 2 outbound lanes. There is an inbound AM peak High Occupancy Vehicle (HOV) lane
on part of the Long Ashton Bypass.

The A38, which provides the main access from the city to Bristol International Airport, is a single 2-
lane carriageway throughout with local widening at junctions. It is also a diversionary route for the
MS5 motorway.
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The A37 to the south of Bristol is a single 2-lane carriageway road for the majority of its length,
widening to a dual 2-lane carriageway north of Whitchurch as it approaches the city. The single lane
road section through Hursley Hill is separated by a wide hatched central reservation.

The A4174 is mostly an urban single carriageway but with a section of dual carriageway through
Hengrove Park. The B3130 is a rural, narrow single carriageway with sections of shuttle-working
through Barrow Gurney.

3.2.2 Railways

The only mainline railway line within the study area is the Great Western line linking Bristol Temple
Meads to the south-west. First Great Western services pass through Bedminster, Parson Street,
Nailsea and Backwell, Yatton and stations to Weston-super-Mare with some continuing on to Taunton
and the south-west. Cross Country services generally bypass the Weston-super-Mare link and go
direct from Bristol to Taunton and beyond.

Bristol is important as a rail hub, with services radiating out to the North, London and the South and
South East, the West Country and south Wales. There is also a local service from Bristol to
Avonmouth and Severn Beach. Freight-only lines run between Henbury and Avonmouth and Bristol
and Portbury.

3.2.3 Buses

Existing bus services connect the South Bristol areas of Bedminster, Bishopsworth, Hartcliffe,
Highridge and Hengrove with the city centre. The long distance services from the city centre to
Weston-super-Mare, Clevedon and Nailsea via the A370 each run every 30 or 60 minutes. The service
to Weston-super-Mare via the A38 runs every two hours, while the Airport Flyer from the city centre
to Bristol International Airport has a 15 minute frequency. The local services connecting South
Bristol to the city centre generally run at approximately 15 minute intervals.

The Long Ashton Park and Ride site is situated just off the A370 and Park and Ride buses operate
every 10 to 20 minutes. Several intra-urban and country bus services also converge on the A370 into
the city centre.

3.3 Traffic and Safety

The radial routes into Bristol from the south west carry around 22000 Annual Average Daily Traffic
(AADT) on the A370 and 15500 AADT on the A38, at 2006 levels. The B3130 link between these
routes through Barrow Gurney carries 17000 AADT. In Bristol, the A3029 Winterstoke Road link
between the radial routes carries 27000 AADT. At the eastern end of the scheme proposals, Hengrove
Way carries 17500 AADT. Statistics for road accidents in the study area are shown on Figures 3.3
and 3.4 respectively in Appendix A, based on information collected by the councils over the five year
period from 2003 to 2007. Examination of this data indicates that within the Bristol City part of the
study area, the roads on which the majority of accidents occur are Queens Road / Church Road /
Bishopworth Road, Hartcliffe Roundabout and Bishport Avenue. In the part of the study area within
North Somerset, the majority of accidents occur on discrete sections of the primary routes (A370 and
A38) and on the B3130 in Barrow Gurney.
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3.4 Geology

The underlying geology and topographic context of the study area comprises clays, marls and lias
overlying coal measures, which separate the limestone upland of Dundry to the south-east from the
chalk upland of the Failand Ridge to the north. The Bristol City/North Somerset council boundary
bisects the study area dividing the built up suburban areas of Bishopsworth, Highridge and
Withywood from the open agrarian green belt which separates the southern Bristol suburbs from Long
Ashton.

3.5 Environment

3.5.1 General context

A number of environmentally designated sites and sites of importance with regards to landscape,
heritage, biodiversity and water resources are present within the wider context of the study area. The
Environmental Constraints have been overlaid onto the option drawings contained in Appendix A.
These should be read in conjunction with the following chapters.

3.5.2 Noise

Under the European Noise Directive (2002/49/EC) “relating to the assessment and management of
environmental noise” a noise map has been produced of Bristol and the surrounding area by Bristol
City Council. The map is available on the city council’s website - www.bristol.gov.uk. The influence
on background noise of road corridors is clearly evident (A370 and A38 carry over 20,000 vehicles
per day), and it can be seen that over much of the area the existing noise climate is dominated by
traffic noise.

3.5.3 Air quality

Bristol City Council has declared an AQMA covering the city centre and parts of the main radial
roads, including the M32. North Somerset Council has not declared any Air Quality Management
Areas (AQMA) within its administrative boundary.

The AQMA in Bristol has been declared for nitrogen dioxide (NO,) (annual and daily mean
objectives) and particulate matter having an aerodynamic diameter of 10 microns or less (PMo) (daily
mean objective). The nearest continuous analyser is on Parson Street, which measures nitrogen oxides
including NO,. In 2006 the measured annual mean concentration was 49.9ugm™. This was predicted
to reduce to 42.4ugm™ by 2010, which is still above the Air Quality Strategy objectives of 40ugm™.
Diffusion tube monitoring closer to the scheme on Kings Head Lane shows 2007 annual average
concentrations to be in the region of 16-40ugm™, at or below the Air Quality Strategy objectives.

3.5.4 Landscape and Townscape

The proposed South Bristol Link would pass through landscape varying in local character. All
proposed options fall within Joint Character Area 118: Bristol, Avon Valleys and Ridges. The county
level character areas, as established by North Somerset Council, include character area B1: Land Yeo
and Kenn River Floodplain; and J4: Colliters Brook Rolling Valley Farmland. Tranquillity levels are

34
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as expected, higher in rural unspoilt countryside and lower in the highly populated urbanised areas.
Cultural associations are a key landscape and townscape feature. Bristol has a strong historic and
cultural standing, supported by numerous listed buildings, Scheduled Monuments and Registered
Parks and Gardens.

3.5.5 Heritage and historic resources

(i) Heritage designations

There are no Scheduled Monuments within the immediate study area. To the north of Long Ashton on
the edge of the study area is the landscaped parkland of Ashton Court, included on the Register of
Historic Parks and Gardens Grade II*. There are 64 Listed Buildings within the study area, of which
the majority are concentrated within the settlement core of Long Ashton. Most of the built heritage
resource in the area relates to 18th and 19th century residential and public buildings listed Grade II,
with a number of buildings listed Grade II*. The historic cores of Long Ashton and Yanley are
designated as Conservation Areas.

(i) Historic landscape

Outside the urban fringe, the landscape is predominantly an open arable and pasture fieldscape. The
pattern of medium-sized irregular parcels of arable and pasture land appears to have been influenced
by the undulating topography, survey planned enclosure and, in localised areas, the possible
fossilisation of medieval open fieldscape. At Highridge and on Bedminster Down, two areas of
common land may represent survivors of historic land management. The integrity of the historic
landscape is interrupted by modern insertions, such as the golf course south of Yanley and a number of
current and former landfill sites. The main arterial routes of the A370, the A38 and the mainline
railway traverse the western part of the study area. Conversely, the pattern of earlier routes,
characterised by single track country lanes, appears to traverse north-south across the area, linking
settlements on the high ground at Dundry with the higher ridge on which the settlement of Long
Ashton is situated.

(iii) Archaeology and Built Heritage

Within the study area the recorded archaeological resource ranges in date from the Neolithic to the
Second World War and totals 188 records (excluding archaeological investigations).

There is artefact based evidence for prehistoric activity generally across the study area and the
recorded medieval resource is characterised by the remnants of the medieval settlement pattern and
industry, which survive within the later partially suburban landscape. Early medieval settlement
appears to favour the higher ground overlooking the Colliter’s Brook SINC (Site of Importance for
Nature Conservation). Deposits associated with this watercourse may contain palaeo-environmental
information relating to the environmental development and anthropogenic activity within its environs.
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Settlement at Bishopsworth probably dates to the Saxon period and is recorded at the time of
Domesday in 1086. The settlement pattern prior to the 20th century expansion of the suburbs was
defined by small cores, like Bishopsworth, with later medieval settlements developing at Long Ashton
and Yanley. Between these settlement cores the common and enclosed agricultural land of small
farmsteads and hamlets, such as Castle Farm, developed from the 16th century onwards. Remnants of
the older common land divisions survive at Bishopsworth and Highridge. The settlement at Long
Ashton continued to develop along the road, a main thoroughfare into the city.

The landscape of the study area would have remained largely unchanged until the rapid expansion of
Bristol in the later 19th century and 20th centuries, with the spread of residential streets and suburbs to
the south subsuming historic settlement cores such as Bishopsworth. During the 18th and 19th
centuries, the area to the south of Long Ashton was mined for coal. Locations of mineshafts are
recorded, as is site of the South Liberty Colliery. Ancillary elements of the mining activity such as
buildings, tramways, sidings etc may survive as above or below ground features in the vicinity of the
coal fields.

Elements of Second World War military and civilian structures survive within the study area, ranging
from anti-aircraft batteries to air raid shelters.

3.5.6 Biodiversity

Located within the Bristol and Avon Valley Ridges Natural Area, the study area runs through both
urban and rural areas on the outskirts of the city of Bristol. The study area includes the Avon Gorge
Special Area of Conservation (SAC), an area of Ancient Woodland at Hanging Hill Wood, Ashton
Court Site of Special Scientific Interest (SSSI), an area of Parkland with important deadwood fauna,
and numerous locally designated sites of local nature conservation importance. In addition there are
Sites of Importance for Nature Conservation (SINC) located within the study area and although they
are not statutory, SINCs are a material consideration in planning decisions.

3.5.7 Water environment and drainage

The study area is located approximately 2km from an Inner Source Protection Zone with areas of
minor aquifer (intermediate soil class) at Yanley. There are both historic and active landfill sites in the
area, including the Yanley Landfill Site for hazardous waste. A number of watercourses cross or run
within close proximity to the proposed options including the River Avon, Colliter’s Brook, Longmoor
Brook and Pigeonhouse Stream. Pigeonhouse Stream connects to a pond and lake close to the
proposed routes; with other small ponds connected to watercourses in the area. Parts of the area are at
risk of flooding. The SSSI at Ashton Court is not sensitive to water pollution and is not directly
connected to any watercourses in the project area.

3.5.8 Physical fithess

There are a number of amenities located within 500m of the potential route corridors within the urban
areas of Hartcliffe, Withywood and Highridge. These include schools, play areas, community centres,
allotment gardens, games courts, surgeries, nursing homes, super stores, a bowling green and tennis
courts, care homes and Woodspring Golf and Country Club.
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Traffic-free cycle routes connect Headley Lane with Bishopsworth Road and the A4174 with
Hengrove Way. There are also a number of National Trails and footpaths in the Yanley area.

3.5.9 Journey ambience

The local road network currently experiences high levels of congestion in peak times, affecting road
users’ journey time reliability and leading to increased driver stress levels through frustration. The
relatively high number of vehicles using residential streets in Hartcliffe, Withywood, Highridge and
Hengrove results in increased interaction between vehicles, cyclists and pedestrians. Where space is
restricted, for instance through on-street parking, this can lead to increased stress for all concerned due
to frustration caused by delays and the higher potential for accidents to occur.

3.6 Accessibility

3.6.1  Option values

Option values relate to the choices available for travellers, e.g. the option to go to work by train for
someone who would normally travel by car. These are not relevant in describing existing conditions
as they consider the change in transport services available with and without the scheme being
appraised.

3.6.2 Severance

There is limited severance in the immediate study area. The A370 and the railway line are barriers to
movement somewhat mitigated by road and footpath crossings from Long Ashton to Barrow Gurney
and Yanley.

An issue for South Bristol is generally poor or slow access to employment areas such as Hengrove
Park, the City Centre or North Fringe, while the lack of good transport links between South Bristol
and the Airport limits the potential for employment at the Airport itself and for off-airport business to
locate in the area.

3.6.3 Access to transport system

Summaries of the rail and local bus services are set out in Sections 3.2.2 and 3.2.3 respectively.

3-7
233317/06/A - 27 February 2009/3-7 of 7
H:\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR



South Bristol Link Mott MacDonald
Option Appraisal Report Bristol City Council and North Somerset Council

3.7 Integration

3.7.1  Transport interchange

There is currently limited provision for transport interchange within the study area, other than at the
Long Ashton Park and Ride site.

3.7.2 Land use and Government policy

The policies adopted in the Bristol City and North Somerset Local Plans are too numerous to list in
this report but they can be summarised as generally coinciding with national Government policies in
that:

o there is a general presumption against development that would cause significant
adverse impacts on the environment without appropriate mitigation;

o there is a general presumption against any development in land designated as Green
Belt;

. there is a general presumption against development that would adversely affect the

built environment, including specific policies for Listed Buildings, Conservation
Areas and archaeological sites;

o there are specific policies for transport improvements;

o there are policies relating to sustainable development; and

o there are specific policies for regeneration in South Bristol.
3-8

233317/06/A - 27 February 2009/3-8 of 8
H:\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR



South Bristol Link Mott MacDonald
Option Appraisal Report Bristol City Council and North Somerset Council

4 Objectives

4.1 National Objectives

The Government's objectives for all transport schemes are defined in WebTAG under the five
categories of Environment, Safety, Economy, Accessibility and Integration.

The Secretary of State for Transport’s objectives are:

o To improve public transport, safety and reliability.

o To reduce congestion, social exclusion and the impact of transport on the
environment.

o To provide for the development of sustainable airport capacity.

o To promote mobility.

4.2 Regional Objectives

There are a number of documents in which objectives for the region and sub-region are set out,
including the Joint Replacement Structure Plan, the Joint Local Transport Plan (2006/7 —2010/11) and
the draft Regional Spatial Strategy. These objectives can be summarised as:

. To tackle congestion

. To improve accessibility

. To improve road safety for all road users

. To improve the quality of life, including the need for economic regeneration
o To improve air quality

4.3 Local Objectives

The following set of local objectives for the scheme have been identified by Bristol City Council and
North Somerset Council.

. To facilitate regeneration and growth in South Bristol and the development area
proposed in the draft RSS.

o To reduce congestion in South Bristol.
o To improve accessibility from South Bristol to the city centre and to strategic transport

links, including the trunk road network and Bristol International Airport.

In the context of these objectives, “South Bristol” refers to south Bristol and adjacent areas of North
Somerset.

As there is a close match between the national and regional objectives, the appraisal has been carried
out against national and local objectives. The results of the appraisal are summarised in the Appraisal
Summary Tables (ASTs) in Appendix B.
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5 Option selection

5.1 Initial Options

In the initial phase of the study, a range of options were considered within the study area, as shown on
Figure 5.1 (Highway options) and Figure 5.2 (Public Transport options). These options were
considered as additional to the schemes and initiatives that are already being progressed in the sub-
region, such as the Greater Bristol Bus Network, ‘Smarter Choices’ initiatives, Travel Planning and
Urban Traffic Management Control. Highway options east of Hengrove were considered to be outside
the scope of this study and are therefore not considered in this report.

A number of options were rejected for reasons of cost, delivery and their lack of potential to meet
objectives, as tabulated below.

Table 5.1-1: Highway Options

OPTION | DESCRIPTION COMMENT RESOLUTION
Phase 1 Options
P1A Route along original | Compared with Option P1B by JMP | Rejected.
protected corridor. in a previous study and found to have
lower economic return and higher
environmental impact.
P1B Route along the current "Red | This option would meet the majority | Retained for
Route" protected corridor. of the scheme objectives. further study.
P1C Variation to Option PIB | This was seen to be a viable | Retained for
avoiding the need for a rail | alternative to Option P1B. further study.
underpass.
P1D Route on alternative | Crosses more difficult terrain without | Rejected.
alignment to P1C. clear advantages over Option P1C.
P1E Route associated with Option | Option P2D not taken forward (see | Rejected.
P2D. below) therefore Option P1E becomes
redundant.
P1F Route along the "Orange | While this option would offer local | Rejected.
Route" protected corridor. benefits to Barrow Gurney it would
not meet the local objectives as well as
Options P1B or P1C. Noted that a
scheme to relieve congestion in
Barrow Gurney would remain a local
aspiration for North Somerset Council.
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OPTION | DESCRIPTION COMMENT RESOLUTION
Phase 2 Options
P2A Route along the protected | This option would meet the majority | Retained for
corridor. of the scheme objectives, and should | further study.
be taken forward as a single
carriageway, but provision should be
considered for possible future
dualling.
P2B Variation of Option P2A to | Option P1D rejected (see above) | Rejected.
connect with Option P1D. therefore Option P2B  becomes
redundant.
P2C Route to the south of | Very difficult terrain, and significant | Rejected.
Withywood, connecting with | adverse environmental impact
Options P1A/B/C.
P2D Variation of Option P2C to | Similar impacts to Option P2C. Rejected.
connect with Option P1E.

As a variant to the highways options, consideration has been given to improving existing roads in the
study area. Key radial routes (A370, A38, A4174 Hartcliffe Way, Winterstoke Road) and associated
junctions such as Parson Street gyratory have been improved locally during recent years through a
variety of measures, including new signal controls, localised widening and new bus lanes. It is
considered there is little scope for further increases in capacity on these key routes without extensive
property demolition and radical changes. Because of the very high costs and disruption of such
measures the notion of improvement to increase capacity along key corridors has been rejected.

Some relatively minor roads in Bishopsworth and Highridge already function as rat runs between
Hengrove and A38, notably King's Head Lane, Highridge Road, Whitchurch Road and Grange Road.
These are mainly residential corridors with some retail activity and high levels of on-street parking. In
addition, King’s Head Lane runs alongside the newly rebuilt Bedminster Down school and steep
slopes at its eastern end are unsuited to high traffic volumes.

