/ ﬂumjm? < 1

Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 1. 4-RAIL Analyst simulating LUL Passenger Journeys

SAMPLE TYPE - = : . , :
; e o ; ; : Frow VOLUME ;
FILTER (RESPIRABLE DUST, o START | FINISH ; : ; Dust , ;
NUMBER RD, INHALABLE SAMBLE LOCATION Pate TIME TIME %va mm_,w% Conet ROUTE COVERED
: Dust, ID) ; (Me/v) . .
Edgware Road - Wimbledon - Upminster >
4RS49 - 4-RAIL Analyst, Richmond - Upminster »>Richmond >
RD .04, : : . . X
153196/49 District Line 22.04.16 08:40 13:34 22 646.80 0.08 Turnham Green -> Ealing Broadway >
Westminster
09:01 11:45 Green Park - Heathrow Terminal 1,2,3 &5 >
153196/50 RD %mmmmhmn,__%mm_é. 25.04.16 2.2 587.40 0.33 Arnos Grove -> Heathrow Terminal 5 ->Russell
y 12:00 13:43 Square -> Rayners Lane - Green Park
4RS851- 4-RAIL Analyst Dollis Hill = Stratford - Stanmore > Stratford
RD d . . .
153196/51 Jubilee Line 26.04.16 08:51 13:19 22 589.60 0.31 -> Stanmore > North Greenwich -> Neasden
10:36 14:53 Creen Park -> Walthamstow -> Brixton >
153196/52 RD %mmﬂoﬁmw_m MM&_E. 27.04.16 2.2 539.00 0.63 Walthamstow - Brixton >Walthamstow >
13:48 14:00 King's Cross
Baker Street > Elephant & Castle >Harrow &
4RS53- 4-RAIL Analyst, 28.04.16 528.00 Wealdstone - Elephant & Castle > Harrow &
153196/53 Bakerloo Line 08:40 12:40 2.2 0.56 Wealdstone > Elephant & Castle > Harrow &
Wealdstone - Elephant & Castle
Bond Street - Hainault via Newbury Park >
- 4] |
153196/54 RD A4RSS4 - 4-RAILAnalyst | g 0446 | 1332 | 1743 2.2 552.20 0.44 Ealing Broadway - Newbury Park - Ealing
Central Line
Broadway
Wood Lane > Aldgate via Baker Street >
’ Edgware Road via Victoria - Aldgate via Baker
153196/55 RD 4RS55 mwﬂmﬂ_“ﬂ, Msm_vﬁ. 02.0516 | 10:32 | 14:38 22 541.20 <0.02 Street > King's Cross via Baker Street
(Hammersmith Line)> Wood Lane via Baker
Street
King's Cross - Edgware via Charring Cross >
4RS56 - 4-RAIL Analyst, Morden via Bank - High Barnet via Charring
153196/56 Northern Line 03.05.16 12:55 16:55 22 528.00 0.46 Cross - Clapham North - Waterloo via
Charring Cross

*Note: Hammersmith and City line had delays throughout the line on the 2 ?\MG\ 2016. Circle line was monitored instead,
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 2. District Line Train Operators

s

cin | Seneree . , | cnen | BOW | volue .
zc:mmn*f {REsPIRABLE DUST, RD, | . SAMPLE LOCATION L RatE OFAIR b ~ ROUTE COVERED
T | INmALABLEDUSTID) | ; 1 (imin} | (itres) ; - ;
Train 047 - Upminster - Ealing
153196/137 RD LU137 TO — Driver - Duties 585 & 381 | 30/08/16 08:52 12:47 2.2 517 Broadway - Upminster (West Ham
Stop)
‘ , — — = — = — ; = —
- . SamPLETYPE ; FLow | VOLUME o
%mﬁmmwx | (ResprasLe DusT, RD, | SAMPLE LOGATION DATE ;mw_umﬁ ﬂﬁx RaTE | OFAR  ROUTE COVERED
e INHALABLE DUST, ID) 1 | (min) ;A_aamv (MGI®)
09:13 12:34 Train 001 - Upminster - Richmond.
. . ' ’ Richmond -> Barking - Upminster
153186/04 RD 1.U04 TO — Driver — Duties 533 & 535 | 22/03/16 2.2 726 0.08 Train 004 - Upminster = Richmond >
13:14 15:23 Victoria.
; . SAMPLETYPE : ; ‘ L _ FrLow VOLUME - - -
zmwwww* (RESPIRABLE DUST, RD, SAMPLE LOGATION DATE mqa_mmﬂ ,, m%\_mmx | Rae | oFAR %%Mmz ROUTE COVERED
INHALABLE DusT, ID) e {/min) (litres) s - ‘ o
; o ; : ; - v {MeiM)
. . Train 077 — Earls Court >
09:10 11:20 Wimbledon-> Edgware Road->
Wimbledon
153196/139 PM 25 LU139 TO ~ Driver — Duty 206 08/09/16 3.5 63.5 0.14
8 TO —Driver —Duty 8 Change trains - Train 056- at Earl's
12:09 13:58 Court = Wimbledon = Tower Hill
(Westminster stop)

d
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 3. Jubilee Line Train Operators

 SAMPLE LOCATION

. START

DATE

TIME

1 FmisH

Tive

FLow

. RATE

(Umin) | (itres) |

voume | Jue. .
OF AIR Cone® ROUTE COVERED
(el ; .

Train 346 - Wembley Park >

09:04 12:15 Stratford. Train 320 - Stratford >
153196/07 RD LUO7 TO — Driver — Duty 641 24/03/16 2.2 767.8 0.27 Stanmore > Stratford. Train 324 -
13:19 15:57 Stratford-> Stanmore-> North
’ Greenwich -> Stanmore
| sawpieTwee : ; . | coven | Frow | voume | - o
Lu..wmmmwm | (RESPRABLEDUST.RD, | = SAMPLELOCATION | bae | ,m,mmwa , m.ﬂwwx | RAEE | OFAR | RoUTE COVERED
| InHALABLE DusT, ID) , .  {Umimy | - ditres) ,
Train 331 - Stratford - Wembley Park
09:01 11:39 > Stratford >Wembley Park. Train
153196/11 RD LU11 TO - Driver — Duty 017 25/03/16 2.2 307 - Wembley Park - Stanmore ->
12:42 14-48 Stratford. ._.Mg_m:wﬂmw.,.wm:mxoa >
] e - = Vouwe | -
NoweR. | (RespiRaBLE DUST, RD, | SAMPLE LOCATION - Dae | TN oFar |  ROUTE CoVERED
| INbAABLEDUSTID) - ‘ ; o (itres) o - |
Train 331 - Wembley Park - Stratford
153196/12 PM 2.5 LU12 TO — Driver — Duty 822 28/03116 | 11:49 | 15:49 3.5 738.5 0.05 >Wembley Park > North Greenwich

-> Stanmore -> Stratford (Waterloo
Stop)

I
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 4. Piccadilly Line Train Operators

= : = — - - = —T
o SAMPLE TYPE , i : w FLow VOLUME .
zﬂmwwn | (ResPIRABLE DUST, RD, SAMPLE LOCATION Date mﬁpnﬁmﬂ m.w.ﬂw.mm: | RatE | OFAR . RouTE COVERED
: - INHALABLE Dusr, ID) : {Imin) {litres) - ; ;
. . Train 306 - Northfields > Cockfosters
08:04 10:22 “>Heathrow (Acton Town Stop). Train
153196/13 RD LU13 TO — Driver — Duty 527 29/03/16 2.2 699.6 0.49 236 - Acton Town = Heathrow T1,2,3
11:30 14:30 &5 OOmEﬂo&ma - Heathrow (Duty
finishes at Acton town)
. sapeTee o ; . . | Fow -
; @ﬁwm» | (ResPRABLE DUST,RD,  SAMPLE LOCATION DATE | ﬂw_w m.__‘_uw.w: RATE | OFAR ~ ROUTE GOVERED
P - | INHALABLE DusT, ID) ; : ; : ! {/min) (litres) -
. Train 227 - Acton Town -> Uxbridge -
09:42 13:15 Cockfosters > Heathrow T 1,2,3 & 5
 Ariver — Pt (Northfields Stop). Duty change 537 -
153196/17 RD [.U17 TO — Driver — Duties 504 & 537 | 30/03/16 2.2 631.4 Train 316 Northfields = Heathrow
14:21 15:35 T1,2,3 & 4 = Cockfosters (Earl's Court
Stop)
e SwmETeE . , i Flow | Volume ﬁ oow%, . ;
b Noweer | (RespiRABLE DusT, RD,  SAMPLE LOGATION DATE ; dam RATE | OFAR | < oon ROUTE COVERED |
:  INHALABLE DusT, ID) {miny Iﬂ. (litres) MG/ ‘ ‘ ‘
. . Train 241 - Acton Town > Rayners
00:04 | 12:03 Lane - Wood Green - Acton Town.
153196/18 PM 2.5 LU18 TO — Driver — Duties 508 & 528 | 31/03/16 3.5 1309 0.60 Train 227 (Duty 528) - Acton Town =
Heathrow T5 - Cockfosters - Acton
13:16 16:31 Town.

4-RAIL Services Report No. 4RS-APO-153196-R517226 - Rev01

Page 19 of 69




Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 5. Victoria Line Train Operators

CALC
SAMPLE TYPE Frow VOLUME .
%mﬂmwm {ReSPIRABLE DUST, RD; SampLE LoCATION DATE m.mm__@ma ﬂ__‘,_\_mmI RATE OF AR %%Mmz ROUTE COVERED
INHALABLE DusT, ID) (Vrmin) (litres) 5
(MG/M?)
08:59 11:19 Train 214 - Brixton -> Seven Sisters Sidings -> Brixton. Train
LUL19 TO — Driver 222 Brixton - Walthamstow Central. Train 242 - Walthamstow
153196/19 RD 01/04/16 22 598.4 0.23 Central - Brixton. Train 233 Brixton > Seven Sisters >
Duty 817
12:18 14:30 Brixton. Train 214 Brixton > Walthamstow -> Brixton
(Vauxhall Stop)
T — = — —— T — = —
SAMPLE TYPE FLOW VOLUME
NUTER | (RESPRABLEDUST,RD, | SampielocaTion | Date START | FMSH | Rate | oFar | OV ROUTE COVERED
INHALABLE DusT, ID) {L/MIN) (LITRES)
(MGIM3)
08:53 | 11:17 Train 214 - Brixton > Seven Sisters Sidings -> Brixton.
LUL23 TO — Driver ’ ' Train 222 Brixton -> Walthamstow Central. Train 242 -
153196/23 RD Duty 817 04/04/16 22 609.4 0.27 Walthamstow Central -> Brixton. Train 233 Brixton > Seven
12:17 14:30 Sisters - Brixton. Train 214 Brixton > Walthamstow >
: : Brixton (Green Park Stop)
|I CaLC 7 B
SAMPLE TYPE FLOW VOLUME :
_ﬂﬂwmmm (RESPIRABLE DUST, RD, SAMPLE LOCATION DATE m,_w_pﬂq m”.__,_,_\_mm: RATE OF AIR %%_mmz RoOUTE COVERED
INHALABLE DusT, ID) {I/min) (litres) y
(Me/v3)
09:06 11:00 Train 224 - Brixton - Northumberland Park Depot. Train 227
LUL24 TO — Driver to Brixton - Change train 210 to Walthamstow. Train 236
153196/24 PM 2.5 Duty 819 05/04/16 3.5 661.5 0.57 Seven Sisters = Walthamstow -> Brixton > Walthamstow >
12:45 15:00 Brixton > Green Park
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 6. Bakerloo Line Train Operators

. SAMPLETYPE

START

VOLUME

CALC.

"R | (ResPRABLEDUST.RD, |  SawpLeLocaToN | Dae | T s  RouTE CovereD
- ; ,_z:>_.>mrm Dust, ID) ; . ; “ o {litres) (M) ; - .
Train 207 - Queen's Park - Elephant & Castle =
08:42 12:10 Harrow & Wealdstone > Elephant & Castle.
LUL26 TO — Driver Train 236 - Elephant & Castle - Stonebridge Park -
153196/2 RD ; 6/04/16 2.2 748 0. p g
53196126 Duties 121,020,129 | © 8 Queen's Park. Train 237- Queen's Park > Harrow &
13:29 15:41 Wealdstone - Elephant & Castle. Train 204 - Elephant
’ ’ & Castle > Stonebridge Park.
| smweeTvee - | Vouume .
: (RESPIRABLE DUST, RD, SAMPLE LOCATION DATE OF AIR Conc? ~ ROUTECOVERED
INHALABLE DusT, ID) ; | (itres) ...
Train 224 Queens Park > Elephant & Castle. Train 237
LUL29 TO — Driver Harrow& Wealdstone - Elephant & Castle. Duty 18;
153196/29 RD Duties 116. 018. 121 07/04/16 2.2 675.4 0.44 Train 235 - Elephant & Castle- Harrow & Wealdstone -
! ' Queens Park. Duty 121; Train 214 - Queens Park -
Elephant & Castle. Train 221 to Stonebridge Park.
, %@ﬂmmmmm | (RESPIRABLEDUST,RD, |  SAMPLE LOCATION Dae | L m..%,_;mmx | BOE | oram o |  ROUTECOVERED |
08:24 12:19 Train 205 - Queen's Park = Elephant & Castle.
LUL30 TO — Driver Train 247 - Harrow & Wealdstone -> Elephant & Castle
153196/30 PM2.5 Duties 008, 118, 117, 08/04/16 3.5 1109.5 0.71 - Queen's Park. Train 233 - Elephant & Castle >
233, 126 14:06 15:28 Queen's Park - (Train 236) Elephant & Castle - (Train
206) Stonebridge Park.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 7. Central Line Train Operators

FILTER _ SaweeTvee | | srart | Foiey | FLOW | VOLME | 5 ;
NUWBER (RESPIRABLE DUST, RD, | = SAMPLE LOCATION DATE TIME TIME RATE | OFAR Cong® RouTE COVERED
= _z1>_..>m_(m Dusr, ID) | ; {Umim ; (litres) (M) ﬁ
. Train 60 - Hainault - Leytonstone = (Train 032) West
LUL32 TO — Driver L - .
. . . Ruislip = Epping = Loughton (Train 032) - West
153196/32 RD Dcﬁ_mwuwwﬂ.mMWN 213, 11/04/16 | 09:07 14:54 22 763.4 0.25 Ruislip (Train 032) - Bond Streel(Train 047) - Ealing
’ Broadway
. o Lo o Caic.
ey - SAMPLETYPE ‘ : ‘ o Fiow [ VOLUME I S - ‘
%mﬂwww (RESPIRABLE DUST, RD, SAMPLE LOCATION Dare m.,.ﬁ_wwﬁ m,“‘ﬂwwm: RATE OF AR %%MM: 'ROUTE COVERED
o INHALABLE DusT, ID) e {/min) (litres) A , ;
MM’} : o -
08:47 12:27 Train 067 - Hainault > Ealing Broadway via Woodford
153196/33 RD LUL33 TO - Driver 12/04/16 : ; 92 795.6 0.30 - Hainault > White City
Duty 633 ' ’ ) Train 062 -> Hainault = Newbury Park -> Hainault >
13:20 15:43 White City
i | SaPETYEE . ..*.. 1 searr | Emen | Frow | Vouume mm_% -
NUMBER (ResPiraBLE DUST, RD, SAMPLE LOCATION DATE TIME TvE RATE OF AIR Conc? ROUTE COVERED
- . INHALABLE DUST, ID) : (iminy | (litres) o ‘
‘ o | (MG/M®)
08:50 12:26
LUL36 TO — Driver Train 067 - Hainault > Ealing Broadway -> Hainault via
153196/36 PM 25 Duty 633 13/04/16 2 e 35 684.2 0.32 Newbury Park > White City
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 8. Northern Line Train Operators

pr— —— — - - : : CALC -
 SamMpPLE TYPE FLOW .*..<o_.czm :
%mﬂmmwm | (RespirABLE DusT, RD, SAMPLE LOCATION -DATE m.mwwq ﬂﬂﬁ: RATE OF AR % %MMZ ROUTE COVERED
- I._n_zzz.%_w DusrT, ,Uv 1 (Umin) UA__:mm.v (g W)
LUL38 TO — Driver 09:09 10:35 Train 132 - High Barnet - Kennington via Charring
153196/38 RD Duties 316 & 322 14/04/16 2.2 6616 0.26 Cross = High Barnet Train 150 - High Barnet > Morden
1155 15:09 via Bank = Kennington.
_ — B : oy , T CALC =
s SAMPLE TYPE - ; ; ; o Flow | VOLUME s ‘
; zmmﬁwwn  {ResPIRABLE DUST, RD, SAMPLE LOCATION DATE ﬂvﬂ mﬁ.;mm: RATE | OFAR %%Mmz ROUTE COVERED
- - INHALABLE DUST, ID) . ‘ (Umin) | (itresy | hoes ‘ .
1 L i {Meiw?)
LUL41 TO — Driver 08:30 11:23 Train 107 - High Barnet = Kennington via Charring
153196/41 RD D 15 15/04/16 2.2 633.6 0.21 Cross —» High Barnet - Morden via Bank. Train 117 -
uty 3 214 | 1400 Morden - High Bamet via Bank -> Waterioo.
e —————————————————————— —_— — — —— s
. o seeets L eew .
JAER | (RespIRABLEDUST,RD, | SaweLe LocaTion pare | S| P | R | oean | O ROUTE COVERED
o INHALABLE DUST, ID) ; ; {/min) {litres) bt
, , (Me/v®) ; ,
LUL42 TO — Driver 08:24 11:08 oﬁmm: .wom ﬁ_m: mmﬁw” _<_|v Mm:a@mu: ,nm.ﬁo_g.mﬂ.um
- ross igh Barne orden via Bank. Train -
153196/42 PM2.5 Duty 314 18/04/16 3.5 945 0.63 Morden - High Barnet via Bank - Kennington via
12:03 13:49 Charring Cross
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 9. Hammersmith & City and Circle Lines Train Operators

*The result is indicative only due to incomplete monitoring session. The assigned driver was requested to go at Barking Station.

Fue | SmwmeTyeE . ! | voume | ShO
Numser | (RESPIRABLEDUST,RD, |  SAMPLE LOCATION o DatE  OFAR o - ROUTE COVERED
- INHALABLE DUsT, ID) .~ (litres) ; , ,
LU44 TO — Driver 12:38 16:30 Train 276 - Barking = Hammersmith > Barking >
153196/44 RD 19/04/16 2.2 591.8 0.05 Hammersmith - Edgware Road - Hammersmith
Duty 617 1746 | 18:23 ~ Barking
: g T e - : - — CALG.
: . _ SawplETYPE o L o : ~| - VoluME § S | ..
NooreR | (ResPiRaSLEDUST,RD, | Sawelelocaton | Dare | START | FNsh P | D g R tons
o INHALABLE DusT, 1D} , ; ; : (litres) 3 ‘ ‘
L j B o MG/
LU47 TO — Dri 11:36 15:10 Train 211 to Edgware Road via King's Cross >
- Driver : ’ Hammersmith via Victoria > Edgware Road via
153196/47 RD Duty 615 20/04/16 2.2 573 0.05 King's cross. Train 277 Edgware Road -
16:10 16:56 Hammersmith > Edgware Road
~ T = ; ] = e s e cac. | ,
.. 1 SAWPLETYPE i ; - , Fiow | VOLUME ; . .
%mﬂwmmﬂ | (RespIRABLEDUST,RD, | = SAMPLELOGATION _ bate m...._ww_w m..__.ﬁ_mmx RATE | OFaAR %%%% ROUTE COVERED
INHALABLE Dusrt, ID) : 5 1 (iminy | (litres) ; ,
LU48 TO - Driver Train 211 to Edgware Road (Circle Line) via Victoria.
153196/48 21/04/16 11:36* 14:26* 3.5 374+ 0.08* Edgware Road = Hammersmith via Victoria -
Duty 615 Edgware Road -> Liverpool Street
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 10. Aldgate East Station

: — ; ; S [ CGac |
L  SAMPLETYPE ; ; ; ; ara ; FLow | VOLUME ‘

I ﬁmwwm | (ReseirasLE DusT, RD,  SAMPLE LOGATION Date | mﬁpw e | Ra | oram Goner
153196/57 RD Static - Westbound - Platform 1 04.05.16 09:55 13:55 2.2 528.00 0.41
153196/58 RD Static - Eastbound -Platform 2 04.05.16 10:00 14:00 2.2 528.00 0.55
153196/59 RD Static - Ticket Hall (Bastside - | ) 5o 46 | 1010 | 14110 2.2 528.00 0.38

High Street)
153196/60 RD Personal — LUG0 Gate fine 040516 | 10:18 | 412:04 22 228.80 0.31
Personnel
153196/61 RD Static - q_oxmwﬂmm_w (Whitechapel | o) 0546 | 1026 | 14:26 22 528.00 0.41

OTHER COMMENTS

Dust levels within the station, during
monitoring session, were noted by
4RS staff to be satisfactory. Increased
dust levels were noted around
13:10pm.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 11. Baker Street Station

- e ‘ ‘ L | Cac ‘ ;
, ; SAMPLE TYPE ; e ; FLow | VOLUME o ; ;
m_ﬁmw  (RespiraBLE DusT, RD, SANMPLE LOCATION DATE START Finish RATE OF AR U:mm LOGATIONS & COMMENTS
NuMBeR [NHALABLE DUST, ID) : : Mg TME | omin) | (itres) | SONC :
, : Lo MGIM) ;
| ‘ i ( ‘
153196/62 RD Static - Bakerloo Line 05.05.16 | 0922 | 13:09 220 | 499.40 1.18 Southbound Platform 8.
Some visible dust noted.
153196/63 RD Static - Bakerloo Line 05.05.16 | 09:18 | 13:06 220 | 501.60 0.93 Northbound Platform 9.
Some visible dust noted.
153196/64 RD Static - Hammersmith & Circle Line 05.05.16 09:37 13:34 2.20 521.40 0.27 Eastbound Platform 5
153196/65 RD Static - Jubilee Line 05.05.16 | 09:21 13:10 220 | 503.80 0.90 Southbound Platform 7.
Some visibie dust noted.
153196/66 RD Static - Jubilee Line 05.05.16 | 09:14 | 13.05 220 | 508.20 0.98 Northbound Platform 10.
Some visible dust noted.
163196/67 RD Static - Ticket Hall 05.05.16 | 09:27 13:48 220 | 574.20 <0.02 Madame Tussaud's Exit
153196/68 RD Static - Ticket Hall 05.05.16 09:32 13:38 2.20 Negative weight Outside Station Supervisor Office
153196/69 RD Static - Hammersmith & Circle Line 05.05.16 09:44 13:38 2.20 514.80 0.1 Westbound Platform 6
153196/70 RD Static - Ticket Hall/ Gate Lines 05.05.16 | 13:26 16:34 220 | 413.60 0.20 No visible dust noted
153196/71 RD Static -Metropolitan Line 05.05.16 | 13:24 16:33 220 | 415.80 0.12 Eastbound Platform 3 & 4
153196/72 RD Static -Metropolitan Line 05.05.16 | 13:31 16:37 220 | 409.20 0.04 Westbound Platform 1 & 2
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 12. Elephant and Castle Station

— e - ; ; - ; : CALC. ; :
SAMPLE TYPE FLow ; % ;
ﬁﬂmmwm (RESPIRABLE DUST, RD, SAMPLE LOCATION DaTE mﬁwm« m_.ﬂ_\m: RATE | %M%me , %%MM,, LOCATIONS & COMMENTS
; INHALABLE DUST, ID) : ; (fminy (MG
Southbound - Platform 2.
153196/73 RD Static - Northern Line 06.05.16 09:57 13:56 2.20 525.80 0.45 Slight levels of dust visible on platforms il
around 13:00pm.
153196/74 RD Static - Bakerloo Line 06.05.16 09:51 13:51 2.20 528.00 0.20 Northbound - Platform 4
153196/75 RD Static -Bakerloo Ticket Hall 06.05.16 10:10 14:07 2.20 Filter damaged Gate line
153196/76 RD Static - Bakerloo Line 06.05.16 09:47 13:47 2.20 Filter damaged Northbound - Platform 3
153196/77 RD Static -Northern Line 06.05.16 | 10:14 | 14:12 2.20 523.60 0.03 jm_mwﬂmm -
Northbound - Platform 1.
153196/78 RD Static - Northern Line 06.05.16 10:01 13:59 2.20 523.60 0.69 Slight levels of dust visible on platforms
around 13:00pm.

*Note: LU .mmao::m_ refused to wear monitoring equipment. Only static monitoring could be carried out.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 13. Euston Square Station

. T T &n T
. - ,,  Fow | vowwe . o .
_ﬂﬂmmwm | sawptelocamon | Dame m%%mx . Rae | oFaR . ocRnoNSE Comnte
_z_.m»Sm_.m ccma _Q - 1 e (/min) (litres) I
—
153196/79 RD Personal -LU79 Gate line 09.05.16 10:40 13:40 220 396.00 0.20 Dust levels m&.mﬁoSQ within gate
personnel line area.
Static — Metropolitan, . . Westbound Dust levels
183196/80 RD Hammersmith & City, Circle Lines 09.05.16 10:46 14:46 2.20 528.00 0.37 Platform 1 visible — 12:45 —
north tunnel
s particularly, but
tatic — Metropolitan, . ) Eastbound satisfactory by
153196/81 RD Hammersmith & City, Circle Lines 09.05.16 10:50 14:50 2.20 528.00 0.46 Platform 2 1430
153196/82 RD Static -Ticket Hall/ Gate Lines 09.05.16 11:00 15:00 2.20 Filter damaged Warren Street Exit

Table 14. Hampstead Station

%mﬂmww Ammm.wmmmww WNMW. RD, SAMPLE LOCATION DATE _1 mmﬁw | ﬂmq_bw: ; M%M <%Mm.ﬂm | LOCATIONS & COMMENTS
. ,z:\,;w_.m Dust, _Q : | 1 1 ; c\aé (itres) . .
163196/83 RD Static - Northern Line 10.05.16 10:05 14:05 2.20 528.00 0.27 Southbound Platform
153196/84 RD Static - Northern Line - 10.05.16 10:14 14:14 2.20 528.00 0.84 Northbound Platform
153196/85 RD Static - Ticket Hall/ Gate line 10.05.16 10:35 14:33 2.20 523.60 0.10 -

*Note: LU personnel refused to wear monitoring equipment. Only static monitoring could be carried out.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 15. King’s Cross Station

Pure | SaweTwee . . | Fwen | Fow | voume . o
 Nomees | PESBEEELSL D, SAMPLELACHTION oME | Tme | PATE | OPAR ~ LOCATIONS & COMMENTS
| InHAsBiEDUST, ID) - ; _ | (/min) H_.. (litres) . . ;

153196/87 RD Static - Piccadilly Line 11.05.16 | 1020 | 1427 2.20 543.40 0.03 Westbound Platform 5

153196/88 RD Static - Victoria Line 110516 | 1005 | 13:20 2.20 429.00 0.62 Northbound Platform 3

153196/89 RD Static - Victoria Line 11.05.16 | 10110 | 1318 2.20 413.60 0.36 Southbound Platform 4

153196/90 RD Static - Piccadilly Line 11.05.16 | 10116 | 14:30 2.20 558.80 0.34 Eastbound Platform 6

153196/91 RD Static - Northern Line 11.05.16 | 10:06 | 13:21 2.20 429.00 0.29 Northbound Platform 7

153196/92 RD Static - Northern Line 11.05.16 | 10114 | 14:22 2.20 545.60 0.57 Southbound Platform 8
153196/B94 RD Static - Hammersmith & City, Circle, | 4y 4546 | 10.27 | 14140 2.20 556.60 0.20 Eastbound Platform 2

Metropolitan Lines
153196/93 RD Static - Hammersmith & City, Circle, | 14 55 45 | 10.36 | 14:37 2.20 Negative weight Westbound Platform 1
Metropolitan Lines

153196/94 RD Static - Main Gate Line 110516 | 1332 | 16:30 2.20 391.60 0.04 ;

153196/95 RD Static - Northern Line Gate/ Ticket Hall | 11.05.16 | 13:40 | 16:37 2.20 389.40 0.07 -

153196/96 RD Static - Western Gate Line 110516 | 1338 | 16:32 2.20 382.80 0.11 .
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 16. Oxford Circus Station

. T w7 - ' VOLUME | CALc.DusT | . ;
Slight levels of
Southbound dust noted
153196/97 RD Static - Victoria Line 12.05.16 10:58 15.00 2.2 532.40 0.58 between
Platform 5§
13:20 - 13:50
hours.
153196/98 RD Static - Gate Line 12,0516 | 11:22 | 1522 2.2 Negative weight By Station m%dmﬁ.ﬁme Office Exits
153196/99 RD Static - Gate Line 12,0516 | 11:17 15:17 2.2 528.00 0.13 Exits 5 - 8
153196/100 RD Static - Bakerloo Line 12.05.16 | 10:49 14:54 2.2 539.00 0.64 Northbound
Platform 4
153196/101 RD Static - Central Line 12,0516 | 11:05 | 15:07 2.2 532.40 0.09 Westbound | <. 1t levels of
Platform 1
dust noted on
Southbound all platforms
153196/102 RD Static - Bakerloo Line 12.05.16 | 10:54 14:58 2.2 536.80 0.69 outhooun between
Platform 3 90 _ 13-
13:20 — 13:50
Northbound hours.
153196/103 RD Static - Victoria Line 12.0516 | 10:45 14:53 2.2 545.60 0.57 orthboun
Platform 6
. . Eastbound
153196/104 RD Static - Central Line 12.05.16 | 11:10 15:10 2.2 528.00 0.65
Platform 2
*Note: LU personnel refused to wear monitoring equipment. Only static monitoring could be carried out. - T
4-RAIL Services Report No. 4RS-APO-153196-R517226 - Rev01 Page 30 of 69




Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 17. Archway Station

, — R ;
e ; SaMPLE TYPE Flow | VoLUME
; zﬂﬂmmwm  (ResPiraBLE DUST, RD, SAMPLE LOCATION DATE mmﬁa m_.ﬁ_ww: Rate | OFAR %%_m% LOGATIONS & COMMENTS
g INHALABLE DUsT, ID) o : 5 {/min) {litres) o ;
LU Gate line personnel inform 4RS
. . . staff of elevated dust levels in the early
153196/105 RD Static - Station Gate Line 13.05.16 | 10:34 14:34 220 | 528.00 0.22 ) s
hours, prior to monitoring
commencing.
1531961107 RD Static - Northem Line 13.0516 | 10:23 14:23 220 | s528.00 0.31 zw_”m:%%%a Slight levels of
dust visible on
the platforms
153196/108 RD Static - Northern Line 13.05.16 | 1027 | 1427 220 | 528.00 0.56 mw__wﬁﬂwg_ around 10:30am.
Table 18. Piccadilly Circus Station
— - o—— — e — — me——
.  SAMPLE TYpE , . FLow
%mﬂwwm | (RespiRaBLE DUST,RD, . SAMPLE LOCATION DATE m.m@mmq FINSH | Rae LOGATIONS & COMMENTS
o INHALABLE DUST, 1D} | , (/min) T
, o : , 1 o (e ,
. . I . . Eastbound
153196/109 RD Static - Piccadilly Line 16.05.16 | 10:49 14:51 220 | 53240 0.54 oratiorm 3 No visible dust
levels noted at the
153196/110 RD Static - Piccadilly Line 16.05.16 | 1053 | 14:54 220 | 530.20 0.71 ﬁmwwwwacsm beginning of the
Southbound sampling period.
153196/111 RD Static - Bakerloo Line 16.05.16 | 10:43 14:48 220 | 539.00 0.86 _m_c p ocw Slight levels of
atrorm dust noted around
153196/112 RD Static - Bakerloo Line 16.05.16 | 1037 | 14:46 220 | 547.80 1.01 Northbound 13:30 hours.
Platform 1
153196/113 RD Static - Main Gate Line 16.05.16 | 10:57 14:58 220 | 53020 0.58 . |
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 19. Tottenham Court Road Station

*Note: LU personnel refused to wear monitoring equipment. Only static monitoring could be carried out.

[ ‘ . ‘ T T - cae ‘ ;
Lo  SAMPLETYPE ‘ ; T faow Vome | AG . ;
FLTER | prepiraBLE DUST, RD, _ SAMPLE LOCATION pare | SIART | PNSH | oo | opar | DYST LOGATIONS & COMMENTS
NuMBER > Bt g g TIME Tive i wad CONG
g NHALABLE DUST, 1D) (/min) (litres) M
| e - : L 1 (e’ ;
153196/114 RD Static - Central Line 17.05.16 | 10:12 14:13 220 | 53020 1.15 Eastbound
Platform 2
. . . . Westbound
153196/115 RD Static - Central Line 17.05.16 | 10:19 14119 220 | 528.00 1.30 i Slight levels of
Northbound dust visible around
153196/116 RD Static - Northern Line 17.05.16 | 10:28 14:28 2.20 528.00 0.79 orthboun 13:10 hours,
Platform 3
153196/117 RD Static - Northem Line 17.05.16 | 10:35 14:35 2.20 528.00 1.12 Southbound
Platform 4
153196/118 RD Static - Northern & Central 17.05.16 | 1043 | 14:43 220 | 528.00 0.10
Gate Lines
*Note: LU personnel refused to wear Bo::oz:m mnc_v:ﬂmi. Only static monitoring could be carried out. -
Table 20. Vauxhall Station
Hirn . e e . Fwen | Flow | vouwe | GRS . ; ,
NUMBER (RESPIRABLE DUST, RD, SAMPLE LOCATION DatE Tive RATE OF AIR S LOCATIONS & COMMENTS
- - ; INHALABLE DUST, D) : : e . (Uminy | ,A_zﬂmmv : -
153196/119 RD Static — Victoria Line 18.0516 | 1023 | 14:34 22 552.2 0.57 Northbound No visible dust
Platform 1 noted throughout
the samplin
153196/120 RD Static — Victoria Line 18.05.16 | 10:31 14:31 22 528 0.77 Southbound mping
Platform 2 period.
isibl hrough
153196/121 RD Static — Ticket Halll Gate Line 18.05.16 | 10:41 14:41 22 528 0.08 No visible dust noted throughout the
sampling period.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 21. Waterloo Station

= — =,
; . o : - : , L 1 Cawc.
: ! . SAMPLETYPE o : o o 1 FLOW VOLUME | P - o o ‘ :
, %mmwwn | (ResPIRABLE DUST,RD, SAMPLE LOCATION. | DatEe M_ﬁq m._qﬂw_mm: Rate | OFaR ,%%MM: LOGATIONS & COMMENTS
: INHALABLE DUST, D) . : : i {fmin) (litres) Bt : :
: g _ {Memd)
153196/122 RD Static - Gate Line —Northem & | 40 55 16 | 0957 | 13:15 2.2 4356 0.42 ;
Bakerloo Lines
153196/123 RD Static — Jubilee Line 19.05.16 10:10 14:10 2.2 528 1.02 Eastbound Platform 6 =
153196/124 RD Static — Jubilee Line 19.05.16 10:15 14:15 2.2 528 0.86 Westbound Platform 5
153196/125 RD Static — Bakerloo Line 19.05.16 10:06 13:25 2.2 437.8 0.98 Northbound Platform 3
153196/126 RD Static — Bakerloo Line 19.05.16 10:13 14:22 2.2 547.8 1.19 Southbound Platform 4
153196/127 RD Static — Northern Line 19.05.16 10:19 14:26 2.2 543.4 1.08 Southbound Platform 2
153196/128 RD Static — Northern Line 19.05.16 10:24 14:29 2.2 539 1.02 Northbound Platform 1
153196/129 RD Gate Line — Jubilee Line 19.05.16 10:40 14:40 2.2 528 0.06 -
153196/130 RD Static - Waterloo & City Line 19.05.16 13:20 16:20 2.2 396 0.06 Platform Head Wall
153196/8109 RD Static - Waterloo & City Line 19.05.16 13:35 16:30 2.2 385 0.36 Platform End Wall
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 22. Paddington Station

SAMPLE TYFE

(FILTER | (ResPRABLEDUST,RD, | SampLeLocaTion | pae | TURT | TSH | Locations & Comments
- NUMBER i . : TIME - TivE - :
. | NHMameDOSTI® O} ; b s . ; ;
. - . . . Westbound
153196/131 RD Static — District & Circle Lines 20/05/16 12:05 16:05 22 528 0.08 Platform 1 No visible dust
noted on the
platforms as
they are
153196/132 RD Static — District & Circle Lines | 20/05/16 | 12:11 | 16:11 2.2 528 0.01 Eastbound located in an
Platform 2 o ;
pen air
section.
153196/133 RD Static — District & Circle Gate Line | 20/05/16 12:15 16:15 2.2 528 0.10 No visible dust noted.
153196/134 RD Static — Bakerloo w National RAIL 20/05/16 12:22 16:22 22 528 012 Bakerloo _.=.6 trains not .Ezs_:m at
Gate Line the time of sampling
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 23. Train Operator Respirable Crystalline Silica Monitoring
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SAMPLE TYPE
FILTER (RESPIRABLE DUST, SAMPLE LOCATION — PROCESS Bt VOLUME OF Omwm__uwﬂ_zm Ommm_m_ww:zm LA TONS & COmS
NUMBER RD, INHALABLE DusT, MONITORED AR (litres) (mgffilter) (mgm?)
D)
District Line Train Operators Train 001 - Upminster - Richmond. Richmond - Barking - =
153196/04 RD Driving Trains 22/03/16 726 <0.01 <0.02 Upminster Train 004 - Upminster - Richmond - Victoria
. . . Train 331 - Stratford > Wembley Park -> Stratford >Wembley
153196/11 RD Jubilee Line Train Operator | 5516 624.8 <0.01 <0.02 Park. Train 307 - Wembley Park - Stanmore - Stratford.
Driving Trains Train 321 - Stratford - Stanmore
Train 227 - Acton Town = Uxbridge - Cockfosters > Heathrow
Piccadilly Line Train Operator T 1,2,3 & 5 (Northfields Stop). Duty change 537 - Train 316
153196/17 RD Driving Trains 30/03/16 631.4 0.01 0.016 Northfields > Heathrow T1,2,3 & 4 > Cockfosters (Earl's Court
Stop)
Train 214 - Brixton -> Seven Sisters Sidings ->Brixton.
Victoria Line Train Operators Train 222 Brixton > Walthamstow Central. Train 242 -
153196/23 RD c o_,_mDﬂ_.: .m: q.w_ﬁmiw ato 04/04/16 609.4 <0.01 <0.02 Walthamstow Central > Brixton. Train 233 Brixton - Seven
wving Sisters -> Brixton. Train 214 Brixton > Walthamstow -> Brixton
(Green Park Stop)
Train 224 Queens Park > Elephant & Castle. Train 237
. . Harrow& Wealdstone - Elephant & Castle. Duty 18; Train 235 -
153196/29 RD Bakerloo _,._:.m ._.E_:. Operators 07/04/16 675.4 <0.01 <0.02 Elephant & Castle- Harrow & Wealdstone - Queens Park. Duty 1
Driving Trains 121; Train 214 - Queens Park - Elephant & Castle. Train 221 to
Stonebridge Park.
Train 067 - Hainault > Ealing Broadway via Woodford >
Central Line Train Operator Hainault -> White City
0.013
153196/33 RD Driving Trains 12104116 798.8 0.01 Train 062 > Hainault > Newbury Park - Hainault - White
City
. . Train 107 - High Barnet - Kennington via Charring Cross >
153196/41 RD Northem Line Train Operator | ., /14 633.6 0.01 0.016 High Bamet = Morden via Bank. Train 117 - Morden - High
Driving Trains Barnet via Bank -> Waterloo.
. Lo . Train 211 to Edgware Road via King's Cross - Hammersmith
153196 RD Hammersmith & City Line Train | 0\ 1 573 <0.01 <0.02 via Victoria > Edgware Road via King's cross. Train 277
Operator Driving Trains Edgware Road - Hammersmith > Edgware Road
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 23. Train Operator Respirable Crystalline Silica Monitoring

SAMPLE TYPE - - = o ] - -
CRYSTALLINE | CRYSTALLINE
FILTER (RESPIRABLE DUST, SAMPLE LOCATION ~ PROCESS VOLUME OF
d DATE % SILICA SILICA LOCATIONS & COMMENTS
NUMBER RD, _z:>¢mvm_.m Dusr, MONITORED AIR (litres) (mgffilter) (mgim?)
District Line Train Operators Train 001 - Upminster > Richmond. Richmond - Barking >
153196/04 RD Driving Trains 22/03/16 726 <0.01 <0.02 Upminster Train 004 - Upminster = Richmond - Victoria
. . . Train 331 - Stratford - Wembley Park = Stratford >Wembley
153196/11 RD Jubilee Line Train Operator | g4/ 624.8 <0.01 <0.02 Park. Train 307 -> Wembley Park > Stanmore - Stratford.
Driving Trains Train 321 - Stratford > Stanmore
1
Train 227 - Acton Town - Uxbridge - Cockfosters -> Heathrow
Piccadilly Line Train Operator T 1,2,3 & 5 (Northfields Stop). Duty change 537 - Train 316
163196/17 RD Driving Trains 30/03/16 631.4 0.01 0.016 Northfields - Heathrow T1,2,3 & 4 - Cockfosters (Earl's Court
Stop)
Train 214 - Brixton = Seven Sisters Sidings ->Brixton.
itaria 1 ; Train 222 Brixton > Walthamstow Central. Train 242 -
153196/23 RD <§o=mn_v.q_wmm3d w_ﬂwmmwmaaa 04/04/16 609.4 <0.01 <0.02 Walthamstow Central > Brixton. Train 233 Brixton > Seven
9 Sisters -> Brixton. Train 214 Brixton > Walthamstow - Brixton
{Green Park Stop)
Train 224 Queens Park - Elephant & Castle. Train 237
Bakerloo Line Train Operators Harrow& Wealdstone - Elephant & Castle. Duty 18; Train 235 -
153196/29 RD akerloo Line Train Uperalors —{ o7/04/16 675.4 <0.01 <0.02 Elephant & Castle- Harrow & Wealdstone - Queens Park. Duty ||
Driving Trains 121; Train 214 - Queens Park - Elephant & Castle. Train 221 to
Stonebridge Park.
Train 067 - Hainault - Ealing Broadway via Woodford > I
Central Line Train Operator Hainault > White City
0.013
153196/33 RD Driving Trains 12104716 798.6 0.01 Train 062 - Hainault > Newbury Park - Hainault - White
City =
. . Train 107 - High Barnet - Kennington via Charring Cross >
153196/41 RD Northern Line Train Operator | 0,46 633.6 0.01 0.016 High Bamnet -> Morden via Bank. Train 117 - Morden - High
Driving Trains Barnet via Bank ~> Waterloo,
. N " Train 211 to Edgware Road via King's Cross = Hammersmith
153196 RD Hammersmith .w O.=< _._:.m Train 20/04/16 573 < 0.01 <0.02 via Victoria > Edgware Road via King's cross. Train 277
Operator Driving Trains Edgware Road - Hammersmith > Edgware Road
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 24. Train Operator PM 2.5 Iron and Zinc Monitoring

; | sSawpLETYRE o : ‘ ‘ ‘
oo . Amev_W%mrm . o C . L - <,O__,.C,§m e . - i f IRON i - o : ; ;
Train 077 — Earls Court <> Wimbledon-> Edgware
District Line Train Operators Rejected Road-> Wimbledon
153196/139 PM2.5 Driving Trains 08/09/16 863.5 0.02 sample* 0.02 ) Change trains - Train 056- at Earl's Court
Wimbledon - Tower Hill (Westminster stop)
. . . . Train 331 - Wembley Park = Stratford »Wembley
153196/12 PM 2.5 Jubilee Line Train Operator | ,¢/43/46 | 738.5 0026 | Relected 0.035 - Park - North Greenwich - Stanmore -> Stratford
Driving Trains sample* (Waterloo Stop)
: T : Train 241 - Acton Town > Rayners Lane - Wood
Piccadilly Line Train .
PM 2.5 Green -> Acton Town. Train 227 (Duty 528) - Acton
153196/18 Operator 31/03/16 1309 0.437 0.125 0.334 0.095 Town > Heathrow T5 - Cockfosters > Acton
Driving Trains Town.
Train 224 - Brixton > Northumberland Park Depot.
AV . . Train 227 to Brixton - Change train 210 to
163196/24 PM25 | Victoria Line Train Operators | oq/0/16 | 6615 0.124 | Relected 0.19 . Walthamstow. Train 236 Seven Sisters >
Driving Trains sample Walthamstow > Brixton - Walthamstow = Brixton
- Green Park
Train 205 - Queen's Park - Elephant & Castle.
PM 2.5 Bakerloo Line Train Train 247 - Harrow & Wealdstone - Elephant &
163196/30 ) Operators 08/04/16 | 1109.5 0.363 0.088 0.327 0.08 Castle > Queen's Park. Train 233 - Elephant &
Driving Trains Castle = Queen's Park > (Train 236) Elephant &
Castle - (Train 206) Stonebridge Park.
PM 25 Central Line Train Operator Rejected Train 067 - Hainault > Ealing Broadway -> Hainault
153196/34 Driving Trains 13/04/16 684.2 0.2 sample* 0.29 - via Newbury Park - White City
; : Train 105 - High Barnet = Kennington via Charring
Northern Line Train
Cross - High Barnet > Morden via Bank. Train 115
153196/42 PM 2.5 O.umsﬂoﬂ. 18/04/16 945 0.210 0.027 0.22 0.03 - Morden -> High Barnet via Bank - Kennington via
Driving Trains Charring Cross
Hammersmith & City Line Rejected Train 211 to Edgware Road (Circle Line) via Victoria.
153196/48 PM 2.5 Train Operator Driving 21/04/16 374 0.017* mm_sn_m* 0.04* - Edgware Road - Hammersmith via Victoria >
Trains Edgware Road > Liverpool Street

*Sample was rejected, due to negative weight obtained when correcting for field blank, meaning minimal metal deposition
** Results are indicative due to incomplete monitoring session; assigned driver requested at Barking station.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 25. Train Operator PM 2.5 Chromium and Copper Monitoring

| sawpielocarion- | | volume | crroMiuM

. {RespiraBLE DUST, = ; - . | CHRoMIUM |  COPPER fra . ; L e
, 4 i - PROCESS DATE | OFAR e : : CONC. | CONC. LOCATIONS & COMMENTS
, 2c$wmm_ - wp INHALABLE | MONITORED | e {mglfilter) | asua;mo 1 ogmd | (mgmy S e
- . Dusrt, ID) U - \ 1 o ] ; ] ; | |
District Line Trai Train 077 — Earls Court > Wimbledon-> Edgware
153196/139 PM 2.5 ° m_uo _:pm o 08/09/16 863.5 0.001 <0.001 0.001 <0.001 Road-> Wimbledon
< <
' perators ' ’ ’ ’ ) Change trains - Train 056- at Earl's Court =
Driving Trains Wimbledon -> Tower Hill (Westminster stop)
Jubilee Line Train Train 331 - Wembley Park -> Stratford >Wembley
153196/12 PM 2.5 Operator 28/03/16 | 738.5 <0.001 <0.001 <0.001 <0.001 Park > North Greenwich - Stanmore = Stratford
Driving Trains (Waterioo Stop)
. . . Train 241 - Acton Town - Rayners Lane - Wood
Piccadilly Line Train f
PM 2. . -
153196/18 ° Operator 31/03116 | 1309 <0.001 <0.001 <0.001 <0001 | ©" .wwu\_w %mMmﬂﬂwﬁfww@%ﬁwﬁw 2 o
Driving Trains Town.
Train 224 - Brixton > Northumberland Park Depot.
PM 2.5 Victoria Line Train Train 227 to Brixton - Change train 210 to
153196/24 ' Operators 05/04/16 661.5 <0.001 <0.001 <0.001 <0.001 Walthamstow. Train 236 Seven Sisters -
i i Walthamstow -> Brixton > Walthamstow -> Brixton
Driving Trains
- Green Park
Train 205 - Queen's Park - Elephant & Castle.
PM 2.5 Bakerioo Line Train Train 247 - Harrow & Wealdstone - Elephant &
153196/30 ’ Operators 08/04/16 | 1109.5 <0.001 <0.001 <0.001 <0.001 Castle - Queen's Park. Train 233 - Elephant &
Driving Trains Castle = Queen's Park - (Train 236) Elephant &
Castle > (Train 206) Stonebridge Park.
Central Line Train
PM 2.5 Train 067 - Hainault > Ealing Broadway - Hainault
153196/34 Operator 13/04/16 684.2 <0.001 <0.001 <0.001 <0.001 via Newbury Park - White City
Driving Trains
; : Train 105 - High Barnet - Kennington via Charring
Northern Line Train
Cross - High Barnet > Morden via Bank. Train 115
153196/42 PM 2.5 .o.um_,m"oq. 18/04/16 945 <0.001 <0.001 <0.001 <0.001 - Morden > High Barnet via Bank -> Kennington via
Driving Trains Charring Cross
Hammersmith & City Train 211 to Edgware Road (Circle Line) via Victoria.
153196/48 PM 2.5 Line Train Operator | 21/04/16 374 <0.001 <0.001 0.001 <0.001 Edgware Road -> Hammersmith via Victoria -
Driving Trains Edgware Road -> Liverpool Street
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 26. Train Operator PM 2.5 Nickel and Manganese Monitoring

T saeetee | e L G [ Weneas . =
- Furer 1 (RESPIRABLE DUST, SAMPLE LOGATION ~ . ; 1 NickeL MANGANESE o ; E i aa o h
NumBer | RD,INHALABLEDUST, | ProcessMonroren | PATE | Gean | (mgfiten | (mgfiten) | CONG. . | cone. . LOCATIONS & COMMENTS
: . oy 1 : (litres) : {mg/m’) (ma/m®) : ;
District Line Trai Train 077 — Earls Court = Wimbledon-> Edgware
istrict Line Train Rejected Road-> Wimbledon
153196/139 PM 2.5 Operators 08/09/16 863.5 M <0.001 - <0.001 . . \
Drivina Trai sample Change trains - Train 056- at Earl's Court >
fiving Trains Wimbledon > Tower Hill (Westminster stop)
Jubilee Line Train Train 331 - Wembley Park -> Stratford >Wembley
153196/12 PM 2.5 Operator 28/03/16 738.5 <0.001 <0.001 <0.001 <0.001 Park > North Greenwich -> Stanmore -> Stratford
Driving Trains (Waterloo Stop)
; AT ; Train 241 - Acton Town > Rayners Lane - Wood
Piccadilly Line Train f
PM 2.5 Green > Acton Town. Train 227 (Duty 528) - Acton
153196/18 Operator 31/03/16 1309 <0.001 0.005 <0.001 0.004 Town -> Heathrow T5 = Cockfosters = Acton
Driving Trains Town.
Train 224 - Brixton > Northumberland Park Depot.
PM 2.5 Victoria Line Train Train 227 to Brixton - Change train 210 to
153196/24 ’ Operators 05/04/16 661.5 <0.001 0.005 <0.001 0.007 Walthamstow. Train 236 Seven Sisters >
Driving Trains Walthamstow -> Brixton - Walthamstow -> Brixton
- Green Park
Train 205 - Queen's Park > Elephant & Castle.
PM 2.5 Bakerloo Line Train Train 247 - Harrow & Wealdstone - Elephant &
153196/30 ‘ Operators 08/04/16 1109.5 <0.001 0.004 <0.001 0.004 Castle > Queen's Park. Train 233 - Elephant &
Driving Trains Castle = Queen's Park - (Train 236) Elephant &
Castle -» (Train 206) Stonebridge Park.
Central Line Train
PM 25 Train 067 - Hainault > Ealing Broadway -> Hainault
153196/34 Operator 13/04/16 684.2 <0.001 0.002 <0.001 0.002 via Newbury Park - White City
Driving Trains
; : Train 105 - High Barnet > Kennington via Chairing
Northern Line Train
Cross - High Barnet < Morden via Bank. Train 115
153196/42 PM 2.5 .O.nmqmﬁoﬂ. 18/04/16 945 <0.001 0.002 <0.001 0.002 - Morden - High Bamnet via Bank - Kennington via
Driving Trains Charring Crass
Hammersmith & City Train 211 to Edgware Road (Circle Line) via Victoria.
153196/48 PM 2.5 Line Train Operator | 21/04/16 374 <0.001* <0.001** <0.001* <0.001** Edgware Road -> Hammersmith via Victoria >
Driving Trains Edgware Road -> Liverpooi Street Il
*Sample was E.MQ&M due ﬁmﬂmmmﬁ?m ﬂmm..msﬂ obtained when correcting for field blank, Bamismlamaaﬁlaﬂm_ ammﬂn._aoz B

** Results are indicative due to incomplete monitoring session; assigned driver requested at Barking station.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 1. GRIMM monitor dust concentration data at the District line on the 22" April 2016.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 2. GRIMM monitor dust concentration data at the Jubilee line on the 28t March 2016.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 3. GRIMM monitor dust concentration data at the Piccadilly line on the 31t March 2016.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 4. GRIMM monitor dust concentration data at the Victoria line on the 5 April 2016.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 5. GRIMM monitor dust concentration data at the Bakerloo line on the 8t April 2016.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 6. GRIMM monitor dust concentration data at the Central line on the 13t April 2016.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 7. GRIMM monitor dust concentration data at the Northern line on the 18t April 2016.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 8. GRIMM monitor dust concentration data at the Hammersmith & City and Circle lines on the 21t April 2016.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 1: 4-Rail Analyst simulating LUL Passenger Journeys

;  SaMPLE TYPE , . ; , L e ;
L . o . . L .. | Fiow VOLUME o :
;zﬂﬂmmwn; | mwmw__u_m»mrmmowﬂa SAMPLE LOCATION | DAt | Mﬁw, ﬂﬂ.;mm: ; W&m | OFAR [ROUTE COVERED
, = 1 :>5w§ : _ ‘ | (iminy (litres)
Baker Street - Elephant & Castle >
Kensal Green - Elephant & Castle >
140792/135 RD 4RS135 - 4-Rail Analyst, Bakerloo Line 28/01/15 | 13:50 17:30 2.2 484 0.55 Queen’s Park - Elephant & Castle >
Queen’s park »Elephant & Castle >
Waterloo

Epping ->West Ruislip > Bethnal Green

140792/03 RD 4RS03 - 4-Rail Analyst, Central Line 10/11/14 | 09:20 13:20 2.2 528 0.07 -> Hanger Lane > Bethnal Green >
Oxford Circus

Baker Street -> (via Paddington) Edgware
Road -> (via Victoria) Edgware Road >
(via King's Cross) Edgware Road - (via

Paddington) Victoria

140792/134 RD 4RS134- 4-Rail Analyst, Circle Line 27/01/15 | 13:30 | 17:55 2.2 583 0.04

Victoria - Richmond -> Turnham Green
-> Ealing Broadway - Earl's Court -
140792/136 RD 4RS136 - 4-Rail Analyst, District Line 03/02/15 | 14:50 | 1910 22 561.06 0.04 Wimbledon 2Earl’s Court - Richmond >
Turnham Green -> Ealing Broadway ->

Earl's Court

Neasden -> Canning Town > Finchley
Road - Canning Town - Finchley Road
- Canning Town > Finchley Road >
Stratford - London Bridge

140792/132 RD 4RS132- 4-Rail Analyst, Jubilee Line 21/0115 | 13:40 17:45 2.2 527.33 0.60

King’s Cross > South Wimbledon 2>
Highgate - Kennington (via Charing
140792/133 RD 4RS133 - 4-Rail Analyst, Northern Line | 23/01/15 | 13:30 17:30 2.2 528 0.32 Cross) > Edgware (via Charing Cross) >
Hampstead = Morden (via Bank) = High
Barnet (via Bank) = London Bridge

King'’s Cross -> Arnos Grove - Barons

140792/131 RD 4RS131 - 4-Rail Analyst, Piccadilly Line | 20/01/15 | 09:47 13:47 2.2 528 0.10 Court > Arnos Grove - Barons Court >
Arnos Grove > Green park

Green Park = Walthamstow Central >
Brixton - Walthamstow Central - Brixton

140792/130 RD 4RS130 - 4-Rail Analyst, Victoria Line 19/01/15 | 13:21 17:21 2.2 528 0.08 ->Walthamstow Central > Brixton 2>
Walthamstow Central - Brixton >
_Walthamstow central > Green Park

4-Rail Services Report No. 4RS-RL-140792-R440676 Page 15 of 58



Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 2: Bakerloo Line Train Operators

™ - - - T e —
= : CALC.
e | SamPLETYPE ; ; oL Flow ! VOLUME , -
%mﬂmmwm‘ ~ (RESPIRABLE DUST, RD, SAMPLE LOCATION DATE m._,ﬂw _u.__,”__,wmmx | Rate | oFaR %%Mmz ROUTE COVERED
: “o 1 INHALABLE DUST, ID) : : : (ifmin) (litres) - | e | . - : :
- : i ‘ ‘ (o) | ‘ ,
Queens Park > Elephant & Castle >
09:15 11:43 2.2 Queens Park - Elephant & Castle >
140792/14 RD LUL14 TO - Driver 13/11/14 466.4 0.51 Queens Park
12:26 13:30 29 Queens Park = Elephant & Castle >
Queens Park
o  SAMPLE TYPE o , ; ~ . - FLow _ VOLUME
%mﬂmmmmm | (ResPIRABLEDUST, RD, SAMPLE LOCATION DATE mmw_mﬂ mm.«_&_,wmmI Rare | orar ROUTE COVERED
‘ = INHALABLE DUST, D) ‘ , ; (/min) Alitres) ‘ L ‘
| g L ) : .
Queens Park > Elephant & Castle >
Queens Park > Elephant & Castle >
140792/11 RD LUL11 TO - Driver 1711114 | 09:11 14:36 2.2 715 0.41 Queens Park *
Queens Park -» Harrow & Wealdstone
-> Elephant & Castle = Queens Park
*Change of train at Queen’s park and short break but pumps were not disconnected.
: : l L : R - : - : CALG: I :
S - Sampie TYPE ; . Frow Vorume e o o
TR | (ReSPIRABLE DUST, RD, SAMPLE LOGATION pae | 2000 | TR | mae | oeam | DL ROUTE COVERED
: InmaLABLE DUST, ID) : ' {Umin) | (litres) (M)
Queens Park - Elephant & Castle >
140792/10F; PM 2.5 LUL10F; TO - Driver 18/11/14 07:30 10:12 3.5 567 0.26 Stonebridge Park - Elephant &
Castle - Queens Park

*Short monitoring time due to a signal failure on this line.

4-Rail Services Report No. 4RS-RL-140792-R440676
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 3: Central Line Train Operators

 Fimm | SoMAEDE “. ; Starr | Fwiew | FLOW | Vouue L
Nioveer | mmm,mm_w&mrm DusT,RD, | , SAMPLE LOCATION - DATE Tivie TIME mbm OF AIR ROUTE COVERED®
; i INHALABLE DusT, ID) | ; . (ifmin) (litres) -
08:16 10:30 White City->Epping >West Ruislip
140792/01 RD LULO1 TO - Driver 10/11/14 2.2 316.8 0.45 White City-> Northolt > Loughton -
12:50 13:00 Northolt = White City

* Pump was disconnected at West Ruislip for lunch Break and then re-commenced from White City.

. | saweETvee , , . , b . VOLUME .
7 | InBaABLEDUST,ID) ‘ ‘ ; 0 | (Umin) | (litres) ,
08:46 11:02 White City—> Loughton < West Ruislip
140792/6 RD LUL6 TO - Driver 11/11/14 22 776.6 0.23 West Ruislip> Epping <> West Ruislip
12:41 16:18 -> White City

L1 SAMPLETYPE , ; , ; T | VOLUME ;
,zd%w%n (RESPIRABLE DUST, RD, SAMPLE LOGATION DATE mqﬂpmq _u%,___,_\_wm | OFAR LUt ROUTE COVERED
N | INHALABLE DuST, ID) ‘ (itres) :
White City-> Hainault->
140792/8 PM 2.5 LUL8 TO - Driver 1201114 | 10:10 | 12:40 3.5 525 0.23 e Ly hainadt=.
Ealing Broadway > White City
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 4: Circle and Hammersmith & City Line Train Operators
—, . o ~ . SAMPLETYPE : . i FLow VOLUME e ’
NTER | (RESPIRABLEDUST,RD, | SAMPLE LOCATION DaTE i) O e e | L ROUTE COVERED
; INHALABLE DUST, ID) ; ; ; ; (/min) {litres) e ; ;
: b L 1 : (Me/M)
Edgware Road (via King's Cross) - Edgware
. . . Road (via Paddington)-> Hammersmith (via
140792/45 PM 2.5 LUL45 TO - Driver 10/12/14 10:52 14:40 35 798 0.08 King's Cross)-> Edgware Road (via Victoria)>
Hammersmith
, , , 7 CALC
en . SAMPLETYPE ; ; ; ‘ , Frow | VOLUME , .
@Mmmwm (RESPIRABLE DUST,RD, | SAMPLE LOCATION DATE ww_nw« ﬂﬂ.\_ﬂ: RATE OF AIR %%Mmz ROUTE COVERED
; | InHAamBleDusTID) | : : ; : (imin) (litres) ; . ;
. . Hammersmith (via King's Cross) -> Edgware
08:36 11:30 22 Road (via King’s Cross) -> Edgware Road (via
140792/50 RD LUL50 TO - Driver 11112/14 558.8 0.07 Paddington) - Hammersmith
11-45 13:05 29 Hammersmith (via King's Cross) > Edgware
Road
- - e ~ | cac ” ,
. SAMPLETYPE it FLow | Voiume DusT ; ; ;
TiME Rate | OFAR ; ) ROUTE COVERED
: {min) (litres) o ‘ ‘
Hammersmith (via King's Cross)—> Moorgate

140792/47

NTER | (RespirABLE DUST, RD,
| INsaLaBLE DUST, D)

RD

LUL47 TO - Driver

SAMPLE LOCATION

12/12/14

671

(via King's Cross) - Edgware Road

Edgware Road (via Paddington) ->
Hammersmith (via King’s Cross) - Edgware
Road (via King's Cross) - Paddington (via
White City) >Hammersmith (via Paddington)
-> Edgware Road

0.04

Page 18 of 58
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 5: District Line Train Operators

. SAWPLETYPE

 FLIER | prepirasle DUST,RD,
L INHALABLEDUST.ID)

SAMPLE LOGATION

.| Fuow

RATE
(min)

. , (litres)

VOLUME |
OF AR

 ROUTECOVERED

Acton Town 2 Upminster - Ealing

140792/34 PM2.5 LUL34 TO - Driver Broadway - Earl's Court
" ” ” I - . , T T - O}.’D‘ —
.t SawpieTyeE o ; - el 1 Fiow | Votume | ; .
. ﬁﬂwwm | (ResPIRABLEDUST,RD, SAMPLE LOCATION DATE m.m@m‘q , ﬂq_,_w: RATE | OFAR %%MM,_ ROUTE GOVERED
I 1 INBaLaBLe DusT, D) o . ” e o 1 (itres) | ungswv ,, o
09:15 11:45 22 Acton Town - Dagenham East >
140792/30 RD LUL30 TO - Driver 01/12/14 671 0.28* Earl's Court - Upminster - Acton
Town
12:55 16:30 22
* This result is possibly indicative because the dust pattern on the filter suggests that the filter has moved within the sampling head.
: - , : , ; CaLC T ; . -
e . . , b FLow VOLUME o ;
FILIER ‘SAMPLE LOCATION DATE | m,,mwsmﬂ ﬂ%ﬂ: | Rae | oFaRr %%%% ROUTE COVERED
; , ; ; o  (miny (litres) g . |
i L o : i
08:33 11:21 2.2 Acton Town -> Upminster > Earl's
140792/33 LUL33 TO - Driver 02/12/14 605 0.15 Court - Wimbledon = Tower Hill >
12:10 13:57 2.2 Earl's Court

4-Rail Services Report No. 4RS-RL-140792-R440676

Page 19 of 58




Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 6: Jubilee Line Train Operators

= e R o =
 SAMPLETYPE ; , . , ; Fiow | VoLume bt .
%mwwwm | (RESPIRABLE DUST,RD, _ SAWPLELOCATION DATE mw_qu ﬂqpﬂx RATE | OFAR %%M% _ RouTE COVERED
NUMBER | INHALABLEDUST, ID) e = " | gmin | gey) | STS .
10:42 12:30 2.2 Stratford - Wembley Park - Stratford
140792/25 RD LUL25 TO - Driver 24/11/14 635.8 0.14 Stratford - Willesden Green >
13:35 16:36 22 Stratford » Stanmore - Neasden
e = o B T Cac e
P b m&gvrmTﬁxﬂmﬁ, : o . : - Sl FLow <Orc§m : o .
%mﬂww . | (ResprasLEDUST,RD, SAMPLE LOGATION  DATE ﬂwmq ﬂn_«_,_wmm RATE | OFAR %%%% ROUTE COVERED
| iNmALaBLEDUST, ID) 1 (min) | Gites) | o
. e | ;
13:30 14:12 2.2 .
North Greenwich 2 Wembley Park
140792/23 RD LUL23 TO - Driver 25/11/14 338.8 0.1 embiey e
15:20 17:12 29 *Wembley Park -> Neasden Depot

* Issues on the Jubilee line so this train was diverted from Wembley Park to Neasden Depot at 15:20. The driver was sitting within the train cab for 2 hours at Neasden Depot and his pump was

running on him for this time.

| sawpeTvee |
| (RespirABLEDUST, RD,
INHALABLE DusT, ID}

| FuTER
NUMBER

SAMPLE LOGATION

140792/27 PM 2.5

LUL27 TO - Driver

26/1114

START jzaﬂ  FLow | VOLUWE |
TIME Tme | DATE | OFAR
: (Umin) | (litres)
09:40 10:30 35
847
11:38 14:50 35

. ROUTE COVERED

North Greenwich - Wembley Park

Wembley Park > Stanmore -> North
Greenwich > Stanmore -> Stratford

4-Rail Services Report No. 4RS-R1L-140792-R440676
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 7: Northern Line Train Operators

e . SAMPLE TYPE ; , ; ; - 1o VOLUME ; ;
%mﬁwwm (RESPIRABLE DUST, RD, SAMPLE LOCATION bare | AT A ot OF AIR ROUTE COVERED
; INHALABLE DUST, ID) : (litres) 3 o -
o ; I (Ma/r)
07:29 10:15 2.2 Morden - mmmmﬁmww ﬂwmﬂmsazma: -
140792/57 RD LUL57 TO - Driver 15/12/14 880 0.40
. ] High Bamet > Morden - High
11:31 15:25 22 Barnet > Morden
—_— — = —— S T CAlc — |
FiLTeR . SANMPLETYPE ; , ; 1 Bisy FLow | Votume DusT ; . o
- NuMBER (RESPIRABLE DUST, RD, SAMPLE LOCATION  TME RATE | OFAR Conc ROUTE COVERED
L INHALABLE DUST, ID) ; (ymin) | (litres) :

Morden - High Barnet - Kennington -

08:25 12:25 2.2 J
140792/54 RD LUL54 TO - Driver 16/12/14 756.8 0.61 High Barnet — Morden
13:16 15:00 22 Morden - Colindale -> Morden
| (ResPIRABLE Dust, RD, SAMPLE LOCATION e Tme | RATE | OFAR | S osw 'ROUTE COVERED
| INHALABLE DUST, ID) {fmin) (litres) Eo\zmu
R . . Morden -> Edgware > Morden >
140792/58 PM 2.5 LUL58 TO - Driver 17/12/14 12:00 16:20 35 910 0.18 Edgware > Morden

4-Rail Services Report No. 4RS-RL-140792-R440676
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 8: Piccadilly Line Train Operators

o o

Flow | VolLumME
RATE | OFAR
(litres)

bust | ROUTE COVERED

| FiNisH
o

SAMPLETYPE
(RESPIRABLE DUST, RD,
INHALABLE DusT, ID)

FILTER ‘ -
NUMBER SAMPLE LOCATION

0.18 Acton Town = Cockfosters —»
’ Heathrow T4 - Acton Town

140792118 LUL18 TO - Driver 1911714 | 11:44
S SampleTvee | ; - ‘ T o mmoi <wE§m Cac. ; - iy ]
ﬁ_ﬁmmwm (RESPIRABLE DUST, RD, SAMPLE LOCATION DATE m._..“\kzw 1 ﬂ%ﬂx Rate | OFAR %%Mmz  ROUTE COVERED

o _zx»;mrm,Ucmﬂ 1D} ; _ , | (Umin) ana& | (o)
140792/15 RD LUL15 TO - Driver 20114 | 1720 | 20:00 2.2 352 0.60 Acton Town > Sockfosters=> Acton
— ——— ; - - — — o = -
T : ; : ; CALC. ; ;
. b SaMPLE TYPE , , ; o ‘ FLow [ VoLume ; ; ;
reR | (RespiRABLEDUSTRD, | _ SAMPLE LOGATION DATE ‘mmnmﬂ | TS Rare | orFar o , ROUTE COVERED
; INHALABLE DUST, ID) ; : i : {i/min) {litres) 3 ‘
. HA . (M) . ; .
Act Arnos Grove >
140792/20 PM 2.5 LUL20 TO - Driver 2111114 | 0825 | 11:10 3.5 5775 0.17 cton Town = Amos Grove
Cockfosters > Acton Town

Page 22 of 58
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 9: Victoria Line Train Operators

— T = e e e S T e
FuveR |, SAMRLETYPE ; : ; stary | Ewsy | PRV | VOUUME m.w_% L
I Zcz_wm,m, ; Ammmvhgmrm DusT, RD, SAMPLE LOCATION DATE .:_sm TivE mg,.m OF AIR Cong” RoutE 00<mmm_u
- b INHALABLE DusT, D) : (min) | (litres) 3 :
| o : L {Me/n) L
Brixton - Walthamstow Central =
09:16 12:10 35 Brixton > Seven Sisters - Brixton>
140792/37 PM 2.5 LUL37 TO - Driver 03/12/14 966 0.16 Seven Sisters
. . Seven Sisters >  Walthamstow
13:23 15:05 3.5 Central - Brixton —» Green park
, , ) cale. ,
_I - ; ;; .| Fiow | Vowume | o - ; ; |_
e e
o , . ,m\sé m,_:mmv | (e : :
Brixton - Seven Sisters >
09:24 13:04 22 Northumberland Park Depot > Brixton
140792/38 RD LUL38 TO - Driver 04/12/14 635.5 1.81 -> