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1.2
1.2.1

1.2.2

Introduction

What is SoCoMMS

The South Coast Cortidor Multi Modal Study is one a number of studies being
undertaken on behalf of the Government to review transport provision in this
country. This study forms one of the second tranche of multi-modal studies
proposed by the transport White Paper, 24 New Deal for Trunk Roads in England’
(DETR, July 1998) and builds on the work already undertaken within the

. M27 Integrated Transport Study;

. A27, Worthing — Lancing Integrated Transport Study; and
. the Access to Hastings Multi-Modal Study.

Study Area

The SoCoMMS study is investigating the congestion, safety and environmental
problems related to transport along the south coast between Southampton
(Hampshire) and Thanet (Kent). As such, the south coast transport corridor is well
defined between Southampton and Brighton being hemmed in to the north and
south by the South Downs and the sea respectively. To the east of Brighton the
transport corridor passes through the South Downs and crosses the Pevensey
Levels to Hastings. To the east of Hastings the rail based transport system passes
inland to Ashford and then on to Ramsgate and Margate via both Dover and
Canterbury. Similarly, the road network in this area splits at Brenzett with the
A259, A20 and A256 route following the coast through Folkestone and Dover
while the A2070, A28 route passes through Ashford and Canterbury.

In addition, the study has defined an area of influence which reflects that

. the alternative travel routes for longer distance movements are via London
for rail and via the M25 for road based trips;

. there are major land use influences (current and proposed), particulatly to
the west at Dibden Bay and to the north at Winchester, Gatwick,
Bluewater and Tunbridge Wells;

. the main access route to areas such as Bournemouth and the Isle of Wight
is through the study area; and

. there are other locations for which transport measures might influence
travel on the south coast (for example rail improvements at Gatwick

airport).



1.3
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Purpose of This Report

The putpose of this report is to appraise the proposed strategy using the
methodology set out in the Guidance on the Methodology for Multi Modal Studies
(GOMMMY). The second chapter explains the different parts of the Appraisal
process. This report will be looking in detail at the first part which is the Appraisal
Summary Table. Chapter Three appraises the effects of the proposed strategy on
the Human Environment. Chapter Four presents the impacts on the Physical
Environment. In Chapter Five the affect of the strategy on safety will be appraised.
Chapter Six looks at the strategies impact on Economy and Chapter Seven will
look at Accessibility while Chapter Eight will discuss the impact of the strategy on
Integration. In Chapter 9 the strategy is assessed against local and regional
objectives. Chapter 10 appraises the impact of the strategy on identified problems.
Chapter 11 presents the supporting analyses and appraise the strategy in relation
to: distribution and equity; affordability and financial sustainability and practicality
and public acceptability. Chapter 12 presents the Appraisal Summary Table which
summarises the impact of the SoCoMMS strategy on the five transport objectives

outlined by the Central Government.
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The GOMMMS Appraisal Method

The appraisal of the SoOCoMMS transport strategy has been based on the Guidance
on the Methodology for Multi-Modal Studies (GOMMMS). There are 4 main parts
to the GOMMMS appraisal process, which are:

. An Appraisal Summary Table (AST) which gives a summary appraisal
against Central Government’s five objectives for transport.

. An assessment of the degree to which the local and regional objectives
identified would be achieved by the strategy.

. An assessment of the degree to which the problems identified would be
ameliorated by the strategy, compared to the situation if there was no
positive policy intervention.

. Supporting analyses of distribution and equity, affordability and financial
sustainability and practicality and public acceptability. This will also

include the issue of scheme “deliverability”.

The AST is intended to be a summary of the appraisal against the Governments
five objectives for transport and their associated sub-objectives which are

described below.

. The environment objective is to protect the built and natural
environment, and has the following sub-objectives:

. to reduce noise,

. to improve local air quality,

. to protect and enhance the landscape,

. to protect and enhance the townscape,

. to protect the heritage of historic resources,

. to support biodiversity,

. to protect the water environment,

. to encourage physical fitness, and

. to improve journey ambience.

. The safety objective is simply to improve safety, and has the following
sub-objectives:

o to reduce accidents, and

. to improve SECULILY.



The economy objective is to support sustainable economic activity and
get good value for money, and has the following sub-objectives:

to improve transport economic efficiency,

to improve reliability, and

to provide beneficial wider economic impacts.

The accessibility objective is to improve access to facilities for those
without a car and to reduce severance, and has the following sub-
objectives:

to improve access to the transport system,

to increase value options, and

o reduce severance.

The integration objective is to ensure that all decisions are taken in the
context of the Government’s integrated transport policy and has the
following sub-objectives:

to improve transport interchange,

to integrate transport policy with land-use policy, and

to integrate transport policy with other Government policies.
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3.1.1

3.1.3

3.14

Human Environment

Noise

The appraisal of the SoCoMMS Strategy has been carried out following the
‘Methodology for Strategies’ for the Noise sub-objective given in Volume 2,
Chapter 7 of GOMMMS.

Methodology

The EMME/2 traffic model produced for SoCoMMS is a link-based model which
is more spatially detailed than that which GOMMMS envisages is available at the
strategy testing stage. Therefore some adaptations to the GOMMMS methodology
were required, although these have not affected the form of the appraisal. The
appraisal method involves two stages. The principles of the method are outlined
initially below, followed by explanations of the methodologies for road traffic and

railway noise.

Stage 1 — For each model link, the differences in average noise emission between
the Strategy under consideration and both the Present and Future Do Minimum

are determined based on simplified calculation procedures.

Stage 2 — The changes in noise emission levels and the zonal population density
are in part used to determine the change in Estimated Population Annoyed by

noise in each model zone. This is determined by:

* Initially, each link is divided into parts depending on the ratio of coverage
of the link crossing several zones.

*  The length of each model link is multiplied by the width of the impact
corridor to determine the area of noise impact.

* The areas are multiplied by the zonal population density to give the
estimated population exposed for each link.

* For each area an annoyance response function (change in % pop.
annoyed/dB) is applied to the population exposed according to the
change in noise emission. This gives the change in population annoyed for
that link.

*  The coverage of zones by each link is then determined as a percentage and

this percentage is then multiplied by the population affected in each zone.
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*  The change in Estimated Population Annoyed (EPA) is then summed for
each model zone and the overall changes are determined across the study

area.

Road traffic noise — The noise indicator used to represent average road noise
emissions for each link is the Basic Noise Level determined according fo Calenlation
of Road Traffic Noise, Department of Transport, 1988. This is the La1o 18-hour index in
dB at 10 m from the road-side. The calculation is based on traffic flow in terms of
the 24-hour AADT, derived from the peak hour flow from the traffic model
Strictly speaking, the calculation should be based on the 18-hour AAWT.
However, the factor to convert between AADT and 18-hour AAWT is generally
around 0.96 and therefore the difference between the two measures is not
significant in terms of the resulting noise levels. The traffic speed is taken directly
from the model. The percentage of HGVs is a default value for each road type
(motorway, trunk A, other A and B roads). The noise impact corridor is taken to
be a band 50 m wide on each side of each road link. Where a strategy includes a
new link not present in the Do Minimum scenatio, an ambient level of 55 dB Laio
18 hour 18 taken for the Do Minimum. The annoyance response function is based on
Table 4.2 in GOMMMS as follows:

Noise emission level Annoyance Response Function
dB L1018 hour %/dB
Greater than or equal to 65 dB 3

- Between 55 and 64 dB 2

Less than 55 dB 0

Railway traffic noise — The noise indicator used to represent average rail noise
emission for each link is the index equivalent to the Basic Noise Level for road
traffic and is determined according to Caleulation of Railway Noise, Department of
Transport, 1995. This is the Lacq 18-hour index in dB calculated at 25 m from the
near-side railhead and corrected to a distance of 10 m. The calculation is based on
a 1-hour traffic flow. It is assumed for the appraisal that the same flow would
apply over each hour between 06:00 and 00:00 hours. The model provides the
average train speed for each train type on each link. This is used to calculate the
Laeq for each train type on each link. These values are combined to give the total
Lacq for each link. The noise impact corridor is taken to be a band 50m wide on
each side of each railway link. Where a strategy includes a new link not present in

the Do Minimum scenario, an ambient level of 55 dB Lacq 18-hour 1s taken for the



Do Minimum. The annoyance response function is based on Table 4.2 in
GOMMMS as follows:

Noise emission level Annoyance Response Function
dB Laeq 18-hour %,/dB

Greater than or equal to 65 dB 2

Between 55 and 64 dB 1

Less than 55 dB 0

Presentation of results — To complement the worksheets and AST the results of
the noise appraisal are also analysed using GIS as seen in Appendix A. These
illustrate whether the Estimated Population Annoyed increases or decreases for

each district, and the magnitude of these changes.

Appraisal of the SoCoMMS' Strategy

The results of the appraisal for the SoCoMMS Strategy are summarised in Table
3.1 (worksheet 4.2).

Table 3.1: SoOCoMMS Strategy : Worksheet 4.2 : Environment : Noise

Number of zones... With Option With Option
compared with the compared with
Present Do Minimum | Future Do Minimum

(current situation)

...with increased Estimated
Population Annoyed ‘losers’ 455 193

...with reduced Estimated
Population Annoyed ‘winners’ 61 322

...with no change in Estimated 28 29
Population Annoyed

Total Change in Estimated +10028 +1226
Population Annoyed

Compared with the Future Do Minimum, this Strategy shows that a much larger
proportion of zones would experience benefits than disbenefits, and there would
be an overall increase in Estimated Population Annoyed of +1226. This is largely

associated with the implementation of road improvements that are spread across



3.1.10

3.1.11

3.2
3.2.1

322

the whole of the study area. The benefits from rail improvements are more

localised within certain zones of the region.

Compared with the Present Do Minimum (current situation), this Strategy shows
clear disbenefits in both the number of zones that are ‘losers’ and in the total
change in Estimated Population Annoyed. This is, as would be expected, due to
traffic growth between the present and future scenarios and the noise increases
associated with the various transport service and infrastructure improvements. The
noise disbenefits of the strategy are spread across most of the study area. The

summary of its noise impact compared with the Future Do Minimum is as follows:
SoCoMMS Strategy — Overall noise disbenefits as net EPA increase of 1226 and
322 zones that win compared with 193 that lose. Table 2.2 contains AST entries

for the SoCoMMS Final Strategy.

Table 3.2 : AST entries for the SoCoMMS Strategy

Qualitative Comment

Quantitative Column

Overall Assessment

In 15% year:

193 zones ‘losers’
322 zones ‘winners’
Indicates benefits are
spread across the

region

Change in estimated
population annoyed in
longer term (15t year)
with Strategy compatred
with present Do
Minimum:

+10028

Change in estimated
population annoyed in
longer term (15t year)
with Strategy compared
with future Do
Minimum:

+1226

Local Air Quality and Greenhouse Gases

The appraisal procedure takes full account of the New Approach to Appraisal and

the specific guidance prepared for the multi-modal studies (GOMMMS). Within

GOMMMS, the relevant environmental sub-objectives are:

*  Air Quality: to reduce the effects of traffic on local air quality; and

*  Greenhouse Gases: to cut the level of emissions of several greenhouse gases,

especially carbon dioxide to help tackle climate change.

Methodology

In GOMMMS, the approach to assessing local air quality is based on either: the

change in properties exposed to air quality in 2004 (for particulate matter, using
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3.2.6

PMig) and in 2005 (for Nitrogen Dioxide), or on identitying total emissions in the
study area (for the same pollutants). At the strategy test stage, the total emissions

approach is used.

Changes in total emissions can be used as a surrogate or proxy for micro scale air
quality impacts. Generally reductions in total emissions in an area are likely to
result in improved air quality, although to what extent will not be clear from an
understanding of emissions alone. A reduction in total emissions may not in all
cases lead to a reduction in the population’s exposure to air pollution, as emissions
of air pollutants can undergo physical and chemical transformation in the
atmosphere. An understanding of changes in air quality against air quality
standards at specific receptor sites (and the effects on population) can only be
accurately determined where specific link traffic flows and speeds are available, as
in the GOMMMS method for Plans.

For greenhouse gases, the total emissions method is used for both the strategy and

plan stage, and is essentially the same method as for local air quality.

Emissions to air from the SoOCoMMS strategy is assessed using the procedures for
strategy testing outlined in section 4.4.18-4.4.31 (Oxides of Nitrogen and PMy),
and section 4.5 (Carbon Dioxide) of the GOMMMS manual. The GOMMMS
strategy test method estimates total emissions on the basis of vehicle kilometres,
vehicle speed and vehicle fleet-emission factors for the assessment year. Results
are reported as changes over the base case (“present year do-minimum” of 2000),
and the situation in the future without the strategy (“future year do-minimum” of

2016). Differences are calculated for each atrea, and the total summed.

The GOMMMS methodology is implemented using bespoke software developed
by Halcrow, as briefly outlined below. Two emissions models “ROADEMS” and
“RAILEMS* were developed to work with output from the EMME2 road and rail
models respectively. Both models calculate annual emissions of Oxides of
Nitrogen, patticulates (PMig) and Carbon Dioxide, from road and rail mobile
sources for each transport link included in EMME2. The separate outputs from
the two emissions models are processed in a third model (“DISTEMS”) to derive
total annual emissions for each pollutant on a zone by zone basis for the
SoCoMMS area. These emissions values are then further processed to derive
GOMMMS worksheet statistics and AST values. The basic model structure is
illustrated in Figure AQ1 (Appendix A).



3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

Model results are also analysed using GIS to indicate relative changes in population
exposure to emissions in very simple terms, i.e. a negative change (indicating
decrease in exposure to emissions) or positive change (indicating an increase in
exposure to emissions), between each strategy and the do-minimum case in 2016.
Changes are shown in relation to transport zones (544 zones in total are
considered in the SoOCoMMS study area) and Air Quality Management Atrea
(AQMA) status. AQMA are designated areas where there are particular air quality
problems, as identified by local authorities ‘reviews and assessments of their local
air quality” under the system of local air quality management (LAQM) through the
Environment Act 1995.

The graphical output of this GIS analysis is given in Figure AQ2 (changes in
relation to emissions of Oxides of Nitrogen) and Figure AQ3 (changes in relation

to emissions of PMio). Figures are in Appendix A.

The reader should consider the information conveyed in these figures together
with the results reported below and not in isolation. In line with GOMMMS, the
information shown on the figures does not indicate the magnitude of any changes

in emissions but only those zones where any changes are predicted.

Deviation from GOMMMS

The method adopted for deriving statistics for Nitrogen Dioxide (as indicated by
Oxides of Nitrogen) has deviated slightly from that shown in Worksheet 4.4 (Local
Air Quality) in the GOMMMS manual. This relates to the way in which the
compatisons between the "with Option” case with the “Do-minimum - present”
and “Do-minimum - future” cases are calculated. The method used matches that
outlined in GOMMMS for PMyo. For Nitrogen Dioxide, results are calculated by
subtracting the Index for the With Option case from the Index for “Do-minimum
- present”, or “Do-minimum - future” case. The resulting value may be positive or
negative or zero. A positive value indicates a worsening with regard to pollutant
emission, a negative value indicates an improvement with regard to emissions, and
zero indicates no-change in emissions with the strategy in place. This approach

has been agreed previously.

To assist the reader, additional figures are provided showing the results in a
different way. These include a ‘filter’, such that only locations with noticeable
changes are shown. Figure AQ4 and AQ5 (Appendix A) show these results for
Oxides of Nitrogen and PMj.

10



3.2.12

3.2.13

3.2.14

3.2.15

3.2.16

3.2.17

3.2.18

Data sources and assumptions

SoCoMMS EMME2 model output for roads and rail are used as inputs the
SoCoMMS emissions model. For road emissions, codes for 'A' and 'B' nodes for
each road link, road type code, average hour flow, speed and road link length are
input. For rail emissions, codes for 'I' and 'J' nodes for each rail link, train type

code, headway and rail link length are input.

In calculating road emissions the percentage heavy-duty vehicles (HDV = lorries,
buses and coaches over 3.5 tonnes) are assumed equivalent to heavy goods
vehicles (HGV = lorries over 3.5 tonnes only). There are four different link types
included in SoCoMMS EMME?2 (road) model. Percentages of HDV traffic
applicable for the whole of the SoOCoMMS area are: 11% for Motorways (EMME2
road type 41), 9% for Trunk Roads (EMME2 road type 42), 8% for 'A' roads
(EMME?2 road type 43), and 5% for 'B' roads (EMME2 road type 44).

For the road traffic emissions calculation it is necessary to derive Annual Average
Daily Traffic (AADT) flows from average hour flows forecast by the EMME2
(road) model output. The following factors are applied: 14.7 for Motorways, 14.2
for Trunk Roads, 13.8 for 'A' roads, and 13.6 for 'B' roads.

Emissions algorithms for light duty vehicles (LDV = cars and goods vehicles
under 3.5 tonnes) and HDV road traffic are derived from values in lookup tables
given under Volume 11, Section 3, Part 1 of the Design Manual for Roads and
Bridges (March 2000 amendment).

To determine annual road emissions, emissions calculated for AADT are factored

by 365 (days).

To calculate emissions from rail sources it is necessary to assume an average
number of rail motive power (diesel) units per class of locomotive/train type for
routes in the SOCoMMS area. The assumptions are: 1 locomotive per front hauled
train, 2 power cars per IC125 and DMU (excluding Class 205, where 1 power car is
assumed), and 4 power cars per Virgin Voyager. For simplicity, emissions from
power generating stations supplying third rail or overhead (electric) traction are

omitted for the strategy tests (as previously agreed).

In the calculation of annual emissions from rail sources, trains services are

assumed to operate for 18-hours per day over 363 days.

11



3.2.19

3.2.20

3.2.21

3222

3.2.23

3.2.24

Emission factors for rail motive power (diesel) units are taken from the UK

Emission Factor Database.

In determining the GOMMMS 'Emissions Estimate' values for PMjo and "NO,"
(Nitrogen Dioxide as approximated by Oxides of Nitrogen emissions) for each
strategy, TEMPRO population statistics cortresponding to each transport zone in
the SoCoMMS study area are used to determine population density (i.e. head of

population per square kilometre). Population estimates are for the years 2000 and
2016.

SoCoMMS transport zones are as indicated by GIS mapping.

Pre-strategy local air quality problems are indicated by Air Quality Management
Area (AQMA) status. Designated status has been determined for each transport
zone from a survey of all local authorities in the SoOCoMMS study area.
Designation is shown zone by zone, rather than by local authority. For the
SoCoMMs study, as a worst-case assumption no differentiation is made of zones
with AQMA designation where this may be exclusively for Nitrogen Dioxide or
exclusively for PMjq.

Results of the Strategy Tests — Local Air Quality

Details of the results are shown in Worksheet 4.4 (Table AQ1a and AQ1b). Table
AQ1la (Appendix A) shows the zone by zone results, and Table AQ1b (below)
summarises the net effect of the strategy. For emissions over the SoCoMMS study
area as a whole, the strategy would result in net reductions in emissions of Oxides
of Nitrogen and PMio in 2016. This is indicated in Tables AQ1a and AQ1b by
negative "Emissions Estimate" values. The Emissions Estimate is a crude

indicator of population exposure to the pollutants Nitrogen Dioxide and PM;j.

Emissions of Oxides of Nitrogen and PMjo are lower in the "Future Do-
minimum" (2016) than in the "Present Do-Minimum" (2000), whete 58,801 tonnes
of Oxides of Nitrogen and 1,795 tonnes of PM;o in 2000 reduce to 27,997 tonnes
and 592 tonnes respectively by 2016. These reductions are in line with the UK Air
Quality Strategy, which predicts year on year reductions in vehicle emissions until
about 2015 when the trend is expected plateau due to the effects of continual

traffic growth cancelling out improvements in emissions from individual vehicles.

12



3.2.25

3.2.26

Table A Q1b: Worksheet 4.4 Environment: Local Air Quality — Strategy Level

Option name: Test ‘Final’ Strategy

Year: 2016
Number of With ‘Final’ strategy With ‘Final’ Strategy
Zones = ... Compared to Present Compared to Future Do-

Do-Minimum (2000) Minimum (2016)
“NO2” PM10 “NO2” “PM10”

... with 28 4 64 67
positive
“losers”
... with 481 505 445 442
negative
“winners”
... with no- 35 35 35 35
change
“Emissions -25002987 | -1106512 -3113286 -33257
estimate” value

Compared to the Present Do-Minimum, the strategy has a net benefit (93% of
zones are "winners"). There are 35 zones with no-change. Thirteen of these zones
indicate no change, as they have no residential population (including major
shopping centres and transport interchanges). Compared to the Future Do-

Minimum, the strategy has a net benefit (80% are winners).

The GIS reveals more about distribution of changes over the SoCoMMS,
particularly in relation to areas with AQMA status. As shown in Figures AQ2 and
AQ3, the strategy results in some increased emissions of local air pollutants within
local authority AQMA designations. Increases are confined to a small number of
transport zones: 1111, 1201, and 1409, and three local authorities: Sevenoaks,
Medway and Maidstone (as shown in Table AQ2a). Analysis of these increases
(against the Future Do-Minimum) shows them all to be very small (i.e. negligible) -
generally less than 1 tonne in the case of both pollutants (as shown in Table
AQ2b). None of the AQMAs fall within the main study area, only within the

transport zone of influence.