These minor roads experience high accident rates and local schemes have been introduced to slow
traffic, reduce numbers of heavy vehicles, improve sight lines and benefit pedestrians. A recent
scheme for the junction of Kings Head Lane /St Peters Rise has been developed to reduce accidents.

If these minor routes were to be designed to cater for higher volumes of traffic and heavier vehicles, it
would require a change of local traffic management policy. It would also have serious adverse impact
on local residents, local shops and pedestrians, particularly school children. For these reasons, traffic
management measures to increase the capacity of local roads has been rejected. Notwithstanding this,
it is proposed that local roads be managed to take advantage of any reductions in traffic that might
result with options that are taken forward. This will be considered as the project progresses.
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Table 5.1-2: Public Transport Options

OPTION | DESCRIPTION COMMENT RESOLUTION
Showcase Bus Corridor Options
B1-B4 Four options were considered | Parts of these routes are currently | Rejected.
for bus corridor | being improved as part of the Greater
improvements on the A37, | Bristol Bus Network (GBBN) project.
A38 and A4174. It was also considered that while
these options produce some local and
regional benefits, they have limited
value in meeting the scheme
objectives.  Additionally, they will
continue to be procured through other
funding sources if they are shown to
offer value for money.
Rapid Transit Options
B5 Extend Rapid Transit route | While this option might deliver some | Section  from
from Long Ashton Park and | local and regional transport benefits, | Long Ashton to
Ride to Bristol International | it would not meet the scheme | the A38 retained
Airport objectives. =~ However, the section | for further
between Long Ashton and the A38 | study.
should be retained as part of a new
option (Option 3 - see Chapter 6).
B6 Rapid Transit route from | Most of this route is part of the o | Rejected.
Bristol City centre to | minimum" reference case and is
Hengrove currently being considered as part of
the rapid transit line 3 project.
Park and Ride Options
PR1 Extension to the existing Park | Retained for further consideration | Retained for
and Ride site at Long Ashton. | depending on predicted demand at the | further study.
Long Ashton site.
PR2 New Park and Ride site on | Retained for further consideration | Retained for
the A38 at Bedminster Down. | depending on predicted demand at the | further study.
Bedminster Down site.
PR3 New Park and Ride site on | Would only add value to an extended | Rejected.
the A37 at Whitchurch. Option B6, which was not to be taken
forward as part of this study (see
above).
Rail Options
R1 New station at Ashton Vale. | Previous study had shown the | Rejected.
feasibility of this is limited by the
capacity of the rail line and train
service. Benefits would only accrue
5-3
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if the mixed use development
proposed in the draft RSS were to
proceed.

R2

Increased stopping frequency | Frequency  has  recently  been | Rejected.
at Parson Street station. increased. However further increases

create timetabling difficulties due to
capacity constraints. Associated costs
are likely to outweigh potential
benefits, which would be minimal in
relation to the scheme objectives.

R3

Extended parking at local | Existing constraints would make this | Rejected.
stations (Parson Street and | very expensive to achieve and
Bedminster). resulting benefits likely to be minimal

with respect to the scheme objectives.

Following the initial review, the following five options were taken forward for more detailed appraisal
and consultation:

Option 1. Single carriageway highway on the current protected corridor alignment
between the A370 and Hengrove Way (equivalent to Options P1B and P2A in Error!
Reference source not found.above), as shown on Figure 6.1 in Appendix A.

Option 2. Single carriageway highway on alternative alignment to avoid the need for
a railway crossing (equivalent to Options P1C and P2A in Error! Reference source not
found.above), as shown on Figure 6.2 in Appendix A.

Option 3. Rapid transit route on the original protected corridor between the Long
Ashton park and ride site and Hengrove Way (following the alignment of Options
P1A and P2A in Table 5.1 above), as shown on Figure 6.3 in Appendix A..

Option 4. A combination of rapid transit (as Option 3) plus the section of highway
between the A370 and the A38 from Option 1, as shown on Figure 6.4 in Appendix
A..

Option 5. A combination of rapid transit (as Option 3) plus the section of highway
between the A370 and the A38 from Option 2, as shown on Figure 6.5 in Appendix
A.

More detailed descriptions of these options follow in Chapter 6.
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6 Description of route options
6.1 General layout and standards

6.1.1 Highway standards

All highway options have been designed as single 2-lane (S2) carriageways 7.3m in width with local
widening at junctions where necessary. Provision for a climbing lane has been made on Option 1 due
to the steep gradient between the railway underpass and the junction on the A38. This applies equally
to the highway element in Option 4. These options are shown on Figures 6.1 - 6.5 in Appendix A.

The design speed has been taken as 70kph (40mph), consistent with a local distributor road. If the
mixed use development proposed in the draft Regional Spatial Strategy were to proceed it has been
assumed that the road would be lit throughout its length. Junctions on the A370 and A38 have been
designed as roundabouts, all other junctions have been designed as traffic signal controlled layouts, or
where low flows are expected, as simple priority junctions.

Both the highway-only options include provision for cyclists and pedestrians on each side of the road,
consisting of a 3.0m wide combined pedestrian footpath and cycleway separated from the road by a
0.5m wide strip. Provision has been made for a 2.0m wide verge outside the pedestrian/cycleway to
allow for underground services and to provide space for street furniture.

6.1.2 Rapid Transit standards

A standard cross section has been adopted assuming provision of a segregated Rapid Transit (RT)
facility, consisting of two 2.6m wide guided bus lanes separated by a 1.0m wide central reserve.
Where the RT alignment coincides with King George’s Road it would not be segregated in order to
minimise severance to frontage properties. Over this section, provision has been made to enable King
George’s Road to accommodate 3.0m wide bus lanes on each side of the existing road.

The design speed has been taken as 30kph although in practice the geometry is generally to a higher
standard because the route tends to follow the road alignment. It has been assumed that the RT would
be lit throughout. Bus stops have been positioned at a nominal 750m spacing in locations which are
most likely to generate maximum patronage.

All junctions between the RT alignment and the local highway network have been designed as signal-
controlled layouts so that priority can be given to buses where appropriate. The RT options include a
4.0m wide access track on one side of the alignment, separated by a 0.7m wide strip. The primary
function of this track is to provide access for maintenance but, in order to minimise land take, it has
been assumed that it could also serve as a combined pedestrian-cycle facility. Provision has been
made for nominal 1.5m wide verges on each side of the alignment to allow for underground services
and lighting columns.
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The 4.0m wide track would not be required where the RT alignment runs along King George’s Road
as access for maintenance is not required. Over this section, segregated provision for pedestrians and
cyclists would be maintained through a 3.0m wide combined pedestrian/cycleway on one side of the
road, separated from the bus lane by a 0.5m wide strip. A nominal 2.5m wide verge would be
provided on the other side of the road which could include a footway.

Where the RT alignment runs in the central reserve of the Hengrove Way dual-carriageway, there is
insufficient space to allow provision of a 4.0m wide access track adjacent to the alignment. Over this
length, access for maintenance would therefore have to be from the adjacent highway. Segregated
provision for pedestrians and cyclists could be maintained by a 3.0m wide combined
pedestrian/cycleway in the wide verge to the south of Hengrove Way. Pedestrian links to the proposed
RT bus stop in the middle of this section have not been designed in detail, but examination of the area
suggests that it would be possible to provide access from the existing underpass via a ramp up to the
bus stop.

Rapid Transit services would operate at a 5 minute frequency during the morning and evening peak
hours, and slightly less frequently during off peak periods.

6.2 Do-minimum reference case
The Do-Minimum Reference Case also assumes that the following transport services will be in place
in 2016:

. Greater Bristol Bus Network (GBBN) showcase routes

. Rapid Transit (RT) - Temple Meads to Ashton Vale (frequency 5 minutes)

. RT - Aztec West to Hengrove Park (frequency 5 minutes)

. Airport flyer bus service (frequency 15 minutes)

. New radial bus service from the City Centre to the draft RSS proposed development
area.

. Bus service 24/25 extended from Ashton Vale into the draft RSS proposed
development area.

o Callington Road Link

The do-minimum reference case assumes that the following transport services will be added by 2031:
. Barrow Gurney bypass
. Airport flyer bus service frequency increased to 10 minutes
. Radial service from the City Centre to the draft RSS proposed development area

increased to 10 minutes

The proposed routes for new transport services included in the do-minimum reference case are shown
on Figure 6.6 in Appendix A.
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6.3 Do-something options

Drawings showing the outline layout of each option are included in Appendix A.

6.3.1  Option 1 (Highway)

The proposed route is shown on Figure 6.1. Starting at a roundabout on the A370 to the south west of
the Long Ashton Park and Ride site, the route would cross open farmland before passing under the
railway at the existing underpass, where a new structure would be required. The road would then rise
through steeper terrain to a second roundabout on the A38 north of Castle Farm, crossing Colliter’s
Brook and passing between Hanging Hill Wood to the west and a locally designated Site of
Importance for Nature Conservation (SINC) to the east. Because of the steep gradient required over
this section, a climbing lane would be provided in the southbound direction.

From the A38 the route would continue south east through open land, crossing the corner of Highridge
Common before entering the urban fringe at King George’s Road. Following King George’s Road to
its junction with Queens Road, the route would continue eastwards through the undeveloped corridor
to join the existing roundabout at the western end of Hengrove Way. The junctions with Highridge
Road, Queens Road and Hareclive Road would be signal controlled, while the existing junctions
connecting Elmtree Drive and Broadway Road with King George’s Road would be closed.

6.3.2 Option 2 (Highway)

This route was identified as an alternative to Option 1, avoiding the need for a new underpass beneath
the railway, as shown on Figure 6.2. The roundabout on the A370 would be to the south of the
railway, from where the route would follow the ridge to the south of Yanley, skirting the Woodspring
Golf and Country Club before rejoining the A38 at a roundabout to the south of Castle Farm. From
here the route would cross open land to Highridge Common and then follow the alignment of Option 1
through the urban section to Hengrove Way.

It is acknowledged that there are variants of this option being proposed by developers, which show an
alignment further south west towards Barrow Hospital. The principles of detailed route options in this
corridor would be similar to those described for the route shown on Figure 6.2.

6.3.3 Option 3 (Rapid Transit)

The alignment of this route is shown on Figure 6.3. Between the railway underpass and Hengrove
Way, this route would follow the same alignment as Option 1. To the north of the underpass, which
would require a new structure, it would follow the city boundary to connect with the existing Park and
Ride site on the A370 at Long Ashton. The link would be a segregated twin-track service throughout,
with the exception of the section along King George’s Road where the road would be widened to
provide a dedicated bus lane on each side.

At Hengrove Way, the alignment would follow the wide central reserve between the dual
carriageways before splitting to connect with Hartcliffe Roundabout as a third lane on the eastbound
entry and westbound exit.
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All the junctions on this option would be signal controlled to enable safe operation and allow
provision of bus priority where appropriate. As with Options 1 and 2, the existing junctions
connecting Elmtree Drive and Broadway Road with King George’s Road would be closed.

6.3.4 Option 4 (Hybrid)

This option would be a combination of Option 3 and the section of Option 1 between the A370 and the
A38, as shown on Figure 6.4. The new underpass structure beneath the railway would have to be
significantly wider to accommodate both the highway and RT, while the junction on the A38 would
need to be a larger version of the signal-controlled junction associated with Option 3.

6.3.5 Option 5 (Hybrid)

As indicated on Figure 6.5, this would be a combination of Option 3 and the section of Option 2
between the A370 and the A38. Because the two alignments are entirely separate, there would be no
change to the size of underpass required for Option 3 or the provision of roundabouts on Option 2.
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7 Transport analysis
71 Transport modelling

7.1.1 Overview

The transport modelling for the South Bristol Link has used the latest version of the model developed
for the West of England sub-region. The G-BATS3 transport modelling system is a forecasting tool
developed to assess the current and future travel demand and conditions across the West of England
transport system, including both public transport and highway networks.

The G-BATS3 transport model has been developed by Atkins as part of its framework commission to
provide consultancy support for transport modelling to the West of England Partnership comprising
the four Unitary Authorities namely Bristol City Council, Bath and North East Somerset Council,
North Somerset Council and South Gloucestershire Council.

The modelling system forecasts the travel impacts arising from:

o Changes in demand for travel arising from:

o Spatial development (i.e. housing and employment); and
o Demographics and levels of car ownership.

o Changes in the economy including:

o Gross Domestic Product; and

o Fuel costs, fares, average earnings.

o Changes in the transport infrastructure relating to:

o Provision of new transport infrastructure;

o Introduction and/or revisions to existing public transport services; and
. Network management.

. Changes in transport policy such as:

. Demand management; and

. Travel initiatives.

7.1.2 Transport Model

The G-BATS3 transport modelling system consists of:

. A series of Highway Network and Public Transport Network sub-models which
represent traffic conditions for three distinct time periods:

- Morning peak hour (08:00 — 09:00);
- Average inter-peak hour (10:00 — 16:00);
- Evening peak hour (17:00 — 18:00).
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. A 24-hour Production / Attraction-based Demand sub-model that uses the costs from
the network models to assess travel choices in the study area; and

o Forecast Trip-End Model to calculate changes in trip-end production and attractions
across the study area for a range of forecast years.

The modelling system is fully-compliant with the latest Department for Transport (DfT) guidance
including: Variable Demand Modelling (TAG Unit 3.10), Modelling Public Transport Schemes (TAG
Unit 3.11) and Modelling Road Pricing (TAG Unit 3.12).

The highway model uses the SATURN highway assignment software package whilst the public
transport and demand models both use INRO’s EMME/2 software.

The model has been used to assess the impact of a range of possible transport initiatives in the West of
England area including Rapid Transit schemes, highway network improvements and congestion
charging with associated complimentary schemes.

Further information of the G-BATS3 modelling system may be found in the following reports:

Model Development
. G-BATS3 v2.2 Highway Local Model Validation Report (Atkins, February 2009);

. G-BATS3 v2.2 Public Transport Local Model Validation Report (Atkins, February
2009);

. G-BATS3 v2.2 Demand Model Development Report (Atkins, February 2009)

Model Forecasts

o Greater Bristol Modelling Framework (GBMF) Forecasting Report (Atkins, February
2009)

7.2 Transport Analysis

The transport analysis work from which the results are reported in this chapter has been carried out by
Atkins under their framework commission to the West of England Partnership.

7.2.1  Effects on traffic flows of scheme options

Analysis of the pattern of traffic using the link road options show that they perform a number of
functions that include

o Serving access to the major development proposed by the draft RSS south west of
Bristol;
o Providing access to the employment opportunities at Hengrove Park; and

o Providing a link between the A38 and A370 that is used particularly by traffic from
the A38 switching to the A370 for access to the city centre.
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Traffic flow assignments are shown in Figure 7.1 for 2016. These show that the link road options
carry between 14000 and 18500 annual average daily traffic (AADT) between A370 and A38, and
between 9000 and 13000 on the sections between A38 and Hengrove Way in Options 1 and 2.

Traffic flows are altered on existing roads as a result of the link road options. Traffic flows on the
A370 into Bristol increase significantly with Options 1 and 4, the 2016 AADT increases from 35350
to between 41000 and 43000. On the other hand the A38 into Bristol experiences reductions with all
the road link options, 2016 AADTs reducing from 12500 to less than 10000 with options 1 and 4, and
to less than 11000 with options 2 and 5; Option 3 has little effect.

The link road between the A38 and Hengrove Way in Options 1 and 2 has some local effects, most
notably the traffic on Church Road in Bishopsworth reduces from a 2016 Do minimum reference
AADT level of 11000 to 5650 (option 1) or 7100 (option 2)).

7.2.2 Journey Time effects

The effects of the scheme options on travel costs has been assessed by comparing the journey times
for a selection of routes through the area with a reference journey time in the Do Minimum reference
network. The results in the table below for the AM peak in 2016 show that for most routes there is a
reduced journey time. However there are some routes where journey times increase. These occur due
to increased delays at the A38 / B130 Barrow Gurney junction. It would be possible to better optimise
the traffic signals at this location to cater for the altered traffic flows and thus reduce these delays.
This optimisation should be carried out in subsequent detailed appraisal work.

Do Minimum - AM Option Option Option Option Option
1

Journey peak 2 3 4 5

Origin Destination JT (Secs) JT (min) %Diff  %Diff %Diff  %Diff  %Diff
A38 Periphery Long Ashton P&R 2168 36:08 -1.3 0.1 -3.2 -3.4 -11.9
Long Ashton P&R A38 Periphery 1889 31:29 -25.3 -22.5 -0.4 -25.7 -23.9
Hartcliffe Barrow Gurney 1071 17:51 -10.5 -47.2 -28.5 -33.9 -42.4
Barrow Gurney Hartcliffe 886 14:46 31.5 -12.5 22.8 10.9 2.9
Hartcliffe Winterstoke Road 763 12:43 -25.8 -15.2 -2.8 -19.0 -18.1
Winterstoke Road Hartcliffe 749 12:29 -18.2 -4.3 -2.1 -4.3 -9.5
Temple Meads Stn Bristol Airport 1863 31:03 0.3 -0.7 1.0 0.4 -1.8
Bristol Airport Temple Meads Stn 2415 40:15 5.1 5.9 -1.4 4.6 -2.4

Table 7.2-1: Journey time comparisons for 2016 AM peak

Notes: * Shaded figures show journeys with predicted increase in journey time.

7.2.3 Public transport patronage

Changes in public transport patronage in 2016 are presented below for the proposed options that
include Rapid Transit and for the Park and Ride demand at Long Ashton.

