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Noise and Vibration

Introduction

This appendix shoukd be read in corpunction with Chapter 10 Nolze and Vibration of ES
Wolume 1. Main Statement. It includes technical details and supporting information including:
= Moise imporiant areas;

= Conversion between metrics,

= Construction noise and vibration;

*  Measurements and predictions of noise and vibeation during tram pass-bys,

®*  Background noise survey details; and

= Contour maps of noise levels and differences.

Al noize indices in this appendix are A-weighted with a fast tme constant unless stated
otherwise.

Noise important areas

Moise important areas are noise "hotspots’ identified by DEFRA and correspond 1o areas
where the population is exposed to some of the highest noze levels due to roads and
raitways. They may be sean an an interactive map1. Although thera ane mo moiss importart
areas due to roads along the BEE route, thare s ane noisa important area due 1o raitways:
this is where the mainling into Birmingham Mew Street crosses New Canal Strest. The
DEFRA Moise Action Plan2 states "For each Important Area, OFT and the rail industry will
idertify propesed actions that will meet the vision and aims set out in the Governmeant's palicy
an nose, of state why, inthair view, ro Turther action can or needs to ba taken in arder to
meet this objective

There are no known action plans currently in place that address the noise imporiant area on
the BEE route but any such action plan would Bkety seek to reduce rolze from the mainline
raihway thereby reducing background noise levels in the immediate vicinity of the mainline
tracks.

Conversion betwean metrics

Section 10.4 of the main chapter discussed the noise metrcs used in the assessment and
explained that these include the L10 index (the A-weighted sound level that is exceeded 10%
af the tirme and used as the standard index for road traffic noke) and the Leq (the equivalent
continuous sourd level that has the same A-weighted acoustic energy as fluctuating noisa
and which is used for fram and rail moise).

i Aharw, i ¢ o ukimes eviese tmil
Marse Aclicn Plan: Railways dncludng Maor Ralyays) Envronmental Moiss | England) Regulalions 2008, a3
amended January 2014
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Since noise sources within the assessment include trams and trains in addtion to read traffic
it is necessany to comert the calculated traffic L10 values to appropriate Leq values sa that
composite noise levels from all sources may be determined and compared with fhe
assessment criteria set out in the: main chapter

The formutae used for this corversion are given by TRL3 as follows:
= For fraffic flows > 200 vehicleshr L,,=0.94L n+0.77dB, otherwise;

" Leg=037Lg+24 46d8.

Construction noise and vibration
Construction noise

The construction nodse cakeulations were camied out weing a spreadeheset apphying the
methedology set aut in BS 5228-1*,

The plant and equipment required for each of the construction activities given in Table 10-14
of the main chapter is set out below based on the Construction Strategy in ES Volume 2
Techrecal Appendix D1, MNoise levels for congiruction plant and equipment have been
determired from the reference lables provided in Annex C of BS5225-1 thal give noise levels
10 frevm the plant. The caleulations akso include an estimate of the time for which each plam
iterm will be active during the construction day,

Table 1.1: Flant used in B55228 assessment of construction noise

BE5IZE Saund
Bctivity Referemoe pressure bevel
|‘.'||"|;:1:'|1E ﬂper.-allu-nn;- Plant ems Almbers L.,; at 10m
Road Upgrades to Hand-heid C.1.6 B3 50
Surface higheay Including: | Preumatic Breaker
Wik Site preparation, | Compressar for C55 B5 50
Surface breaking, and-held
¢umr::mﬁ'-n. ralling preumatic breaker
bl ot Mini Road Planer | .55 BE o5
‘ibratory Plate G249 Bl a0
‘Wibratory Roller G827 &y 50
Asphalt Paver C.5.20 75 50
klini Tracked C.aH BL 50
Excavatar
Foaberay Realignmeant, Wibratory Rolles C.5.27 BT 50
Conwgrtng She LK rafie notse index L10,180 to EU nolse ndces for notse mapping. S002, P G Abbot and F M

Mefson, Transport Researnch Labonatony

Brilish Standards Institulion, 2014, British SHandad BS 5228 Code of praclice Tor roise and vibralion canbnal on
condstruclion and opan Sbes - Paf 1 naise
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Activity
phase