13



Strategy Number of Number of Zones Zones Local authority Local authority
test Zones with Zones with Experiencing Experiencing District containing District containing
designated Designated Increase in Increase in zone Zone
AQMA AQMA Emissions of Emissions of Containing AQMA Containing
Experiencing Experiencing NOx PM10 designation AQMA designation
Increase in Increase in experiencing Experiencing
Emissions of Emissions of increase in NOx Increase in PM10
Nox PM10 emissions emissions
Final | 3 2 1201, 1111, | 1111, 1409 Sevenoaks, Medway,
1409 Medway, Maidstone
Maidstone

Table A Q2a: SoCoMMS transport zones with designated A QMA where increases in emissions of local air

pollutants are expected with strategy (2016)

Notes: a) A total of 25 zones (out of 544 considered) contain AQMA designated. These are located

outside of the main SoCoMMS study area within the transport zone of influence

b) An indicated increase in emissions does not necessarily indicate an air quality problem

¢) All zones indicated have resident populatiion

14




Zone | Oxides of Nitrogen Strategy Zone PM10 Strategy

Present Future Do- ‘Final’ Present | Future ‘Final’

Do- Minimum Do- Do-

Minimu Minimu | Minim

m m um

Actual Actual Actual Increase Actual Actual | Actual | Increase
1105 85 35 - - 1105 3 1 - -
1109 76 31 - - 1109 3 1 - -
1111 110 54 54 < 1111 3 1 1 <
1201 939 336 336 < 1201 26 7 - -
1405 55 25 - - 1405 2 1 - -
1409 341 152 153 1 1409 9 3 3 <

Table A Q2b: Increases in emissions (with strategies) for transport zones with designated A QMA

Notes: All emissions are shown in tonnes

Indicated ‘Increase’ in emissions = with strategy test ‘Actual’ — Future Do-Minimum ‘Actual’

Total emissions of Oxides of Nitrogen in Future Do-Minimum for all 544 zones = 27,997 tonnes

Total emissions of PM10 in Future Do-Minimum for all 544 zones = 592 tonnes

3.2.27

3.2.28

3.2.29

Figure AQ4 and AQ5 show the results just for zones with noticeable changes in

emissions. Noticeable is defined for SoCoMMS as emission changes in a zone

over 5% compared to the future do-minimum, and the zone being populated.

After these criteria are applied, the results are overlaid on maps of existing air

quality problems (based on AQMA). This cleatly shows a large reduction in the

number of zones affected by the strategy.

Overall, no zones with AQMA are worsened by the strategy (for both Nitrogen

Dioxide and PMyp). Two zones with AQMA are potentially improved by the

strategy for Nitrogen Dioxide. In any event, all AQMA are outside of the study

area. Zones with noticeable increases in emissions are primarily along the main

routes east-west, and are all in areas without current AQMA.

Results of the Strategy Tests — Greenbouse Gases

Overall emissions of Greenhouse Gases are indicated by percentage change in

Carbon Dioxide emissions over the do-minimum, as shown in worksheet 4.5

(Table AQ3a). Zones with relatively large emissions of Greenhouse Gases reflect

the major transport corridors and intersections. A change of less than 100%

15




represents a net reduction in Carbon Dioxide; conversely a change of greater than

100% represents a net increase. Table AQ3b gives an analysis of the results.

3.2.30 Implementation of the strategy would result in a net increase in Carbon Dioxide of
around 10% over that predicted for the Present Do-Minimum. A net increase is
predicted for the majority of zones. Implementation of the strategy in would result
in a net reduction in Carbon Dioxide of 2% below that predicted for the Future
Do-Minimum. A net reduction is predicted for the majority of zones.
Strategy Number of | Number of | Number Emission | Percentage | Difference | Percentage
Test Zones with | Zones with | of zones in 2016 of Future With change
decrease in Increase in | with no (tonnes) | Do- strategy
Emissions Emissions change Minimum | (tonnes)
(compared (compared | (compared
to Future to Future to Future
Do- Do- Do-
Minimum) Minimum) | Minimum)

‘Final’ 446 69 29 6,581,752 | 98% - 137,742 | -2%

Final A Q3b: Analysis of Worksheet 4.5 results for Greenhouse Gases

Notes: a) Total Carbon Dioxide emissions for Present Do-Minimum (all 544 zones) = 5,965,292 tonnes
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4 Impact on the Physical Environment



4.1
4.1.1

4.2
4.2.1

4.2.2

4.2.3

Impact on the Physical Environment

Introduction
The assessment methodology has followed the assessment approach as set out in
GOMMMS. The full GOMMMS assessment worksheets have been completed for

each scheme.

Additionally, a worksheet was devised in order to summarise the GOMMMS
worksheets. These reflect the GOMMMS assessment stages and aggregated
scoring. The worksheets are based on these four stages, or steps, which are
explained below, with the results and scores being translated onto the Appraisal

Summary Table. Summary sheets have been completed for each identified patt.

Landscape

Landscapes as defined by GOMMMS is both the physical and cultural
characteristics of the land itself and the way in which we perceive these
characteristics. The methodology is based on an assessment of impacts on specific

locations along the corridor where schemes are to be implemented.

Methodology

Step A — Description of the Countryside Character

1 Description of the character zones where there is to be landtake (broad
character area descriptions / tranquil areas);

2 Identify main features that give the zone its district character/local
distinctiveness/key characteristics; and

3 Identify any landscape designations.

The methodology involves the describing of the countryside characteristics of the

location. These characteristics or features come under the headings of:

*  pattern —an expression of the relationship between topography and form,

elevation and the degree of enclosure and scale

* tranquillity — the remoteness and sense of isolation, or lack of it within the

landscape
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4.2.4

4.2.5

4.2.6

4.2.7

* cultural — descriptions of how landscape elements of an historic or traditional

nature contribute to landscape character

* landcover —the way in which the land is farmed or managed contributes to the

character of the landscape

* summary of character- summarises and pulls together the primary features

outlined above and includes more general observations

Step B - Evaluating Environmental Capital and Sensitivity to Change

1 Identify the key attributes and their importance (eg scale, rarity,
importance and substitutability);

2 Identify the landscape’s sensitivity to change:
— low sensitivity;
— moderate sensitivity; and

— high sensitivity.

GOMMMS provides landscape indicator against which the description of each

feature is assessed. These indicators are:

* geographical scale at which the feature attribute matters
* rarity of the feature in the locality and at regional and national level
* importance of feature and at what level

* substitutability addresses whether features are replaceable within a nominal
100 years

* impact — used to describe and score the potential impact of the scheme on

features and attributes

* additional mitigation as part of the scheme design to achieve best fit within

the landscape
GOMMMS suggests the completion of worksheet 4.5 so to assess the affect of the
schemes on the features. The summaries of the worksheets are set out in Appendix
B.

Step C — Impact Assessment

(3) Identify the potential impacts of the ‘plan stage’;
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4.2.8

4.2.9

4.2.10

4.2.11

— direct and indirect landscape impacts and effects; and
— positive or adverse effects.

3) Complete the Landscape ‘Worksheet” (GOMMMS) and confirm Summary
Assessment Score, together with qualitative comments. Use GOMMMS
Scoring:

3 Very large negative impact;

(3) Large negative impact;

(3) Moderate negative impact;
(3) Slight negative impact;

(e) Neutral impact;

(3) Slight positive impact; and
(3) Moderate positive impact.

3) Complete the Landscape section in the Appraisal Summary Table:
—  Qualitative Impact;

— Quantitative Impact; and

— Assessment Score.

Meetings and discussions with statutory environmental bodies, county and local
authorities, and the public have taken place and have informed the baseline

environmental data.

The overall impact that each of the schemes has on the landscape is given an
assessment score. These scores are based on the standard 7 point scale outlined
and defined in GOMMMS. The following impact scores are given to the locations
within the study area where the strategy suggests schemes should be introduced.

All of the accumulated data has been recorded in a set of plans on the SoCoMMS
GIS Environmental Database to provide the basis for the assessments. These
include landscape, biodiversity, cultural heritage, and townscape designations.

Appraisal

Direct results of the appraisal for each element assumed in the strategy are shown

below:
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LANDSCAPE

Scheme Impact Score
Totton to Hythe The scheme will have no direct impacts on the | Neutral
Railway landscape assuming the existing railway width
and alignment is retained and the line is
currently used for freight.
M27 between |3 and J4 | The widening scheme, although within existing | Slight Negative
highway boundaries, is likely to have some
detrimental impacts on landcover and landscape
pattern particularly.
Eastleigh Chord The short section of new railway line is unlikely | Neutral
to have any significant detrimental impacts on
the landscape. Any existing scrub lost could be
substitutable by new planting.
Fareham Dualled The railway track dualling is likely to have some | Slight Negative
Section of Railway Line | detrimental impacts on woodland and valleyside
landform particularly, although the visual
impact will be mostly contained due to the fairly
enclosed character of the landscape.
(Assumed dualling design will be chosen to
minimise loss of woodland, otherwise negative
some may increase to moderate).
Chichester Fishbourne There will be a direct impact on landscape of Slight Negative
Roundabout medium importance at a local level. There is an
opportunity to minimise the landscape impact
by new hedgerows, treebelts and high quality
design of structures.
Chichester A27/A286 There will be a direct impact on landscape of Slight Negative
Roundabout low value at a local level. There is an
opportunity to reduce the landscape impact of
the flyover by high quality design of structures
and treebelt planting.
Chichester A27/A259 There will be a direct impact on landscape of Slight Negative
Roundabout low value at a local level. There is an
opportunity to reduce the visual impact of the
grade separated junction (assumed to involve
flyover) by new tree belts/hedgerows and high
quality design of structures. (An underpass
instead could potentially reduce the impact to
neutral if accompanied by significant
replacement planting).
Chichester Portfield There will be little impact on the landscape Neutral
Junction Closure (Oving | which is typical urban fringe.
Road)
Chichester The removal of the roundabout will have little Neutral
A27 /Junction with impact on landscape
B2145 Wyke road
Chichester There will be a direct impact on landscape of Slight Negative
A27/Wetshampnett low value at a local level. There is an
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LANDSCAPE

Scheme Impact Score
Roundabout opportunity to reduce the visual impact of the

enlarged roundabout and flyover by new

treebelts, hedges and woodland planting on

disturbed land.
Fontwell A27/A29 A grade separation with flyover is likely to have | Slight Negative
(Eastergate) a slight detrimental impact on landscape.
Roundabout
Fontwell A27/A29 A grade separated junction with flyover is likely | Moderate Negative

(Slindon) Roundabout

to have detrimental impacts on landcover,
landscape pattern and tranquillity. (An
underpass may have an equivalent impact
particularly due to possible effects on
landcover).

Arundel Bypass

Mainly offline route is likely to have a
significant/detrimental impact on the landscape
and be difficult to mitigate for. More
information patticularly the type and height of
crossing structure over the Arun Valley is
needed to fully assess impact.

Large Negative

Littlehampton Wick
Railway Station

Due to strong urban fringe character around the
location for the new station enclosed by a
variety of bulk land uses, it is unlikely to have a
detrimental impact on the landscape overall and
there may be opportunities for enhancement
with high quality built development and
landscape design of station surrounds.

Neutral

Worthing A27 Tunnel

New cuttings associated with tunnel entrances
around Durrington and North Lancing will
have some detrimental impact on landscape
pattern and landcover. More information on
extent of necessary cutting, position of tunnel
portals is needed to fully assess impact. A more
northerly route for the tunnel through the
Downs is likely to result in a higher negative
score.

Slight Negative

Lewes Southerham
Roundabout

The junction improvements may have some
adverse impact on landform, and views from
higher land within the South Downs AONB
and on the landscape setting of Lewes. Impact
is difficult to fully determine without more
information on the type/extent of junction
improvements.

Slight Negative

Lewes Beddingham
Flyover

The Flyover is likely to have a particularly
adverse visual impact on the open landscape of
the South Downs AONB and on the setting of
Beddingham even taking account of route
online.

Large Negative

Selmeston Bypass

Although single carriageway the bypass will
have detrimental impacts on landscape patterns,
tranquillity, cultural landscape and landcover.

Moderate Negative
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4.2.12

4.2.13

4.2.14

LANDSCAPE

Scheme

Impact

Score

Wilmington Bypass

The scheme is likely to have a detrimental
impact on landscape pattern and landscape
particularly albeit some sections are online or in
close proximity to existing road/rail routes.