A Rapid Transit service is provided as part of Options 3, 4 and 5, and the patronage in the table below
refers to the patronage attracted to this service, it does not include other RT patronage for services that
have already been added in the Do Minimum reference case. The RT patronage would also grow from
2016 to 2031 if the major development proposed by the draft RSS south west of Bristol proceeds.
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The park and ride patronage does not increase over the Do-Minimum Reference case with the options
(actually a number of the options show a very small reduction). The explanation for this is that the
attractiveness of the route into the city via park and ride is not improved with the options. The growth
from the existing levels to 2016 is also very low. The modelling work does not assume an increase in
P&R capacity, on the other hand it did not apply any limit to growth at the existing site. Given the
existing site is operating within capacity, the modelling does not justify an increase in P&R capacity at
Long Ashton. Although a park and ride site on the A38 was considered, it was not included in the
model runs.

It is highly likely that, had a new P&R site been added on the A38, it would not have shown a large
demand and would have abstracted demand from other P&R sites, especially Long Ashton. A strong
indicator of this is that even with the link road options between A38 and the A370, the demand at the
Long Ashton P&R site does not increase above the Do-Minimum Reference Case.

Table 7.2-2: Public transport patronage forecasts

AM peak, two-way persons/hr

2016
DM Opt1 Opt 2 Opt 3 Opt 4 Opt 5
BRT Summary
West of Hengrove Way 0 0 0 210 200 210
West of A38 Crossing 0 0 0 270 250 280
Park & Ride
Long Ashton Site 980 970 970 950 920 890

Inter-peak, two-way persons/hr

2016
DM Opt1 Opt 2 Opt 3 Opt 4 Opt 5
BRT Summary
West of Hengrove Way 0 0 0 100 100 100
West of A38 Crossing 0 0 0 140 130 140
Park & Ride
Long Ashton Site 260 260 260 260 270 250
PM peak, two-way persons/hr
2016
DM Opt1 Opt 2 Opt 3 Opt 4 Opt 5
BRT Summary
West of Hengrove Way 0 0 0 190 180 190
West of A38 Crossing 0 0 0 350 330 270
Park & Ride
Long Ashton Site 490 480 480 480 470 450
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8 Economic assessment
8.1 Economic Appraisal

An economic appraisal has been undertaken by Atkins using travel costs and demand from the
transport model as input to the transport user benefit appraisal (TUBA). At this stage of scheme
development the appraisal was based on the opening year 2016 transport model only, though the
appraisal period covers a 60 year period to 2075. Benefits and costs were calculated in 'present value'
terms, that is in 2002 prices, discounted to 2002.

The four scheme options that include link road improvements (1, 2, 4 and 5) generated highway
benefits in the range £140-200m.

Three of the schemes (3, 4 and 5) include bus improvement schemes with rapid transit proposals.
These generated bus benefits, though some benefits were also produced due to decongestion with the
road only schemes (Options 1 and 2). The bus benefits generated are in the range £10m to £40m.

The present value of the cost of the scheme options ranges between £30 and £60m. The lowest cost
scheme, Option 3, also produces the lowest benefits as it does not attract the large highway benefits.

Benefit to Cost Ratios (BCR) were calculated in the following ranges for the options:
Options 1, 2, 4 and 5 showed BCRs between 2 and 5, representing good value for money
Option 3 showed a BCR between 0 and 2 representing poor to medium value for money.

The next stage of developing the scheme will require modelling coding refinements to better optimise
the network and scheme elements. This should be applied especially to the 2031 transport model
which may then be included in the TUBA analysis to produce a more robust economic appraisal.

8.2 Regeneration and Growth

A Wider Economic Impact Assessment will be carried out at the next stage. At this stage, while it is
clear that any form of transport corridor between the A370 and Hengrove will enhance opportunities
for regeneration and growth in the study area, including the area proposed for development in the draft
Regional Spatial Strategy, the difference between the proposed options is not well defined.

However, it is considered likely that the options that would perform best in this respect are those that
include both highway and public transport facilities, i.e. Options 4 and 5. Of the remaining options,
the highway solutions - Options 1 and 2 - would be expected to provide greater opportunity for
regeneration and growth than the public transport solution, Option 3.
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8.3 Cost estimates

Construction cost estimates have been prepared for each option using global rates at Quarter 1 2008
prices. Summaries of the cost estimates for each option are included in Tables 8.3.1 — 8.3.5 below.

Cost estimates for utility diversion works have not been obtained from Statutory Undertakers at this
stage due to the number of options involved. However, estimates have been made to allow for the
costs of diversions at each road crossing, and additional allowances have been included at each
location where options cross water mains radiating out from Barrow Gurney reservoirs.

Land costs have been estimated using rates per hectare taken from an analysis by Bristol City “Testing
Viability in Different Housing Market Locations”.

Maintenance costs include general maintenance, pavement resurfacing (for highway elements),
busway repair (for segregated rapid transit elements) and lighting replacement, all profiled over a 60-
year period.

Operating costs for highway schemes are generally minimal, the only significant cost being electricity
usage for street lighting, for which an allowance has been included. The situation is more complex for
rapid transit systems, where costs have been included for purchasing and replacement of a fleet of
rapid transit vehicles, driver employment, fuel, tyre replacement, engineering system maintenance and
associated overheads. However, unlike a highway scheme, operating costs for Rapid Transit are offset
by operating revenues accrued through the farebox. Modelling work to date indicates that overall
passenger demand will be sufficient to meet the full operating costs. All operating costs have been
profiled over a 60-year period.

Due to the limited amount of investigation and design that has been carried out at this stage in the
development of the options, a contingency of 20% has been applied to both capital and operating
costs. Additionally, in accordance with DfT guidance, Optimism Bias factors have been applied at the
following levels:

. Rapid transit fleet 22%
. General construction 44%
° Bridge construction 66%

Allowance for inflation has been included at 6% for capital costs and 4% for operating costs.
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Option 1 Costs

ITEM Estimated Cost at
2008 Q1 prices
CONSTRUCTION COSTS
Fencing £375,000
Earthworks £282,000
Pavement and Drainage £5,960,000
Watercourse Culverts £671,500
Railway Underpass Structure £2,252,000
Street Lighting £696,500
Traffic Signal Installations £285,000
Utility Diversions £650,000
Preliminaries £2,793,000
Total construction cost £13,965,000
LAND VALUES
Land owned by BCC £3,750,000
Land in private sector ownership £9,300,000
Total land value £13,050,000
MAINTENANCE COSTS
Traffic related maintenance costs
General maintenance (estimated cost per year) £95,000
Pavement resurfacing (every 20 years) £950,000
Non-traffic related maintenance costs
Street Lighting (annual maintenance) £13,000
Street Lighting (lantern replacement every 25 years) £75,000
Street Lighting (column replacement every 50 years) £650,000
OPERATIONAL COSTS
Street Lighting (estimated energy cost per year) £14,000

Table 8.3-1 Option 1 Costs
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Option 2 Costs
ITEM Estimated Cost at
2008 Q1 prices
CONSTRUCTION COSTS
Fencing £359,000
Earthworks £488,000
Pavement and Drainage £4,869,000
Watercourse Culverts £0
Yanley Lane Overbridge £978,000
Street Lighting £656,000
Traffic Signal Installations £285,000
Utility Diversions £525,000
Preliminaries £2,040,000
Total construction cost £10,200,000
LAND VALUES
Land owned by BCC £3,750,000
Land in private sector ownership £8,000,000
Total land value £11,750,000
MAINTENANCE COSTS
Traffic related maintenance costs
General maintenance (estimated cost per year) £80,000
Pavement resurfacing (every 20 years) £800,000
Non-traffic related maintenance costs
Street Lighting (annual maintenance) £12,000
Street Lighting (lantern replacement every 25 years) £70,000
Street Lighting (column replacement every 50 years) £610,000
OPERATIONAL COSTS
Street Lighting (estimated energy cost per year) £13,000

Table 8.3-2 Option 2 Costs

8-4

233317/06/A - 27 February 2009/8-4 of 4

H:\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR




South Bristol Link

Mott MacDonald

Option Appraisal Report Bristol City Council and North Somerset Council
Option 3 Costs
ITEM Estimated Cost at
2008 Q1 prices
CONSTRUCTION COSTS
Fencing £350,000
Earthworks £182,000
Pavement and Drainage £1,002,000
Rapid Transit £4,128,000
Watercourse Culverts £300,000
Railway Underpass Structure £1,760,000
Street Lighting £531,000
Traffic Signal Installations £475,000
Bus Shelters £318,000
Utility Diversions £710,000
Preliminaries £2,439,000
Total construction cost £12,195,000
LAND VALUES
Land owned by BCC £3,750,000
Land in private sector ownership £7,200,000
Total land value £10,950,000
MAINTENANCE COSTS
Traffic related maintenance costs
General maintenance (estimated cost per year) £25,000
Pavement resurfacing (every 20 years) £250,000
Rapid Transit maintenance (total for 60 year period) £3,445,500
Non-traffic related maintenance costs
Street Lighting (annual maintenance) £10,000
Street Lighting (lantern replacement every 25 years) £80,000
Street Lighting (column replacement every 50 years) £490,000
OPERATIONAL COSTS
Street Lighting (estimated energy cost per year) £16,000

Table 8.3-3 Option 3 Costs
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Option 4 Costs
ITEM Estimated Cost at
2008 Q 1 prices
CONSTRUCTION COSTS
Fencing £407,000
Earthworks £339,000
Pavement and Drainage £3,956,000
Rapid Transit £4,128,000
Watercourse Culverts £972,000
Railway Underpass Structures £5,249,000
Street Lighting £782,000
Traffic Signal Installations £475,000
Bus Shelters £318,000
Utility Diversions £710,000
Preliminaries £4,334,000
Total construction cost £21,670,000
LAND VALUES
Land owned by BCC £3,750,000
Land in private sector ownership £11,100,000
Total land value £14,850,000
MAINTENANCE COSTS
Traffic related maintenance costs
General maintenance (estimated cost per year) £65,000
Pavement resurfacing (every 20 years) £650,000
Rapid Transit maintenance (total for 60 year period) £3,445,500
Non-traffic related maintenance costs
Street Lighting (annual maintenance) £15,000
Street Lighting (lantern replacement every 25 years) £105,000
Street Lighting (column replacement every 50 years) £725,000
OPERATIONAL COSTS
Street Lighting (estimated energy cost per year) £20,000

Table 8.3-4 Option 4 Costs
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Option 5 Costs

ITEM Estimated Cost at
2008 Q1 prices
CONSTRUCTION COSTS
Fencing £407,000
Earthworks £576,000
Pavement and Drainage £2,857,000
Rapid Transit £4,128,000
Watercourse Culverts £300,000
Railway Underpass Structure £1,760,000
Yanley Lane Overbridge £978,000
Street Lighting £784,000
Traffic Signal Installations £475,000
Bus Shelters £318,000
Utility Diversions £825,000
Preliminaries £3,352,000
Total construction cost £16,760,000
LAND VALUES
Land owned by BCC £3,750,000
Land in private sector ownership £12,700,000
Total land value £16,450,000
MAINTENANCE COSTS
Traffic related maintenance costs
General maintenance (estimated cost per year) £60,000
Pavement resurfacing (every 20 years) £600,000
Rapid Transit maintenance (total for 60 year period) £3,445,500
Non-traffic related maintenance costs
Street Lighting (annual maintenance) £15,000
Street Lighting (lantern replacement every 25 years) £110,000
Street Lighting (column replacement every 50 years) £725,000
OPERATIONAL COSTS
Street Lighting (estimated energy cost per year) £21,000

Table 8.3-5 Option 5 Costs
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9 Safety and Security assessment

9.1 Safety

The safety assessment has been carried out using a simplified Cost Benefit Analysis (COBA) type
accident appraisal. The COBA valuation of casualties and accident costs (such as damage to property
and Police costs) are applied to the numbers of accidents estimated for links in the network. The
numbers estimated use standard COBA accident and casualty rates for different link types, where the
link types are based on the SATURN highway model link type coding. This analysis may be refined in
future work using historical accident data recorded on links affected by the scheme options, and a full
COBA accident appraisal.

The results in Table 9.1 below show that all options except Option 1 show reduced accident costs,
though these are small compared with other economic benefits calculated by TUBA. It should also be
noted that the costs are differences between two large numbers for the whole network, and therefore
the differences between any of the options are considered to be insignificant, as borne out by the
percentage changes in the table.

Table 9.1-1 Accident costs

Accident analysis

Do Option 1 Option 2 Option 3 Option 4 Option 5
Minimum
Casualty Costs £m £6,511.7 £6,516.5 £6,505.2 £6,510.5 £6,505.3 £6,501.1
Accident Costs £m £3,691.6 £3,695.0 £3,690.8 £3,687.9 £3,689.9 £3,681.0
Total Costs £m £10,203.3 £10,211.5 £10,196.1 £10,198.4| £10,195.1 £10,182.1
Value £8.2 -£7.2 -£4.9 -£8.2 -£21.2
Change from DM I ot 0.08% 0.07% 20.05% -0.08% 20.21%

Casualty and accident costs in 2002 Prices in £000s over a 60 year appraisal period
Costs discounted to 2002 @ 3.5% p.a. to 2037, 3% p.a. 2038 onwards
Calculated using spreadsheet consistent with COBA link/junction combined accident rate analysis
Default COBA rates used throughout, based on Saturn Capacity Indices

9.2

Security

The Security sub-objective relates to the standard of lighting, access to emergency phones, levels of
surveillance and inter-visibility. The project is at too early a stage to consider these aspects in the
detail required for a meaningful assessment to be made, but the level of provision is likely to be
similar for all options. For the purposes of this study, all options have therefore been considered to
have a neutral impact.

9.3 CDM regulations

Under the Construction (Design and Management) Regulations 2007, there is a duty on designers to
avoid foreseeable risks associated with construction and maintenance by eliminating hazards where
possible and reducing risks from any remaining hazards. At this stage of a project, elimination of
hazards can influence the choice of option.
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The most hazardous element to construct and maintain on any of the proposed options is undoubtedly
the railway underpass which would be required on Options 1, 3, 4 and 5. In CDM terms, this leaves
Option 2 as the better option as it is the only one that avoids the need for an underpass. Of the other
four, Options 1, 3 and 5 would be jointly next best as they would each require a similar size of
structure beneath the railway, while Option 4 would be the worst solution in CDM terms as it would
either require two structures or one much larger structure.

These distinctions are included in the Appraisal Summary Tables in Appendix B under the Safety
Objective.
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10 Environmental assessment

10.1 Methodology

WebTAG recommends the appraisal of transport options against a set of five national Government
objectives of which the environment is one. Within the Government’s environment objective there are
10 environmental sub-objectives which appraise impacts on the built and natural environment and on
people. These include:

° Noise

. Local Air Quality

. Greenhouse Gases

. Landscape

. Townscape

. Heritage of Historic Resources
. Biodiversity

. Water Environment

. Physical Fitness

. Journey Ambience

For the purpose of this comparison of options, the principles of WebTAG have been used at strategic
level. Each discipline has reviewed and amended the WebTAG methodology as appropriate
(including the tailoring of standard worksheets), allowing for a high level appraisal in line with the
current stage of scheme development. This approach has included the fusion of the Landscape and
Townscape into one sub-objective. A full WebTAG Appraisal would be undertaken of remaining
options in future stages of the project.

An Appraisal Summary Table for each of the five options is presented in Appendix B. The appraisal
is based on the existing pattern of development, i.e. the development proposed by the draft RSS has
not been taken into account.

10.2 Noise

The five scheme options have been appraised on the basis of the most recent version of WebTAG unit
3.3.2: Noise (November 06). WebTAG incorporates the use of the Design Manual for Roads and
Bridges (DMRB) to assess the change in noise levels from the road network and the scheme options
and so changes in the number of people bothered “very much or quite a lot” by road traffic noise can
be estimated.

10.2.1 Methodology

At WebTAG Strategy level the procedure considers the changes in noise emission resulting from each
scheme option and relates this to the population potentially affected, rather than predicting noise
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impacts at individual receptors. For each option, the change in population annoyed by traffic noise was
estimated to enable a comparison to be made. Separate comparisons for each option compared to the
Do Minimum Reference Case scenario were made in both the opening year 2016 and the design year
2031 (15 years after opening).

In addition to any direct impacts from traffic using the final selected option, secondary impacts might
result from changes in traffic on the local road network. Both types were taken into consideration
within the WebTAG appraisal procedure.

The noise from freely flowing continuous traffic is usually described in the UK in terms of the
statistical level Lo averaged over the 18 hour period between the hours of 06.00 and midnight. The
WebTAG methodology however prescribes the use of Laeqisn. the equivalent continuous noise level
and so this descriptor was used for this appraisal.

Noise from Rapid Transit vehicles using a dedicated link will comprise a series of discrete events and
so the Laeq was calculated from the number of vehicle movements and an average vehicle single event
level (SEL), estimated from numerous noise measurements.

The geographic extent of assessment for each option was defined as all links within the study area
having a change in road traffic noise level of more than 1 dB when comparing each scheme with the
Do Minimum Reference Case in the opening year.

For urban routes it was assumed that the majority of noise changes would be within 50m of that route
owing to the increasing influence over distance of other noise sources. For this reason all houses
within 50m of each route were assigned a noise level at 25m from that route. For semi-urban and rural
routes houses within 100m and 300m respectively were considered and noise levels at 50m and 150m
were assigned.

For new routes it was not possible to calculate Do Minimum Reference Case noise levels. For these
routes a noise level typical of urban, semi-urban, or rural areas has been assumed for the Do Minimum
Reference Case, in order to form a comparison (40dB L,y for rural, 45dB L, for semi-urban and
rural).