Operations

Plant ifems

BSi2ze

Heferance
numbers

Sound on-

pressung beyvel

tima

L at 10m L9

mnmr:ﬁ Asphalt Paver €520 75 30
foobways Wiheeled Losoer | C.2.28 18 £,
Wibratory Flabe C.24 B0 50
Mowing Remaving and Small Cement Mixer | C.4.23 B1 [
Padestrian reingtalling
Lorry with Lifting 4483
Crossing M" Baom Amr 77 25
Foad Breaker C53
{Hand-haki
preurnatic breaken) B2 &0
Compressar fior Ce6
Hand-held breaker 65 60
Madedial Remaving pre- Breaker mounted on | C.1.5 ol 25
Excavation exisling concrate Excavator
for Track and tarmac, ready
o ba laid. Hand-held Circular | ©4.72 il 20
Saw |
Diess| Senarator C.4.85 BE 100
Track Freparation of ‘ibratory Plate .24 B 50
Fourdations | around ko track
netalirtion _Dumper (Idling) .45 B3 25
Larry with LEting C4.53
Boom Arm | r 25
Wibratory Roller C5.2T BT 50
Track Track cubting, laying | Angle Grindear C.a93 BD 25
bt | Lol | Vibratory Roller G527 &7 25
Cement Mixer Truck | ©.4.13
{Cischarging) ™ 50
Cora Dl (Electric) | C.4.69 | 85 10
COLE [Cwer- OLE Bass CFA [Contimuous C.321 ™ 25
hesd Line instaliation — piling | Flight Auger)
Equipment) | and concreding in Crawier Rig
Fiace CFA Concrate c22% 7= 25
Fump )
Hand-hald Corgess | C.4.95 T2 50
HMail gun |
Substatan Excavation and Breaker Mourted on | ©1.8 o 25
Works foundations an Excavator
Mibratory Plate | ©.2.41 B 1%
Lorry with Lifting C.453 il 25
Boom Arm
Demaditian Demalitan of Pulveriser Mounted | C.1.5 Tz 25
buildings for track an an Excavator
g i Tracked Excavator | C.1.12 B2 25

MR D2 O AHSE 0 DR D00 (30A, Qotober 2016
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143

144

BSEZEE Sound
ﬂl:'lh'l‘l‘_lr' HKeleramca pressure el
phase Operations Plant liems numbers Ly at 10m
substation Ereaker Mourted on | G.1.1 5z 25
a Wheeled Backhos
Hand-hald G186 g3 25
Preumnabc Breakear
Hydraulic Breaker G.i.8 Ta 28
Fower Pack
Gag Cutter C.1.18 . Faa 10

Construction vibration

The Tranzport Research Labaratory (TREL) has published the results of a series of
measurements of vibration levels at dietances from a range of corstruction warks™, The
ground conditiors in the area of the source and receiver position and aof the intervening
ground are not specified in that report, however it is considered to be sufficienty
representative for the purposes of this assesament. The data is reproduced in Table 1.2 with
vibration kevels expressed as peak particle velosity (PFV) for construction traffic and heawy
lorries an poor surfaces.,

Table 1.2 Estimaled peak particle velocties at distances beteeen consliiuction vehicles and vibration
measurement positons

Distance batween constreciion

Site and vibration measuremeant Peak particie velocity at
Construction plant position [m] mesauremeant pesition [mmis]

Ganeral constructon traffic
inzludng haul routes

D.60
024
014
0D
=0.10
2.20
R4
0.24
016
R v
210 =010

Heawy barry an pood read surface

mmnm—nmmnm-n
B -

It will e noted that construction vibration levels are below the SOAEL critericn (main chapter
Table 10-10) of 1.0 mmv's at all distances =2m and above the LOAEL (main chapler Tabke 10-
109 criferion of 0.3 mm's al all distances =4m. The shortest dstance from sensitive recaplors

5 DaT (1588) Transpor] and Riad Research Labaralary Reparl 53 Ground Vibration Caused by Civil Engineenng
Wiorks

MMDZED0207THSSN D0 000N 03504 Dot ober 2016
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1.45

1.4.8

1.47

to the BEE (main chapter Table 10-4) iz 6m and there is therefare a low probability that
consiruchan vetecles will excaed either S0OAEL or LOAEL.

BS 5228-2* provides empirical relationships for ground-borne vibration arising from a range of
mechanizged corglruction activities including vibratory compaction. Figure 1.1 below shows the

level of vibration from typical construction plant expressed as a PPV as a function of distance
from the works.

Figure 1.1:  Construction generated vibration based on BS5226 Pan 2

‘“ I l:.'\'l 1 1 1 1 1 1 2l 1 ) | 1 | | | ) | 1
it nt 11117 General Plant
G | = = = Hgavy iomy on poor oad surlaoe
| & = = Dadef
8 e Wi I0ry Roler (A= 0.5, L_d= 2 k_i= 143}
i P afcuki Plag
—— Vikmiory Ping
T i 1 i
1
b
LN
]

=
el
- "H

Peak parcie veloity [mmis|
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s
el

Aat
.-"'-:_
r’j
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»
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by | . [
1 T -] .'-—|_'_
B ] B T 1ret—L
o --.____."'—n_n-_.___,_._ —...___'_ '
R S s = T e ] | T 4 *

0 2 4 & & 0 12 14 6 18 20 22 M 2 28 0 32 34 35 38 4D 42 44 456 48 50

Distames o constiotieh sty |m)

Figure 1.1 shows that vibratory rollers produce a FPY of 0.2 mmiés (LOAEL — main chapler
Table 10-10) at a distance of approximately 25m and PPV of 1.0 mm/s (SOAEL —main
chapter Table 10-10) at & dstance of approsimately 12m,

The table of receptors in the main chapter (Table 10-4) incleded B receptors at distances of
less than 12m which are therafore likely to be subject 1o significart adverse effacts (vibration
abwe SCAEL) and a furlher 12 al dstancas fiom 12m o 25m which afa likaly to be subject 1o
adverse effects (vibration above LOAEL but below SOAEL)

BE, 2008, amended 2014, Brilish Standard BS 5228 Code of praclice for noiss and vibralion confrel an constredion
and apen siles - Pard 2 Wibralion

MMDZDO207HSSN DOCA 000N 03504 Dot ober 2016
hEtp pamsl i msdlisapd Al Tunc =il & obid =209 3545 383 &abj Aclion=browselsarl=rame



Birmingham Eastside Extension 5 B B

Vioration Techrical Information Matt MacDanald

Motge ano

1.48

1449

1.5

1.5

1.5.2

153

The clesest receptor is &m from the works where Figure 1.1 shows a vibration level of
2.1 mmis. This is greater than SOAEL but corsidarably below the value of 10 mmd's which BS
5228-2 describes as "ikely lo be intolerable for any more than a very brief exposure”.

The vibration level at the closest recepior is alsa below the threshald value of 153mmis at 4Hz
rising to 20mmys at 15Hz which BS5228-27 provides as a guide value for cosmetic damage in
buildings and below 125 mms at which BS 7385-2 notes the probability of structural damage
tends tawards zera unless a building is already structurally unsound

Trams Oparational noisa

Pass-by noise

Section 10.3 of the main chapter sets out the West Midlands Combined Authonty criteria fior
maEximunm noise evals al right of Ly gee Of B2 08 up to six tirmes per hour mght (2300 -
0700 hours)

During 8 noise survey carmed out by Mot MacDonald in July 2018, the value of Ly, sewwas
measured from passing trams on a section of rack on Bilston Read, Wokerhampton, part of
the existing Midland Metro Line One between Birmingham Snow Hill and Waolkerhampton.
Table 1.3 preserts the measured airborme Ly, s Noise [evels obtained at varying distances
from the tram track centre line.

Table 1.3 Maise montoring results indicating Liya. siew due o tram pass by events

Distance from

Diaste and start time track [m]
13712016 11:38 8| 4T B0.2
130772016 11:43 5 | 739 78.5
13072016 11:51 5 | 7348 T80
1300772016 11:59 5 | 732 769
il Ll : L8 & Ll i

| 130712016 1456 ! = i L
1307/2016 1231 6 | 753 BO B
1300712016 12:39 75 | 70.1 737
1372016 15:03 75| 4.6 80.2
13072018 1535 7.5 | 714 TE.Q

The measurements indicate that airborme Lo, ses NoEe levels generated during a passing
tram event are between 73 to 81 dB depending on the measurement distance and with some
varnability betweean individual trams. These levels are likely to be higher than the levels that

Brilish Standards Institulion, 2014, Briftish SHandand BS 5228 Code of practice for moise and vibralion canbnal on
construclion and opan sbes - Paf 2 vibralion

MMDZED0207THSSN D0 000N 03504 Dot ober 2016
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will be encountered on the BEE extersion where speeds will be lower than the £kmvh
speeds at which the trams were operating during the measurements. Tha measurements
indicate that at a distance of Sm ormore it is unlikely that the 82 dB Ly, sew criteria will be
exceeded, The scheme drawings® show that the shortest distance fram the proposed track
centre line to any noise sengitive receptor is greater than Sm. The resuits given in Table 1.3
indicate that 82 dB La, sow & therefore unlikely to be exceeded and theralore no mitigaton is
required to meet the West Midlands Combined Authority criteria for maximum noise levels at
nighd

Ground-borne noise

Section 10.3 of the main chapter zets the Waest Midlands Combined Authority criteria for
ground-borne noise [avels in 1rms of Ly g irside different building types.

The LIS Federal Transit Administratian (FTA) published a procedure for predicting grownd-
bome vibration from railways in 2006" which can be extended to estimate ground-borne noise
levels for the BEE extension.

