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1.1

1.1.1

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

Introduction
Purpose of this Addendum

The HS2 Scope and Methodology Report (SMR)( Volume 5: Appendix CT-001-000/1)
was published in Autumn 2012 and set out the proposed scope and methodology for
the Environmental Impact Assessment (EIA) for Phase 1 (London-West Midlands) of
HS2.

This SMR Addendum outlines where the methodology presented within the SMR has
been amended or advanced as a result of:

e legislation or industry best practice guidance having changed;

e the methodology having undergone refinement as a result of its application
within the EIA; and

e further feedback on the outlined methodology having been received from
stakeholders including statutory bodies following the ongoing application of
that methodology.

This addendum generally focuses on updates and refinement to:
e the establishment of the baseline and definition of the survey;
e the scope of the assessment; and

e the assessment methodology.

There has been no material change to Part A of the SMR, including the report’s
Introduction, the high level methodology presented within the ‘EIA Methodology’
section, and the reporting of scheme alternatives considered. The scope and
methodology contained within this addendum is generally presented in the future
tense to emulate the SMR (which, being a consultation document in advance of the
EIA was provided in the future tense).

The detailed assessment methodology is collated and presented in one or more
Technical Notes for some of the topic areas under assessment. These are appended to
this addendum. Not all topics have required the preparation of technical notes.

The addendum is arranged by topic area in the same order as they are presented
within the SMR. It should be noted that for ease of cross reference, the section
numbering of the remainder of this addendum document reflects the numbering
utilised within the SMR document. Thus Sections 2 and 3 of this document are
unused. Each section commences with a list of amendments to the SMR for the
particular topic.
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3
4

(not used)
(not used)
Agriculture, forestry and soils

List of amendments to the SMR for this topic

SMR Paragraph Reference/Table Number Note

4.5.1 Supplementary text provided within SMR Addendum.

4.6.6 Paragraph deleted and replacement text provided within SMR

Addendum.
4.6 Supplementary text provided as new paragraphs and tables after
4.6.15 within SMR Addendum

4.6.15 Paragraph deleted

4.6.16 Paragraph deleted

4.6.17 Paragraph deleted

4.6.18 Paragraph deleted

4.6.19 Paragraph deleted

4.1 Scope of Assessment
Spatial scope

4.1.1 [paragraph 4.5.1 supplemented with:] Baseline agricultural land quality and farm
holding data will initially be collected for a 200m-wide corridor centred on the
Proposed Scheme alignment, as the full extent of the study area (which equates to all
agricultural land required for the construction of the Proposed Scheme) will be
uncertain at the time of baseline work, although there will be a need for flexibility in
the study area where off-site works are anticipated to extend beyond this limit.

4.2 Assessment methodology
Planning policy

4.2.1 [paragraph 4.6.6 amended to:] There is no guidance in policy with regard to the effects
of development proposals on farm holdings. Although Natural England's Technical
Information Note (TIN) 049 indicates that land quality is not the sole consideration in
how development proposals affect agricultural land in the planning system, it no
longer refers to other relevant factors such as the impact on farm size and structure,
the use of buildings and other fixed equipment, or any stimulus a development might
give to rural economic activity. Instead, the updated TIN o049 indicates that planning
authorities are guided by the National Planning Policy Framework to protect and
enhance soils more widely, including for example conserving soil resources during
construction and preventing soil from being adversely affected by pollution.
Significance criteria

4.2.2 [Supplementary text provided as new subheadings, paragraphs and tables afters.6.15:]



Agricultural receptors (farms and other rural land-based businesses)

4.2.3

The nature of impacts will comprise primarily the loss of land to the farm holding

(permanent and temporary), the severance of land (permanent and temporary), the
loss of key farm infrastructure (dwellings, buildings and other structures such as

irrigation reservoirs and slurry pits) and the imposition of disruptive effects (such as
noise and dust) on land uses and the holding’s operations.

4.2.4

Guideline criteria are presented in Table A. Where a farm holding experiences

different levels of impact according to the nature of impact, the higher level will be
assigned. Thus, for example, a farm holding that will lose 15% of its land (medium
impact) but will retain access to severed land via a private means of access (low
impact) will be assessed as incurring a medium impact.

Table A:

Impact magnitude criteria for farm holdings

Impact magnitude

Definitions

Land required

Severance

Infrastructure

Disruptive effects

High >20% of all land farmed | No access available to Direct loss of farm Disruption discontinues
severed land dwelling, building or land use or enterprise
structure
Medium >10% - 20% of all land Access available to Loss of or damage to Disruption necessitates
farmed severed land via the infrastructure affecting | change to scale or
public highway land use nature of land use or
enterprise
Low > 5% - 10% of all land Access available to Infrastructure Disruption does not
farmed severed land via private | loss/damage does not affect land use or
way affect land use enterprise
Negligible 5% or less of all land No new severance No impact on farm No disruption on land
farmed infrastructure use or enterprise
4.2.5 The sensitivity of receptors will be determined by the extent to which they have the
capacity to absorb or adapt to impacts, which will be determined primarily by their
nature and scale.
4.2.6 In general terms, larger farm holdings will have a greater capacity to absorb impacts

and will be less sensitive. However, the scale of the land holding is reflected in the
magnitude of impact and the percentage land take from the farm. For example, the
loss of 100 hectares from a 400-hectare (1,000 acre) farm would be a high impact
(25%) whereas the same land take from a 1,000-hectare farm would be low (10%). The
sensitivity criteria therefore concentrate on the nature of the receptor in order to
avoid giving undue weight to the scale of operations. They are presented in Table B.



Table B:  Agriculture receptor sensitivity criteria

Receptor sensitivity

Definition

High

Farm types in which the operation of the enterprise is dependent on the spatial relationship of land
to key infrastructure, and where there is a requirement for frequent and regular access between
the two, or dependent on the existence of the infrastructure itself, e.g.:

e  Dairying, in which milking cows must travel between fields and the parlour at least twice a
day;

e Irrigated arable cropping and field-scale horticulture, which are dependent on irrigation water
supplies;

e Intensive livestock or horticultural production which is undertaken primarily within buildings,
often in controlled environments.

Medium

Farm types in which there is a degree of flexibility in the normal course of operations, e.g.:
e  Combinable arable farms;

e  Grazing livestock farms (other than dairying).

Low

Farm types and land uses undertaken on a non-commercial basis.

4.2.7 The significance of an effect will be a product of the magnitude of the impact and the
sensitivity of the receptor, as summarised in Table C.

Table C:  Significance of effect criteria

Significance Impact magnitude
High Medium Low Negligible
Sensitivity of High Major — significant Major/ Moderate — Minor — not
receptor Moderate — significant significant
significant
Medium Major/ Moderate — Minor — not Negligible — not
Moderate significant significant significant
significant
Low Moderate - Minor — not Negligible — not Negligible — not
significant significant significant significant
Agricultural land
4.2.8 The areas of different grades of agricultural land that will be affected by the Proposed

Scheme will be measured within each CFA, and summarised in the categories shown
in Table D which reflect the Defra database and maps, 'Likelihood of Best and Most
Versatile Agricultural Land'. The maps show:

e areas of High Likelihood, where more than 60% of the land is likely to be Best
and Most Versatile;

e areas of Moderate Likelihood, where 20% to 60% of the land is likely to be
Best and Most Versatile;

e areas of Low Likelihood, where less than 20% of the land is likely to be Best
and Most Versatile; and

e other non-agricultural use, such as woodland.



Table D:  Impact magnitude criteria for agricultural land

Impact magnitude Definitions

High

More than 60% of agricultural land required for the construction or operation of the
Proposed Scheme is best and most versatile land

Medium 20% - 60% of agricultural land required for the construction or operation of the
Proposed Scheme is best and most versatile land

Low Less than 20% or less than 10ha of agricultural land required for the construction or
operation of the Proposed Scheme is best and most versatile land

Negligible Less than 2% of agricultural land required for the construction or operation of the
Proposed Scheme is best and most versatile agricultural land

4.2.9 The sensitivity of resources affected will be determined by their inherent value, as

reflected in their ALC grade, within the context of the abundance of agricultural land
in the locality, defined as a 4-km corridor centred on the Proposed Scheme, as
demonstrated in Table E.

Table E:  Agriculture resources sensitivity criteria

Resources sensitivity Definition

High

Best and most versatile agricultural land where ‘Low Likelihood of best and most versatile
agricultural land’ is the most extensive category in a 4km-wide corridor according to the Defra
Likelihood maps

Medium

Best and most versatile agricultural land where ‘Moderate Likelihood of best and most versatile
agricultural land’ is the most extensive category in a 4km-wide corridor according to the Defra
Likelihood maps

Low

Best and most versatile agricultural land where ‘High Likelihood of best and most versatile
agricultural land’ is the most extensive category in a 4km-wide corridor according to the Defra
Likelihood maps

4.2.10

4.2.11

4.2.12

4.2.13

The significance of an effect will be a product of the magnitude of the impact and the
sensitivity of the receptor, as summarised in Table C.

Forestry land

Woodlands are an important natural resource as they offer soil protection, water
regulation and carbon storage, and provide wood products and support forest
industries.

This assessment will consider the impact on forestry land and woodland in a
quantitative fashion, as a land use feature. It will not assess the qualitative impacts on
woodland or forestry, for which reference needs to be made principally to the Ecology
and Landscape and visual assessments.

The nature of the impact will comprise the direct requirement for forestry land. The
areas of forestry land that will be affected by the Proposed Scheme will be measured
and also expressed as a percentage of the total land requirements within the CFA, as
shown in Table F.



Table F:  Impact magnitude criteria for forestry land

Impact magnitude Definitions

High

More than 10% of land required for the construction or operation of the Proposed Scheme is
forestry land

Medium 6% - 10% of land required for the construction or operation of the Proposed Scheme is forestry
land

Low Less than 6% of land required for the construction or operation of the Proposed Scheme is
forestry land

Negligible Less than 1% of land required for the construction or operation of the Proposed Scheme is
forestry land

4.2.14 The sensitivity of forestry, as a land use, will be determined within the context of the

abundance of forestry land in the locality, as measured within a 4km-wide corridor,
following the approach taken with agricultural land. The abundance will be related to
the average woodland coverage in England of 10%, as demonstrated in Table G.

Table G:  Forestry land sensitivity criteria

Resources sensitivity Definition

High

Forestry land where there is less than the national average forestry cover (<6%)

Medium

Forestry land where there is the national average forestry cover (6-10%)

Low

Forestry land where there is above the national average forestry cover (>10%)

4.2.15

4.2.16

4.2.17

4.2.18

The significance of an effect will be a product of the magnitude of the impact and the
sensitivity of the receptor, as summarised in Table C.

Soil resources

The impact on the soil resource will reflect the degree to which soil resources are
reused on and off the Proposed Scheme in a manner that enables the resource to
continue to fulfil one or more of the primary soil functions of:

e the production of food and biomass, and the provision of raw materials;

e the storage, filtration and cycling of water, carbon and nitrogen in the
biosphere;

e the support of ecological habitats and biodiversity;
e the support for the landscape;
e the protection of cultural heritage; and

e the provision of a platform for human activities, particularly construction and
recreation.

High impacts will occur where the soil displaced from the Proposed Scheme is unable
to fulfil one or more of these functions; Medium impacts will occur where these
functions are fulfilled primarily off-site due to the displacement of the soil; Low
impacts will occur where these functions are fulfilled primarily on-site; and Negligible
impacts will occur where the soil retains its pre-existing functions on-site.

The sensitivity of displaced soil will reflect its textural characteristics and its
susceptibility to the effects of handling during construction and the re-instatement of



4.2.19

4.2.20

4.2.21

4.2.22

4.2.23

4.2.24

4.2.25

land. Following the soil wetness class assessments set out in the Agricultural Land
Classification guidelines:

¢ high sensitivity soils are those with a high clay and silt fraction (clays, silty
clays, sandy clays, heavy silty clay loams and heavy clay loams);

e medium sensitivity soils are silty loams, medium silty clay loams, medium clay
loams and sandy clay loams; and

¢ low sensitivity soils are those with a high sand fraction (sands, loamy sands,
sandy loams and sandy silt loams).

The significance of effect will be a product of the magnitude of impact and the
sensitivity of the soil resource, following the matrix in Table C.

Construction effects

Construction effects on agricultural and forestry land and farm and farm-based
enterprises will include land requirements; severance of agricultural and forestry land
and farm holdings; the loss of, or disruption to, buildings and operational
infrastructure such as drainage; and the use of the soil resource displaced by the
construction of the Proposed Scheme.

Other construction effects will include the deposition of dust on sensitive crops, land
uses or buildings; disruption to drainage, irrigation and water supply systems;
unintentional pollution of soil and water courses or bodies (used for crop irrigation or
livestock drinking water supplies); spread of injurious weeds to adjacent agricultural
land from soil and material stockpiles; and construction noise on farm and farm-based
enterprises.

Construction effects will be distinguished between temporary and permanent effects.
Temporary construction effects will comprise the land required to construct the
Proposed Scheme which will include the land returned to agricultural or forestry use
after construction; the temporary severance of land during the construction period;
and the effects of disruption, principally from construction noise and dust, on land
uses and enterprises.

Permanent construction effects will comprise the net area of agricultural and forestry
land required to operate the Proposed Scheme, following the construction period and
the restoration of land required temporarily to agricultural and forestry uses; the
permanent severance of land; and the permanent loss of or effect on farm
infrastructure such as property, buildings and structures, and the consequential
effects on land uses and enterprises.

Operational effects

Operational effects on agricultural and forestry land and farm and farm-based
enterprises may include sound emanating from moving trains and warning signals and
the propensity of operational land to harbour noxious weeds.

The approach to the assessment of effects of operational sound of the Proposed
Scheme on agricultural livestock receptors will be made in liaison with sound, noise
and vibration specialists, and will concentrate on sound from operational trains



4.2.26

4.2.27

4.2.28

4.2.29

4.2.30

(‘passby’ sound) rather than construction sound where effects are likely to be
temporary and reversible.

In a review of existing research, Hanson (2007)" identifies reported effects of noise
upon different animals, including interference with communication, masking
predation, startle and fright, along with other physiological effects. Hearing acuity
differs significantly between species and consequently no uniform frequency
weighting has been established to best evaluate response. Consequently, the A-
weighted sound pressure continues to be used and Hanson cites a number of studies
using various noise sources which suggest that levels of around 100dB are associated
with an observable effect for disturbance in domestic and wild birds (effects such as
accelerated hatching, nest abandonment and panic responses), domestic animals
(reduction in cattle milk production, changes of hormonal composition in swine) and
startle or panic effects in terrestrial mammals.

Studies specifically investigating the effects of sound from high speed rail and other
rail transport are few but it is important to note that high speed train passbys have a
different signature to sound from heavily used highways where the sound levels are
more continuous and more likely to result in masking and communication interference
effects than startle or panic effects. There are however some similarities between the
characteristics of noise arising from high speed rail and sub-sonic low flying aircraft,
including rapid onset rates, high maximum sound pressure levels and spectra
dominated by low frequencies. It is however acknowledged that high speed train
passbys are more regular, fixed in terms of route and more consistent in terms of
signature, so that habituation may be more likely to occur than for irregular and less
predictable over-flights by aircraft. Hanson (2007)* suggests that the sound exposure
level (SEL), which accounts for both sound pressure level and duration of the event, is
the most useful predictor of responses in both wildlife and domestic animals. SEL can
be described as the sum of the sound energy over the duration of an event normalised
to a1 second reference period.

Some of the research studies indicate that some animals habituate to noise after
several repetitions of exposure. Previous exposure to noise levels below 100dB served
to eliminate panic among turkeys, and swine showed initial alarm followed by
indifference to aircraft noise greater than 100dBA.

With regard to the effects of noise on horses, the International League for Protection
of Horses issued advice in relation to the Airdrie-Bathgate Railway Improvements Bill
which indicated that horses usually became habituated to repeated noise including
that from passing trains, although it is acknowledged that there may be a short period
of adjustment.

Based on the preliminary indications identified in these studies regarding the most
appropriate descriptor, threshold levels for disturbance and habituation
characteristics of a small number of species, the US Department of Transportation,
Federal Railroad Administration (FRA) has identified interim criteria for identifying the
potential impact of high speed rail noise on animals in wilderness and farming areas.

*C.E. Hanson (2007), High Speed Train Noise Effects on Wildlife and Domestic Livestock, Notes on Numerical Fluid Mechanics and
Multidisciplinary Design Vol 99, 2008, pp26-32.
*C.E. Hanson (2007), High Speed Train Noise Effects on Wildlife and Domestic Livestock, Notes on Numerical Fluid Mechanics and
Multidisciplinary Design Vol 99, 2008, pp26-32.
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4.2.31

4.2.32

4.2.33

4.2.34

4.2.35

The FRA interim criteria (FRA, 2005)> have been defined as follows:
e noise metric — A-weighted sound pressure level (dBA);

e noise descriptor —sound exposure level (SEL);

e threshold forimpact — 100 dBA; and

e habituation —no general criterion (insufficient information on species specific
responses).

It should be noted that these criteria are based on responses observed in birds and
mammals only. Criteria are not yet fully developed to the point where dose-response
relationships can be fully described for different animal species.

The data from the sound, noise and vibration assessment indicate that the SEL of a
train pass-by is unlikely to exceed 100 dB(A) beyond approximately 25m from the
track. Consideration of the FRA interim criteria would there suggest that adverse
effects on relevant wildlife species or agricultural livestock are less likely to occur
beyond this distance.

The FRA interim criterion of SEL 100dB(A) will be used to identify potential significant
adverse effects upon agricultural livestock. In the absence of natural or man-made
wayside barriers, this would include receptors within a distance of up to 25m from the
nearside track for trains travelling at a maximum speed of 36okm/h; at lower speeds
this distance may be reduced.

However, as it is assumed that grazing livestock will be able to move freely away from
the sound source, the assessment will concentrate on identifying fixed livestock
buildings or other enclosures close to the track. It is proposed to identify potential
receptors within 4om rather than 25m of the track, as livestock buildings within 25m
of the nearside track could be demolished as part of the construction works. Once
identified, the sound, noise and vibration specialists will advise on the operational
sound level at the identified receptor locations given the likely train speeds and known
scheme design (including cuttings and other features that would attenuate sound).
The significance of effect will be determined in liaison with the sound, noise and
vibration specialists.

3 U.S. Department of Transportation, Federal Railroad Administration (2005), High-Speed Ground Transportation Noise and Vibration Impact
Assessment, Office of Railroad Development, (http://www.fra.dot.gov/us/content/253).
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Air quality

List of amendments to the SMR for this topic

SMR Paragraph Note

Reference/Table Number

5.2.5 Supplementary text provided within SMR Addendum and text within paragraph clarified.
5.5.6 Paragraph deleted and replacement text provided within SMR Addendum.

5.6.4 Supplementary text provided within SMR Addendum.

Table 1 Table updated within SMR Addendum.

5.6.16 Paragraph amended

5.6.20 Paragraph deleted and replacement text provided within SMR Addendum.

Technical Notes — appended to this document

Air quality assessment for construction issues

Guidance on assessment methodology

5.1

5.1.1

5.1.2

5.2

5.2.1

5-3

5.3.1

5.3.2

Establishment of baseline and definition of survey

[Paragraph 5.2.5 amended to:] Further background air pollutant concentration data is
available on Defra’s Air Information Resource (AIR) website*. This data comprise
estimated background air pollution data for 2010 and projections for future years for a
1km? grid for every local authority in the UK.

[paragraph 5.2.5 supplemented with:] It is acknowledged that there is considerable
uncertainty regarding future pollutant concentrations in the UK. It is expected that
pollutant concentrations will reduce as a result of continuing emission controls,
although the rate of future decreases is uncertain. In this assessment, the current
Government guidance will be followed to predict future pollutant concentrations. The
assessment of the significance of air quality impacts will be based on an established
method taking into account the predicted changes in concentrations as a result of the
Proposed Scheme.

Scope of assessment

Technical scope

[paragraph 5.5.6 amended to:] The assessment will not include the transboundary
effects of the Proposed Scheme on air quality, as the likely changes in atmospheric
emissions would be negligible in this context.

Assessment methodology

Significance criteria

[Paragraph 5.6.4 - the following sentence now added at the end of paragraph:] Within
the CFA reports, the term ‘air quality standards’ refers to both the English Air Quality
Objectives and the Air Quality Limit Values introduced in the UK based on EU
Directives.

[Table 1 of the SMR amended to:]

“ Defra; UK-Air; http://uk-air.defra.gov.uk
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Table1:  UKand EU air quality standards

Pollutant Averaging period | Limit value / objective Date for compliance Basis
Nitrogen dioxide (NO,) | 1 hour mean 200ug/m’ 11 June 2010 uKk®
not to be exceeded more than 18 times a 1Jan 2010 EU™
year (99.8th percentile)
Annual mean 4opg/m? 11 June 2010 uk®
1Jan 2015 EuU®
Particulates (PM,,) Daily mean sopg/m? 11 June 2010 UK®
Measurement not to be er>1<ceeded more than 35 times a 11 June 2011 Ey™
technique: Gravimetric year (90.4" percentile)
Annual mean 4oug/m? 11 June 2010 uk®
1 Jan 2005 EU™
Particulates (PM, ) Annual mean 25ug/m? 1Jan 2015 UK®
Measurement Eg®
technique: Gravimetric
20pug/m’ 1Jan 2020 EU*

® The Air Quality Standards Regulations 2010, S| 2010/1001.
Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner air for

Europe.

® Extension to the compliance with the annual mean NO2 limit value granted by the European Commission. Sources: C(2011)6208
and C(2012)4155.

@) Extension to the compliance with the daily mean PM,, limit value granted by the European Commission. Source: C(2011)1592.
® Extension to the compliance with the annual mean PM_, limit value not granted by the European Commission. Source:

C(2009)9588.

http://ec.europa.eu/environment/air/quality/legislation/time _extensions.htm

* Indicative until the European Commission'’s review of air policies.

5-3-3

53:4

Operational Effects

[Paragraph 5.6.16 amended to:] With regard to assessment of the effects of emissions
arising from changes in traffic flows during construction, traffic data will be screened
using the DMRB criteria described in paragraph 5.5.1. Following this screening
exercise, roads meeting any of these criteria would be subject to further assessment,
including using the air quality screening tool specified in DMRB, as required. This tool
can then be used to forecast concentrations of traffic-related pollutants (NO2 and
PM10) at receptors. If this predicts significant change in pollutant concentrations, an
appropriate atmospheric dispersion model (e.g. ADMS-Roads or ADMSUrban) would
be used to further investigate the effects of changes in traffic flow at those receptors.
Dispersion modelling would use the latest available vehicle emission data from Defra
and take into account information in the National Atmospheric Emission Inventory
and the London Atmospheric Emissions Inventory as appropriate. Comparison of
results with and without the construction traffic and local diversions in the future
years would allow the effect to be determined.

[Paragraph 5.6.20 amended to:] Defra has published technical guidance for local
authorities on when and how emissions from moving and stationary diesel trains
should be considered in relation to Local Air Quality Management duties>®. In the
absence of any other specific guidance, this will be used to inform the assessment of
potential local air quality impacts from construction related train operations. Defra’s
guidance addresses locations with relevant public exposure where there is risk of

UK Government; International, European and national standards for air quality; http://www.defra.gov.uk/environment/quality/air/air-
quality/lagm/guidance/

® Defra; Guidance on Assessing Emissions from Railway Locomotives; http://lagm.defra.gov.uk/lagm-faqs/fagaz.html
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exceedance of the annual mean air quality standard for NO2. Such locations are
within 3om of railway tracks but only where the background annual mean NO2
concentration is above 25ug/m3. In the context of the Proposed Scheme these
locations may occur in the vicinity of temporary railheads where diesel locomotives
are routinely idling or used for shunting.



6

Climate - greenhouse gas emissions

List of amendments to the SMR for this topic

SMR Paragraph Note

Reference/Table Number

6.1.3 Supplementary text provided within SMR Addendum
6.2.2 Supplementary text provided within SMR Addendum
6.6.5 Paragraph deleted and replacement text provided within SMR Addendum
6.6.6 Paragraph deleted
6.6.7 Paragraph deleted and replacement text provided within SMR Addendum
6.6.8 Paragraph deleted
6.6.9 Text within paragraph clarified within SMR Addendum
6.1 Introduction
6.1.1 [paragraph 6.1.3 amended to:] Assessments will be carried out for the following time
periods:
e 2017 - start of construction;
e 2026 - Proposed Scheme opening;
e 2036- once maximum timetable is in operation; and
e 2086 — 60 years of operation after opening.
6.2 Establishment of baseline and definition of survey
6.2.1 [paragraph 6.2.2 amended to:] Scenarios of current and future baselines will be built on
the work of the Appraisal of Sustainability (AoS)’. The baseline greenhouse gas (GHG)
assessment will cover the following aspects:
e changing travel patterns and modal shift;
e surface access to existing stations;
e projected UK grid power emissions (for example nuclear versus coal based
projection); and
¢ planned associated developments (such as roads and depots).
6.3 Assessment methodology
6.3.1 [Paragraph 6.6.5 amended to:] Construction related emissions will be based on the

engineering team’s Construction and Logistics reports for the Proposed Scheme
These reports include information relating to specific design element (such as viaducts
or bridges) across the entire route in terms of:

e volume (m°®) of construction materials;

e type of construction material (e.g. concrete, imported fill, steel, gravel etc.);

’Booz and Co. Ltd/Temple Group Ltd (2011), HS2 London to the West Midlands Appraisal of Sustainability.
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e transport distances (km) of construction material; and
e volume (m?) of waste generated (both construction and demolition).

6.3.2 [Paragraph 6.6.7 amended to:] Construction site emissions relating to fuel and energy
use by plant equipment will be calculated using Arup’s CO2ST tool. The tool considers
carbon associated with machinery and plant used as well as travel from construction
workers. The background library of information which the CO2ST tool is based on
includes The Reference Manual for Construction Plant® and Defra’s carbon
coefficients.

6.3.3 [paragraph 6.6.9 amended to:] Transport related emissions will be based on the
PLANET Framework Model (PFM?) outputs. Outputs from the transport modelling
requested for the GHG assessment include:

e Surface access: travel to and from each station by modal split, number of trips
and average trip distance;

e C(lassic rail network: change in train movements on the classic network as a
result of uptake of services on the Proposed Scheme. If modelling outputs
permit, an analysis of the released capacity on the classic network for
passenger or freight transport (outputs to be confirmed with transport
modellers) will be undertaken;

e Modal shift: transfers from air to rail for domestic trips between London and
Manchester/ Birmingham/ Glasgow and Leeds. Although there are no flights
between London and Birmingham (the route of the Proposed Scheme), there
are flights to Manchester, Leeds and other destinations further north. Phase 2
will indirectly impact the modal shift (road and rail) on the Proposed Scheme
through, for example, planned increase in services on the London to
Birmingham section). This impact of Phase 2 on the Proposed Scheme will be
considered in the assessment;

e Modal shift: transfer from road onto the Proposed Scheme (i.e. between
London and Birmingham); and

e Construction transport: transport movements associated with construction
activities such as movement of spoil and access to site; and

e Personal transport: any additional transport on existing routes caused by
disruption associated with the Proposed Scheme in terms of construction
activities and operation.

® Institution of Civil Engineering Surveyors (2003), The Reference Manual for Construction Plant.
° PLANET is a multimodal transport model which estimates the numbers of passengers that will use the Proposed Scheme.
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6(A).

Climate change adaptation

Note — Section 6 of the SMR largely discussed the effects of the Proposed Scheme on climate
with reference to greenhouse gases (GHG), with climate change adaptation (CCA) discussed
within individual topic areas, where relevant. For ease of reference the scope and methodology
for CCA will now be grouped together, and is presented below as a new addition to the SMR.

List of amendments to the SMR for this topic

SMR Paragraph Note

Reference/Table Number

N/A — new section not Supplementary text provided within SMR Addendum.

previously within SMR

6.1

6.1.1

6.1.2

6.1.3

Establishment of baseline and definition of survey

A climate change impacts assessment, which will include consideration of the
combined impacts of the Proposed Scheme and potential climate change on the
receiving environment and community, will be undertaken.

Climate change projections

At present, no legislation exists that specifies which climate change projections and

scenarios are to be used as part of a climate change impacts assessment within the UK
Environmental Impact Assessment (EIA) process. Given this, the methodology for the

consideration of potential climate change impacts within the EIA draws upon the
following sources:

e trends derived from UKCPog projection data™, which reflect scientists' best
understanding of how the climate system operates and how it might change in
the future;

e European Union guidance™ on integrating climate change and biodiversity into
Environmental Impact Assessment (EIA);

e Institute of Environmental Management and Assessment (IEMA)*;
e European Bank of Reconstruction and Development (EBRD)*; and

e relevant reports from Reporting Authorities submitted under the UK
Adaptation Reporting Power™ (for example Network Rail, National Grid,
Highways Agency and Transport for London).

The consideration of the potential additional impacts of climate change on the effects

associated with the Proposed Scheme will be based upon the most recent, publically

available research and evidence. However, climate change science is an evolving field

of enquiry, and the integration of potential climate change impacts into the EIA
process is a relatively new approach. For some topics the evidence base is not

definitive, or there is insufficiently detailed evidence available at the local level, which

** UKCPog (2009) Climate Change Projections Report. [online] http://ukclimateprojections.defra.gov.uk/22566. Accessed July 2013.
** http://ec.europa.eu/environment/eia/pdf/EIA%20Guidance.pdf.

|EMA; EIA & Climate Change; http://www.iema.net/eia-climate-change.
*3European Bank for Reconstruction and Development; Sustainability Report 2011; http://www.ebrd.com/pages/digital-
publications/flagships/srai/climate-change-and-energy/integrating-climate-change-adaptation-into-projects.html.

* Defra; http://www.defra.gov.uk/environment/climate/sectors/reporting-authorities/reporting-authorities-reports/.
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6.1.6

means it may be difficult to draw conclusions about the potential impacts of climate
change in line with the established EIA methodologies for each topic.

Therefore, following consideration of potential climate change impacts, informed
professional judgement will be used by topic experts to produce high level, qualitative
statements about potential topic specific impacts resulting from projected changes
and trends for climate averages and extreme weather events, along with
consideration of any potential additional topic specific mitigation measures required.

A notable exception is the assessment of flood risk, which will be undertaken using
climate change projections as specified in the National Planning Policy Framework
(NPPF)™. The flood risk assessment will use the recommended precautionary
sensitivity ranges of key parameters as given in Table 5 in the Technical Guidance to
the NPPF. Sensitivity testing to be undertaken will allow for variations in climate
change factors included in other national guidance.

The consideration of potential climate change impacts on the effects associated with
the Proposed Scheme will be undertaken in accordance with timeframes outlined in
the methodologies for each topic. Table H provides a comparison of these timeframes
and the corresponding timeframes for UK climate change projections.

Table H:  Temporal scope for consideration of climate change impacts

Construction Operation (start) Operation (peak)
Topic assessment 2017-2026 2026 onwards 2041
timeframe
Corresponding UKCPog ‘the 20205’ (2010-2039) | ‘the 20205’ (2010-2039) ‘the 20505’ (2040-2069)
timeframe
6.1.7 During the construction phase of the Proposed Scheme (2017 — 2026), the trends
within the UKCPog™® climate change projections suggest the following changes to
long-term, seasonal averages:
e warmer, drier summers, particularly in parts of southern England™;
e milder, wetter winters, particularly in the western side of the UK
e anincrease in annual average temperature™ and
e fewer days with snow and frost™.
6.1.8 Extreme weather during the construction phase will:

e very likely include more very hot days*’;
e likely include more intense downpours of rain** (particularly in summer); and

e very likely include an increase in dry spells®.
Y Y Y

> Communities and Local Government; https://www.gov.uk/government/uploads/system/uploads/attachment data/file/6077/2116950.pdf .
* UK Climate Impacts Programme (UKCIP) (2009), Climate Change Projections.

7 UKCIP (2009), Climate Change Projections, Table 4.1, 4.2, 4.4 and 4.5.

* Table 4.1, 4.2, 4.4 and 4.5, Climate Change Projections, UKCIP (2009).

¥ UKCIP (2009), Climate Change Projections, Section 4.3.5.

** UKCIP (2009), Climate Change Projections, Table 3. UKCIP (2009), Climate Change Briefing Report, Figure 4.31.

** UKCIP (2009), Climate Change Briefing Report, Table 3.

** UKCIP (2009), Climate Change Projections, Table 4.2.

* UKCIP (2009), Climate Change Briefing Report, Table 4.
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6.1.9

6.1.10

6.2.1

6.2.2

In addition, it is likely, although with a higher level of uncertainty, that the probability
of the following extreme weather events will be increased as a consequence of climate
change®*

e short periods of intense cold weather (still expected as a result of natural
variability*); and

e anincrease in the frequency of storms and high winds (widely accepted as
difficult to predict with any certainty®).

During the operation of the Proposed Scheme (2026 onwards), these changes in
climatic averages and extreme weather events are projected to become more
pronounced.

Scope of assessment
Spatial scope

Potential climate change impacts will be considered at a spatial scope appropriate to
each topic as described in their respective scope and methodology sections.In terms
of reporting the results of the assessment, Water Resources and Flood Risk will report
at the local level (in Volume 2) to determine if there are any receptors that are
particularly sensitive to potential climate change impacts. Other topics will report
their findings in Volume 1, as appropriate.

Temporal scope

Most topics will consider potential climate change impacts during construction (which
includes the reinstatement of landforms and soils, and the commencement of a five-
year aftercare period), which is estimated to commence in 2017. Those topics
considering potential climate change impacts associated with operation will include
2026 (to reflect the first year of operation) in addition to 2041 (considered to
represent peak operation).

Tablel contains a summary of each topic’s respective choice of temporal scope for
their overall impact assessment. The relevant sections of the SMR and SMR
Addendum for each topic contain further information regarding their respective
temporal scopes, which will be used to inform the consideration of potential climate
change impacts within the future baseline.

Tablel:  Topic specific temporal scope

EIA topics

Temporal scope

Agriculture, forestry and soils 2017, 2026 and 2041

Air quality

2017, 2026

Community

2017 and 2026

Cultural heritage 2017 and 2026

Ecology

2017 t0 2025, 2026 and 2041

Electromagnetic interference

* Scaife, A (2012), Climate Jigsaw Puzzle, Met Office, Available at: http://www.metoffice.gov.uk/barometer/science/2012-04/climate-jigsaw-

puzzle

* UKCIP (2009), Climate Change Briefing Report, Table 3.
% UKCIP (2009), Climate Change Projections, Section 1.4.
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EIA topics Temporal scope

Land quality 2017 and 2026

Landscape and visual assessment 2017, 2026, 2041 and 2086

Socio-economic 2017 and 2026

Sound, noise and vibration 2017, 2026 and 2041

Traffic and transport 2012, 2021 2026 and 2041

Waste and material resources 2017 to 2025 and 2026

Water resources and flood risk 2017, 2026, 2041 and 2115 (for flood risk only)

6.2.4 Some topics will not extend their overall assessments of effects associated with the

Proposed Scheme through to 2041. Therefore, consideration of potential climate
change impacts will relate to the construction phase only. These topics are:

e Air quality;

e Community;

e Cultural heritage;

e Electromagnetic interference;

e Socio-economic; and

e Waste.

6.2.5 This means that potential climate change impacts for these topics will only be
considered for the 2020s and not the 2050s.
Technical scope

6.2.6 The potential significance of climate change impacts is greater for some topics than
others due to the varying sensitivity of topic specific receptors and resources to
projected changes and trends for climate variables.

6.2.7 The potential significance of climate change impacts for each of the EIA topics is
contained in Table J.

Table J:  EIAtopics and potential significance of climate change impacts

Agriculture, forestry and soils** Land quality*

Air quality* Landscape and visual assessment**

Community** Sound, noise and vibration*

Cultural heritage* Socio-economic*

Ecology** Traffic and transport*

Electromagnetic interference Waste and material resources*

Water resources and flood risk**

Key:

** Topics for which climate change impacts were considered to have the greatest potential direct significance
* Topics for which climate change impacts were considered to have less direct potential significance.

No asterisk Topics for which there was not considered to be any significant direct potential climate change impact.
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6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.7

Assessment methodology

Overview

All EIA Topics will undertake a preliminary consideration of potential climate change
impacts to determine the requirement for, or feasibility of, undertaking a further,
more detailed assessment.

This will involve the following steps and will be based upon the professional
judgement of the EIA topic specialists working with the climate change adaptation
topic specialists:

1. consideration of all impacts associated with the Proposed Scheme already
assessed in the Draft Environmental Statement® for each topic and the
associated mitigation measures for significant impacts;

2. consideration of those assessed impacts which could potentially be affected by
climate change; and

3. consideration of whether the potential change in any of these assessed
impacts as a result of climate change is likely to be significant and, as a
consequence, identification of mitigation measures which enhance climate
change resilience.

The results of this preliminary consideration for all topics are included in Volume s:
Appendix CT-009-000.

Legislation and guidance

Relevant European, national and local policies and guidance on climate change
impacts, risks and adaptation (where they exist) are to be identified and referenced
for each topic, where relevant.

Significance criteria

The significance of potential climate change impacts will be assessed qualitatively,
based upon the professional judgement of topic specialists working with the climate
change adaptation topic specialists.

Construction effects

The effects of the Proposed Scheme will be assessed for the construction phase,
including consideration of the potential additional impacts of climate change if
required and/or feasible.

Operational effects

The effects of the Proposed Scheme will be assessed for the operational phase,
including consideration of the potential additional impacts of climate change if
required and/or feasible.

*’HS2 (2013), Draft Environmental Statement, London — West Midlands.



6.3.9

20

Mitigation measures

If any of the impacts associated with the Proposed Scheme are considered to be
significantly affected by potential climate change impacts, then enhanced or
additional mitigation measures (i.e. management measures that reduce the impact of
the Proposed Scheme on the environment/and or community - rather than those to
reduce greenhouse gas emissions) will be developed by topic specialists.

Recommended additional mitigation measures will be designed so that the measures
themselves are resilient to potential additional climate change impacts.
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Community

List of amendments to the SMR for this topic

SMR Paragraph Note

Reference/Table Number

7.1.9 Paragraph deleted and replacement text provided within the SMR Addendum.
7.4.1 Paragraph deleted and replacement text provided within the SMR Addendum.
7.5.2 2" row in Table 7 deleted.

7.5.2 4" row in Table 7 text amended from 'severance' to 'isolation'.

7.5.2 6™ row in Table 7 deleted

7.5.2 9" row in Table 7 text amended from 'severance' to 'isolation'.

7.5.2 Rows ten —thirteen in Table 7 deleted.

Technical Notes — appended to this document

Community and Socio-economics Technical Note - Further Assessment Guidance

7.1

7.1.1

7.2

7.2.1

Introduction

Community infrastructure/organisations

[Paragraph 7.1.9 amended to:] The community assessment recognises the inter-
relationship of community and economic effects. As well as covering direct
community effects, it takes into account how economic and development impacts and
effects identified by the socio-economic assessment will indirectly effect communities
(the socio-economic assessment being focused on economic rather than social
impacts and effects).

Scope of assessment

Spatial scope

[Paragraph 7.4.1 amended to:] The assessment of community effects will consider
impacts and effects during both construction and operation of the Proposed Scheme.
Impacts can generate the following broadly defined effects on receptors and
resources:

e Lossorgain: Aloss or gain to a resource or receptor. For example, a decrease
in housing stock as a result of demolitions;

e Displacement: The re-location of receptors and resources from one location to
another within the study area. For example, people moved from their homes
to replacement homes permanently or temporarily;

e Change in amenity: The benefits of enjoyment and wellbeing that receptors
gain from a resource in line with its intended function is referred to as an
amenity value. The amenity value that receptors give to resources may be
effected by a combination of factors such as: noise and vibration; air
pollution/odours; traffic/congestion; air and water quality; and visual impacts.
As such, the amenity assessment will draw on the conclusions from other
assessment topics which could lead to impacts on communities; and
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e Isolation: In the context of this assessment isolation is to be measured by the
barriers local communities face in making their usual journeys. This includes
physical, psychological and social barriers (i.e. non-economic) and the effects
of this on local communities. Isolation of commercial and industrial buildings
and land, and agricultural property and land, are addressed within the scope of
assessments presented in Section 13 (Socio-economics) and Section 4
(Agriculture, Forestry and Soils).
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Cultural heritage

List of amendments to the SMR for this topic

SMR Paragraph Note

Reference/Table Number

Throughout Erratum replace undesignated asset with non-designated asset - undesignated is not the correct
term, the NPPF uses the phrase non-designated.

8.2.10 Revision to paragraph, Text within paragraph clarified within SMR Addendum

8.2.15 Text deleted 'ZTV' and replaced with 'study area'

8.2.16 Paragraph deleted

8.2.20 Text deleted 'ZTV' and replaced with 'study area'

8.2.21 Paragraph deleted

8.5.7 Text deleted 'as defined by the ZTV'

Technical Notes — appended to this document

Risk based approach to archaeological assessment

Fieldwalking

Geophysical survey

8.1

8.1.1

Establishment of baseline and definition of survey

[paragraph 8.2.10 amended to:] The definition of the study area for heritage assets
will vary between the metropolitan urban and country sections of the Proposed
Scheme. The study area in urban London and Birmingham will comprise the entire
loss of land required for construction (including permanent and temporary works),
plus 25om either side of the full extent of the required land. In rural sections, the study
area will encompass the entire land required for the construction of the Proposed
Scheme plus 5oom either side of the full extent of the land required. In addition for the
appraisal of the setting of designated heritage assets, including historic landscapes,
the study area will be defined by an area of up 2km from the centre line of the
Proposed Scheme for both rural and urban sections of the route. In urban sections of
the route a degree of professional judgement will be required in order to determine an
appropriate extent for the study area within which designated assets are to be
assessed so as to ensure that the assessment remains proportionate. The setting of
designated assets within the study area will be cross-referenced to the zone of
theoretical visibility (ZTV) as this becomes available. The extent of the ZTV will be
identified by the Landscape, and Visual Assessment within the ES.
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9 Ecology

List of amendments to the SMR for this topic

SMR Paragraph Note

Reference/Table Number

9.2 Supplementary text provided within SMR Addendum

9.5 Supplementary text provided within SMR Addendum after 9.5.4

9.5 Supplementary text provided within SMR Addendum after g9.5.7

9.6.1 Paragraph deleted and replacement text provided within SMR Addendum

9.6.2 Supplementary text provided within SMR Addendum

9.6.5 -9.6.8 Paragraphs deleted within SMR Addendum and replacement text provided within SMR Addendum,
with further detail in the Ecological Assessment Method Technical Note

9.6.9 Paragraph deleted and replacement text provided within SMR Addendum

9.7.1 Paragraph deleted

Technical Notes — appended to this document

Field survey methods and standards

Ecological assessment method

Methodology for demonstrating no net loss in biodiversity

Ecological principles of mitigation

9.1 Establishment of baseline and definition of survey

9.1.1 [Section 9.2 supplemented with:] As a general rule desk study records dated prior to 1
October 1997 will be considered as historic and unlikely to provide relevant
information to inform the baseline for the assessment. Different cut-off dates will be
applied for the following receptors:

¢ habitats and higher/lower plant records - all records prior to 1 October 1986
considered as historic (a longer period than the standard due to their less
mobile nature); and

e white-clawed crayfish - all records prior to 1 October 2002 considered as
historic (a shorter period than the standard due to the on-going rapid decline
in numbers resulting from the spread of non-native crayfish).

9.1.2 Data from prior to the above dates will only be included in the ES where no more
recent survey data are available, or where the data are of contextual value in relation
to considering evidence of longer term species declines/advances and/or to identifying
potential targets for habitat creation or species re-introductions.

9.1.3 Survey methodologies and basic extents for common ecological surveys required on a
widespread basis across the route are provided in the Ecological surveys: field survey
methods and standards (FSMS) technical not within Annex D of this SMR Addendum.
The methods incorporate feedback from engagement with Natural England and the
Environment Agency.

9.1.4 The FSMS Technical Note is not intended to cover all survey methodologies utilised.
Where specific locations will require the use of additional survey methods or
deviations from the methodologies identified in the FSMS these are to be reported
within the relevant Community Forum Area (CFA) reports within the ES.
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9.2.1

9.2.2

9.2.3

9.2.4

9.2.5

9-3
9.3.1

Scope of assessment
Geographic scope

[Additional Text inserted after 9.5.4:] Due to the large scale of the scheme and the
large volumes of information to be collected in support of the assessment, The ES will
report on only those resources/receptors identified as potentially relevant to the
assessment. This has been defined as follows:

e all statutory designated sites located within a s5oom radius of the land required
for the construction of the Proposed Scheme, and any others considered
potentially subject to significant effects; and

e non-statutory designated sites, protected and/or notable habitats and species
within or adjacent to land required for the construction of the Proposed
Scheme, and any others considered potentially subject to significant effects.

Technical scope

[Additional text inserted after 9.5.7:] In order to ensure that all likely significant effects
of the Proposed Scheme will be identified, where baseline information is incomplete a
precautionary approach of assuming a 'reasonable worst-case' valuation is to be
adopted. This approach will be utilised to assign precautionary values to both known
receptors and potential receptors based on the best available information. Further
details are provided in the Ecological assessment method technical note, see Annex D
of the SMR Addendum.

In line with Government policy, HS2 Ltd is seeking to ensure that the Proposed
Scheme results in no net loss in biodiversity. A modified version of the Defra offsetting
pilot methodology®® will be utilised to compare the habitats present pre- and post-
construction, and inform the level of compensation provision required to achieve this
goal. Biodiversity offsetting will not form part of the EIA to be reported in the ES and
the commitment to no net loss does not form part of the requirements under the EIA
Regulations.

Consideration of the Proposed Scheme’s compliance with Water Framework Directive
objectives will be presented in a stand-alone document within the ES.

The potential impacts and effects of climate change on ecological receptors,
alongside the effects of HS2 on the ability of habitats and species in the wider
landscape to respond to climate change will be considered, primarily as part of the
route-wide assessment in Volume 3 of the ES.

Assessment methodology

[Paragraph 9.6.1 amended to] The assessment is to be guided by the methodology
advocated by the Institute of Ecology and Environmental Management (IEEM). Full
details of the assessment methodology are provided in the Ecological assessment
method technical note in Annex D of the SMR Addendum.

*® Defra (2012), Biodiversity Offsetting Pilots — The metric for the biodiversity offsetting pilot in England, Defra.
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9.3.2

933

9:3:4

9:3.5

Legislation
[Paragraph 9.6.2 supplemented with:]

e The Water Environment (Water Framework Directive) (England and Wales)
Regulations 2003 *?; and

e Salmon and Freshwater Fisheries Act, 1975 (as amended).>°

Significance criteria

[Paragraphs 9.6.5 to 9.6.8 deleted and replaced by:] Further details of the significance
criteria used for the assessment are provided within the Ecological assessment
method technical note in Annex D of the SMR Addendum.

[Paragraph 9.6.9 amended to:] Each potential ecological receptor will be evaluated
against the following geographical frames of reference: international; national;
regional; county/metropolitan; district/borough; local/parish; and negligible. The
standard geographical frames of reference of ‘site’ and ‘within zone of influence’ will
not be utilised as they are not considered appropriate for a linear scheme of this scale.

Determining the significance of effects

[Section 9.6 supplemented with:] Details of the process for determining significance of
effects is provided within ecological assessment method technical note.

* HM Government (2003), Statutory Instrument 2003 No. 3242 The Water Environment (Water Framework Directive) (England and Wales)
Regulations 2003, The Stationery Office.
** HM Government (1975) Salmon and Freshwater Fisheries Act, 1975, Chapter 51. Her Majesty’s Stationery Office.
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10 Electromagnetic interference

List of amendments to the SMR for this topic

SMR Paragraph Note

Reference/Table Number

10.1.1 Paragraph deleted and replacement text provided within SMR Addendum
10.1.4 Paragraph deleted and replacement text provided within SMR Addendum
10.1.6 Paragraph deleted and replacement text provided within SMR Addendum
10.1.7 Footnote Text deleted and replacement text provided within SMR Addendum
10.2.4 Text deleted and replacement text provided within SMR Addendum
10.2.6 Text deleted and replacement text provided within SMR Addendum
‘consultation as part of the | Heading deleted (above paragraph 10.3.2)

EIA process’

10.3.2 Paragraph deleted

10.4.2 Text deleted and replacement text provided within SMR Addendum
10.5.1 Text deleted and replacement text provided within SMR Addendum
10.5.2 Text deleted and replacement text provided within SMR Addendum
10.5.4 Text deleted and replacement text provided within SMR Addendum
10.5.5 Text deleted and replacement text provided within SMR Addendum
10.6.1 Text deleted and replacement text provided within SMR Addendum
‘EMC Zones' Heading deleted (above paragraph 10.6.2)

10.6.2 Text deleted and replacement text provided within SMR Addendum
10.6.3 Text deleted and replacement text provided within SMR Addendum
10.6.4 Text deleted and replacement text provided within SMR Addendum
10.6.5 Paragraph deleted

10.6.6 Paragraph deleted

10.6.7 Paragraph deleted

10.6.8 Text deleted and replacement text provided within SMR Addendum
10.6.9 Paragraph deleted

10.6.10 Text deleted and replacement text provided within SMR Addendum
10.6.11 Text deleted and replacement text provided within SMR Addendum
10.6.12 Text deleted and replacement text provided within SMR Addendum
10.6.13 Text deleted and replacement text provided within SMR Addendum

Technical Notes — appended to this document

Electromagnetic interference

10.1.1 The majority of the amendments to the SMR for Electromagnetic Interference (EMI)
reflect the change in emphasis from Electromagnetic Compatibility (EMC), which is
the method of mitigating against electrical interference, to the assessment of the

effects of electromagnetic fields (EMF) (which cause EMI and potential human health

problems).

10.2 Introduction

10.2.1 [Paragraph 10.1.1 amended to:] This section of the Report covers the impacts and
effects of the Proposed Scheme on Electromagnetic Fields (EMF), and
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10.2.4

10.3

10.3.1

10.3.2

10.3.3

10.4

10.4.1
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Electromagnetic Interference (EMI), including Electro Magnetic Compatibility (EMC).
EMF is produced whenever electricity is present.

[Paragraph 10.1.4 amended to:] The principal source of EMF from the Proposed
Scheme that may have an effect on third parties will be the traction power supply
system. Emissions from the signalling and communication systems, electrical and
mechanical systems, generally only affect the internal railway operating system. In
addition, equipment located within the infrastructure maintenance depot and the
stations/interchanges such as lifts and escalators and other large items of plant, do
not produce levels of EMF that will have an effect outside of the operational railway.

[Paragraph 10.1.6 amended to:] EMI is an issue that can normally be mitigated
though the application of EMC industry accepted practice during design and
installation.

[10.1.7 Footnote amended to:] 89 |CNIRP (2010) ‘Guidelines for Limiting Exposure to
Time-Varying Electric, Magnetic, and Electromagnetic Fields (1Hz to 100kHz)’, Health
Physics, 99 (6): pp. 818-836

Establishment of baseline and definition of survey

[Paragraph 10.2.4 amended to:] British and European Standards exist to mitigate the
effects of EMI on neighbouring railways, which will be adopted through design,
installation, operation and maintenance best practice. HS2 Ltd will consult with other
infrastructure owners during the design period.

[Paragraph 10.2.6 amended to:] EMI from the Proposed Scheme’s rolling stock will
only affect the operational railway.

[Supplementary text provided after 10.2.6:] A desk top assessment will be undertaken
to identify potential receptors at risk. Examples of potential sensitive sites that may
be at risk and are to be considered are:

® universities;

e schools;

e hospitals;

e military establishments;

e airports;

e emergency and commercial radio stations;
e residential properties; and

e industrial properties.

Key aspects of the Proposed Scheme for the topic

[Paragraph 10.4.2 amended to:] The main source of EMF will be the traction power
system, as electromagnetic emissions are caused by the current flowing in an
electrical system.



10.4.2

10.5

10.5.1

10.5.2

10.5.3

10.5.4

10.6

10.6.1

The higher currents found in high voltage power lines have the potential to create
larger EMF, the strength of which diminish rapidly with distance from the source.

Scope of assessment

[Paragraph 10.5.1 amended to:] A desk study will be undertaken to identify potential
sources of EMF and EMI that may be produced during both the construction and
operational phases of the Proposed Scheme. This will identify the potential risk and
the potential impact and effect. The desk-based study will also identify
establishments where people are potentially at risk from the electromagnetic fields
produced by the Proposed Scheme’s 25 kilovolts (kV) electrification traction power.

[Paragraph 10.5.2 amended to:] The study will identify potentially sensitive receptor
sites within a som corridor either side of the centreline of the nearest track within the
Proposed Scheme, or from proposed power equipment (e.g. overhead lines and
traction substations)

[Paragraph 10.5.4 amended to:] A risk assessment will be undertaken to assess the
impact of EMF effects on nearby equipment, installations and people.

[Paragraph 10.5.5 amended to:] The assessment will use data from the preliminary
traction power modelling completed by HS2, in undertaking the evaluation.

Assessment methodology
[Paragraph 10.6.1 amended to:] The following standards are relevant:

e |CNIRP Guidelines for limiting exposure to time-varying electric, magnetic and
electromagnetic fields (1Hz to 100kHz 2010;

e The Electromagnetic Compatibility Directive 2004/108/EC;

e BSEN 61000-6-1:2007. Electromagnetic compatibility Part 6.1: Generic
standards- immunity for residential, commercial and light industrial
environments;

e BSEN 61000-6-2:2005. Electromagnetic compatibility Part 6.2: Generic
standards- immunity for industrial environments;

e BSEN 50499:2008. Procedure for the assessment of the exposure of workers
to electromagnetic fields;

e ECRecommendation 1999/519/EC on the limitation of exposure of the general
public to electromagnetic fields (oHz to 300GHz);

e EU Directive 2006/42/EC on machinery;

e BS EN o121 series of standards, Railway Applications, Electromagnetic
Compatibility, which contains the following parts;

- BSEN 5o0121-1:2006 Part 1: General;

- BSEN 50121-2:2006 Part 2: Emissions of the whole railway system to the outside
world;
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- BSEN 50121-3-1:2006 Part 3-1: Rolling stock - train and complete vehicle;
- BSEN 50121-3-2:2006 Part 3-2: Rolling stock — apparatus;

- BSEN 50121-4:2006 Part 4: Emissions and immunity of the signalling and
telecommunications apparatus;

- BSEN 5o0121-5:2006 Part 5: Emissions and immunity of fixed power supply
installations and apparatus.

e BSEN 50122 series of standards, Railway Applications - Fixed installations -
Electrical safety, earthing and the return circuit, which consists of;

- BSEN 50122-1:2011 Part 1: Protective provisions against electric shock;

- BSEN 50122-2:2010 Part 2: Provisions against the effects of stray currents caused
by d.c. traction systems;

- BSEN 50122-3:2010 Part 3: Mutual Interaction of a.c. and d.c. traction systems.

[Paragraph 10.6.2 amended to:] Using the estimated levels of generated EMF from the
preliminary traction power modelling results, the levels of predicted EMF will be
assessed against the maximum levels mandated by British and European Standards
and ICNIRP.

[Paragraph 10.6.3 amended to:] For the effects of EMF on human health, any level
above 200 microTesla (UT) stated within ICNIRP will be considered as significant.

[Paragraph 10.6.4 amended to:] For the effects of EMI on susceptible electrical or
electronic equipment, where the level exceeds 3 Amperes per metre (A/m) for
residential and 30A/m for industrial equipment, this will be regarded as significant.
These levels are the current limits identified in BS EN 61000-6-1 and BS EN 61000-6-2
respectively.

[Paragraph 10.6.8 amended to:] Where risk is identified, proposals for mitigation will
be recommended.

[Paragraph 10.6.120 amended to:] The effects of construction will be evaluated and
mitigation measures implemented if required. Ongoing measurements and
monitoring will be considered during construction, where significant risks are
identified.

[Paragraph 10.6.11 amended to:] The effects of operation will be evaluated and
mitigation measures implemented if required.

[Paragraph 10.6.12 amended to:] Any cumulative effect due to the Proposed Scheme
running close to an existing electrified railway, for example, will be included in the
assessment

[Paragraph 10.6.13 amended to:] The traction power modelling, the results from which
the assessment will be made, will be developed using the worst case traction loads for
the proposed timetable. Any effects of EMF and EMI will therefore be considered
using the worst case loads.
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Land quality

List of amendments to the SMR for this topic

SMR Paragraph Note

Reference/Table Number

11.2 Supplementary text provided within SMR Addendum

11.2.3 Text deleted and replacement text provided within SMR Addendum
11.4.5 Text ‘Mining issues.....areas in the Midlands’ deleted.

11.6.8 Text within paragraph clarified within SMR Addendum

Table 15 Text within table clarified within SMR Addendum

11.6.13 Text within paragraph clarified within SMR Addendum

Table 16 Text within table clarified within SMR Addendum

Technical Notes — appended to this document

Introduction to land quality assessments

Detailed methodology for land contamination assessments

Methodology and significance criteria for geological issues (excluding land contamination)

Operational issues

Potential mitigation measures

11.1

11.1.1

11.1.2

11.1.3

11.2

11.2.1

11.2.2

Establishment of baseline and definition of survey

[Section 11.2 supplemented with:] The technical note 'Introduction to land quality
assessments' gives more details of the sources and types of information to be
collected —refer to Annex F of the SMR Addendum.

[Section 11.2 supplemented with:] The issue of the effects of underground mining on
the construction of the Proposed Scheme will not be assessed during the
environmental assessment. It is however being considered as part of the engineering
design of the route.

[Paragraph 11.2.3 amended to:] Documentary data are available from a number of
Governmental and non-governmental organisations including:

e Environment Agency;
e British Geological Survey; and

e county councils and district councils.
Assessment methodology

Significance criteria

[Paragraph 11.6.8 and Table 15 clarified with:] Impact magnitude criteria are presented
separately for contaminated land, mining/mineral issues and for geo-conservation
resources. These are provided in the technical notes - 'Detailed methodology for land
contamination assessments' and 'Me