To estimate the change in number of people annoyed it was necessary to have a population count for
each road. For this reason the average house count along routes within rural, semi-urban and urban
areas was taken and assigned to all roads within these areas. This was considered sufficient detail for
this level of assessment.

To estimate the number of people annoyed by noise from the Rapid Transit the DMRB annoyance
curve for road traffic noise was applied. The assessment has been carried out using traffic flows and
speed data supplied by Atkins in January 2009.

10.2.2 Impacts

All options follow the same route through the urban residential area between Hengrove Way and
Highridge Common. The eastern part of this section would be constructed within an undeveloped
corridor while the western section would comprise remodelling of King George’s Road. Dwellings on
both sides of this corridor are not presently exposed to high levels of traffic noise and would therefore
experience significant increases. The various options between Highridge and the A370 are described
in the following paragraphs.
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Option 1 (Highway)

From Highridge Common, the route runs in a northerly direction through open country to join the
A370 near Parsonage Farm. Some housing areas on the western edge of the built-up area of Bristol
could potentially be impacted by traffic noise.

The appraisal indicates that the change in number of people annoyed in the opening year and design
year is 4 and 18 respectively.
Option 2 (Highway)

From Highridge Common, the route runs in a north-westerly direction through open country to join the
A370 near Yanley Farm. A number of properties adjacent to the Common and isolated properties at
Castle Farm and Yanley Farm would be impacted by traffic noise.

The appraisal indicates that the change in number of people annoyed in the opening year and design
year is 62 and 70 respectively.
Option 3 (Rapid Transit)

From Highridge Common, the Rapid Transit route follows that of Option 1 northward to the railway,
then continues northward to join the A370 interchange near the Park and Ride site. The same
properties as option 1 would potentially be impacted, but by Rapid Transit vehicles only.

The appraisal indicates that the change in number of people annoyed in the opening year and design
year is 3 and 3 respectively.

Option 4 (Hybrid)

From Highridge Common, the Rapid Transit route is identical to that of Option 3 with similar
potential impacts. An additional highway link would be constructed between the A38 and the A370
which follows the route of that part of Option 1, with similar potential impacts.

The appraisal indicates that the change in number of people annoyed in the opening year and design
year is -4 and 1 respectively.

Option 5 (Hybrid)

From Highridge Common, the Rapid Transit route is identical to that of Options 3 and 4 with similar
potential impacts. An additional highway link would be constructed between the A38 and the A370
which follows the route of that part of Option 2, with similar potential impacts.

The appraisal indicates that the change in number of people annoyed in the opening year and design
year is 45 and 48 respectively.
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10.2.3 Overall Assessment Score

Appropriate traffic, geographical and population data for each option were used to determine an
assessment score, based on the procedure set out in WebTAG Unit 3.3.2. The results are summarised
the tables below.

Noise Opening Year
Number of links Estimated
with a significant change in Comments
increase | decrease | no. of people
in noise | in noise annoyed
3 links with significant increases and 7 links with
Option 1 44 58 4 significant decreases in % flow where noise cannot be
calculated (out of CRTN validity).
5 links with significant increases and 10 links with
Option 2 46 46 62 significant decreases in % flow where noise cannot be
calculated (out of CRTN validity).
4 links with significant increases and 1 link with
significant decreases in % flow where noise cannot be
Option 3 23 6 3 calculated (out of CRTN validity).
Annoyance from the BRT is estimated from DMRB
road traffic annoyance curve.
2 links with significant increases and 4 links with
significant decreases in % flow where noise cannot be
Option 4 54 33 -4 calculated (out of CRTN validity).
Annoyance from the BRT is estimated from DMRB
road traffic annoyance curve.
12 links with significant decreases in % flow where
Option 5 59 39 45 noise cannot be calculated (out of CRTN validity).

Annoyance from the BRT is estimated from DMRB
road traffic annoyance curve.

Table 10.2-1: Noise Appraisal in the Opening Year
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Noise Design Year
Number of links Estimated
with a significant change in Comments
increase | decrease | no. of people
in noise | in noise annoyed

3 links with significant increases and 4 links with
Option 1 39 23 18 significant decreases in % flow where noise cannot be
calculated (out of CRTN validity).

5 links with significant increases and 9 links with
Option 2 40 18 70 significant decreases in % flow where noise cannot be
calculated (out of CRTN validity).

2 links with significant increases in % flow where
noise cannot be calculated (out of CRTN validity).
Annoyance from the BRT is estimated from DMRB
road traffic annoyance curve.

Option 3 23 4 3

2 links with significant increases and 1 link with
significant decreases in % flow where noise cannot be
Option 4 46 11 1 calculated (out of CRTN validity).

Annoyance from the BRT is estimated from DMRB
road traffic annoyance curve.

4 links with significant increases and 4 links with
significant decreases in % flow where noise cannot be
Option 5 35 16 48 calculated (out of CRTN validity).
Annoyance from the BRT is estimated from DMRB

road traffic annoyance curve.

Table 10.2-2: Noise Appraisal in the Design Year

. Estimated change in no. of people annoyed*
Noise . .
Opening Year Design Year
Option 1 4 18
Option 2 62 70
Option 3 3 3
Option 4 -4 1
Option 5 45 48

Table 10.2-3: Noise Appraisal Summary Table

* “Number of people annoyed” is defined as the number of people bothered “very much” or “quite a
lot” in the longer term by road traffic noise and is estimated using the annoyance response curve given
in DMRB 11.3.7 Figure A.3.1.
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10.3 Local air quality

10.3.1 Methodology

The options have been assessed based on WebTAG Unit 3.3.3 which incorporates the use of the
Design Manual for Roads and Bridges (DMRB) to assess the local air quality impacts of a proposed
scheme. This section reports on the assessment of the local air quality associated with the five
proposed options.

An average house count was made along the proposed routes of the five options and the relevant roads
classified into Rural; Semi-Urban and Urban. Traffic flows and speeds for the Do-Minimum and Do-
Something scenarios were modelled for 2016 (Opening Year) and 2031 (Design Year). However the
WebTAG model for air quality currently only assesses to 2025, therefore this has been used as the
design year for assessment of the options. The assessment has been carried out using traffic flows and
speed data supplied by Atkins in January 2009.

10.3.2 Impacts
Option 1 (Highway)

Option 1 would predominantly pass through open farmland with few houses close to the route,
however the density of housing increases greatly towards the southern extent where it passes through
Bishopsworth and Hengrove. Of greatest concern are King Georges Road and the undeveloped
corridor between Queens Road and Hengrove Way, which is an area of dense housing that would
experience a significant increase in traffic and result in an adverse impact. The roundabout proposed
on the A38 is likely to interrupt traffic flow and may reduce the overall average speed in the area,
especially considering the high levels of scheme traffic predicted to be crossing the A38 at this point.
This may result in an adverse impact in air quality induced by increasing sudden braking and
acceleration within the immediate vicinity.

The scores indicate that there could be a very slight overall improvement in air quality with the
scheme in place, however as highlighted in Tables 10.3.1 and 10.3.2, this improvement is extremely
small for both nitrogen dioxide (NO,) and particulates (PM;,). Although the assessment highlighted
deterioration along some of the routes, especially on the A370 within the BCC Air Quality
Management Area (AQMA), the overall impact of Option 1 is predicted to be of negligible
significance.

Option 2 (Highway)

Option 2 would predominantly pass through open farmland with few houses close to the route,
however, as with Option 1, the density of housing increases greatly towards the southern extent where
it passes through Bishopsworth and Hengrove. Of greatest concern are King Georges Road and the
undeveloped corridor between Queens Road and Hengrove Way, which is an area of dense housing
that would experience a significant increase in traffic. The roundabout proposed on the A38 is likely
to interrupt traffic flow and may reduce the overall average speed in the area, especially considering
the high levels of scheme traffic predicted to be crossing the A38 at this point. This may result in an
adverse impact due to increasing sudden breaking and acceleration in the immediate area.
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The scores indicate that there could be a slight overall deterioration in NO, and no change in PM;,
between the Opening Year and Design Year. The increases in population exposure however, as
summarised in Tables 10.3.1 and 10.3.2 are predicted to be extremely small. The assessment has
highlighted deteriorations along some of the routes, however no significant increases in traffic of 10%
or more flow occur within the BCC AQMA. The impact of Option 2 is therefore expected to be of
negligible significance.

Option 3 (Rapid Transit)

The Option 3 Rapid Transit route would mostly pass through semi-open farmland with few houses
close to the route, however the density of housing increases greatly towards the southern extent where
it passes through Bishopsworth and Hengrove, as with both Options 1 and 2. The proposed signal-
controlled junction on the A38 is not predicted to result in an adverse impact as indicated for Options
1 and 2, due to the reduced traffic flow in this option. Of greatest concern are King Georges Road and
the undeveloped corridor between Queens Road and Hengrove Way, which is an area of dense
housing that would experience a significant increase in Heavy Duty Vehicles (HDVs).

The scores indicate that there could be a slight overall deterioration in air quality with the scheme in
place for NO, between the Opening and Design Years. No change in PM, is predicted in the Opening
Year, however this would alter to deterioration at the Design Year. The variations in population
exposure are predicted to be extremely small for both assessment years, as summarised in Tables
10.3.1 and 10.3.2. The assessment has highlighted deterioration in air quality along some of the
routes, however no increases in traffic flow of 10% or more occur within the BCC AQMA and are
mostly confined to the proposed scheme corridor. The impact of Option 3 is therefore considered
likely to be of negligible significance.

Option 4 (Hybrid)

The combined highway and Rapid Transit routes in Option 4 would mostly pass through semi-open
farmland with few houses close to the routes, however the density of housing increases greatly
towards the southern extent where the Rapid Transit passes through Bishopsworth and Hengrove. Of
greatest concern are King Georges Road and the undeveloped corridor between Queens Road and
Hengrove Way, which is an area of dense housing that would experience a significant increase in
HDVs.

The scores indicate that there could be a slight overall improvement in air quality with the scheme in
place, however as highlighted in Tables 10.3.1 and 10.3.2, this improvement is extremely small for
both NO, and PM,,. Although the assessment highlighted deterioration along some of the routes,
especially on the A370 within the AQMA, the overall impact of Option 4 is predicted to be of
negligible significance.
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Option 5 (Hybrid)

The combined highway and Rapid Transit routes in Option 5 would predominantly pass through semi-
open farmland with few houses close to the route, however the density of housing increases greatly
towards the southern extent where the Rapid Transit passes through Bishopsworth and Hengrove. Of
greatest concern are King Georges Road and the undeveloped corridor between Queens Road and
Hengrove Way, which is an area of dense housing that would experience a significant increase in
HDVs.

The scores indicate that there would be an overall improvement in air quality with the scheme in place
within the Opening Year for both pollutants. This improvement would change to a slight deterioration
for both PM,( and NO; in the Design Year. The variations in population exposure however for both
assessment years, as summarised within Tables 10.3.1 and 10.3.2, are predicted to be extremely small.
The assessment has highlighted deterioration along some of the routes, however no increases in traffic
flow of 10% or more occur within the AQMA and are mostly confined to the proposed scheme route.
The impact of Option 5 is therefore likely to be of negligible significance.

10.3.3 Overall Assessment Score

Tables 10.3.1 and 10.3.2 summarise the assessment scores and the variation in population exposure
predicted for all scheme options. It should be noted that while the assessment scores vary between
options, the changes in population exposure within the study area are so small as to be considered
insignificant.

Opening Year Design Year

. .. Change in Change in

Nitrogen Dioxide Assessment Population Assessment Population

Score Exposure Score Exposure

(in pg/m’) (in pg/m’)
Option 1 -1200 -0.06 -400 -0.02
Option 2 75 0.00 175 0.01
Option 3 350 0.11 400 0.13
Option 4 -800 -0.08 -50 0.00
Option 5 -75 -0.01 250 0.02

Table 10.3-1: Summary of Nitrogen Dioxide Assessment Scores and Population
Exposure for all Proposed Options

Notes: * Negative value reflects a net benefit (i.e. pollutant concentration reduction)
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Opening Year Design Year

. Change in Change in

Particulate Matter Assessment Population Assessment Population
Score Exposure Score Exposure
(in pg/m*) (in pg/m?)

Option 1 -400 -0.02 -200 -0.01

Option 2 -50 0.00 -50 0.00

Option 3 0 0.01 100 0.03

Option 4 -250 -0.02 -100 -0.01

Option 5 -100 -0.01 0 0.00

Table 10.3-2: Summary of Particulate Matter Assessment Scores and Population
Exposure for all Proposed Options

Notes: * Negative value reflects a net benefit (i.e. pollutant concentration reduction)

10.4 Greenhouse gases

10.4.1 Introduction

The scheme was assessed on the basis of WebTAG Unit 3.3.5 which incorporates the use of the
Design Manual for Roads and Bridges to assess the impacts of a scheme on greenhouse gases. A
determination of the links that would experience significant changes in traffic flow as a result of each
option allows the associated impacts on carbon dioxide (CO,) emissions to be assessed.

The UK Government has a legally binding target to cut greenhouse gas emissions by 12.5% below
1990 emissions between 2008 and 2012. The UK Government has also set a domestic goal to reduce
CO, emissions by 20% below 1990 levels by 2010. Road vehicles make a significant contribution to
the total CO, emissions in the UK. Therefore reducing vehicle emissions by smoothing traffic flows
will help to reduce CO, emissions. The assessment has been carried out using traffic flows and speed
data supplied by Atkins in January 2009.

10.4.2 Impacts

At the present time greenhouse gas emissions are increasing and can therefore be expected to increase
between 2009 and 2016 when the scheme opens. However, there is expected to be a reduction in
greenhouse gas emissions between 2011 and 2025 due to improvements in vehicle technology and
fuels. The social cost of carbon has been calculated for a 60 year period, however the last 50 years
have had to have been extrapolated from the design year calculations, as technologies for predicting
traffic flows and vehicle emission factors to this timescale have yet to be perfected.
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The Do-Minimum and Do-Something scenarios were assessed for 2016 (Opening Year) and 2031
(Design Year) within this assessment. Limits in emission factor prediction for the distant future within
the WebTAG calculation spreadsheet means that the Design Year within this assessment was assumed
to be 2025. Changes in traffic flow and speed of more than 10% have been used to predict emissions
for each proposed option.

Option 1 (Highway)

In 2016, the scheme would result in an overall increase in carbon emissions between the Do-Minimum
and Do-Something scenarios. An increase of 350 tonnes of carbon is predicted in the Opening Year,
due mostly to the increase in vehicle-kilometres travelled across the study area. The social cost of the
increase in carbon emissions over a 60 year period from the Opening Year to 2075 is shown within
Table 10.4.1. There is calculated to be an increase of 25 ktonnes of carbon over this period.

Option 2 (Highway)

In 2016, the scheme would result in an overall increase in carbon emissions between the Do-Minimum
and Do-Something scenarios. An increase of 600 tonnes of carbon is predicted in the Opening Year,
due mostly to the increase in vehicle-kilometres travelled across the study area. The social cost of the
increase in carbon emissions over a 60 year period from the Opening Year to 2075 is shown within
Table 10.4.1. There is calculated to be an increase of 81 ktonnes of carbon over this period.

Option 3 (Rapid Transit)

In 2016, the scheme would result in an overall increase in carbon emissions between the Do-Minimum
and Do-Something scenarios. An increase of 150 tonnes of Carbon is predicted in the Opening Year,
due mostly to the increase in vehicle-kilometres travelled across the study area. The social cost of the
increase in carbon emissions over a 60 year period from the Opening Year to 2075 is shown within
Table 10.4.1. There is calculated to be an increase of 11 ktonnes of carbon over this period.

Option 4 (Hybrid)

In 2016, the scheme would result in an overall increase in carbon emissions between the Do-Minimum
and Do-Something scenarios. An increase of 400 tonnes of carbon is predicted in the Opening Year,
due mostly to the increase in vehicle-kilometres travelled across the study area. The social cost of the
increase in carbon emissions over a 60 year period from the Opening Year to 2075 is shown within
Table 10.4.1. There is calculated to be an increase of 91 ktonnes of carbon in this period.

Option 5 (Hybrid)

In 2016, the scheme would result in an overall increase in carbon emissions between the Do-Minimum
and Do-Something scenarios. An increase of 200 tonnes of carbon is predicted in the Opening Year,
due mostly to the increase in vehicle-kilometres travelled across the study area. The social cost of the
increase in carbon emissions over a 60 year period from the Opening Year to 2075 is shown within
Table 10.4.1. There is calculated to be an increase of 82 ktonnes of carbon.
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10.4.3 Overall Assessment Score

Table 10.4.1 summaries the assessment scores predicted for all scheme options.

Cost of Carbon (Net Present Value) Total Change in
Carbon
Central Emissions over
% %
Lower Bound Estimate * Upper Bound 60 Years (1000
tonnes)
Option 1 -£1.1m -£1.7m -£2.8m 25
Option 2 -£1.6m -£2.3m -£3.9m 81
Option 3 -£0.6m -£0.3m -£0.2m 11
Option 4 -£1.8m -£2.6m -£4.3m 91
Option 5 -£1.6m -£2.3m -£3.8m 82

Table 10.4-1: Social Cost of Carbon for all Options

Notes: * Positive value reflects a net benefit (i.e. carbon emissions reduction)

According to statistics published by Defra (2008), Local and Regional CO2 Emissions Estimates for
2005-2006, total CO2 emissions for the City of Bristol and North Somerset (i.e. the ‘region’) were
estimated in 2006 to be 3,861 ktonnes, which is equivalent to 1,053 ktonnes of C. City of Bristol and
North Somerset emissions in 2006 from road transport are estimated at 253 ktonnes of C. As reported
by the Air Quality Expert Group (2007) Air Quality and Climate Change - A UK Perspective,
emissions of CO2 from the transport sector are expected to increase by 18% in the period 2002-2020
(arate of 1% per year).