Moderate Negative

Eastbourne Railway The scheme is expected to have only a very Neutral
Station localised slight detrimental impact on pasture

landcover and existing hedgerows (which could

be mitigated for), and visual impact must be

seen in the context of the existing urban

development.
Bexhill St Leonards Given the location of strong urban character Neutral
West Marina Railway and taking into account possible mitigation
Station measures, the scheme is unlikely to have a

detrimental impact on the landscape.

Hastings-Bexhill Link
Road

There will be detrimental impacts on landscape
pattern, particularly valleyside landform and
valley form and on landcover.

Large Negative

Dover A2 at Upton Online dualling with a slight detrimental impact | Slight Negative
Wood on landscape pattern, landcover and tranquillity.
Park and Ride Sites These proposals are at concept stage therefore | Not applicable

specific sites have not as yet been identified

The scheme will have a neutral-slight negative impact on the majority of the study
area. However, large negative impacts on the landscape have been identified on

certain parts of the study atrea, including Arundel, Lewes, and Hastings.

The landscape pattern and landcover between Junctions 3 and 4 of the M27 in
Southampton would be damaged (slight negative impact) by improvements to the
M27. There will be a slight direct negative impact on landscape around the A27
through Chichester (between Fishbourne and Westhampnett roundabouts) and
Fontwell caused by junction improvements (moderate negative impact in the case
of the Fontwell/Slindon Roundabout (A27/A29). There will be a detrimental
(large negative) impact on the setting of Arundel which is close to the boundary
with the Sussex Downs AONB. There will be a slight negative impact on
landscape pattern and landcover associated with tunnel entrances around the A27
to the north of Worthing. The proposed flyover at Beddingham will have a large
negative impact on the landscape. Between Selmeston and Wilmington there will
be a moderate negative impact on the landscape. There will be a large negative
impact on the landscape between Bexhill and Hastings along the route of the
proposed link road. There will be a slight negative impact on the landscape around
Upton Wood at Dover caused by dualling of the A2.

The overall assessment is Large Negative Impact.
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4.3
4.3.1

4.3.2

4.33

4.34

Townscape

Townscape is defined by GOMMMS as the physical and social characteristics of
the built and unbuilt urban environment and the way in which we perceive those
characteristics. The methodology is based on an assessment of impacts on specific

locations along the corridor where schemes are to be implemented.
Step A - Townscape Characterisation

1 Description of the townscape where there is to be landtake (relevant
elements of Character Areas).

2 Identify main features that give the area its townscape character.

3) Identify any townscape designations separately e.g. Area of Special
Character - local plan designation (by scheme).

The methodology involves the describing of the townscape characteristics of the

location. These characteristics or features come under the headings of:

*  Layout — the way that buildings routes and open spaces are place in relation to

each other

* Density and mix — refers to the amount of floorspace of buildings relative to

and area and the range of uses

* Scale - is the size of buildings and structure in the townscape in relation to

their surroundings

* Appearance — and local distinctiveness of buildings and structures within a

tOWﬂSCﬁpC

*  Human Interaction — the way in which people — rather than vehicles interact

with the urban environment

*  Cultural — descriptions of how townscape elements of a traditional or historic

nature contribute to townscape character

*  Summary of character - summarises and pulls together the primary features

outlined above and includes more general observations

Step B - Evaluating Environmental Capital and Sensitivity to Change

1 Identify the key attributes and their importance (eg scale, importance,
substitutability);
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4.3.5

4.3.6

4.3.7

4.3.8

GOMMMS provides landscape indicator against which the description of each

feature is assessed. These indicators are:

* geographical scale at which the feature attribute matters

* rarity of the feature in the locality and at regional and national level
* importance of feature and at what level and to whom

* substitutability addresses whether features are replaceable

* changes in do-minimum — key changes that will occur in the absence of the

transport proposal

* impact — used to describe and score the potential impact of the scheme on

features and attributes

* additional mitigation as part of the scheme design to achieve best fit within

the landscape
Step C - Impact Assessment

) Identify the potential input:

2 Complete the Townscape ‘Worksheet” (GOMMMS) and complete
Summary Assessment Score, together with qualitative comments. Use
GOMMMS Scoring:

(a) Large negative impact

(b) Moderate negative impact
(c) Slight negative impact

(d) Neutral impact

(e) Slight positive impact

(f) Moderate positive impact
(g) Large positive impact

3) Complete the Townscape Section of the Appraisal Summary Table:
= Qualitative Impact;

— Assessment Score

GOMMMS suggests the completion of worksheet 4.7 so to assess the affect of the

schemes on the features. The worksheets for each scheme are set out in Appendix.

The overall impact that each of the schemes has on the townscape is given an

assessment score. These scores are based on the standard 7 point scale outlined

24



4.3.9

and defined in GOMMMS. The following impact scores are given to the locations

within the study area where the strategy suggests schemes should be introduced.

Direct results of the appraisal for each element assumed in the strategy are shown

below

TOWNSCAPE

Scheme

Impact

Score

Totton to Hythe Railway

The railway line would enable
people to move more freely
around the area, thus increasing
the opportunities for human
interaction

Moderate Positive

M27 between J3 and J4 The M27 will become more Slight Negative
dominant in the townscape.
Eastleigh Chord The impacts will mainly affect the | Slight Negative
industrial area through which the
railway line would run.
Fareham Dualled Section of There will be little effect on the Neutral
Railway Line rural appearance of the area, or
on the isolated farm buildings
Chichester Fishbourne Local appearance could change Slight Negative
Roundabout with some landtake from either a
flyover or underpass, and
potential views of the scheme
from the wider townscape if a
flyover were proposed
Chichester A27/A286 The dwellings close to the Slight Negative
Roundabout existing road and roundabout
could be affected.
Chichester A27/A259 There will be effects on some Slight Negative
Roundabout farm buildings in the locality.
Chichester A27/Junction with The removal of the roundabout Slight Positive
B2145 Wyke road will have a beneficial impact on
townscape
Chichester Portfield Junction No impacts have been identified. | Neutral
Closure (Oving Road)
Chichester A27/Westhampnett The area is currently congested Slight Positive
Roundabout and junction improvements
would serve to increase human
interaction in the area.
Fontwell A27/A29 (Eastergate) No impacts have been identified. | Neutral
Roundabout
Fontwell A27/A29 (Slindon) There is likely to be an adverse Slight Negative
Roundabout impact on Slindon Park
Arundel Bypass The scheme would have a Neutral

moderate beneficial impact on
Arundel town centre where the
nationally important features of
the townscape ate situated. There
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TOWNSCAPE

Scheme

Impact

Score

will, however, be a slight-
moderate adverse impact on the
area through which the proposed
road would run (eg Tortington
and south Arundel).

Littlehampton Wick Railway
Station

The scheme will enable greater
human interaction within the
area.

Slight Positive

Worthing A27 Tunnel

The existing A27 would be
relieved of traffic, thus improving
the townscape and potential for
human interaction in the area,
which is mainly residential,
together with a retail park.

Slight Positive

Lewes Southerham Roundabout

There would be some potential
local impacts on residential and
employment areas near to the
junction.

Slight Negative

Lewes Beddingham Flyover

There are scattered buildings in
the area, together with the village
of Beddingham, which will have
their townscape adversely

affected.

Moderate Negative

Selmeston Bypass

The scheme will have benefits for
the settlements within the area,
such as Selmeston and some
scattered farms.

Moderate Positive

Wilmington Bypass

There will be benefits for the
settlements within the area, such
as Selmeston and Wilmington.

Slight Positive

Eastbourne Railway Station

There may be some visual impact
due to the scale, appearance and
elevation of the station. There
may also be some loss of open
space and impact on the
recreational function of the area.

Slight Negative

Bexhill St Leonards West Marina
Railway Station

Due to the position of the railway
station on the embankment, there
may be a visual impact on the
recreational function of the beach
and some of the houses in the
area.

Slight Negative

Hastings-Bexhill Link Road

Any road widening is likely to
have a significant impact on the
character of Bexhill, and the
houses fronting the road in
particular.

Large Negative

Dover A2 at Upton Wood

Temple Farm is likely to be
slightly adversely affected by the

scheme.

Slight Negative
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4.3.10

4.3.11

4.3.12

4.4
4.4.1

44.2

TOWNSCAPE

Scheme

Impact Score

Park and Ride Sites These proposals are at concept Not applicable

stage therefore specific sites have
not as yet been identified

The scheme will have a neutral-slight negative impact on the majority of the study
area, with a number of areas experiencing a beneficial impact. However, a large

negative impact has been identified in Hastings.

There will be a moderate benefit on one area, and a negative impact on two areas,
of townscape in Southampton caused by improvements to the M27 between
junctions 3 and 4 and improvements to rail links between Totton and Hythe.
There will be a negative impact on areas of townscape in Chichester caused by
improvements to roundabouts. One area of Chichester (around Westhampnett
roundabout), however, will experience an improvement in townscape. There will
be a slight negative impact on Slindon Park in Fontwell caused by improvements
to the roundabout. There will be a slight positive impact on the townscapes of
Littlehampton (due to a new station at Wick) and Worthing (due to the tunnel).
There will be a slight-moderate negative impact on the townscape between Lewes
and Selmeston caused by improvements to the Southerham roundabout and to the
A27, but a positive impact on Wilmington caused by the removal of traffic from
the A27 which runs close by. Eastbourne and Bexhill will experience a slight
negative impact caused by the proposed new railway stations. The Bexhill-Hastings
Link Road will have a large negative impact on the local townscape and there will
be a slight negative impact on the townscape near Upton Wood in Dover caused
by improvements to the A2 at this point.

The overall assessment is Large Negative Impact.

Heritage

The man-made historic environment as defined by GOMMMs comprises of:
buildings of architectural or historic significance; areas such as parks gardens other
designed landscapes or public spaces remnant historic landscapes and
archaeological complexes; and sites (e.g. ancient monuments, places with historical
associations such as battlefields, preserved evidence of human effects on the

landscape etc).

Step A - Heritage Characterisation
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4.4.3

4.4.4

445

1 Description of the historic areas where there is to be landtake (relevant
elements of Character Areas and Natural Areas);

2 Identify main features that give the area its distinctive historic character;
and

(3) Identify any heritage designations sepatately (by scheme/combination of

schemes).

It involves describing the character of the heritage in question. The features that

most strongly define the heritage resource come under the headings of:

*  Form — the physical form of the site, buildings, historic land/townscapes or

other heritage assets being described and appraised

*  Survival — a description of the extent of survival of the likely original or

characteristic fabric along with an estimate of how much remains

*  Condition — the appearance and present management of the heritage resource

along with its stability and likely rate of change from existing condition.

*  Complexity — the diversity of elements and their relationships within a part of

the heritage resource and the wider complexity of its relationships beyond

these immediate limits.
*  Context — the immediate setting of the site, building or area
* Period — the date of origin and duration of use of the heritage resource

described

Step B - Evaluating Environmental Capital and Sensitivity to Change

M Identify the key attributes and their importance (eg scale, significance,
rarity).

GOMMMS provides landscape indicator against which the description of each

feature is assessed. These indicators are:

*  Scale it matters — the geographical scale at which the features matter to

both policy makers at all levels and to local stakeholders.