The pracedure described in Section 11.2 of the FTA report has been used to predict ground-

borme noise using parameters for light rail, which is considered to most closely represent the

tramway. The predictions use representative values for:

= force dersity applied by the tram (o the tracks at the upper end, typical, and lower end of
the range presented in the FTA report for light rail vehicles at 40 mph;

= foundation resporse of a large masonry building on piles, and

= wibration to sound pressure level corvarsion that is typical for residertial rooms.

The calculations have been camied out for source-receptior distances of 25 feet (7 6m), &0 feet
(15.2m), 100 feet (30.5m) and 150 feet (45.7m). The noize levels at these diztances have
been interpolated and exlrapgalated in Figure 1.2 1o shaow predicted noise leval a funclion of
source-receptor distance on a legarithmic scale

The chart in Figure 1.2 was used to estimate ground-borme naise levels in terms of Ly s for
the recepiors given in Table 10.4 of the main chapter using the distances given in Table 10.4.
These values wene then companed with the bulding-type ground-borme nolse criteria given in
paragraph 10,2 62 to determine the ikelihood of non-compliznce with the resulis shown in
Table 10.21 of the main chapier.

8 MMD- 200207 -HE25- DRA-O0A0-0010 - B0117 Rev ;
i E Hamson, David A Towers and Lance D Messter (2006), Transil Mose and Vibralion mpact Assessmenl
Office of Planning and Environmenl Federal Tramsl Adminsbration (2006

MMDZED0207THSSN D0 000N 03504 Dot ober 2016
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Figure 1.2 Chart showing calculated ground-borne noise as a function of distance from the trarmway

Predicted ground-borne noise within typical residential rooms due to light rail systems et a
function of source-recepior distance

z
i
. - = hg*
— e R
‘I. = i &g
O Flakgh
& FTi vermge
- O A low
=
digtance froen track |m] [logarthmic wcala)
1548 For example, 81 Digbeth (R28) is 20m from the BEE extension. Figure 1.2 indicates that the

Lesax siow [EWEd &t 20m is approximately OdB fior trams with a low force density, 7dB for trams
with an averape force dersity and 12dB for trams with a high force density. Cwallings such as
81 Digbeth have an Laa s criterion of 40dE so there is a low risk of non-compliance,
whatever average force density is used in the computation

Pass-by vibration

1.5.10 The Birmingham Eastside Externsion will operate Urbos 3 trams simelar to those currently in
aperation along the existing Midland Metro tram line wiich runs between Wolerhampton and
Birmingham City Centre, Vibration measurements have bean camed out by Mol Macdonald
along seclions of the existing Midland Metro Line One tram route to provide an indicatian of
potential vibration impacts along the extension route. Vibration surveys were undertaken in
July 2018 along a section of rack on Bilstan Read Wahearhamplon under nofrmal tram
aperating conditions. T he measurements which included PPY and vibration dase value (WDOV)

are presented in Table 1.4 below.

9 MO OF M S50 D0 A 000 DE5A, Ot ober 2016
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Table 1.4 Measured maximum vibrabon levels from the existing Bamingham Tram line = typical tram
line cperational conditon

Distamnce to the .
nearest track CIL  Measured peak particle velogity (mmis)  Measured vibration dose value [ms”™ ")

| S 0.068
| &m 0.56 0.047
[ Trn 0024
| 8m 0.39 0.022
| am 0.017 |

Source. Mol MacDonald
These values have been used to esfimate the vibration levels during operation of the

extension for the recepiors given in Tabde 10-4 of the main chapter and hence the likelinood of
adverse impacts.

Mo spacilic criteron s given for the PPV af anindividual tram pass-by. Instead tha LOAEL
and SOAEL criteria for operational vibration are specified in terms aof the cumulative vibration
dose, VDV, |t iz nevertheless instnuctive to compare the PPY values with the BSS228-2 (1.5.3)
criteria on the effects of vibration for construction. In particular, the standard siates that

= Afa vibration level of 0. 3mm's “wibration might be jus! pavcaphible i ressdential
anvirarmants”,

5 Afa vibration leval of 1.0mmi's "if is ikely thal wibrabion in residenfial anvironmaeands el
cause compizird, bul can be toloraded iF pricr warming and expiarnation has bean given fo
resigents”; and

= Al avibration level of 10mmds "wibration is fikedy o be infolarabils for any maore than a very
brel exposuwre to his level in most building erviranments.”

The measurements in Table 1.4 and these criteria indicale that for receptors within
approximately 10m of the track it is possitle that vibration might be just perceptible but that
receptors wolkd naed to ba signilicantly less than Gm from the track for vibration o causa
complaint. The minimum receptor distance given in Table 10-4 of the main chapter is &m so
complaints due the pass-by of individual trams are unlikely

The LOAEL and SOAEL threshelds and criteria for cperational vibration are given in terms of
VOV in the main chapter. Thes s a cumuative dese for vibration which increases with tha
passacge of each tram and for W trams that each proguce the same dose V, the tolal dose is
given by NV, The VDV for the daytime and night-time derived from the tram freguency
values in Table 10.5 of the main chapter and the individual pass-by values given in Table 1.4,
above are given in Table 1.5 [using worst-caze volumes for night-time at the week-ends).

MMDZD0207HSS D0 000N 03504 Dot ober 2016
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Table 1.5 Pradicted vipration dose values for day and night

Distance to the nearest Vibration Dose Value Day (18hr) Vibration Dose Value Might (8hr)
track CiL VDV {ms ') VOV (ms ™)
| 3m | 0.3 | 016
5m 0z 015
Bm 02 0.10
Tm | 010 | 008
am | 0O 0045
. am o7 | 004

Source. Mol MacDonald

The LOAEL and SOAEL criteria given in Table 10 12 of the main chapter are not exceeded far
the daytime or the night-time at amy of the distances given in Table 1.5 so there are unlikety o
be ary adverse effects due to vibration fram the trams.

Baseline survey methodology

Backoround noise surveys were carmed aut in November 20135, and January, April and June
2016 at locations identified as sensitive receptors in the vicinity of the BEE comidor. The
surveys comprised three long-term unattenced measurements (LT1, LT2 and LT 3) and shart-
term, attended measurements at eleven positions (ST1 to ST11) inthe vicinity of the Scheme.
Survey locations are shown in Figure 1.3 and are summarized below.

Fasition LT1: Hetel La Teour first floor roof terrace - Albert Streetf,

Pasition LT2: Hennessey's Bar first floor roaf - 30-31 Allison Street, Digbeth;

Pasition LT3: Irish Sentre first floor window - Plunkett Room, 14-20 High Street;

Fasition ST1: Mew Meating Streat - cutside Travalodge,

Pasition ST2: Mew Mesting Strest - outside offices

Paosition 3T3: Hotel La Towr - zouth west fagade extent;

Position 3T4: Hotel La Tow = south east fagade extent;

Pasition ST5: City Park;

Fasiton STG: New Canal StrestMenden Street — outsice residential property;

Fasition 3T7: Meriden Street - oulside garagefresidential property,;

Pasition 3T8: Corner of High Street Dentend and Meriden Strest - cutside South and City
College Birmingham — Fusion Sentre,

#  Paosition ST8: High Street Deritend - outside Birmingham Coach Stafion,

= Position ST10: High Street Deritend - outside Subway; and

= Pasiton 3T11: High Street Ceritend - cutside Irish Centre.

Positions were salected both with regand to their praximity o sersitive receptons and their
ability to give a general indication of the ambient naise climate. Measurameants at the shart-
term positions were each carried cut three times to ensure that they were both representative
and adequately captured the existing naise climate in the area

MMDZED0207THSSN D0 000N 03504 Dot ober 2016
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All measurements were undertaken by engineers who are competent in environmental noize
monitoring, and completed in accordance with the principles of BS 7445 2003, The sound
level meters ware all Rion Type ML-52 and are designed o be in conformance with the IEC
G167 22003 to the reguirements of the Class 1 siandard Further details far the sound meters
are provided in the fable below.

All meters and fleld calibrators used bald current calibration certificates obtained under
laberatory conditions traceable fo UK and Internaticnal Slandards. Bafore and after the

m irement sian thea referance calibration lavel of the sound level mater was checked
using a field calibrator, Variation of no mare than 0.2 dB in the reference level was identified
OWER 3Ny measurement sessen.

Table 1.6 Rion type ML-52 sound level meter detalls
Date of calibration preceding

Serlal number measuremenis Locations used
ST2, ST3, ST5 (some), ST6, STE,
231672 . 14 Oct 15 . &T8 {some), ST10
T4INET 8 ¢t 14 LT1

LT2, LT3, ST1, ST4, STS (some),
ST7 8T8 [(wame), ST11

11435538 20 Mar 15

Al gach position the microphone was supported using a tnpod and was fitted with a windshield
suitable for ouidoor use, The attended sound level meter was pasitioned at ground flaor level
with the microphane ab a height of 1.5m above local ground level. The unattended meters
were posiioned at locations where there was low nek of Empering with weather-pratected
microphones placed on poles as illustrated in the phofographs below. The weather conditions
were suitable for all surveys with no precipitation and wind speeds balow 5 mis.

The sound level meters were configured fo record the equivalent continuous noise level
(Lag,7), statistical noise level indicators such as the background noise level (Lan), ten-percentile
gtatistical noise level (Lyg) and maximum noise evel with fast tirme weighting (Lyas ). For the
attended sound measuremants, the measuremant interval usad was 15 minutes and all
measurements were free-field — the position of the noise measurements was mare than 3.5m
away from any walls or vertical reflecting other than the ground, Excepticnally STV was anly
appraximately free-field as the microphone was aporoximately 2m from the nearest building
fagade and LT2 was at the end of the valley ina rool as Figure 1.4 lllustrates.

The noise climate during the daytime at the various sharf-term maonitoring positions was
typically dominated by road traffic noise (ETM). In paticular High Sireet Dentend, Digksth
[BA100) and B4114 were the most significant contributors within the BEE cormdor, Other
contributing noize sources observed during the surveys included pedestrians, fied plant
noise, commercialindustrial noise and emergency vehicle sirens. At measurameant pasitions
near railway lines, frain noise was also audible. Delails af the survey lacations and resullts at
each measurement position are given below
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Figure 1.3  Moise monitoring
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Baseline Noise Survey Results

A summary of the noise baseline survey resulis at all locafions is given in Table 1.7. The
summary shows the daylime, evening and night-time levels for the unattended measurements
and daytime values only for the attended measurements (which were made during the
daytime anly.}.

For the long-term measurement posifions the daylime Ly, values are given for 0700 to 19:00
(12-hour day), 19:00 to 23:00 (evening) ard 23:00 to OF-00 (B-hour reght), they are also given
faor 0700 to 23:00 (16-hour day) and for 36:00 to midnight {1B-Rour day) and midright to 08:00
(B~ hour night). It will be noted that the period selected far the daytime (or night-time) does nat
affect the Leg value with vanations of only 148 at any given location,
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Table 1.7: Summary noise survey results in 2015 and 2018

Baselline nolse level dB L.,

14

Lacation Reference  Daylime Evening Might tirme
Hetel La Tour, Alkert Street BS S1E LT1 (O700-13:00) | [19:00-23:00) {23:00-07:00]
57 55 53
(D7-00-23:00]
57
(DE00-24:00] {00:00-06:00)
54 52
Saubstation, Meriden Streat LT2 (OFO0-1900)  (1900-23:00) {23:00-07:00)
S8 54 49
[O7-00-Z3:00)
58
(D8:00-24:00) | {00:00-06:00)
54 45
irish centre, 14-20 High street Ceritend | LT3 (07 00-19:00) | (1900-23:00) {23:00-07:00)
B1Z0OLN Td il 85
(07 -00-23:00)
T |
[DE-00-24:00) {00:00-05:00)
70 g4
MWew Meeting Street (back of | STH &0 - -
Travelodga)
Albert Street corner Mew Meeting | T2 L2 - -
Siraet
Padestrian area in front of hotel La Tow | ST3 &3 - -
on B4100 side
Fadeatrian ares nfrart of hotel La Tow | 5T4 &7 - -
| entrance on B4114
Fark betwvesn Mew Canal Steet and | STS &0 - -
Fox Streat
Menden Sirest  [railway  bricge STH 70 : e
Chicken])
Menden Siest (rallway bridge - | ST7 ] - =
Hennesgsey's)
B4 100 Digbeth [South and City College | STS 73 . .
Barmingham - Fusion Carmtra)
B4100 Digbeth (Birmingham Coach | ST9 73 . .
Szation)
B4100 Digheth (The instiuie/Subvway) ST10 73 - -
Ba10d High Streat Daritend (Irish | 5T11 T2 - -

cenfre)

MR D2 O AHSE 0N DR D00 (30A, Qotober 2016
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Photographs of bazeline survey locations

Figure 1.4  Photographs of bassline survey locatons
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Details of noise baselie sunvey resulls for LT1-LT3 and ST1 o ST11

1525 More detailed results from the naise survey are shown in Table 1.8 which shows the Leq, L10
and L20 statitisical parameters in addition to the maximum sound level Lmax fast The
comments record detaile of the sound sources that were audible at the time of the attended
surveys including road traffic nolse (RTH).