Opening Year Design Year
Change in Carbon Percentage Change in Carbon Percentage
(ktonnes of C) Change (ktonnes of C) Change
Option 1 0.35 0.15% 1.0 0.40%
Option 2 0.6 0.24% 14 0.56%
Option 3 0.15 0.05% 0.2 0.08%
Option 4 0.4 0.17% 1.6 0.64%
Option 5 0.2 0.08% 1.5 0.58%

Table 10.4-2: Opening Year and Design Year Percentage Changes to Carbon

Table 10.4.2 summarises the variation in carbon emissions for each of the scheme options compared to

Bristol City and North Somerset total transport emissions.

The percentage increases are not

considered to be significant when added to the national growth.
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10.5 Landscape and Townscape

10.5.1 Introduction

The scheme options have been appraised using the principles of WebTAG Units 3.3.7 and 3.3.8
focusing on both Landscape and Townscape sub-objectives. The study has been informed by the
Countryside Agency’s Landscape Character Assessment for the area, supported by the relevant county
level Character Assessment, North Somerset Landscape Character Assessment (NSC, 2005).

Given the location of the scheme and the level of appraisal required at this stage the Townscape and
Landscape have been assessed collectively.

Landscape encompasses many more elements than the common association which focuses merely
upon the view or appearance of the land. The notion of landscape can be applied to both rural and
urban environments with the term ‘townscape’ frequently adopted within the urban context. From the
perspective of Environmental Impact Assessment, ‘landscape’ apples to: physical elements such as
topography, drainage, land use and management and vegetation; as well as ecology; and historical and
cultural associations. All of these elements were considered within the appraisal. ‘Townscape’ as with
‘landscape’ encompasses the physical elements, patterns and social and cultural understandings of a
built-up area.

For the purpose of the study, townscape relates to the urban area in the south western edge of Bristol
where the scheme options routes go through the residential areas of Hartcliffe, Bishopsworth and
Withywood. Where the proposed options cross into North Somerset they have been appraised under
the landscape sub-objective.

10.5.2 Impacts

In the most part, each proposed scheme option effectively follows the same alignment through the
urban area. As such potential townscape impacts would be similar for all options. Potential landscape
impacts have been addressed on an individual basis given the varying nature of each proposed option.
However it should be remembered that the area through which the options would pass in North
Somerset is the draft RSS area of search for new development.

Option 1 (Highway)

After passing Highridge Common northwards, Option 1 moves into open countryside remaining
within reasonably close proximity to the edge of the city but cutting across a smaller stretch of open
countryside than Options 2 and 5. The proposed alignment would dissect two National Trails which
could impact on the landscape’s recreational users.
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Option 2 (Highway)

Of the two proposed highway options, Option 2 would result in the greatest encroachment into
surrounding farmland as it travels west across the A38 to Yanley, to the south of Long Ashton. As
such, it is likely to have a significant impact upon landscape character, inducing visual intrusion and
degrading both visual and audible tranquillity. This will be particularly apparent in open areas
affording mid to long distance views. The proposed alignment would dissect one National Trail which
could impact on the landscape’s recreational users.

Option 3 (Rapid Transit)

Option 3 proposes the least encroachment upon the surrounding open countryside and as such a
reduced potential landscape impact. Audible tranquillity could be affected by the proposal; however it
is felt that RT would have a lesser effect on audible tranquillity than the traditional highway corridors
given the lower traffic levels associated with such schemes.

Option 4 (Hybrid)

As a hybrid scheme Option 4 would result in the impacts associated with Option 3 together with
impacts related to a section of the single carriageway from Option 1 where the corridor would run
northwards from the A38 to the A370. Option 4 would result in two stand alone transport corridors
which would potentially result in a greater impact on the landscape than the single transport corridors
in Options 1, 2 and 3.

Option 5 (Hybrid)

Of the five options, Option 5 would potentially result in the greatest landscape impact as the proposed
scheme would cover the largest area of land from Yanley, Ashton Vale and the southern suburbs of
Highridge, Withywood and Hartcliffe. As with Option 4, the construction of two isolated transport
corridors is likely to have a considerable impact upon the local landscape inducing significant visual
intrusion, degrading both visual and audible tranquillity.

10.5.3 Overall Assessment Score

All proposed Options would result in a Moderate Adverse impact on Landscape and Townscape.
Option 5 would result in the greatest potential impact on the surrounding landscape. Option 3 would
result in the least impact on open countryside. Of the highway schemes, Option 1 would be the better
option of the two in Landscape terms (albeit that development could occur in this area as defined in
the draft Regional Spatial Strategy).

10.6 Heritage and historic resources

10.6.1 Introduction

The scheme options have been appraised using the principles of WebTAG Unit 3.3.9 Heritage of
Historic Resources.
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Baseline data was collated from a 2km wide study area centred on the proposed scheme options.
Information was obtained from the Bristol Historic Environment Record, North Somerset Historic
Environment Record and English Heritage online datasets.

The baseline information was reviewed in order to understand the key characteristics of the cultural
heritage resource, which includes archaeological sites and monuments, built heritage and historic
landscape and the palaeo-environmental resource likely to be affected by the proposed scheme
options. Assessment of the likely impact of the proposals on the resource was considered with relation
to the proportion of the resource affected and whether key characteristics would be affected. An
overall qualitative assessment of the effect of the scheme options on the resource was made, applying
the published criteria and taking into account possible mitigation.

10.6.2 Impacts

Across the scheme options, where groundworks for proposed new carriageways, Rapid Transit (RT) or
footways are required outside existing carriageway alignment there is the potential for adverse impacts
on potential archaeological remains, where present. An ‘in principle’ potential for the presence of
elements of the buried archaeological resource has been established throughout the study area,
focusing mainly on the potential for evidence of settlement activity dating from later prehistory to the
Romano-British periods, but also possibly including elements of the medieval agrarian landscape.

All options would result in a potential adverse impact on elements of historic landscape resulting from
the construction of the corridors specifically at Highridge Common, and general potential for impact
resulting from a new transport corridor between the A38 and the A370 where routes would correspond
with areas of historic landscape. In all options construction within existing carriageway/developed
areas would not be expected to result in a significant impact upon the historic resource.

Option 1 (Highway)

No impact on any known or designated element of the resource. Construction of new carriageway
could result in a direct adverse impact on the buried archaeological resource (where present),
including any potential palaco-environmental resource associated with watercourses.

Option 2 (Highway)

No direct impact on any known or designated element of the resource. However, the northern end of
the route as shown would pass adjacent to the southern boundary of Yanley Conservation Area and to
the immediate west of Castle Farm, a Listed Building Grade II, where indirect impacts upon their
setting may occur. Construction of a new carriageway could result in a direct adverse impact on buried
archaeological resource (where present), including any potential palaco-environmental resource at
Colliter’s Brook.

10-14
233317/06/A - 27 February 2009/10-14 of 14
H:\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR



South Bristol Link Mott MacDonald
Option Appraisal Report Bristol City Council and North Somerset Council

Option 3 (Rapid Transit)

No impact on any known or designated element of the resource. Construction of a Rapid Transit link is
broadly equivalent to the impacts of construction of new carriageway and could result in a direct
adverse impact on the buried archaeological resource (where present), including potential palaeo-
environmental resource associated with watercourses.

Option 4 (Hybrid)

As a hybrid option, impacts would include those resulting from Options 1 and 3. There would be no
impact on any known or designated element of the resource.

Option 5 (Hybrid)

As a hybrid, Option 5 would result in similar impacts to Options 2 and 3. There would be no impact
on any known or designated element of the resource. However, the northern end of the new
carriageway as shown would pass adjacent to the southern boundary of Yanley Conservation Area and
to the immediate west of Castle Farm, a Listed Building Grade II causing potential indirect impacts on
their setting. Construction of the RT and the construction of a new carriageway could result in a direct
adverse impact on the buried archaeological resource (where present), including any potential palaeo-
environmental resource associated with watercourses.

10.6.3 Overall Assessment Score

The scheme options would not have a direct impact on any known or designated elements of the
historic resource. Options 2 and 5 may impact on the setting of one Conservation Area and one Listed
Building. Common to all options is the possible adverse impact on any potential buried archaeological
and palaeo-environmental resource where present, and the fragmentation of elements of the historic
landscape resulting from the construction of a transport corridor between the A38 and the A370. All
options would result in a moderate adverse impact on the historical and heritage features within the
study area with Options 2 and 5 having the greatest impact.

10.7 Biodiversity

10.7.1 Introduction

The scheme was assessed using the principles set out in WebTAG Unit 3.3.10 with baseline collated
from existing sources including Natural England, the Joint Nature Conservation Committee (JNCC)
and Bristol Biological Records Centre. Site habitat surveys and protected species surveys have not
been carried out but are recommended for further stages of the assessment.

The ecological zone of influence examined for this study includes an examination of the following
features within the areas defined below from the broadly defined route corridors:

o 20km from any Site of International Importance (Special Protection Area (SPA),
RAMSAR site or Special Conservation Area (SAC)) designated for the presence of
bats or other migratory species.
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. 2km from any European Site of International Importance (Special Protection Area,
SPA, RAMSAR site or Special Conservation Area, SAC)

o 2km from any National Designation (Site of Special Scientific Interest (SSSI),
National Nature Reserve etc).

o 500m from of any locally or regionally designated features of ecological importance
such as Local Nature Reserves (LNRs) or Sites of Importance for Nature Conservation
(SINCs) designated under the Town and Country Planning Act.

10.7.2 Impacts

(i) International and National designations

None of the proposed options cross through or run immediately adjacent to an international or
nationally designated feature of biological value and as such a direct impact upon these features is
unlikely to result from any of the proposed options. However, all proposals have the potential to
indirectly impact upon these features and further investigations will be required as part of the future
development of any option.

(i) Local Designations

Each of the proposed options either runs through or adjacent to a locally designated Site of Importance
for Nature Conservation (SINC). At present the extent to which habitat will be lost from these
features is unclear, however each of the proposed options is likely to result in the direct permanent loss
of a proportion of these features along with indirect impacts through alteration in drainage, air quality
and noise and vibration to much of the adjacent retained elements of the feature. However, as stated in
10.8 - Water Environment, the proposals are expected to result in a neutral or minimal impact on the
Water Environment.

Table 10.7-1 overleaf highlights the direct and indirect “impacts” of each of the proposed options upon
locally designated features. Table 10.7-2 provides a summary of potential impacts on each designated
site.
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Table 10.7-1: Direct and Indirect “potential impacts” of the five options on locally
designated features
SINC Option 1 Option 2 Option 3 Option 4 Option 5
Long Ashton Golf 800m North | Further than | Further than | 800m North | Further than
Course East 1km 1km East 1km
Dawsons Walk and Further than | 500m North | Further than | Further than | Further than
Lye Brook 1km 1km 1km 1km
A370 and Ashton Further than | Adjacent Further than | Further than | Adjacent
Brook 1km 1km 1km
Hanging Hill Wood | Adjacent 300m east Adjacent Adjacent Adjacent
South Bank, Meadow | Adjacent 200m east 200m west Adjacent 200m east
Yanley
Ashton Vale Fields 50m east Further than | Within Within Within
1km
Colliter’s Brook Within 550m north | Within Within Within
east
Bower Ashton Further than | Further than | 500m North | 500m North | 500m North
Mineral Railway 1km 1km
Disused
Pigeon House Stream | 350m east 350m east Adjacent Adjacent Adjacent
and Adjacent
Meadows
Airport Road 900 east 900 east 900 east 900 east 900 east
Malago Valley 800m North | 800m North | 800m North | 800m North | 800m North
Highridge Common | Within Within Within Within Within
Crox Bottom Within 1 km | Within 1 km | Adjacent Adjacent Adjacent
Valley View Fields 800m South | 800m South | 800m South | 800m South | 800m South
west west west west west
Strawberry Lane and | 700m South | 700m South | 700m South | 700m South | 700m South
Malago Fields
Dundryhill 700m south | 700m south | 700m south | 700m south | 700m south
Grasslands
Hawkfield Meadows | 600m South | 600m South | 600m South | 600m South | 600m South
Hengrove Park 40m east 40m east 40m east 40m east 40m east
Total Potential 4 2 6 7 7
Impacts

Bold text denotes direct and indirect “potential impacts”
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Table 10.7-2: Summary of potential impacts on each designated site

Designated Site

Option 1

Option 2

Option 3

Option 4

Option 5

Long Ashton Golf Course

O

O

Dawsons Walk and Lye Brook

O

A370 and Ashton Brook

Hanging Hill Wood

South Bank, Meadow Yanley

Ashton Vale Fields

Colliter’s Brook

Bower Ashton Disused Mineral
Railway

Pigeon House Stream and
Adjacent Meadows

Airport Road

Malago Valley

Highridge Common

Crox Bottom

Valley View Fields

Strawberry Lane and Malago
Fields

Dundryhill Grasslands

Hawkfield Meadows

Hengrove Park

o = Negligible/ Neutral
-/- - - - - = slight, moderate, large adverse impact
+ / ++ / +++ = slight, moderate, large beneficial impact

In addition, there is potential for all options to result in an adverse impact on protected species.
Surveys will be required to identify the presence of or suitability of habitat for protected species on
any route option that is taken forward. Impacts would be mitigated through the appropriate licensing

processes.
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10.7.3 Overall Assessment Score

Options 1, 3, 4 and 5 would potentially result in a moderate adverse impact on biodiversity features
due to direct habitat loss from Highridge Common SINC (all options) with additional habitat loss from
Colliter’s Brook SINC (Options 1, 3, 4 and 5) and Ashton Vale Fields SINC (Options 3, 4 and 5)
reducing to slight adverse with appropriate mitigation. Option 2 is the most favourable option in terms
of biodiversity when assessing purely in terms of the potential land take and proximity of options to
designated sites as there would be a direct impact on only one SINC. All options have the potential to
adversely impact protected species.

10.8 Water environment

10.8.1 Introduction

The options have been appraised using the principles of WebTAG Unit 3.3.11 The Water
Environment.

10.8.2 Impacts

Option 1 (Highway)

Option 1 would involve the crossing of two minor watercourses, which could potentially impact water
quality and river flow at specific points, especially while construction is taking place. It would also
involve excavations and construction over minor aquifers with soils that could potentially transmit a
wide range of pollutants. The route would cross two historic landfills and pass adjacent to an active
hazardous landfill. Any disturbance of landfill material could potentially result in contaminant release
to groundwater. The increase in impermeable surface area and changes in rainfall runoff quantity and
quality caused by the route construction may adversely impact the quality and biodiversity of
receiving waters.

Option 2 (Highway)

Option 2 would not involve the crossing of watercourses; however, the proposed route would pass
over one historic landfill sites and minor aquifers with soils that could potentially transmit a wide
range of pollutants. Any disturbance of landfill material could potentially result in contaminant release
to groundwater.

Option 3 (Rapid Transit)

Option 3 would involve crossing two minor watercourses, which could potentially impact water
quality and river flow at specific points, especially while construction is taking place. It would also
involve excavations and construction over minor aquifers with soils that could potentially transmit a
wide range of pollutants. The route would cross three historic landfills and pass adjacent to an active
hazardous landfill. Any disturbance of landfill material could potentially result in contaminant release
to groundwater. The increase in impermeable surface area and changes in rainfall runoff quantity and
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quality caused by the route construction may adversely impact the quality and biodiversity of
receiving waters.

Option 4 (Hybrid)

This option would involve crossing three minor watercourses, which could potentially impact water
quality and river flow at specific points, especially during construction. As with Options 1 and 3 it
would also involve excavations and construction over minor aquifers with soils that could potentially
transmit a wide range of pollutants. The route would cross three historic landfills and pass close to an
active hazardous landfill. Any disturbance of landfill material could result in contaminant release to
groundwater. The increase in impermeable surface area and changes in rainfall runoff quantity and
quality caused by the route construction may adversely impact the quality and biodiversity of
receiving waters.

Option 5 (Hybrid)

Option 5 would involve crossing two minor watercourses, which could impact aquatic life and river
flow at specific points, especially while construction is taking place. Excavations and construction
over minor aquifers would also be required as would construction on an area that could be affected by
flooding. The route would cross four historic landfills and pass adjacent to an active hazardous
landfill. Any disturbance of landfill material could potentially result in contaminant release to
groundwater. The increase in impermeable surface area and changes in rainfall runoff quantity and
quality caused by the route construction may adversely impact the quality and biodiversity of
receiving waters.

10.8.3 Overall Assessment Score

Option 2 would result in a neutral impact on the water environment, with Option 1 having a slight
adverse impact due to the need for stream crossings. Options 3, 4 and 5 would result in a moderate
adverse impact because of the potential need for construction in a floodplain. However, with
appropriate mitigation potential impacts would be minimised or eliminated.

10.9 Physical fithess

10.9.1 Introduction

The options have been appraised using the principles of WebTAG Unit 3.3.12 Physical Fitness where
changes in the extent of walking and cycling are taken into account.

The physical sub-objective focuses on the potential health benefits of increased non-motorised travel.
Improved pedestrian and cyclist facilities and linkages should provide opportunities for residents, local
employees and tourists to cycle and walk.