* Rarity - of the feature in the locality and at regional and national level as

well as the fragility and vulnerability of the heritage

* Significance — of the feature at the local, regional and national scale
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4.4.6

4.4.7

4.4.8

4.4.9

* Impact - used to describe and score the potential impact of the scheme

on features and attributes

GOMMMS suggests the completion of worksheet 4.8 so to assess the affect of the

schemes on the features. The worksheets for each scheme are set out in Appendix.

The overall impact that each of the schemes has on the townscape is given an
assessment score. These scores are based on the standard 7 point scale outlined
and defined in GOMMMS. The following impact scores are given to the locations

within the study area where the strategy suggests schemes should be introduced.
Step C - Impact Assessment

1 Identify the potential impacts
2 Complete the Heritage “Worksheet” (GOMMMS) and complete Summary
Assessment Score, together with qualitative comments. Use GOMMMS
Scoring:
(a) Large negative impact;
(b) Moderate negative impact;
(c) Slight negative impact;
(d) Neutral impact;
(e) Slight positive impact;
(f) Moderate positive impact; and
(g) Large positive impact
3) Complete the Heritage of Historic Resources Section of the Appraisal
Summary Table:
= Qualitative Impact
— Quantitative Impact; and

— Assessment Score.

Appraisal

Direct results of the appraisal for each element assumed in the strategy are shown

below:
HERITAGE
Scheme Impact Score
Totton to Hythe Railway The scheme may directly impact on | Slight Negative

features associated with the history
of the railway line. The scheme
may impact upon the setting of
three listed buildings, one
Conservation Area in Hythe, and
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HERITAGE

Scheme

Impact

Score

one local park and garden. The
scheme may impact upon currently
unidentified archaeological
deposits.

M27 between J3 and J4

The scheme may directly impact
upon one Grade II listed building.
The scheme may potentially affect
the setting of; one Grade IT*; and
four Grade II listed buildings. The
scheme may affect currently
unrecorded archaeological deposits
within the road corridor.

Slight Negative

Eastleigh Chord

The scheme will directly impact
upon a number of potentially
significant built heritage assets. The
scheme also has the potential to
impact upon currently unidentified
buried archaeological remains.

Slight Negative

Fareham Dualled Section of
Railway Line

The scheme may directly impact
upon two Grade II listed
complexes, a regionally significant
historic landscape, and five locally
significant archaeological sites. The
scheme may also directly impact
upon currently unidentified
archaeological deposits. The
scheme may negatively affect the
setting of the three Grade II Listed
building complexes and one Grade
II listed church.

Moderate Negative

Chichester Fishbourne
Roundabout

The scheme may affect the setting
of three listed buildings. The
scheme will not directly impact on
any heritage assets identified during
this assessment. However the
scheme may impact upon currently
unidentified assets.

Slight Negative

Chichester A27/A286
Roundabout

The scheme may impact upon
medieval / post medieval deposits
connected with Chichester or
Stockbridge. The scheme also has
the potential to impact upon
currently unidentified assets.

Slight Negative

Chichester A27/A259
Roundabout

The scheme may impact upon
potentially significant prehistoric
deposits connected with the pre-
roman history of Chichester. The
scheme may also impact upon a
number of currently unidentified
heritage assets.

Slight Negative
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HERITAGE

Scheme

Impact

Score

Chichester A27/Junction with
B2145 Wyke road

The scheme will have no impact on
the historical environment

Neutral

Chichester Portfield Junction
Closure (Oving Road)

The scheme may adversely affect
the setting of a number of listed
buildings. The scheme will directly
impact upon no identified heritage
assets. The scheme may directly
impact upon currently unidentified
heritage assets.

Slight Negative

Chichester A27/Westhampnett
Roundabout

No identified assets will be directly
affected by the scheme. The

scheme has the potential to impact
upon currently unidentified assets.

Neutral

Fontwell A27/A29 (Eastergate)
Roundabout

The scheme will directly impact
upon no known heritage assets.
The scheme may have a slight
impact upon the setting of Slindon
Park.

Neutral

Fontwell A27/A29 (Slindon)
Roundabout

There is likely to be an adverse
impact on Slindon Park

Slight Negative

Arundel Bypass

The scheme will have a beneficial
effect on the amenity value of
historic Arundel. It will have a
negative impact on the setting of
historic Arundel. The scheme will
directly impact upon numerous
known archaeological deposits,
extensive areas of historic
landscape interest and a medieval
deep park. The scheme may also
directly impact on one SAM. The
scheme will indirectly impact upon
one SAM and a number of other
known archaeological sites. The
scheme is also likely to impact
upon currently unidentified
heritage assets.

Large Negative

Littlehampton Wick Railway
Station

The scheme will directly impact
upon no known heritage assets.
The scheme has the potential to
impact upon currently unidentified
assets.

Neutral

Worthing A27 Tunnel

The beneficial effects of the
reduction in overland traffic on
historic resources along the
scheme’s length, seemingly balance
out the potentially negative impacts
on areas of historic parkland, areas
of historic landscape and possible
historic buildings. The scheme has

Neutral
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HERITAGE

Scheme Impact Score
the potential to impact upon
currently unidentified assets.

Lewes Southerham Roundabout | The scheme is likely to affect assets | Slight Negative
from a range of periods.

Lewes Beddingham Flyover The proposed scheme may have a | Slight Negative

slight affect the visual setting of at
least three SAMs. The scheme
may affect a range of
archaeological / palaco-
environmental remains sealed in or
below the alluvial deposits of the
valley floor.

Selmeston Bypass

The scheme will directly impact
upon and sever the historic
landscape of the study area as well
as affecting the setting of Firfe
park and may also affect the setting
of Chatlston Museum The scheme
may potentially impact upon
currently unidentified assets from a
range of periods

Moderate Negative

Wilmington Bypass

The scheme will directly impact on
and sever the historic landscape of
the study area. The scheme may
impact on the setting and amenity
value of Wilmington, Wootton
Manor and Berwick. The scheme
may have a beneficial impact upon
the amenity value of Wilmington
Green. The scheme may also
impact upon a number of currently
unidentified.

Moderate Negative

Eastbourne Railway Station The scheme has the potential to Neutral
impact upon currently unidentified
assets.

Bexhill St Leonards West Marina | The lack of heritage information Neutral

Railway Station

and information about the scheme
restricts the accuracy of the
assessment.

Hastings-Bexhill Link Road

The proposed scheme will
probably affect the setting of three
Grade II listed buildings and a
number of archaeological sites.
The scheme may directly impact
upon a range of archaeological
sites. The scheme will sever and
severely compromise the relatively
cohesive and intact historic
landscape between Bexhill and
Hastings. The scheme may impact

Moderate Negative
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4.4.10

4.4.11

4.4.12

4.5
4.5.1

HERITAGE

Impact Score

upon currently unidentified
archaeological and palaco-
environmental deposits.

Dover A2 at Upton Wood The scheme may directly impact on | Slight Negative

an area of Ancient Woodland, two
regionally significant archaeological
sites and one locally significant
archaeological site. 'The scheme
may have an impact on the setting
of four Grade 11 listed buildings.
The scheme also has potential to
impact upon currently unidentified
heritage assets.

Park and Ride Sites These proposals are at concept Not applicable

stage therefore specific sites have
not as yet been identified

The scheme will have a neutral-slight negative impact on the majority of the study
area. However, a large negative impact on the historic environment has been

identified in Arundel.

There will be slight negative impacts on the historical resource between Junctions
3 and 4 of the M27 and around the Eastleigh Chord in Southampton. The scheme
may impact on historical areas in Fareham along the route of the proposed railway
line dualling. Historical assets along the A27 through Chichester (between
Fishbourne and the A27/A259 roundabout near Portfield) will be adversely
affected. There will be a beneficial effect on the amenity value of Arundel, but
large negative impacts on the town’s setting caused by the proposed bypass. There
will be a slight-moderate negative impact on historical features and their settings
between Lewes and Wilmington. The Bexhill-Hastings Link Road will have a
moderate negative impact on the historical resource along its route. Historical
features around Upton Wood in Dover will experience a slight negative impact
caused by the dualling of the A2.

The overall assessment is Large Negative Impact.
Biodiversity
The methodology is based on an assessment of impacts on all biodiversity and

earth heritage areas in the study areas along the corridor where schemes are to be

implemented.
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Step A - Description of Biodiversity and Earth Heritage Features

©)

)

Identify the main biodiversity and earth heritage features that give the area
its distinctive character; and
Identify the designated area (international, national and county) (define by

scheme/ combination of schemes)

It involves describing the biodiversity and earth heritage features of the location

under the following headings:

Area - all biodiversity and earth features that are affected, or potentially
affected by each scheme are listed.

Attribute/feature

Scale at which it matter
Importance

Trend

Substitution possibilities

Step B - Evaluating Environmental Capital and Sensitivity to Change

©)
)

Identify for the main features their key attributes;
Identify sensitivity to change of attributes /features:

Step C - Impact Assessment

©)
@

€)

Identify the potential impacts;

Complete the biodiversity “Worksheet” (GOMMMS) and complete
Summary Assessment Score, together with qualitative comments. Use
GOMMMS Scoring:

(a) Very Serious Adverse Impact;

(b) Serious Adverse Impact;

(c) Significant Adverse Impact;

(d) Minor Adverse Impact;

(e) Neutral;

(f) Minor Gain;

(¢) Significant Gain; and

(h) Major Gain.

Complete the Biodiversity section of the Appraisal Summary Table:
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= Qualitative Impact;

— Quantitative Impact and

— Assessment Score.

Appraisal

Direct results of the appraisal for each element assumed in the strategy are shown

below:

BIODIVERSITY

Scheme Impact Score

Totton to Hythe Railway The railway line runs through two | Minor Adverse
SSSIs (Lower Test Valley and
Dibden Bay). The existing railway
line is being used.

M27 between J3 and J4 There are no designated sites Neutral
near the proposed scheme. There
may be possible local nature
conservation impacts.

Eastleigh Chord No nature conservation or earth | Neutral

heritage designated sites near the
proposed new section of the
railway line. There will be
potential local nature
conservation impacts.

Fareham Dualled Section of
Railway Line

There is likely to be some loss of
ancient semi-natural woodland
and the ecology of a good quality
chalk river (River Meon).

Minor Adverse

Chichester Fishbourne
Roundabout

The construction works and
polluted runoff from the road
could damage the integrity of this
site and impair its function as a
buffer for the Chichester
Harbour SSSI.

Minor Adverse

Chichester A27/A286
Roundabout

The junction improvement could
have an adverse impact on the
Chichester Canal SNCI at the
construction stage, due to
accelerated erosion and silt
entering the watercourse. This
would require mitigation

Minor Adverse

Chichester A27/A259
Roundabout

An impact on the hydrogeology
of the Chichester Canal Pits and
Legthorne Meadow SNCI could
have a minor impact on their
integrity.

Minor Adverse

Chichester Portfield Junction
Closure (Oving Road)

The roundabout is in close
proximity to the Legthorne
Meadow SNCI.

Minor Adverse
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BIODIVERSITY

Scheme

Impact

Score

Chichester A27/Junction with
B2145 Wyke road

The removal of the roundabout
will have a slight beneficial
impact on the SNCI. However
construction work may have a
slight negative impact unless
satisfactory mitigation measures
are put in place

Neutral

Chichester A27/Westhampnett
Roundabout

There are no designated sites
near the proposal. There could be
some local nature conservation
impacts.

Neutral

Fontwell A27/A29 (Eastergate)
Roundabout

The junction improvement is
likely to have a minor impact on
the locally important Fontwell
Park Racecourse SNCI during
the construction stage.

Minor Adverse

Fontwell A27/A29 (Slindon)
Roundabout

There will be further incremental
loss of ancient woodland
(Slindon Bottom SNCI) and
there is likely to be some
disturbance.

Minor Adverse

Arundel Bypass

The proposed road would take
traffic away from the Binstead
Wood Complex SNCI, although
the construction of the road may
have adverse impacts on other
areas (eg Rewell Wood Complex
SNCI).

Neutral

Littlehampton Wick Railway
Station

There are no designated sites of
nature conservation importance
in proximity to the site. There
may be some local nature
conservation impacts.

Neutral

Worthing A27 Tunnel

The proposal may cause some
disturbance to an area of
nationally scarce calcareous
grassland (Offington Cemetery
SNCI).

Minor Adverse

Lewes Southerham Roundabout

The Lewes Railway Land SNCI
and Lewes Brooks SSSI are in
close proximity to the
roundabout. More details are
needed of the extent of the
junction improvements to
confirm the level of impact.

Minor Adverse

Lewes Beddingham Flyover

The construction of the
roundabout and possible landtake
could have a minor adverse
impact on Beddingham Grazing
Marsh SNCI.

Minor Adverse
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4.5.8

BIODIVERSITY

Scheme

Impact

Score

Selmeston Bypass

The Fitle Escarpment SSSI and
Tilton Wood SNCI are far
enough from the proposed road
as not to be affected.

Neutral

Wilmington Bypass

The two SSSIs (Milton Gate
Marsh and Arlington Reservoir)
and the Monkyn Pyn SNCI all
support a breeding bird

community.

Minor Adverse

Eastbourne Railway Station

The scheme will not have an
impact on any county level or
nationally designated nature
conservation and earth heritage
sites. There may be some local
nature conservation impacts.

Neutral

Bexhill St Leonards West Marina
Railway Station

The train station would increase
human movement in the area,
which could adversely affect the
sites of nature conservation value
(South Saxons SNCI,
Bulverhythe Shingle Beach and
Cliffs SNCI and the proposed
Pebsham, Country Park).

Minor Adverse

Hastings-Bexhill Link Road

The route is in the vicinity of the
Coombe Haven SSSI with
resultant risk of runoff into the
SSSI. The route also runs
through a SNCI.

Serious Adverse

Dover A2 at Upton Wood

The area contains a number of
designations containing a range
of species and habitat, some of
which is nationally rare (eg
Shepherdswell SNCI, Caens
Wood ancient woodland).

Significant Adverse

Park and Ride Sites

These proposals are at concept
stage therefore specific sites have
not as yet been identified

Not applicable

The scheme will have a neutral-slight negative impact on the majority of the study

area. However, a serious adverse impact on biodiversity has been identified along

the route of the proposed Hastings-Bexhill Link Road.

There will be a minor adverse impact on two SSSIs and two SNCIs between

Totton and Hythe to the east of Southampton due to the re-opening of the railway

line. There will be a minor adverse impact on areas of biodiversity caused by the

proposed dualling of the railway line in Fareham. In Chichester, there will be a

37




459

4.6
4.6.1

slight adverse impact on areas of biodiversity (between Fishbourne roundabout
and Portfield). At Fontwell, there will be a minor adverse impact on biodiversity
caused by improvements to the A27/A29 (Eastergate and Slindon) roundabouts.
The Arundel bypass will have a neutral effect as traffic will be taken away from an
SNCI, although road construction may have adverse impacts. A SSSI in Lewes
near the Lewes Southerham roundabout will be slightly adversely affected by
junction improvements and the proposed Beddingham flyover. The Wilmington
Bypass will have a similar impact on areas of biodiversity. The proposed Bexhill-
Hastings Link Road will have a serious adverse impact on an SSSI and negative
impacts on an SNCI. Proposed improvements to the A2 at Upton Wood in Dover
will have a significant adverse impact on a number of nature conservation

designations.
The overall assessment is Serious Adverse Impact.

Water

At the strategic level of assessment, either the GOMMMS methodology or MMEA
(Multi Modal Environmental Assessment) methodology could be used. The
MMEA methodology has been used on the recently completed South West Area
Multi Modal Study (SWARMMS) appraisal. The MMEA methodology is based on
unpublished work carried out by the Highways Agency to refine the GOMMMS
method. The selection of the same methodology was based on the following

reasons:

*  GOMMMS is unclear on how the potential impacts arising from proposals
should be identified. MMEA uses a simple ranking system for various
transport modes and their potential to adversely impact the water

environment,

*  GOMMMS does not provide any real guidance/method for assessment at the
strategic level, leaving much for the user to decide. MMEA leads the user
through the methodology;

*  GOMMMS requires a fair degree of information taking the outputs of the
environmental impact assessment process, and is geared more to assessment at
project/scheme level, whereas MMEA is designed for strategic assessment and

requires much less data;
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4.6.2

4.6.3

4.04

4.6.5

4.6.6

The MMEA methodology requites the use of a combined scoring/weighting
system to provide quantitative evaluation of different strategy or scheme impacts.
This scoring system was first used on the SWARMMS appraisal and provides rapid
quantitative “illustration” of particular impacts associated with different scheme

elements in any derived strategy.
Application of MMEA Method — development and refinement

For the SoCoMMS study, scoring and weighting systems developed for the
SWARMMS study were adopted. In addition we have allowed for a greater
commentary on the impact of individual schemes. For example, for the
groundwater environment there is now readily available information on the extent
and distribution Source Protection Zones (SPZs) from the Environment Agency
(EA) web site. This information was not so readily available during the
development and use of the method for the SWARMMS appraisal.

Scoping - The nature of the strategy is that transport infrastructure developments
comprise relatively well defined measures (for example road and rail route
schemes). As such that there is no transport “corridor” to be assessed per se, but
an accumulation of individual measures. Within SoOCoMMS there are limited
numbers of infrastructure schemes, with road schemes predominantly focussed on
the M27/A27. The strategy also excludes new airport or port developments (with
the exception of some undefined access improvements) so no consideration of
these modes is needed. Essentially the transport modes are limited to road and
rail.

Objectives, Targets and Indicators - The MMEA defines these with respect to
both the groundwater and surface water environment which are then used to form
the basis of the MMEA “wotksheets”.

For the groundwater environment, the indicators used are Groundwater Protection
Zones (GPZs- mapped nationally) and SPZs, where these are traversed by the
route or route corridor, with the magnitude of impact represented by intersected
length. The MMEA method indicates the use of SPZs only on local scale
assessments, however given the (now) ready availability of this data, we have
included qualitative comment on the potential impact on these indicators although

we have not shown the worksheets or scoring for this indicator.
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4.6.7

4.6.8

4.6.9

4.6.10

4.6.11

4.6.12

For the surface water environment a combination of Chemical GQA, Biological
GQA and RE class designations are used by the MMEA as indicators of river
quality, with the number of “river crossings” being introduced as a measure of the
magnitude of the occurrence (presence). The SWARMMS appraisal also
introduced the concept of adjacent river length as a measure of magnitude, also

adopted here.

Intakes for Public Water Supply are used as an indicator for local scale assessment

only and have not been included in this appraisal.

Flood plains traversed by the routes form the final indicator applied to the water

environment.

Data Assembly — The identification of different transportation modes is carried
out in this part of the MMEA. It is recognised that different modes of transport
have different impacts on the water environment (eg road and rail) and that
upgraded routes may have positive impacts (ie benefits) arising from the
opportunity to upgrade (for example) drainage measures to modern standards. In
undertaking this assessment, and in recognition of its strategic nature we have
chosen to separate road and rail modes only and not to use other distinguishing
criteria. Strictly speaking, under MMEA, a strategic assessment need not include
then scoring process as described in Section 8 of the methodology. However
given the relatively detailed scheme descriptions available, it was deemed
appropriate to undertake scoring. This is further described below. Qualitative
comment on the potential positive impact of new or upgraded developments (post
mitigation) is also provided and is used to determine the ultimate textural

assessment for both the core strategy.

Assessment Methodology - This appraisal has been based upon the use of the
assessment tables (worksheets) described in Section 8 of the MMEA. Chemical
GQA only is used for water quality evaluation (other data was less readily available)
and is used with both groundwater vulnerability classification and floodplain
“intrusion” to provide a worksheet for each of the new infrastructure routes

described in the developed strategy.
The scoring and weighting system used is as devised for SWARMMS, based on an

initial qualitative assessment of the potential level of impact of each component.

'This is shown below:
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4.6.13

4.6.14

4.6.15

4.6.16

Indicator Division Weighting Factor Scoring method
Groundwater | Major Aquifer 10 Weighting factor multiplied by
Vulnerability Minor Aquifer 5 traverse length
Class

Non Aquifer 0
Rivers- Very Good 10 The quality weighting factor is
Chemical Good 3 multiplied by the number of
GQA river crossings and added to the
Fairly Good 6 weighting factor multiplied by
Fair 4 the adjacent length (in
kilometres)
Poor 2
Bad 1
Floodplain Crossing 5 The weighting factor is
Parallel/adjacent 2 mulnphed by the length of
flood plain traversed.

Allocation of a weighting factor to each indicator, particularly for water quality and
groundwater vulnerability, essentially provides an estimate of the importance of the
attribute - similar in principle to the “importance criteria” used in GOMMS based
assessments. So, for example, weighting based on existing water quality reflects
greater risks attached to high quality rivers (such as the loss of valuable fisheries)
although it is essentially a qualitative allocation of relative importance of the

attribute.

From initial evaluation it was concluded that heavy weighting should also be
provided to major aquifers, which could represent a regionally significant strategic
resource. Indeed much of the south east is covered by Chalk, which provides the

most important groundwater resource in the country as well as regionally.

The introduction of adjacent length to the surface water quality assessment reflects
possible concerns over drainage to an adjacent surface water (this may be river,
lake, pond, canal etc). Any surface water parallel to the route within a distance
500m is considered — although clearly this should be down slope from the route
for this weighting to apply.

Not all transport routes actually cross the flood plain, many (particularly railways)

may follow the flood plain and potentially impact upon it for many kilometers.
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4.6.18

4.6.19

4.6.20

4.6.21

Greater weight is given to those routes that wholly cross the flood plain as these
may have significant effect on flood routings and cause up stream damming.
However, some impact from routes parallel to the flood plain may also be
expected, particularly if flood plain area is lost or flood flow routes altered. Equal
weighting is given to those areas of tidal flood plain and those where the flood

plain relates to freshwater.

In addition to the weighting factors, an adjustment for “transport mode” is also
made. Presently this adjustment is based on factoring final scores in each
worksheet by five for road developments and by two for rail. It is envisaged that
airports would be factorised by one, but this has not been applied here. These
modal adjustments are intended to reflect the different scale of impacts as
described in the MMEA. No modal adjustment is made for flood plains as any

development on flood plains may have an impact

Textural Assessment - For the evaluated strategy, worksheet scores were totalled.
Scores for each assessed component of the water environment (ie groundwater;
river quality; flood plains) are not in any way compatible and as such each
component must therefore be considered individually in any comparison between

strategies or combinations of schemes within strategies.

The ultimate textural assessment also recognises that mitigation measures applied
to upgraded routes may have positive impacts over the existing situation (ie
benefits) arising from the opportunity to modernise (for example) drainage
measures. This is also reflected in the Appraisal Summary Table for the water

environment

Following the consideration of available mitigation measures, each individual
component, may ultimately be considered with respect to the potential to cause
harm (eg significant; no change; potential for enhancement).

Data Sources

For studies carried out on a strategic regional level the MMEA methodology

identifies appropriate data sets for groundwaters and surface waters. These are as

follows:
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Indicator Source
Groundwater
- Groundwater Vulnerability Zones Groundwater vulnerability maps published
by HMSO at 1:100,000 scale (available as
hard copy and digitally)
Rivers
- Chemical GQA’s -From EA web site and regional maps
(requested from the EA where required).
- Biological GQA’s -Regional maps (requested from the EA
where required)
- River Ecosystem Class -Designations for a given river from
regional offices of the EA
Floodplains Further details (local assessment only) from
Section 105 maps from Flood Defence
sections of regional office of EA
4.6.22 Of the above data sources, Groundwater Vulnerability Zone data is readily

available nationally and Chemical GQA'’s are readily available from the EA web
site. Biological GQA’s and River Ecosystem classes are not so readily available and
have not been used in the assessment. However, River Chemical GQA gives a
good indication for tiver quality that may be used in a strategic assessment.
Floodplain information has been derived from the indicative flood plain maps, also
from the EA web site.

4.6.23 More detailed levels of data collection are not relevant or appropriate for strategic
studies, however where readily available (eg the EA web site ) may be used for

cross reference.
Appraisal /Assessment Limitations

4.6.24 The key elements of the core strategy for SoOCoMMS are based on a number of
policy themes:

*  Reducing the need to travel;
*  Providing better integration for public transport;
* Promoting the use of public transport to/from main urban areas;

*  Provide more opportunities for rails travel;
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4.6.25

4.6.26

4.6.27

4.6.28

4.6.29

*  Provide enhancements to assist freight movement;
*  Provide new road/rail infrastructure;
* Local road safety and other measures;

* Improve access to airports and ports.

With respect to the water environment, quantitative assessment at a strategic level
is focussed solely on proposed infrastructural developments. No attempt as been

made to assess the affect on the water environment of the following:

*  Changes in traffic volumes;
*  Changes in traffic control systems or traffic management;

*  Movement of freight from road to rail or other freight management schemes.

These may have an influence on potential accident and spillage rates and also
potential pollutant loadings on road carriageways. In addition no attempt has been
made to assess the effect of developments which have a relatively small and
undefined footprint, for example new railway stations or revisions to existing
stations, park and ride schemes or cycleway developments. During more detailed

planning these may require assessment (with respect to water) at a more local scale

This appraisal also takes no account of any increases in population (temporary or
otherwise) with respect to the increased pressure on water resources in the region

arising from improved access.
Groundwater

The study area can roughly be divided into two with regard to groundwater
vulnerability. With the exception of an arc around Hastings, the remainder of the
study area is primarily major and minor aquifers. The arc around Hastings, which is

the outcrop of the Wealden and Gault clays is essentially non-aquifer.

The major aquifers are the Upper Greensand and the Chalk in which groundwater
flow is intergranular and predominantly fracture flow respectively. Yields under the
right conditions can be significant and support large public supply abstractions for
the majority of the population. The Chalk is the single most important aquifer
both nationally and regionally, and occupies approximately 40% of the study area.

Within the Southern Region of the Environment Agency it provides over 70% of
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4.6.31

4.6.32

4.6.33

public water supplies and 85% of all groundwater abstractions. The integrity and
protection of these sources is therefore a very important issue and every
precaution must be taken to ensure they are not contaminated as a consequence of
transportation measutes. Contamination could result from the dischatrge of runoff
or spillage of chemicals. The vulnerability of these aquifers to contamination
depends upon the flow mechanism and the ability of the unsaturated zone to
attenuate contaminants. As a result , a significant proportion of the area is highly

vulnerable to contamination.

For the minor aquifers, such as the Lower Greensand and the Hastings Beds,
typically sand horizons within a major clay sequence, groundwater flow can be
restricted to intergranular flow, localised fractures and weathered zones, and
therefore yields are relatively low. They can, however, be an important local
supply source, and where mains water is unavailable in rural communities, these
minor aquifers may be the only source available and must therefore be protected.
As a consequence of shallow water tables, groundwater in these minor aquifers is

often vulnerable to contamination

Under the Water Resources Act 1991, the Environment Agency has a duty to
monitor and protect the quality of groundwater (Section 84) and to conserve its
use for water resources (Section 19). It also has a duty (Section 16) to maintain,

and where appropriate, enhance conservation of the surface water environment.

The Agency has developed a policy framework for protecting groundwater. This
framework is based on the vulnerability of groundwaters to pollution and the need
to prevent pollution of the groundwater that drains to a groundwater abstraction
point, known as a Source Protection Zone (SPZ). The Agency’s policies relate to
preventing certain types of development or engineering, to minimise risk in areas
where groundwater is vulnerable to pollution and in SPZs. These policies are set

out in the Policy and Practice for the Protection of Groundwater.
Surface Waters

All surface water bodies that are either crossed by a transportation route or receive
runoff are vulnerable to contamination through both routine discharge and spillage
of contaminants. The level of hazard will be increased when these discharges
occur upstream of a public water supply abstraction point. The setting of
objectives for river water quality in response to European Directives and their
implementation under UK law falls within the remit of the EA. The EA would
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4.6.35

4.6.36

4.6.37

4.6.38

discourage any new development that poses a threat to the quality of surface water
bodies but conversely, should encourage any development that allows for an
improvement in river quality (however poor the existing water quality may be).
Upgrading the method of disposal of drainage waters from existing road or rail
schemes may thus be considered to contribute to enhancement of the water

environment.

Significant flooding problems in the south east during the winter of 2000/01 have
emphasised the need for determining the impact of any development on flooding
potential. New transportation links may lead to an increased risk of flooding. The
EA seek to guide new development and re-development away from areas where
there is an unacceptable risk of flooding. Both locally and within the strategic
context, nationally applied guidance must be followed in regional strategic

planning, this should include:

* The principles set out in Planning Policy Guidance Note 25 (PPG25 —
Development and Flood Risk) that establish flooding as a material planning
issue to which the precautionaty principle is applied including the

consideration of conditions brought about by climate change.

On this basis there is a general presumption against new development within the
flood routes and flood storage areas, unless it can be demonstrated that the

proposal would not itself, or cumulatively in conjunction with other development:

impede the flow of flood water;

* reduce the capacity of the floodplain to store water;

* increase the number of people or properties at risk from flooding;
* obstruct land adjacent to watercourses required for access and/or
maintenance purposes; and

* cause unacceptable effects to the environment;
To avoid these risks flood plains should be avoided wherever possible.
Increased flood risk may also arise from drainage of large impermeable areas (eg
road carriageways; airport runways and aprons) with high run off rates and little

attenuation of flow.

Appropriate drainage control measures must be employed where risks of flooding

have been identified.
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4.6.40

4.6.41

4.6.42

4.6.43

SoCoMMS Strategy

With the SoCoMMS strategy as proposed it is not possible to use the MMEA
scores to assess the relative impact between strategies and with the limited use of
the MMEA methodology to date there is no benchmark that allows us to
determine the scale of overall impact on the water environment. However the
MMEA scores do show quantitatively the relative impact on the water
environment of the individual scheme components of the SoOCoMMS strategy.
Further comment on the scale and importance of these impacts is warranted. This

is provided below with respect to each component of the water environment.

Groundwater - The most significant impacts identified arise from:

* Brighton Area LRT

*  Southampton — Portsmouth LRT
*  Worthing Tunnel

*  Bexhill- Hastings Link Road

The high scoring totals for the LRT routes result primarily from the length of the
routes which lie over major aquifers (the entire length for Brighton LRT) and the
combined length of major and minor aquifer overlain by the Southampton to
Portsmouth LRT. Significant parts of the Brighton LRT (Brighton — Falmer and
Brightion — Patcham) also traverse SPZs including the most sensitive inner zones
(Zones 1 and 2). No such SPZs are crossed by the Southampton- Portsmouth
LRT.

The High scoring totals for the Worthing proposals (‘assuming one tunnel) and
Bexhill- Hastings link again relate to traversed length of major and minor aquifer
(respectively). For the Worthing tunnel, 60 % of the total route lies over SPZs,

with 34% (of the total) over the most sensitive Zone 1.

Despite lower scores, some of the other schemes also cross SPZs, the most

significant of these are :

* Dover — Lyddon (entire route within Zone III and Zone 1I)

* Lewes- Beddingham (junctions lie over SPZs)
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4.6.45

4.6.46

4.6.47

4.6.48

4.6.49

4.6.50

The rail routes largely avoid SPZs.

For all these developments there is the potential for significant impacts on the
groundwater environment unless mitigation measures are applied. The most
significant impact relates to the Tunnel at Worthing. Whereas developments at the
surface may be subject to a range of mitigation measures (see below) which can
significantly reduce (or even negate) impacts on groundwater, tunnelling through a
major aquifer (let alone passing through SPZ’s) may lead to significant impact on
the groundwater environment, with limitations on the available mitigation
measures (particularly during construction). Given the value of groundwater as a
resource and the overall shortage of water resources in the south east, the impact
of such a scheme on the water environment is likely to be a considerable constraint

on its development.

Surface Water Quality - the most significant impacts identified arise from:

*  Bexhill- Hastings Link Road
*  A27 Lewes to Beddingham Schemes
*  Southampton — Portsmouth Light Rail

The impacts arise from the number of river crossings and the potential impact that
these may have on the surface water, both with respect to drainage and with
respect to impacts during construction. Both the road schemes include new
alignments that will require new river crossing with the associated impact. The light
rail follows an existing route — perhaps providing an opportunity to enhance

existing drainage to modern standards.

It should be noted that as a significant number of the schemes occur on the chalk
(where there is little surface water), in general terms the overall impact on surface

water is relatively limited.

Flood Plain Intrusion - the most significant impacts arise from:

*  Bexhill- Hastings Link Road
*  Southampton — Portsmouth Light Rail

o Arundel south by-pass

Crossing of tidal flood plains contributes significantly to the potential impacts,

although the LRT crosses a number of rivers known to be flood sensitive. The

48



4.6.51

4.6.52

4.6.53

4.6.54

crossing of any flood plain, particularly the need for new bridges may have
significant impacts on flood routing. Much of this must be addressed at a local
level in conjunction with route designers. Local adjustments to routes for avoiding

aggravating flood problems cannot be ruled out.
Potential Mitigation and Strategic Balance

A range of mitigation measures are available for the impact of road and rail

transport schemes on the water environment, these include:

*  adopting appropriate methods and following established guidelines during
construction;

*  lined drainage over sensitive groundwaters;

*  soakaways designed to minimise impact;

*  provision of oil separators and sediment traps in drainage;

*  provision of containment for spillage;

*  provision of in-line “treatments” such as reed beds;

*  design of bridges/culverts etc to minimise effect on flood flow regimes;

*  attenuation measures for road drainage to reduce “flashiness” of flow; and

*  provision of alternate flood storage to replace that lost.

Such mitigation may minimise impacts (in the case of new developments) and
actually produce positive impact (benefit) where existing routes are being

upgraded. (see below).

A differentiation thus needs to be made between those route improvements, which
comprise new alignments, and those that essentially follow existing routes. This is
on the basis that an upgrade of an existing route may offer the potential to
introduce new drainage measures, designed to minimise impact on the water
environment. Where these replace former drainage, potentially an environmental
benefit may accrue and within the overall balance of the strategy this may reduce

the significance of the impact

Within the SOCoMMS strategy the balance of new alignments/routes and existing

transport routes is approximately as follows:
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New Alignment  Existing Transport Routing

Road 22.5km (47%) 25km (53%)
Rail 1.5km (8%) 17.5 km (92%)
Light Rail nil 68 km (100%)

(All distances approximate)

This suggests that the significant majority of schemes are based on existing
transport routes and that any impacts identified through the assessment process
may have already occurred in establishing these existing routes. Additionally, this
suggests that by improvements to mitigation (for example through improved
drainage) for these existing routes, that potential benefits may be accrued. It should
be noted however that here is more or less a balance with respect to road schemes
and these are recognised as having a greater overall impact on the water
environment. These factors need to be considered within the overall textural

assessment (see below).
Summary and Textural Assessment

The core strategy proposes a series of schemes which must be considered both on
an individual basis and in the light of potential cumulative impacts from the
implementation of the entire strategy. The impacts must also be considered with
respect to the availability of mitigation measures that could be applied locally and
also take into account the cumulative effect of potential benefits arising from
mitigation (through for example improvements to drainage on upgraded existing

routes).

The final assessment must also consider the present status of the water
environment and its sensitivity to change. This is particularly important both with
respect to groundwater resources — which are under particular pressure in the
south east and with respect to flooding — which has caused significant problems

within the region.

On the basis of the individual schemes, the proposed tunnel at Worthing, which
passes not only through a major aquifer but also through a number of inner SPZs,
must be considered as having major regional impact. The difficulties involved in

applying appropriate mitigation enhance this view. For other schemes (at grade),
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which traverse major aquifers or SPZs, mitigation measures may be available (such

as “sealed” drainage) to reduce impact.

On a local scale both environmental benefits (atising from upgrades) and negative
impacts (eg from new routes) will occur. The overall balance between new
schemes and upgrades of existing schemes would tend to suggest that (excluding
the Worthing tunnel) there may be an overall net benefit if mitigation applied to
existing routes leads to local enhancements. On this basis, (again excluding the
tunnel) and on a strategic basis it may be considered that there will be low to

insignificant environmental impacts arising from this strategy.

However the impact of the Worthing tunnel, with the associated limitations on
mitigation, is such that the core strategy as it stands must be considered as having a
significant impact (ie a significant potential to cause harm) on the water

environment.

Journey Ambience

The methodology used for the assessment of impacts on journey ambience has
been based on the Guidance on the Methodology for Multi-modal Studies
(GOMMMS) 2000. The methodology applied for strategies is based on a corridor
assessment rather than at specific locations. Therefore assessment has not been

made of each particular scheme e.g highway / rail scheme.

Journey Ambience can be influenced by 3 factors, “Traveller Care’, “Travellers’
Views” and ‘Travellers Stress’. “Traveller Care’ comprises of 4 sub-factors,
cleanliness, facilities, information and environment and “Traveller Stress’ comprises

of 3 sub-factors, frustration, fear of potential accidents and route uncertainty.

A number of assumptions have been made for the assessment which are as

follows:

. It is assumed that ‘“Traveller Care’ relates to public transport
improvements to rolling stock, new coaches/buses, new facilities (at
stations and on the vehicles themselves), and better information at
stations. Emphasis is on vehicle attributes therefore provision of new
stations pet se have not been included as a benefit in terms of “Traveller
Care’. Improvements to stations and bus stops should be assessed under

the Passenger Interchange sub-objective.
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. It has been assumed that there will be no change to “Travellers’ Views’ as
the details of the schemes that would be required to assess this aspect are

unavailable at this stage.

J It has been assumed under “T'raveller Stress’ that travellers’ frustration
and fear of accidents will be reduced if there are new /improved roads

within the strategy, as these roads will be designed to higher quality.

. It is also assumed that traveller’s frustration and fear of accidents will not
change due to changes in traffic flow/congestion as the effects of traffic
flow and reduced journey times are assessed under other sub-objectives,
such as Transport Economic Efficiency, Reliability and Accidents sub-
objectives. However reduced access time to stations has been included

as a factor reducing travellers’ frustration.

The assessment uses the GOMMMS Worksheet 4.15 and a simple 3 point scale —
better, neutral or worse. The overall assessment score uses the following

guidelines:

. The overall assessment is likely to be neutral if the assessment is neutral
for all or most of the sub-factors, or improvements on some sub-factors

are generally balanced by deterioration on others;
. If the change in impact across the sub-factors is, on balance for the
better, the assessment is likely to be beneficial, and, conversely, it is likely

to be adverse if there is an overall change for the worse;

. The overall assessment is likely to be slight (beneficial or adverse) where

the numbers of travellers affected is low (less than 500 a day, say);

. The overall assessment is likely to be large (beneficial or adverse) where

the numbers of travellers affected is high (more than 10,000 a day say);

. The overall assessment is likely to be moderate (beneficial or adverse) in

all other cases.
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Since the study area for SOCoMMS is large, the numbers of people likely to be
affected are beyond 10,000, therefore the application of the above scoring for the

overall assessment is more difficult.

In general the results of the assessment show and it would be expected that, any
strategy that improved public transport would improve “Traveller Care’ and any
strategy which improved conditions on the roads, through traffic management,
good road layout and geometry, lighting etc. would reduce traveller stress. The
Worksheets 4.15 have been completed for the do-minimum and the SoCoMMS
strategy and they show that overall assessment score for the SoOCoMMS strategy is

‘beneficial’

Base/Do-Minimum may improve journey ambience through road
improvements, and other congestion and safety improvements, which will reduce
travellers’ stress, assuming new roads will be designed to better standards. Station
improvements and local transport plan public transport initiatives will also
improve ‘Traveller Care’ slightly and are likely to improve journey ambience.
Therefore the do-minimum situation represents an improvement in journey

ambience with the overall assessment being ‘beneficial’.

SoCoMMS Strategy At this stage we are unable to assess each scheme (e.g road,
rail etc) in detail, but look at the general measures under the strategy and provide a
commentary based on the level of information currently available. The measures
included in the SoCoMMS strategy, such as reducing travel demand (e.g persuasive
measures to reduce certain types of car trip), highway improvements, reduction in
freight movements on the road, and public transport improvements are all likely to
reduce ‘frustration’ on the roads and therefore significantly reduce “Traveller
Stress’. The ‘Fear of potential accidents’ is also likely to be reduced by measures
such as making the best use of road space, highway improvements, local road
safety/ ‘hotspot’ measures and strategic road safety initiatives, thereby reducing
“Traveller Stress’ further. In addition, “Traveller Stress’ is likely to be reduced,
because of improved accessibility to information and information systems, which

reduce ‘Route uncertainty’.

Worksheet 4.15 Environment: Journey Ambience

SoCoMMS Strategy

Factor Sub-factor Better Neutral Worse

v N 0
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Factor Sub-factor Better Neutral Wortse
Traveller Care Cleanliness
v U U
Facilities
v 0 0
Information
v 0 0
Environment
0 v O
Travellers’ Views -
v 0 O
Traveller Stress Frustration
v U U
Fear of potential
accidents
v 0 0
Route uncertainty

Traveller Care’ is significantly improved under the strategy, by the improvements
to public transport, including improved facilities at stations, improved rolling
stock, improved public transport access to stations and Quality Bus Partnerships.
These reductions in “Traveller Stress’, and improvements to “Traveller Care’, result
in a beneficial impact on ‘Journey Ambience’. The overall assessment for the

Core Strategy is ‘Large Beneficial’.

Physical Fitness

The GOMMMS 2000 methodology for assessment physical fitness is mainly
applied at plan level and is difficult to apply at strategy level. At plan level, a
threshold is set of 30 minutes, which is the minimum length of activity for which

health benefits occur. There are four levels of benefit that can be considered:

. For new walk and cycle trips where journey times are below this

threshold, there will be some minor health benefits;

. For new walk and cycle trips where journey times are above this

threshold, there will be significant health benefits;

. For existing walk and cycle trips, where the journey time remains above

the threshold, health benefits will be largely unchanged; and
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. For existing walk and cycle trips, where the journey time falls below the

threshold, there will be minor reductions in health benefits.

For the purposes of this assessment, where there are no details of the schemes
involved, the community facilities, catchment areas or the changes in journey times
for pedestrians and cyclist, it would not be possible to complete the suggested
Worksheet 4.14. Therefore a qualitative comment has been made using

professional judgement, for each strategy below.

Base/Do-Minimum mainly consists of road schemes, which can change journey
times for pedestrians and cyclists by creating or reducing severance. This might
have the effect of changing the number of walkers or changing journey times of
walkers or cyclists to above or below the 30minute threshold. Since the details of
the schemes are unknown it is difficult to establish if the effect will be improve
physical fitness or reduce physical fitness at this stage, therefore the effect of the

do-minimum is unclear.
SoCoMMS Strategy

Measures included in the strategy such as provision of increased facilities for local
journeys to be made by walking or cycling and enhanced walk and cycle access to
public transport interchanges are likely to increase the number of people walking
and cycling thereby providing benefits to ‘Physical Fitness’. However, enhanced
walking and cycling routes could have a negative effect on ‘Physical Fitness’ if for
example journey times of existing cyclists are reduced to less than the 30 minute
threshhold. This would need to be looked at in greater detail, which is not feasible

at this stage, since locations of specific measures are unknown.

The highway schemes included in this Strategy may change journey times by
creating or reducing severance. For example if the number of walkers is reduced
due to increased severance then physical fitness will decline. However, increased
severance can also improve fitness if the numbers of walkers and cyclists remains
unchanged and there is increase in journey time above the 30 minute threshold,
and vice versa for a reduction in severance. The effect of these highway schemes
is therefore unclear at this stage of assessment. Other measures included in the
strategy such as rail improvements, better public transport, efficient freight
movement and reducing travel demand also have an unknown effect on physical

fitness at this level of assessment.
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Although as mentioned above it unclear as to the changes in the numbers of
cyclists and pedestrians that will occur due to the strategy, it is assumed that with
the improvements that are suggested in the strategy, cycling and walking will

increase and that there will be a modal shift.

Qualitative Impacts: Measures to improve cycling and walking facilities are likely to
bring about an increase in walking and cycling and therefore improve physical
fitness. However at a strategic level it is unclear what changes in the number of

cyclists and pedestrians will occur.

The overall assessment of the measures included in SoCoMMS Strategy is
‘Beneficial Impact’.
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Safety

Introduction
The Safety objective identified within GOMMMS is concerned with reducing the
loss of life, injuries and damage to property resulting from transport accidents and

crime. Two sub-objectives are considered, namely;

*  Accidents; and

e Security.

Accidents

Methodology

The SoCoMMS Strategy has been compared against the do minimum situation

with regard to predicted accident numbers and associated costs.

The revised version of the COBA computer program — COBA11 - has been used
as the method of appraisal for assessing the road accident issues. Prior to the
revisions to the COBA users manual (DMRB Volume 13), reference has bee