’ High Speed 2 - 1MCO06 - Stage One C2 - MWCC -
Wi North Portal of Chiltern Tunnels to Brackley
A 1MCO07-CEK-TP-REP-CS03_CL05-000003

A High-Speed Design Partnership

AARCADIS 9~ COWI

As part of the design process, an earthwork bund located the East of the HS2 alignment was removed from
the design to preserve a hedgerow. The retention of the hedgerow resulted in insufficient space for the
footing of the proposed earthwork. The location of the earthwork removed from the design is shown in
Image 6 and lies between Ch 47+630 and Ch47+820.

The noise modelling has considered commensurate mitigation in the form of a noise barrier to compensate
for the removal of the earthwork bund.

47+820
47+630

 —

Noise Barrier Type B
+3m Top of Cutting

Image 6 Location of Noise barrier to compensate for Earthworks removed from Design

The track support system has been revised to track slab for the HS2 main lines compared to a ballasted
system adopted in the Phase 1 ES.

The changes in noise source levels implemented in the design considerations, from those used in the Phase
1 ES, are presented in Appendix C; the revised noise source terms include the removal of TSI compliant

trains.
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4 Noise Mitigation Design Options and Mitigation Scenarios

Mitigation options have been evaluated against a range of criteria including the acoustic effects; landscape
and visual effects; engineering practicability, value for money and stakeholder engagement.

41 South Heath

The options are listed below and detailed within Table 1.

» Base Case Design Option: no additional noise barrier but inclusion of the earth bund designs;

» Mitigation Design Option 1: Trackside Noise Barrier 2m above ToR; lineside 4.6m from outside
rail. Option considers earthworks design with bund shown in Image 6 removed from the mitigation.

« Mitigation Design Option 2: Trackside Noise Barrier 3m above ToR; lineside 4.6m from outside
rail. Option considers earthworks design with bund shown in Image 6 removed from the mitigation.

» Mitigation Design Option 3: Barrier 3m above ground on top of embankment to compensate for
removal of the earthwork bund as shown on Image 6.

Table 1 below presents a summary of the outcome of the overall appraisal. The proposed design is
highlighted in green.

The change in acoustic performance, visual impact and value for money are compared to the baseline ES
(as amended) design. Stakeholder engagement and preference throughout the Schedule 17 submission has
also been taken into account to ensure the “as far as reasonably practicable” criteria are met.
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Case | Description Acoustic . Visual Value for money Engineering Constraints Consultation

~ Noise fence barriers approximately 3m high and
e . : 1.4km long at the top of the cutting on
ES Noise Barriers [Comparison Design] ISI:ftE:mOfE?g]n?f?:mm |
new tunnel portal to Leather Lane

Base Case - Mitigation in the form of earthworks | Mitigation in the form of earthworks design only, ‘;, N N

Option 1 - Lineside Noise Barrier 2m above . :
ToR on East (Up) side. Barrier 2m absorptive above ToR east (up) % - N N N

Option 2 - Lineside Noise Barrier 3m above ; ;
ToR on East (Up) side. Barrier 3m absorptive above ToR east (up) % = N N N
Option 3 3m Noise Barrier on embankment to Barrier 3m absorptive barrier on top of N N N N v
compensate for removal of earthwork bund. embankment east (up) )

K XK Materially worse (Using EIA methodologies)

¥ Worse

- Neutral, N/A — no change or not applicable

+" Beneficial

+" " Materially beneficial (Using EIA methodologies)

Value for money compared to the ES: B — Better, W — Worse, N - Neutral

Table 1 — Summary appraisal table, proposed mitigation scenarios, operational airborne noise
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In summary;

Base Case: Option with no noise barrier (but inclusion of mitigation in the form of the earth bund
designs) shows an increase in the number of moderate and minor impacts compared to the HS2
Phase 1 ES, with an increase to 4 moderate impacts for daytime from 3 moderate impacts in the ES
and an increase to 3 moderate impacts for night-time from 1 moderate impact reported in the ES.

This option results in fewer Lmax exceedances above LOAEL as the ES design, which is attributed to
the removal of the TSI trains from the fleet and the proposed design that moves the tunnel portal
48m to the north and the narrowing of the track corridor.

_ Design Option ES Design Scheme

Day Night Day Night
Major impact 0 0 0 0
- Moderate impact 4 3 > 1
Minor impact 3 2 3 3
" Negligible impact 0 3 0 1
No. above LOAEL Laeq 7 8 6 5
No. above SOAEL Laeq 0 0 0 0

No. above LOAEL Lamax 82 138

Table 2 — Baseline Case and ES for South Heath: Number of dwellings identifying impacts (Laeg), Number of dwellings
exceeding LOAEL (Lasq) and SOAEL (Laeg), Number of dwellings exceeding LOAEL (Lamax) and SOAEL (Lamax)

Visual effects: The earthworks option with no barrier would remove any visual effects associated with
the ES noise barrier design. would have a noticeable landscape and visual benefit.

Design Option 1: Lineside noise barrier 2m above ToR shows an increase in the number of
moderate and minor impacts compared to the HS2 Phase 1 ES. Option 1shows an increase to 4
moderate impacts for daytime from 3 moderate impacts in the ES and an increase to 3 moderate
impacts for night-time from 1 moderate impact reported in the ES.

This option results in fewer Lmax exceedances above LOAEL as the ES design, which is attributed to
the removal of the TSI trains from the fleet and the proposed design that moves the tunnel portal
48m to the north and the narrowing of the track corridor.

_ Design Option ES Design Scheme

Day Night Day Night
" Major impact 0 0 0 0
Moderate impact 4 3 3 1
Minor impact 3 2 3 3
Negligible impact 0 3 0 1
No. above LOAEL Laeq 7 8 6 5
No. above SOAEL Laeq 0 0 0 0

No. above LOAEL Lamax 82 138

Table 3 — Option 1 and ES for South Heath: Number of dwellings identifying impacts (Laeg), Number of dwellings
exceeding LOAEL (Laeq) and SOAEL (Laeg), Number of dwellings exceeding LOAEL (Lamax) and SOAEL (Lamax)

Design Option 1 presents with a low value for money from a cost to noise benefit perspective.
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Visual effects: A 2m barrier above TOR located at the toe of the South Heath cutting when compared
to the ES assessed 3m barrier above ground at the cutting crest, would have a noticeable landscape
and visual benefit. The 2m barrier would not be visible form adjacent visual receptors other than in
glimpses on the approach to the two adjacent overbridges and footbridge which straddle the cutting
at this location. Although the barrier would continue to form a linear feature in the landscape its
relative position would be relatively inconspicuous, being contained by the engineered earthworks of
the cutting.

Design Option 2: Lineside noise barrier 3m above ToR shows an increase in the number of
moderate and minor impacts compared to the HS2 Phase 1 ES. Option 1shows an increase to 4
moderate impacts for daytime from 3 moderate impacts in the ES and an increase to 3 moderate
impacts for night-time from 1 moderate impact reported in the ES.This option results in fewer Lmax
exceedances above LOAEL as the ES design, which is attributed to the removal of the TSI trains
from the fleet and the proposed design that moves the tunnel portal 48m to the north and the
narrowing of the track corridor.

_ Design Option ES Design Scheme

Day Night Day Night

Major impact 0 0 0 0
Moderate impact 4 3 3 1
Minor impact 3 1 3 3
Negligible impact 0 3 0 1
No. above LOAEL Laeq 7 T 6 5
No. above SOAEL Laeq 0 0

No. above LOAEL Lamax 82 138

Table 4 — Option 2 and ES for South Heath: Number of dwellings identifying impacts (Laeq), Number of dwellings
exceeding LOAEL (Laeq) and SOAEL (Laeg), Number of dwellings exceeding LOAEL (Lamax) and SOAEL (Lamax)

Design Option 2 presents with a low value for money from a cost to noise benefit perspective.

Visual effects: A 3m barrier above TOR located at the toe of the South Heath cutting when compared
to the ES assessed 3m barrier above ground at the cutting crest, would have a noticeable landscape
and visual benefit. The barrier would not be visible form adjacent visual receptors other than in
glimpses on the approach to the two adjacent overbridges and footbridge which straddle the cutting
at this location. Although the barrier would continue to form a linear feature in the landscape its
relative position would be relatively inconspicuous, being contained by the engineered earthworks of
the cutting.

Design Option 3: noise barrier 3m above earthworks as shown on Image 6 shows the same number
of moderate impacts compared to the HS2 Phase 1 ES and a reduction of 1 minor impact at night.
The acoustic benefit is minimal and therefore considered neutral.

This option results in fewer Lmax exceedances above LOAEL as the ES design, which is attributed to
the removal of the TSI trains from the fleet and the proposed design that moves the tunnel portal
48m to the north and the narrowing of the track corridor.
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_ Design Option ES Design Scheme

Day Night Day Night

~ Major impact 0 0 0 0
Moderate impact 3 1 3 1
Minor impact 3 3 3 3
Negligible impact 0 0 0 1
No. above LOAEL Laeq 6 4 6 5
No. above SOAEL Laeq 0 0 0 0

No. above LOAEL Lamax 82 138

Table 5 — Option 3 and ES for South Heath: Number of dwellings identifying impacts (Laeg), Number of dwellings
exceeding LOAEL (Laeq) and SOAEL (Laeg), Number of dwellings exceeding LOAEL (Lamax) and SOAEL (Lamax)

Design Option 3 presents with a low value for money and would therefore not normally be
considered a viable option from a cost to noise benefit perspective. Cost has however not been
used as a deciding factor in the selection of Option 3 as this Option ensures that the number of
moderate impacts is no greater than that reported in the ES (as amended).

Visual effects: A 190m long 3m barrier above ground level located at the crest of the cutting when
compared to the ES assessed 1.4km long 3m barrier at the cutting crest would have noticeable local
landscape and visual benefit for the sections where it has been removed. However, for its 190m
long section the barrier would have no adjacent earth mound, in contrast to the ES assessed barrier
which had a 2m high earth screen bund immediately adjacent to it. The barrier would therefore form
a local linear landscape feature, albeit shielded in views by the adjacent retained mature boundary
hedgerow on its east side and overtime screened by a combination of the existing hedgerow and the
proposed planting. This screening would result in a similar landscape and visual effect as reported
in the ES for the same section of barrier with an associated screen bund.

A modified earthworks option in lieu of the 190m noise barrier was considered and proposed to BC
during consultation. BC indicated that the noise barrier would be preferable as this would allow the
land to be available for future agricultural use. Option 3 was therefore agreed to be the preferred
option during stakeholder engagement.

Design Option 3 (mitigation in the form of a 3m barrier on top of the earthworks) is considered the
appropriate mitigation option as this option is acoustically neutral compared to the ES (as amended) and
presents one less Laeq impact above LOAEL than the ES and fewer Lamax impacts above LOAEL than the
ES. The visual effects are considered neutral and provides other local benefits in terms of land use. As a
consequence, this barrier option is preferred as a result of consultation with BC.

From here on this option is referred to as the Proposed Design.
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