The impact on physical fitness is assessed in terms of the number of travellers walking or cycling who
exceed the 30 minute level of activity threshold. Distance and journey times were not calculated for
the appraisal and instead, a subjective assessment has been made of the changes in opportunities for
increased physical activity based on a desk top study.
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10.9.2 Impacts

All proposed options would result in an impact on the local traffic network. Where proposals result in
the reduction of traffic on currently busy roads there is a potential for an increased number of
pedestrian and cyclists journeys both under and over 30 minutes.

Option 1 (Highway)

Option 1 would result in an increased opportunity for cyclist and pedestrian journeys over 30 minutes.
The section of new carriageway with cycleway and footpath provision between the A38 and A370
would link the urban townscape with the countryside traversing a number of National Trails. The new
dedicated cycleway and footpath provision running through the urban areas of Highridge, Withywood
and Hartcliffe would encourage both longer and shorter distance pedestrian and cyclist journeys.
Although the existing undeveloped “green corridor” provides an informal corridor for local residents
to cycle and walk, it is possible that a more formalised provision for cyclist and pedestrians would
encourage an increase in journeys.

Option 2 (Highway)

As with Option 1, Option 2 could result in similar increases in cyclist and pedestrian journeys both
over and under 30 minutes from the roundabout at the western end of Hengrove Way to the junction at
the A38. The section between the A38 and A370 however, may result in a slightly reduced number of
longer cyclist and pedestrian journeys when compared to Option 1 as Option 1 ends within closer
proximity to the village of Long Ashton.

Option 3 (Rapid Transit)

The introduction of a Rapid Transit link with regular bus stops and footpath provision would
potentially reduce the number of short private car journeys and increase the number of short distance
pedestrian journeys undertaken by local residents to local amenities. The proposal would result in
improved links to a number of local amenities, such as schools and leisure facilities. The introduction
of the RT would also provide a link to other public transport networks such as local bus services,
resulting in a potential increase in short pedestrian journeys. The provision of new footpaths would
also potentially encourage longer pedestrian trips within the urban area and connect the urban area to
the open countryside.

The provision of a new cycleway in Option 3 would result in an increase in cycling opportunities
particularly in the section between the A38 and the A370. This section would provide a link from the
urban areas of Highridge, Withywood and Hartcliffe to the football ground to the east and Ashton
Court Estate, north of the A370.

Option 4 (Hybrid)

As a hybrid option, Option 4 would result in similar impacts to Options 1 and 3 with additional
opportunities for long distance pedestrian and cycle journeys due to the presence of additional cycle
ways and footpaths.
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Option 5 (Hybrid)

Option 5 would result in similar impacts to Options 2 and 3. As with Option 4, there would be
additional opportunities for long distance pedestrian and cycle journeys. However, Option 5 may not
encourage as many additional trips due to the distance between the Highway and RT sections at the
A38 junctions.

10.9.3 Overall Assessment Score

All five options could result in an increase in pedestrian and cyclist journeys both over and under 30
minutes with Options 4 and 5 resulting in the greatest increase.

10.10 Journey ambience

10.10.1 Introduction
The options have been appraised using the principles of WebTAG Unit 3.3.13 Journey Ambience.

Concerned with all mode user groups the journey ambience sub-objective concentrates on measures
under the control of network providers and operators that improve en-route journey quality or journey
ambience. WebTAG guidance focuses on three factors:

. Traveller care — concerned with information and facility provision along a route;

. Travellers’ views — concerned with the views as seen by travellers due to the scheme;
and,

o Traveller stress — concerned with journey characteristics.

10.10.2 Impacts

Option 1 (Highway)

There would be an overall improvement in Traveller Care. The proposed option would result in no
change in cleanliness (for public transport users) or the provision of general travel information (to be
provided where required to current standards). However, there would be an improvement in the
provision of facilities due to the creation of footways and cycleways.

Option 1 could result in a reduction in Traveller Stress with reduced traveller frustration and driver
fear and no change in route uncertainty. Reductions in driver frustration could be expected from the
creation of a coherent road layout with gentle bends increasing the potential for a pleasant driver
experience, built to current standards with the provision of a climbing lane. Drivers’ fear of accidents
could reduce due to the presence of formal signalised crossings, a low speed limit of 40mph and the
width of the new carriageway, road markings and the inclusion of cats eyes to current standards.
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The new section of carriageway travelling through the areas of Highridge, Withywood and Hartcliffe
would, for the majority, afford restricted views of residential buildings. The route would then cross the
corner of Highridge Common providing new views as it travels north westerly towards the A370
passing through undulating landscape where the route runs north passing under the railway bridge and
plateaus out in the north west affording views of open countryside.

Option 2 (Highway)

Option 2 could result in similar impacts in Traveller Care and Drivers Stress as seen in Option 1.
Travellers’ views would be as Option 1 through the towns of Highridge, Withywood and Hartcliffe
differing as the route crosses the corner of Highridge Common creating new views as it passes through
undulating landscape travelling north easterly where it plateaus out at a ridge line in Yanley affording
views of open countryside.

Option 3 (Rapid Transit)

Option 3 would result in an improvement in Traveller Care. The introduction of a Rapid Transit link
could result in an increase in cleanliness, an improvement in the provision of information with next
stop information on buses and the provision of timetables and network maps. There could also be an
improvement in passenger environment with the provision of air conditioning and a high standard of
smoothness of ride as the Rapid Transit vehicles would be partly guided and partly on new road
surface. There would be an improvement to facilities due to the creation of footpaths and cycleways
and associated crossings. The introduction of the RT could also result in improvements in traveller
stress due to the reduction in frustration as a result of the coherent road layout and gentle bends.

Travellers’ views would differ from Option 1 with the creation of new views as the route moves
through Highridge Common and through undulating landscape where the route travels north under the
railway bridge and plateaus out affording views of open countryside to the west and Ashton Vale to
the east.

Option 4 (Hybrid)

As a hybrid, Option 4 could result in improvements in Traveller Care and Traveller Stress.
Improvements would arise as outlined in Option 3 due to the introduction of the RT and in Option 1
with the highway section from the A38 to the A370. Travellers’ views would be as experienced in
Option 1 until the route crosses the A38 where the highway and RT run parallel until crossing under
the railway line where they divide affording views of the countryside and potentially each other.

Option 5 (Hybrid)

As a hybrid, Option 5 could result in improvements in Traveller Care and Traveller Stress as outlined
in Option 3 and in Option 2 with the highway section from the A38 to the A370. Travellers’ views
would be as experienced in both Options 2 and 3.
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10.10.3 Overall Assessment Score

The overall assessment is large beneficial. Options 3, 4 and 5 would result in the greatest benefits in
terms of Traveller Care and Travellers Stress whilst all options would create new views. The score
magnitude has been assessed as a large impact as the number of travellers affected would be high at

over 10,000 a day.

10.11

Appraisal Summary Tables (AST)

Appraisal Summary Tables for each option are included in Appendix B. Table 10.11-1 below ranks
the routes in terms of Environmental impact.

Table 10.11-1: Summary of Environmental Impacts

Option 1 Option 2 Option 3 Option 4 Option 5 Least
adverse/
most
beneficial

Noise O + O O + Options 2
and 5
Air Quality and O O O O O All similar
Greenhouse Gases
Landscape and - - - - - Option 3
Townscape
Heritage of Historic - - - - - Options 1,
Resources 3and 5
Biodiversity - - - - - Option 2
Water Environment O O - - - Options 1
and 2
Physical Fitness Increase Increase Increase Increase Increase Options 4
and 5
Journey Ambience +++ +++ +++ +++ +++ Options 3,
4 and 5

Blank = No Impact

o = Negligible/ Neutral
-/- - I- - - = slight, moderate, large adverse impact
+ / ++ / +++ = slight, moderate, large beneficial impact
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11 Accessibility Assessment

11.1  Option Values

11.1.1 Introduction

The options have been assessed using the principles of WebTAG Unit 3.6.1. Option values are a
measure of the benefit people gain from having different transport mode options available for a
particular journey even if they choose not to use them for the vast majority of their journeys.

11.1.2 Impacts

Options 1 and 2 would create a new highway link between the A38, A370 and the A4174 at Hengrove
which will provide opportunities for vehicle trips to choose alternative routes into the city centre or
south Bristol. Option 3 would provide a new public transport route from the end of the proposed Bus
Rapid Transit Line 2 at Long Ashton park and ride site to Hengrove, where it could connect with the
proposed Bus Rapid Transit Line 3. This would provide a significant improvement in the travel
options available in the south Bristol area. Options 4 and 5 build on Option 3 by including a highway
link between the A370 and the A38, therefore these two schemes offer additional option value benefits
by providing alternative routes into south Bristol.

11.1.3 Overall Assessment Score

The greatest impact on option values is provided by the new Rapid Transit link in Options 3, 4 and 5.
As Options 4 and 5 each include an additional highway link, these are assessed as providing
marginally higher benefits than Option 3 on its own, with Options 1 and 2 providing the least benefit.

11.2 Severance

11.2.1 Introduction

The scheme options have been appraised using the principles of WebTAG Unit 3.6.2 Severance.
11.2.2 Impacts

Option 1 (Highway)
A370 — Highridge Rd (rural)

Bridge Farm (ST550699), to the south-west of the proposed route, would be severed from the
farmland on the north-east side of the proposed route. Yew Tree Farm (ST560694) and Highridge
Farm (ST561681), which are to the east of the proposed route, would be severed from the farmland
directly to the west. The effect would be slightly adverse.
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Highridge Rd — Hengrove roundabout (urban)

Where the proposed route follows that of King George’s Road community severance would not
change significantly as a road is already in place, albeit with lower traffic levels. A new section of
road further east could cause Withywood Community School (ST573681) and the Gatehouse Centre
(ST574682) to be severed from the Bishopsworth area to the north of the proposed route. At present
footpaths can be used to cross scrubland between Bishopsworth and Withywood. The effect would be
moderately adverse.

Relief from existing severance

Long Ashton and the A370 would be better connected to Withywood, Hartcliffe, Bishopsworth and
other areas surrounding the potential new road. Areas further west would also have a better
connection to the Airport and the M5. These improvements would mainly be due to the introduction
of a new railway line crossing point further south than Ashton Vale. The relief provided by the
proposed route would have a moderately beneficial effect on severance.

Option 2 (Highway)

A370 — Highridge Rd (rural)

Yanley Farm (ST573681) and Yew Tree Farm (ST560694) are likely to be separated from much of
their land by the second proposed route. This would have a slight adverse effect on severance.

Highridge Rd — Hengrove roundabout (urban)

The severance would be the same as Option 1 as the route is the same. The effect would be
moderately adverse.

Relief from existing severance

The proposed route joins the A370 further south so does not provide an improved crossing point under
the railway line. Travel between the A370 and the area south of Bristol would still be easier so there
would be relief from severance between Long Ashton and other settlements to the west and the
settlements to the south of Bristol. This route would have a slight beneficial effect on severance.

Option 3 (Rapid Transit)
A370 — Highridge Rd (rural)

Yew Tree Farm (ST560694) and Highridge Farm (ST561681), which are to the east of the proposed
route, would be severed from the farmland directly to the west as in Option 1. The Rapid Transit and
cycleway would be easier to cross than a road so the severance would not be as severe. Bridge Farm,
however, would not be affected to such an extent as with Option 1. The effect on severance would be
slightly adverse.
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Highridge Rd — Hengrove roundabout (urban)

The same issues of severance would be of concern as with Option 1; however a Rapid Transit and
cycleway would not be as busy or difficult to cross as a road so the severance would not be as severe.
There would be a slight adverse effect on severance.

Relief from existing severance

The route would offer similar benefits to Option 1 by virtue of the fact that a new cycle/footway is
provided along its length. However this option will not have the benefit of a highway link between the
A370 and the A38. Overall, there would therefore be a slight beneficial effect on severance.

Option 4 (Hybrid)
A370 — Highridge Rd (rural)

Bridge Farm (ST550699) and Yew Tree Farm (ST560694) would be severed from some of the
surrounding land by the proposed route of the highway. Highridge Farm (ST561681) is to the east of
the proposed route and would be severed from the farmland directly to the west; however this would
be by the Rapid Transit and cycleway which would not cause as severe a severance as a highway. The
effect on severance would be slight adverse.

Highridge Rd — Hengrove roundabout (urban)

The same issues of severance would be of concern as with Option 1; however the Rapid Transit and
cycleway would not be as busy or difficult to cross as a road so the severance would not be as severe.
The severance would be slight adverse.

Relief from existing severance

The proposed highway link with the A370 would provide a better link between the area south of
Bristol and Long Ashton and the M5. The highway, the Rapid Transit and cycleway all cross the
railway so this would also help to reduce severance. The reduction in severance would be moderate
beneficial.

Option 5 (Hybrid)
A370 — Highridge Rd (rural)

Yew Tree Farm (ST560694) and Highridge Farm (ST561681) would be severed from some of the
surrounding land by the proposed route of the Rapid Transit and cycleway; however this would not
cause as much severance as a highway.

Yanley Farm (ST573681), Castle Farm (ST557690) and Yew Tree Farm (ST560694) could all have
some severance from their land with the proposed highway route. This route is the furthest south and
reduces severance between settlements west of the A370 and east of the A38. This would result in a
slight adverse effect on severance.
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Highridge Rd — Hengrove Roundabout (urban)

The same issues of severance would be of concern as with Option 1; however a Rapid Transit and
cycleway would not be as busy or difficult to cross as a road so the severance would not be as severe.
The effect on severance would be slight adverse.

Relief from existing severance

The proposed highway link with the A370 would provide a better link between the area south of
Bristol and Long Ashton and the M5. The Rapid Transit and cycleway provide a railway crossing
point so this would also help to reduce severance. The result would be a slight beneficial effect on
severance.

11.2.3 Overall Assessment Score

Table 11.2-1: Summary of Severance Impacts

Least
Option1 | Option2 | Option3 | Option4 | Option 5 ati:;zls':e/
beneficial
A370 — Highridge o
Rd (rural) - - - - - All similar
Highridge Rd — Options 3.
Hengrove Rbt - - -- - - . s
(urban)
Relief from existing o + ++ + Options 1
severance H &4

Blank = No Impact

o0 = Negligible/ Neutral

-/- - /- - - = slight, moderate, large adverse impact

+ / ++ / +++ = slight, moderate, large beneficial impact

11.3  Access to the Transport System

11.3.1 Introduction

The options have been assessed using the principles of WebTAG Unit 3.6.3. Access to the transport
system considers access to a private car and proximity to public transport. None of the five options
being considered is likely to significantly affect access to a private car so the commentary relates to
public transport only.

11.3.2 Impacts

Options 1 and 2 both include a new highway link between the A370 and Hengrove, opening up a new
orbital route for local bus services. Of the two, Option 1 is likely to offer the most benefits as it joins
the A370 close to the Long Ashton Park and Ride site.
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Option 3, in providing a new Rapid Transit link between the Long Ashton Park and Ride site and
Hengrove, would link with other Rapid Transit schemes proposed in the Do Minimum Reference
Case, namely Line 2 from the city centre to Long Ashton and Line 3 from the Northern Fringe to
Hengrove. Thus it would provide a significant improvement in access to public transport.

As combinations of new highway and Rapid Transit links, Options 4 and 5 would provide marginally
more benefit than Option 3 on its own.
11.3.3 Overall Assessment Score

All options are expected to improve access to the transport system, with Options 4 and 5 expected to
provide the greatest increase although this would be small in overall terms. Options 1 and 2 are likely
to provide the least benefit.
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12 Integration Assessment

12.1  Transport Interchange

12.1.1 Introduction

Transport interchange relates to the ease with which passengers can change from one mode of
transport to another, and the quality of the facilities at the point of interchange. This appraisal has
compared the opportunities for transport interchange with each option, based on WebTAG Unit 3.7.1.

12.1.2 Impacts

Options 1 and 2 provide only a new road link, so no significant transport interchange improvement is
expected. Options 3, 4 and 5 all provide a new Rapid Transit route that crosses the A38, feeding into
the Long Ashton Park and Ride site. A number of intra-urban and country bus services operate along
the A38, so these three options would provide opportunities for interchange between buses and Rapid
Transit. The proposed Rapid Transit would also connect with two new proposed bus routes from
Hengrove Park and Long Ashton Park and Ride site into Temple Meads, as shown on Figure 6.6 in
Appendix A. This would further increase transport interchange opportunities.

12.1.3 Overall Assessment Score

All options are expected to improve transport interchange opportunities, with Options 3, 4 and 5 likely
to provide greater benefits than Options 1 and 2.

12.2 Land Use Policies

12.2.1 Introduction

The options have been appraised using the principles of WebTAG Unit 3.7.2 - The Land Use Sub-
objective.

12.2.2 Impacts

(i) Regional Policies
The following polices set out in the draft Regional Spatial Strategy were reviewed as part of this
appraisal:

. Sustainable Development (SD1-SD3)

o Scale and Location of Development (including SSCT’s, Development policies A, D,
E,F,G & H)

o Regional Approach to Transport (RTS1, RTS2 and RTS4)
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. Harnessing the Benefits of Population Growth and Managing the Implications of
Population Change (G11)

o Enhancing Distinctive Environments and Cultural Life (ENV1, ENV2, ENV3, ENV4,
ENVS5, F1, RE7, RES8, RE9, RE10, RE11, RE12 & W4)

o Enhancing Economic Prosperity and Quality of Employment Opportunity (TO1)

Option 1 (Highway)

The proposed highway link in Option 1 would provide significant benefits in terms of opportunities
for enhancing economic prosperity through growth and regeneration in south Bristol. However this
option does not respond fully to regional policies on sustainability and the environment, although
impacts relating to biodiversity, landscape and noise can be mitigated through careful design. In
overall terms, as Option 1 tends to benefit some regional policies and hinder others in roughly equal
proportions, it is assessed as having a neutral impact.

Option 2 (Highway)

Option 2 is similar in all respects to Option 1 in terms of its impact on regional policies and is
therefore also assessed as neutral.

Option 3 (Rapid Transit)

Option 3 is to some extent the reverse of the previous two options, in that it would respect regional
policies for sustainability and the environment but is likely to offer fewer opportunities for enhancing
economic prosperity. It would support the draft Regional Spatial Strategy but to a lesser extent than
Options 1 and 2. Although the positions are reversed, Option 3 also benefits and hinders regional
policies to a similar extent, and is therefore also assessed as neutral.

Option 4 (Hybrid)

Option 4 is complicated in policy terms through the inclusion of two modes of transport, road and
Rapid Transit. Thus the benefits of one mode are to some extent offset by the dis-benefits of the other.
Given that the overall assessment of Options 1-3 is neutral, it would be illogical to change this
assessment for a combined option, therefore the assessment for Option 4 is neutral.

Option 5 (Hybrid)

Option 5 is similar in all respects to Option 4 in terms of its impact on regional policies and is
therefore also assessed as neutral.
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(i) Local Policies

The section of all options between the A370 and the A38 (Phase 1) is within the boundary of North
Somerset Council while the section from Highridge Road to Hengrove (Phase 2) is within the
boundary of Bristol City Council. The two sections have therefore been assessed separately in
accordance with the relevant Local Plan in context with wider policies.

Option 1 (Highway)
A370 — Highridge Rd (NSC)

Option 1 complies with NSC’s Transport Policy, which specifically includes a proposal for a link road
between the A370 and the A38 with a protected corridor included in the Local Plan. It also supports
Housing Policy through enabling development in the areas defined in the draft Regional Spatial
Strategy. However, the scheme contravenes Rural Development policies that presume against
development in Green Belt, although it is understood that this will be declassified within the Regional
Spatial Strategy development areas. It also conflicts with a number of Environment Policies, albeit the
potential impacts would be within the areas designated for future housing and some could be mitigated
through careful design.

Highridge Rd — Hengrove roundabout (BCC)

Option 1 complies with BCC’s Movement Policy, which includes specific reference to the Avon Ring
Road (A370 — A4) with a protected corridor included in the Local Plan, and provides benefits in terms
of access for non-motorised users.. It also supports policies for Economy and South Bristol through
enhancing opportunity for growth and regeneration. In relation to policies for the Built Environment,
the scheme supports some through provision of improved accessibility but conflicts with others due to
increased severance. The scheme also conflicts with some elements of BCC’s Environment policies,
particularly in relation to potential changes in noise and air quality and the impact on Highridge
Common.

Option 2 (Highway)

A370 — Highridge Rd (NSC)

Option 2 is similar in many respects to Option 1 in terms of its impact on land use policies, the
principal difference being that in taking a more southerly route the impact on landscape would be
slightly greater, while the impact on biodiversity and the water environment would be slightly less. In
all other respects, Option 2 has a similar impact on policies to Option 1.

Highridge Rd — Hengrove roundabout (BCC)

In the section within the BCC boundary, Option 2 is identical to Option 1 and would therefore have
the same impact on land use policies.
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Option 3 (Rapid Transit)
A370 — Highridge Rd (NSC)

Option 3 complies with NSC’s Transport Policy in general terms, but does not respond the specific
proposal for a link road between the A370 and the A38. It also supports Housing Policy through
enabling development in the areas defined in the draft Regional Spatial Strategy, but would be less
effective than the highway links in Options 1 and 2. As for all the options, the scheme contravenes
Rural Development policies that presume against development in Green Belt, although it is understood
that this will be declassified within the Regional Spatial Strategy development areas. It also conflicts
with a number of Environment Policies, albeit the potential impacts would be within the areas
designated for future housing and some could be mitigated through careful design. Unlike the
highway options, the scheme would cross a small flood risk area.

Highridge Rd — Hengrove roundabout (BCC)

Option 3 has similar impacts on BCC’s policies as Options 1 and 2, except that it would be less
beneficial in terms of regeneration and growth. However, it would also have less impact in terms of
noise and air quality, so in overall terms the impact is considered to be at the same level as Options 1
and 2.

Option 4 (Hybrid)

A370 — Highridge Rd (NSC)

From NSC’s perspective, Option 4 is a combination of Options 1 and 3, therefore the impacts would
similarly be a combination from the two schemes. The combination of road and Rapid Transit links
would achieve greater compliance with Movement and Housing policies than either of the options on
their own, but there would be greater impact on Green Belt (albeit potentially undesignated) and on
Environment policies in general due to the greater land take.

Highridge Rd — Hengrove roundabout (BCC)

Option 4 would have the same impacts on policy as Option 3 within the BCC boundary.

Option 5 (Hybrid)
A370 — Highridge Rd (NSCI)

Option 5 has very similar impacts to Option 4, the principal difference being a slightly higher impact
on landscape and slightly lower impacts on biodiversity and water environment, resulting from the
more southerly route of the road link.

Highridge Rd — Hengrove roundabout (BCC)

Option 5 would have the same impacts on policy as Option 3 within the BCC boundary.
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12.2.3 Overall Assessment Score

The WebTAG guidance indicates that when assessing the impact of a proposed development on
policies, a neutral score should be assigned when roughly an equal number of policies are benefited as
are hindered. In all the options, the positive impacts on Housing, Economics and Transport are
generally offset by the negative impacts on the environment, therefore all the options are assessed as
having a neutral impact.

12.3 Government Policies

12.3.1 Introduction

The Government’s overall transport strategy is enshrined in its White Paper “Towards a Sustainable
Transport System”, published in October 2007. The five goals set out in this paper are:

1. Maximising the overall competitiveness and productivity of the national economy, so as to
achieve a sustained high level of GDP growth.

2. Reducing transport’s emissions of COzand other greenhouse gases, with the desired outcome
of avoiding dangerous climate change.

3. Contributing to better health and longer life-expectancy through reducing the risk of death,
injury or illness arising from transport, and promoting travel modes that are beneficial to
health.

4. Improving quality of life for transport users and non-transport users, including through a
healthy natural environment, with the desired outcome of improved well-being for all.

5. Promoting greater equality of transport opportunity for all citizens, with the desired outcome
of achieving a fairer society.

12.3.2 Impacts

Options 1 and 2, being highway only schemes, respond well to the first goal as they provide the most
benefits in terms of regeneration and growth in south Bristol. However they are unlikely to have a
positive impact in terms of the other four goals, and in some cases may result in a negative outcome.

Option 3, being a Rapid Transit scheme, effectively does the reverse. It is a more sustainable option in
terms of climate change, it is likely to have more beneficial effect on health and quality of life and
offers greater equality of transport opportunity, but it is expected to have little impact on growth and
regeneration in south Bristol.

Options 4 and 5, the hybrid options, offer the same benefits as Option 3 as they all contain the new
Rapid Transit link. The positive benefits for regeneration and growth from the short road link in these
options is likely to be offset by the negative impacts of the road link on the four Government goals.

12.3.3 Overall Assessment Score

Of the five options, Option 3 is assessed to be most compliant with Government transport strategy.
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13 Appraisal Summary
13.1  Environment

13.1.1 Noise and Air Quality

All five options would result in slight increases in the overall number of people affected by noise
within the study area. The most adverse impacts would occur along King George’s Road and the
undeveloped corridor eastwards to Hengrove, with Options 1 and 2 having the greatest impact.
However, these impacts would be offset by reductions in traffic on other roads within the study area,
resulting in reduced noise levels along those roads. In overall terms, the changes in the number of
people affected by traffic noise would be so small as to be considered of negligible significance when
making comparisons between options. A similar situation applies to changes in air quality, where the
greatest impact would again be felt along King George’s Road and the undeveloped corridor eastwards
to Hengrove, but the overall changes within the study area are predicted to be so small as to be
insignificant when making comparisons between options.

13.1.2 Landscape and Townscape

All five proposed options would result in a Moderate Adverse impact on Landscape and Townscape.
However, potential impacts could be reduced in part with sensitive mitigation planting used to reduce
visual intrusion and existing vegetation removal kept to a minimum. Of the five options, Option 5
would result in the greatest potential adverse impact on the surrounding landscape. Option 3 would
result in the least adverse impact on open countryside. Of the two highway schemes, Option 1 would
be the better option of the two on Landscape criteria (albeit that there could be development in this
area).

13.1.3 Heritage and Historic Resources

All five options would result in a Moderate Adverse impact on the historical and heritage features
within the study area with Options 2 and 5 having the greatest impact. None of the five options would
result in direct impact on designated resources; however, Options 2 and 5 may impact on the context
of one Conservation Area and one Listed Building. All options have the potential to result in an
adverse impact on a potential buried archaeological and palaeco-environmental resource resulting from
the construction of a new transport corridor and a potential fragmentation of the historic landscape
resulting from insertion of a transport corridor between the A38 and the A370. Any potential adverse
impacts as a result of all options would be minimised with an archaeological watching brief during
excavations and, where deemed appropriate, trial trenching prior to excavations to identify sensitive
sites.
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13.1.4 Biodiversity

Options 1 and 3 to 5 would potentially result in a Moderate Adverse impact on biodiversity features
due to direct habitat loss from a number of locally designated sites. Option 2 would have a Slight
Adverse impact with a direct impact on only 1 locally designated site. Appropriate mitigation would
reduce potential adverse impacts and include an ecological watching brief with works undertaken
under appropriate licences. Compensatory habitat as mitigation should be considered where options
are likely to directly impact designated sites.

13.1.5 Water and Drainage

Option 2 would have the least impact on the water environment, with Option 1 being the next best,
having a Slight Adverse impact due to the stream crossings that would be required. Options 3, 4 and 5
would result in a Moderate Adverse impact because all three would require construction in the Ashton
Vale floodplain. The principal risks to the water environment would arise during the construction
stages and best practise methods should be followed. Mitigation would be particularly important for
Options 3, 4 and 5 where any unmitigated reduction in infiltration and flood water attenuation area
combined with increased runoff rates would increase the chance of flooding in neighbouring areas

13.1.6 Physical Fithess

All five options would result in an increase in Physical Fitness with an increase in pedestrian and
cyclist journeys both over and under 30 minutes. Options 4 and 5 would potentially result in the
greatest benefits.

13.1.7 Journey Ambience

The proposed options would result in a Large Beneficial impact on Journey Ambience with Options 3,
4 and 5 resulting in the greatest benefits in terms of Traveller Care and Travellers Stress. All options
would create new views.

13.2 Economics

The economic appraisal has been carried out by Atkins under a framework agreement with Bristol
City and North Somerset councils. The transport modelling within the study area is at an early stage
of development so the economic appraisal has necessarily been limited, however it is considered
adequate for comparison of options at this stage of appraisal. In overall terms, Options 1, 2, 4 and 5
are all expected to deliver good value for money, with Benefit to Cost Ratios (BCR) in the range 2-5.
Option 3 offers less value for money with a BCR in the range 0-2.

13.3 Safety

Although the results of a simplified cost-benefit analysis show slight differences in the value of
accident costs for each option, these differences are so small that they are not considered to be
significant in terms of a comparison between the options.
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Option 2 offers an advantage over the other four options in avoiding the need for a railway underpass,
thus achieving the best compliance with the Construction Design Management Regulations (2007).

13.4  Accessibility

Options 3, 4 and 5 perform best in terms of increasing the choice of different transport modes, as they
all include a Rapid Transport link.

Although the differences in severance are generally small between the options, the appraisal indicates
that Options 1 and 4 would perform best due to a combination of least new severance and some relief
from existing severance.

In terms of improved access to the regional transport system, Options 4 and 5 are considered to offer
the most opportunities due to their combination of new highway and Rapid Transit links.

13.5 Integration

Options 3, 4 and 5 should achieve a higher level of transport interchange than Options 1 and 2 as they
all include a new Rapid Transit link.

There is little to choose between the options in terms of compliance with Local policies, as in each
case the number of policies with which the schemes comply is roughly similar to the number with
which they conflict. With respect to National policies, Option 3 achieves the highest score as it
provides a new public transport link without any additional road construction
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Appendix A Figures 3.3,3.4,5.1,5.2,6.1,6.2,6.3,6.4,6.5,6.6 & 7.1

A-1
233317/06/A - 27 February 2009/
H:\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR



South Bristol Link Mott MacDonald
Option Appraisal Report Bristol City Council and North Somerset Council

A-2
233317/06/A - 27 February 2009/
H:\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR



South Bristol Link Mott MacDonald
Option Appraisal Report Bristol City Council and North Somerset Council

Appendix B Appraisal Summary Tables
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Option 1 Description Present Value of Costs to
Highway Option with railway crossing Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT
ENVIRONMENT Noise There are predicted changes in noise levels on both the route proposal and the Estimated change in
surrounding network. Both are taken into account in the annoyance calculation. The population annoyed:
appraisal indicates there will be increases in the number of people annoyed in both 2016 Opening year: +4
appraisal years. Design year: +18
Local Air Quality The change to air quality will vary depending on the location, congestion, time of day | WebTAG scores (negative
and speed of the traffic. The scores indicate that there will be an overall improvement |indicates improvement)
in air quality with this option, although the assessment has highlighted deterioration NO: Opening year: -1200
along some routes, especially at the top of the A370 within the BCC Air quality NO: Design year: -400
Management Area (AQMA). The overall impact of Option 1 is predicted to be of PM;io Opening year: -400
negligible significance. PM;io Design year: -200
Negligible
Greenhouse Gases There is expected to be an increase in carbon emissions with this option compared to | Net Present Value of Carbon
the do-minimum scenario over the 60 year appraisal period. This is the result of the Emissions: -£1.7m (60 Year
increase in vehicle-kilometres travelled across the study area. Period)
Landscape and Townscape The proposed alignment would cross an area of (currently) open countryside and Moderate Adverse
dissect two National Trails impacting on the landscape’s recreational users.
Townscape impacts are likely to be less than landscape impacts as the proposed
scheme will be set within an existing built environment.
Heritage of Historic Resources | No direct impact on designated heritage resource. Potential adverse impact on buried |Moderate Adverse
archaeological and palaeo-environmental resource and the potential fragmentation of
elements of the historic landscape between the A38 and A370.
Biodiversity Direct habitat loss from two locally designated sites. Potential adverse impact on Moderate Adverse
protected species.
Water Environment The proposed route option crosses two minor water courses and two historic landfill Slight Adverse.
sites, passes immediately adjacent to the currently active hazardous landfill at Yanley
and requires construction within the floodplain.
Physical Fitness A predicted increase in pedestrian and cyclist journeys both over and under 30]Increase
minutes.
Journey Ambience A slight reduction in driver stress would be expected due to improved journey time | Slight Beneficial
reliability.
SAFETY Accidents Insignificant change from do-minimum. Neutral
Security Insufficient information is available at this stage for a meaningful assessment to be Neutral
made.
CDM This option would require construction of a new underpass beneath the main line|Moderate Adverse
railway.
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Option 1 Description Present Value of Costs to
Highway Option with railway crossing Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT

ECONOMY

Transport Economic Efficiency

Benefit to Cost Ratio (BCR) >2 represents good value for money

BCR range 2-5

Reliability (includes local
objective to reduce congestion
in South Bristol)

Significant reduction in journey times on inbound journeys in AM peak hour.

Moderate beneficial

Wider Economic Impacts
(includes local objective for
regeneration and growth in
South Bristol)

The highway link between the A370, the A38 and the A4174 at Hengrove is expected
to provide increased opportunities for growth and regeneration through provision of
better access to employment areas in the South Bristol area.

Slight Beneficial

ACCESSIBILITY

Option values

The new highway link between the A38 and A370 would provide opportunities for
vehicle trips to choose alternative routes.

Slight beneficial

Severance

Some severance would occur at Bridge Farm and Yew Tree Farm; on King George’s
Road: and along the undeveloped corridor east of Queens Road. These impacts
would be offset by improved connectivity between Long Ashton and Hengrove
provided by the new footpath/cycleway.

Neutral

Access to the Transport System
(includes local objective to
improve access from South
Bristol to the city centre and to
strategic transport links)

The new highway link between Hengrove and the A370 would improve access from
South Bristol to Bristol International Airport and the Long Ashton Park and Ride site. It
would also offer a marginal improvement for access to the A4 in the east.

Slight beneficial

INTEGRATION

Transport Interchange

The new highway link between Hengrove and the A370 would improve opportunities
for interchange with other modes of transport at Bristol International Airport and the
Long Ashton Park and Ride site.

Slight beneficial

Land-Use Policy

Impacts on Environmental policies offset by benefits for Economy, Housing and
Transport policies.

Neutral

Other Government Policy

Complies with policies for regeneration and growth but either neutral or non-compliant
with policies relating to climate change, health, quality of life and transport opportunity.

Slight adverse
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Option 2 Description: Present Value of Costs to
Highway Option without railway crossing Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT
ENVIRONMENT Noise There are predicted changes in noise levels on both the route proposal and the Estimated change in
surrounding network. Both are taken into account in the annoyance calculation. The population annoyed:
appraisal indicates there will be increases in the number of people annoyed in both 2016: +62
appraisal years. 2031: +70
Local Air Quality The change to air quality will vary depending on the location, congestion, time of day | WebTAG scores (negative
and speed of the traffic. The scores indicate that there will be an overall improvement |indicates improvement)
in air quality with this option in place, however the assessment has highlighted NO: Opening year: 75
deteriorations along some routes. No significant increases in traffic flow of 10% or NO. Design year: 175
more are predicted to occur within the BCC AQMA. The impact of Option 2 is PM;o Opening year: -50
therefore likely to be of negligible significance. PM;io Design year: -50
Negligible
Greenhouse Gases There is expected to be an increase in carbon emissions with this option compared to | Net Present Value of Carbon
the do-minimum scenario over the 60 year appraisal period. This is the result of the Emissions: -£2.3m (60 Year
increase in vehicle-kilometres travelled across the study area. Period)
Landscape and Townscape The proposed alignment would cross an area of (currently) open countryside Moderate Adverse
encroaching into surrounding farmland degrading both visual and audible tranquillity.
The route would dissect 1 National Trail impacting on the landscape’s recreational
users. Townscape impacts are likely to be less than landscape impacts as the
proposed scheme would be set within an existing built environment.
Heritage of Historic Resources No direct impact on designated heritage resource. A potential impact on context of one | Moderate Adverse
Conservation Area and one Listed Building. Potential adverse impact on buried
archaeological and palaeo-environmental resource and the potential fragmentation of
elements of the historic landscape between the A38 and A370.
Biodiversity Direct habitat loss from 1 locally designated site. Potential adverse impact on protected | Slight Adverse
species.
Water Environment No crossing of water courses, however the proposed route would pass over two Neutral
historic landfill sites and minor aquifers.
Physical Fitness An increase in pedestrian and cyclist journeys both over and under 30 minutes. Increase
Journey Ambience Improvements in Traveller Care and a reduction in Travellers Stress with the creation |Large Beneficial
of new views.
SAFETY Accidents Insignificant change from do-minimum. Neutral
Security Insufficient information is available at this stage for a meaningful assessment to be Neutral
made.
CDM This option performs best in terms of CDM as there is no requirement for a railway | Neutral
crossing.
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Option 2 Description: Present Value of Costs to
Highway Option without railway crossing Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT
ECONOMY Transport Economic Efficiency | Benefit to Cost Ratio (BCR) >2 represents good value for money BCR range 2-5

Reliability (includes local
objective to reduce congestion
in South Bristol)

Significant reduction in journey times on inbound journeys in AM peak hour.

Moderate beneficial

Wider Economic Impacts
(includes local objective for
regeneration and growth in
South Bristol)

The highway link between the A370, the A38 and the A4174 at Hengrove is expected
to provide increased opportunities for growth and regeneration through provision of
better access to employment areas in the South Bristol area.

Slight Beneficial

ACCESSIBILITY

INTEGRATION

Option values

Option 2 provides a new highway link between the A38 and A370 which would provide
opportunities for vehicle trips to choose alternative routes into the city centre of Bristol.

Slight beneficial

Severance

Some severance would occur at Bridge Farm and Yew Tree Farm; on King George’s
Road: and along the undeveloped corridor east of Queens Road. These impacts
would be offset by improved connectivity between Long Ashton and Hengrove
provided by the new footpath/cycleway, but this would be a less direct route than that
for Option 1.

Slight adverse

Access to the Transport System
(includes local objective to
improve access from South
Bristol to the city centre and to
strategic transport links)

The new highway link between Hengrove and the A370 would improve access from
South Bristol to Bristol International Airport and the Long Ashton Park and Ride site. It
would also offer a marginal improvement for access to the A4 in the east.

Slight beneficial

Transport Interchange

The new highway link between Hengrove and the A370 would improve opportunities
for interchange with other modes of transport at Bristol International Airport and the
Long Ashton Park and Ride site.

Slight beneficial

Land-Use Policy

Impacts on Environmental policies offset by benefits for Economy, Housing and
Transport policies.

Neutral

Other Government Policy

Complies with policies for regeneration and growth but either neutral or non-compliant
with policies relating to climate change, health, quality of life and transport opportunity.

Slight adverse
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Option 3 Description: Present Value of Costs to
Rapid Transit Option Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT

ENVIRONMENT

SAFETY

Noise

There are predicted changes in noise levels on both the route proposal and the
surrounding network. Both are taken into account in the annoyance calculation. The
appraisal indicates there will be a very slight increase in the number of people annoyed
in both appraisal years.

Estimated change in
population annoyed:
2016: +3
2031: +3

Local Air Quality

The change to air quality will vary depending on the location, congestion, time of day
and speed of the traffic. The scores indicate that there will be an overall improvement
in air quality with this option in place, however the assessment has highlighted
deteriorations along some routes. No significant increases in traffic flow of 10% or
more are predicted to occur within the BCC AQMA and most are confined to the
proposed scheme corridor. The impact of Option 3 is therefore likely to be of negligible
significance.

WebTAG scores (negative
indicates improvement)
NO: Opening year: 350
NO. Design year: 400
PM;o Opening year: 0
PM;jo Design year: 100
Negligible

Greenhouse Gases

There is expected to be a slight increase in carbon emissions with this option
compared to the do-minimum scenario over the 60 year appraisal period. This is the
result of the increase in vehicle-kilometres travelled across the study area.

Net Present Value of Carbon
Emissions: -£0.3m (60 Year
Period)

Landscape and Townscape

The proposed alignment would cross an area of (currently) open countryside with
townscape impacts likely to be less than landscape impacts as the proposed scheme
would be set within an existing built environment. RT would have a lesser affect on
audible tranquillity than the traditional highway corridors.

Moderate Adverse

Heritage of Historic Resources

No direct impact on designated heritage resource. Potential adverse impact on buried
archaeological and palaeo-environmental resource with the potential fragmentation of
elements of the historic landscape between the A38 and A370.

Moderate Adverse

Biodiversity

Direct habitat loss from 3 locally designated sites. Potential adverse impact on
protected species.

Moderate Adverse

Water Environment

The proposed route option would cross two minor water courses, a number of historic
landfills, pass adjacent to an active hazardous landfill and require construction within a
floodplain.

Slight Adverse

Physical Fitness

An increase in pedestrian and cyclist journeys both over and under 30 minutes.

Increase

Journey Ambience

Improvements in Traveller Care and a reduction in Travellers Stress with the creation
of new views.

Large Beneficial

Accidents Insignificant change from do-minimum. Neutral
Security Insufficient information available at this stage for meaningful assessment to be made. |Neutral
CDM This option would require construction of a new underpass beneath the main line | Moderate Adverse
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Option 3 Description: Present Value of Costs to
Rapid Transit Option Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT
railway.
ECONOMY Transport Economic Efficiency |Benefit to Cost Ratio (BCR) <2 represents poor or medium value for money BCR range 0-2

ACCESSIBILITY

INTEGRATION

Reliability (includes local
objective to reduce congestion
in South Bristol)

Minimal reduction in journey times on inbound journeys in AM peak hour.

Neutral

Wider Economic Impacts
(includes local objective for
regeneration and growth in
South Bristol)

Provision of a new Rapid Transit link between Long Ashton Park and Ride and
Hengrove would result some improvement in access to employment areas in the South
Bristol area, but this is expected to be less than with a highway link.

Slight Beneficial

Option values

Option 3 would provide a new public transport route.

Moderate beneficial

Severance

Some severance would occur at Bridge Farm and Yew Tree Farm; on King George’s
Road: and along the undeveloped corridor east of Queens Road. These impacts
would be offset by improved connectivity between Long Ashton and Hengrove
provided by the new footpath/cycleway.

Neutral

Access to the Transport System
(includes local objective to
improve access from South
Bristol to the city centre and to
strategic transport links)

The new rapid transit route would improve access to the city centre through connection
with other routes from the centre to Long Ashton and Hengrove proposed in the
reference case.

Moderate beneficial

Transport Interchange

The new rapid transit link would provide increased opportunity for interchange with
other modes of transport, particularly the Long Ashton Park and Ride.

Moderate beneficial

Land-Use Policy

Impacts on Environmental policies offset by benefits for Economy, Housing and
Transport policies.

Neutral

Other Government Policy

Complies with or is neutral on policies relating to climate change, health, quality of life
and transport opportunity but has little impact on policy for regeneration and growth.

Slight beneficial
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Option 4 Description: Present Value of Costs to
Hybrid Option - combination of Options 1 and 3 Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT

ENVIRONMENT Noise

There are predicted changes in noise levels on both the route proposal and the
surrounding network. Both are taken into account in the annoyance calculation. The
appraisal indicates there will be increases in the number of people annoyed in both
appraisal years.

Estimated change in
population annoyed:
2016: -4
2031: +1

Local Air Quality

The change to air quality will vary depending on the location, congestion, time of day
and speed of the traffic. The scores indicate that there will be an overall improvement
in air quality with this option, although the assessment highlighted deteriorations along
some routes, especially at the top of the A370 within the AQMA. The overall impact of
Option 4 is predicted to be of negligible significance.

WebTAG scores (negative
indicates improvement)
NO: Opening year: -800
NO. Design year: -50
PM;o Opening year: -250
PM;io Design year: -100
Negligible

Greenhouse Gases

There is expected to be an increase in carbon emissions with this option compared to
the do-minimum scenario over the 60 year appraisal period. This is the result of the
increase in vehicle-kilometres travelled across the study area.

Net Present Value of Carbon
Emissions: -£2.6m (60 Year
Period)

Landscape and Townscape

The proposed alignment would cross an area of (currently) open countryside and
dissect 2 National Trails impacting on the landscape’s recreational users. RT would
have a lesser affect on audible tranquillity than the traditional highway corridors.
Townscape impacts are likely to be less than landscape impacts as the proposed
scheme would be set within an existing built environment.

Moderate Adverse

Heritage of Historic Resources

No direct impact on designated heritage resource. Potential adverse impact on buried
archaeological and palaeo-environmental resource with the potential fragmentation of
elements of the historic landscape between A38 and the A370.

Moderate Adverse

Biodiversity

Direct habitat loss from 3 locally designated sites. Potential adverse impact on
protected species.

Moderate Adverse

Water Environment

The proposed route option crosses 3 minor water courses, a number of historic
landfills, pass adjacent to an active hazardous landfill and require construction on a
floodplain.

Moderate Adverse

Physical Fitness

An increase in pedestrian and cyclist journeys both over and under 30 minutes.

Increase

Journey Ambience

Improvements in Traveller Care and a reduction in Travellers Stress with the creation
of new views.

Large Beneficial

SAFETY Accidents Insignificant change from do-minimum. Neutral
Security Insufficient information is available at this stage for a meaningful assessment to be Neutral
made.
CDM This option would require construction of either a single wide underpass or two|Moderate Adverse

narrower underpasses beneath the main line railway.
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Option 4 Description: Present Value of Costs to
Hybrid Option - combination of Options 1 and 3 Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT
ECONOMY Transport Economic Efficiency | Benefit to Cost Ratio (BCR) >2 represents good value for money BCR range 2-5

ACCESSIBILITY

INTEGRATION

Reliability (includes local
objective to reduce congestion
in South Bristol)

Slight reduction in journey times on inbound journeys in AM peak hour.

Slight beneficial

Wider Economic Impacts
(includes local objective for
regeneration and growth in
South Bristol)

The combination of a new highway link between the A370, the A38 and the A4174 at
Hengrove and a new Rapid Transit link between Long Ashton Park and Ride and
Hengrove is expected to provide significant increased opportunities for growth and
regeneration through provision of better access to employment areas in the South
Bristol area.

Moderate beneficial

Option values

Option 4 would provide a new highway link and a new public transport route.

Moderate beneficial

Severance

Some severance would occur at Bridge Farm and Yew Tree Farm; on King George’s
Road: and along the undeveloped corridor east of Queens Road. These impacts
would be offset by improved connectivity between Long Ashton and Hengrove
provided by the new footpath/cycleway.

Neutral

Access to the Transport System
(includes local objective to
improve access from South
Bristol to the city centre and to
strategic transport links)

The new rapid transit route would improve access to the city centre through connection
with other routes from the centre to Long Ashton and Hengrove proposed in the
reference case. The new highway link between the A370 and the A38 would improve
access from South Bristol to Bristol International Airport and the Long Ashton Park and
Ride site.

Moderate beneficial

Transport Interchange

The new rapid transit link would provide increased opportunity for interchange with
other modes of transport, particularly the Long Ashton Park and Ride. The new
highway link between Hengrove and the A370 would improve opportunities for
interchange with Bristol International Airport.

Moderate beneficial

Land-Use Policy

Impacts on Environmental policies offset by benefits for Economy, Housing and
Transport policies.

Neutral

Other Government Policy

Combination of road and public transport links results in a generally neutral impact on
government transport strategy.

Neutral

233317/06/A - 27 February 2009/
H:A\SBLR\Option Appraisal\Option Appraisal Report\Current Version\Option Appraisal Report - Final.doc/CR

B-10




South Bristol Link Mott MacDonald
Option Appraisal Report Bristol City Council and North Somerset Council
Option 5 Description: Present Value of Costs to
Hybrid Option — combination of Options 2 and 3 Public Accounts £m
OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS ASSESSMENT
ENVIRONMENT Noise There are predicted changes in noise levels on both the route proposal and the Estimated change in
surrounding network. Both are taken into account in the annoyance calculation. The population annoyed:
appraisal indicates there will be increases in the number of people annoyed in both 2016: +45
appraisal years. 2031: +48
Local Air Quality The change to air quality will vary depending on the location, congestion, time of day | WebTAG scores (negative
and speed of the traffic. The scores indicate that there will be an overall improvement |indicates improvement)
in air quality with this option in place, however the assessment has highlighted NO; Opening year: -75
deterioration along some routes. No significant increases in traffic flow of 10% or more | NO2 Design year: 250
are predicted to occur within the BCC AQMA and are most are confined to the PM;o Opening year: -100
proposed scheme corridor. The impact of Option 5 is therefore likely to be of negligible | PM1o Design year: 0
significance. Negligible
Greenhouse Gases There is expected to be an increase in carbon emissions with this option compared to | Net Present Value of Carbon
the do-minimum scenario over the 60 year appraisal period. This is the result of the Emissions: -£2.3m (60 Year
increase in vehicle-kilometres travelled across the study area. Period)
Landscape and Townscape The proposed alignment would cross an area of (currently) open countryside and|Moderate Adverse
dissect 1 National Trail impacting on the landscape’s recreational users. The proposed
alignment would cross an area of open countryside with townscape impacts likely to be
less than landscape impacts as the proposed scheme would be set within an existing
built environment. RT would have a lesser affect on audible tranquillity than the
traditional highway corridors. A greater impact on the landscape would result due to
the inclusion of 2 transport corridors rather than 1.
Heritage of Historic Resources | No direct impact on designated heritage resource, however, potential adverse impact | Moderate Adverse
on the context of 1 Conservation Area and 1 Listed Building. Potential impact upon
buried archaeological and palaeo-environmental resource and the potential
fragmentation of elements of the historic landscape between the A38 and A370.
Biodiversity Direct habitat loss from 3 locally designated sites. Potential adverse impact on Moderate Adverse
protected species.
Water Environment The proposed route option crosses 2 minor water courses, a number of historic Moderate Adverse
landfills, passes adjacent to an active hazardous landfill and would require construction
within a floodplain.
Physical Fithess An increase in pedestrian and cyclist journeys both over and under 30 minutes. Increase
Journey Ambience Improvements in Traveller Care and a reduction in Travellers Stress with the creation |Large Beneficial
of new views.
SAFETY Accidents Insignificant change from do-minimum. Neutral
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Security Insufficient information is available at this stage for a meaningful assessment to be Neutral
made.
CDM This option would require construction of a new underpass beneath the main line Moderate Adverse
railway.
ECONOMY Transport Economic Efficiency | Benefit to Cost Ratio (BCR) >2 represents good value for money BCR range 2-5

ACCESSIBILITY

INTEGRATION

Reliability (includes local
objective to reduce congestion
in South Bristol)

Slight reduction in journey times on inbound journeys in AM peak hour.

Slight beneficial

Wider Economic Impacts
(includes local objective for
regeneration and growth in
South Bristol)

The combination of a new highway link between the A370, the A38 and the A4174 at
Hengrove and a new Rapid Transit link between Long Ashton Park and Ride and
Hengrove is expected to provide significant increased opportunities for growth and
regeneration through provision of better access to employment areas in the South
Bristol area.

Moderate beneficial

Option values

Option 5 would provide a new highway link and a new public transport route.

Moderate beneficial

Severance

Some severance would occur at Bridge Farm and Yew Tree Farm; on King George’s
Road: and along the undeveloped corridor east of Queens Road. These impacts
would be offset by improved connectivity between Long Ashton and Hengrove
provided by the new footpath/cycleway.

Neutral

Access to the Transport System
(includes local objective to
improve access from South
Bristol to the city centre and to
strategic transport links)

The new rapid transit route would improve access to the city centre through connection
with other routes from the centre to Long Ashton and Hengrove proposed in the
reference case. The new highway link between the A370 and the A38 would improve
access from South Bristol to Bristol International Airport and the Long Ashton Park and
Ride site.

Moderate beneficial

Transport Interchange

The new rapid transit link would provide increased opportunity for interchange with
other modes of transport, particularly the Long Ashton Park and Ride. The new
highway link between Hengrove and the A370 would improve opportunities for
interchange with Bristol International Airport.

Moderate beneficial

Land-Use Policy

Impacts on Environmental policies offset by benefits for Economy, Housing and
Transport policies.

Neutral

Other Government Policy

Combination of road and public transport links results in a generally neutral impact on
government transport strategy.

Neutral
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