lable 1.2 Details of baseline noBe sursey resulis

LT Day (D6.00-24:00) = 57 5B 51 a3 ConinuaLs manitaring an 18-

Day (07.00-23.00) | 57 ] 51 a3 13 February 2016

W22 07 HESN DS 000 0a5A, Ot cber 2016

16 ML
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Location Ciate and start
time s Comments
Might [D300- 52 L a5 73
06:00)
Might [23:00- 5|56 76
oroey | .
LTZ Day [D6:00-24:00) 58 | 57 52 9z ContinuoLs maoniorng on 7-8
Day (07:00-23:00) 53 | 57 52 92 June 2018
Wight [D0x00- 44 45 47 T
0F:00)
ight [223:00- 45 44 47 T
07:00) |
LT3 Doy (08:00-24.00) | 7O [ a2 101 Continuaus maniofing an 3-4
Day (07:00-23:00) | 70 | 73 62 101 March 2016
Night (00:00- B4 | BT a7 ar
06:00) | | |
Might [23:00- &5 | B8 52 ar
07:00)
BT 11 Howembaer ) | B0 56 T2 Frant maise (an McDonakds
2015 at 13:00 roof). Occasioral Read Traffic
Motse (RTM] incar park on
Meres Meeting Streat,
pedestrian pagsing by and
talking.
12 Howember &1 | G2 <] ai Frant maise (on McDonakd's
2015 at 819 roaf). Unicading van,
oocasonal RTH in car park on
e[ M&Bﬂﬂm&mﬂt.
12 Mowembear 59 B1 55 Ao Frant matge (on MeDonakd's
2% at 11:26 reaf}. ATH in car park an Mew
Street, padestrian
passing by and falking,
572 11 Howembar &5 T 54 42 RTH on Albert Street fromfo
2015 at 13.00 B4100. Pedesirian passng by
and talking, rewersing larry,
| RTH B410D0, binds.
12 Mowember B | 70 57 a1 RTH on Albent Strest framfo
2015 at §:20 B410D. RTH B410D, RTH in
the multistore car park
[opposite sade of the read),
pedestrian passing by and
talking, birds.
12 Mowember &7 | 7O 2] aa RTH on Albert Street fromfo
05 at 11:26 B4100 Pedeatrian passing by
and talking, reversing lorry,
RTH B4100, construction site
bebwean multi-Stoney car park
and B4100,
5T3 11 Howember &2 B 58 7 RTr B4100. Pedestrian
2015 at 13:27 pasaing by and taking, RTN

MMDZED0207THSSN D0 000N 03504 Dot ober 2016
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Location

Date and start
time

Fark Eﬂ]‘ﬂﬁttﬂﬂlﬂ

12 Mowembar LE-E l Bd .Tl'-li RTH B4100. PadestraEn
218 at &40 passing by and tmiking, RTH
| | Park Strest, rds, train.
12 Mowemimar =2 GE a0 RTr B4100. Pedestrian
A5 at 11:48 passing by and talking,
helicopters, RTH Fark Straet,
consruction Site babwesan
B4100 and mult-storey car
| | park, frains.
=T4 11 Nosember &7 T az RTH B4114. Pedestraan
2015 at 13:26 pasaing by and talking and
| . in‘out Hotal La Tour.
12 Mowember (=3 G a0 RTH B4114. Padeatran
2% &t 341 passing by and tEking and
infout Hatel La Taur
12 Mosember &7 | TO T8 RTM B4114. Pedestrian
A5 at 11:48 passing by and talking and
infoul Habel La Taur,
| heficopters.
=114 11 Mowember L3 B2 as RTr B4114. Traires invout
15 at 13:52 BEirmimgrarm ke Sirest
station, pedestrian passing by
and talking.
12 Nosembear 58 GO Lals] RTH B4114. Trairs infoul
1S at 901 Barmingham Maw Streat
station, padesirian passing by
and talking,
12 Mowambaer & 61 a4 RTr B4114. Traires infou
2015 at 12:09 Birmingtarm Mew Strest
station, pedestrian passing by
and talking, wind in trees.
STa 11 Mowembear T T as RTH Mariden Stneat
2015 at 15:06 construction sie {approx. G0m
M of SLM), trairs on bndge,
padestran passing by and
talking, $hap's dear ball,
| vehicles door openiciose.
12 Hovembaer Fii] T4 av RTr Meriden Strest Trairs
Z015 at 8:25 on bridpe, construction sie
(appron. 60m M of SLM),
birds. pedestran passing by
and talking
12 Mowembear B4 T2 a1 RTM Mariden Streat Trairs
15 at 12:34 on bridge, pedestian passing
by ard talking, birds.
517 11 Mowvember &7 T a5 RTM Meariden Street Trains
2015 at 15:07 on bridge (slow), indaar

MMDZED0207THSSN D0 000N 03504 Dot ober 2016
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Date and start

Location

tima

12 Mowembar B3 T3 46 a3 RTH Meariden Streat
25 at 925 Pedestrian passing by and
talking
12 Mowembrar &5 | 70 a6 -] RTH Mariden Streat. Car
5 at 12:34 repair in garage, car washing
| [high pressure water)
5T 11 Novembaer 75 8 L3 av RTr B4100. Pedestrian
015 at 16:08 passing by and taking, music
| farm cars, ambulance siren.
12 Nowember T2 TG L a9 RTH B4100. Pedestrian
2015 at 10:12 pasaing by and King, musk
. | farm cams.
12 Howembear T3 TE 54 92 RTH B4100. Padestrian
2015 &t 13:20 passing by and tEking, music
. | . | . . form cars, car horn
=79 11 Hosemnber 3 T o4 a8 RTH B4100. Pedestrian
2% at 16:04 | | passing by and talking, birds.
12 Mowember T2 TE B3 a3 RTH B4100. Padestran
% et 10012 passing by and taking, dog
i | barking.
12 Nowembear Tr ar RTH B4100. FPedestrEn
218 at 1315 passing by and tmiking,
ET10 11 Mowembear TE 92 RTH B4100. Padestrian
2015 at 15:40 passing by and t&iking, birds,
alarm pedestrian traffic lights.
12 Mowember 3 ™ o4 94 RTH B4100. Pedestrian
2015 at 950 passing by and taking, alarm
pedestrian iraffic lights,
12 Mowemibar Fjd ™ ] a9 RTH B4100. Pedestran
25 at 1267 passing by and talking, atarm
pedestrian raffic lights,
| BMiDUlEnce Siren
BT 11 Mowvember [ T4 60 o7 RTH B4100 - High Strast
2015 at 15:32 Deritend. Padestrian passing
by ared talking
12 Mowember T2 TE &1 a8 RTH BL100 - High Srest
2015 &t 9:50 Creritend. Fadestian passing
by and falking.
12 Mowembear iy T 81 Fa =] RTH B4100 - High Sireet
215 at 13:00 Deritend. Linloading wan,
pedestian passing by and
talking.
1.6 Nolse contour maps
161 Moise contour maps of tram and road traffic noise produced using the acoustic mode| are
shown in figures 1.5 to 1.20. Figures 1.5 to 1.14 show absolute noise kevels under a range of
18 MMDE0O207H S50 DO 000N 03504, Ot ober 2016
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conditions whereas figures 15 to show changes in noise levels. These are all described more
Tully babaw.

Figures 1.5 and 1.6 show absolute noise |evels (L,g) under the Do Minimum scenarios for day
and night in the opening year respeciively.

Figures 1.7 and 1.8 show absolute nomse levels (L,,) under the Do Something scenarios for
day and night in the opening year respectvely.

Figures 1.5 and 1.10 show absolute maise levels (L) under the Do Minimurm scenarios for
day and night in the design year respectively.

Figures 1.11 and 1.12 show absolute noise levels (L,,) under the Do Something scenarios for
day and night in the design year respeciively.

Figures 1.13 and 1.14 show absolule noise levels (L) under the Do Minimum scenarios for
day and night in the opening year but with the addition of fram noise - this is not the same as
Do Something for the opening year because the only additional noise source compared with
the Do Minimum opeming year (figures1. 5 and 1.6) is tram noize whereas the Do Something
soenanos for the apening year (in figures 1.7 and 1.8) also incorporates changes due to rosd
traffic for Do Something case

Figures 1.13 and 1,16 show the change in noise levels between Do Something and Co
Minimum for the opening vear for day and night respectively.

Figures 1.17 and 1.158 show the change in noise lkevels between Do Something for the design
vear and Da Minimurm for the apening year for day and might respectivaly.

Figures 1.19 and 1,20 show the changes in noise levels due to the tram for the opening year
for day and night respectively.

The cortaur maps cormesponding to the daytime show in Lyg s Noise levels and for the night-
time show N Lyg gy Noise levels All levels are shown with coloured bands covering a SdB
range and with 1d8 contours shawn within the coloured bands. The same scales and mapped
area are used on all the figures o facilitate comparnison between them The tram extension
route 15 shown 0 light Blue and larger buildings are shown as white patches. The boundary for
the area shown by the coloured contours is defined by the study area described in the main
chapter. It will be noted that the highest noise levels correspond fo the heavily trafficked
routes and areas close o the mainiing raitways. The confours were calkculated by interpolation
between noise calculations at 10m intervals.

The larger white patch in front of Hotel LaTowr (approximately one third of the way along the
blue line north east to south west for the design year is the propesed HS2 terminal.
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Moize levels are generally higher in the daytime than in the night-time a2 may be seen by
comparing, for example, figures for the do-something-opening-year for the day and night.
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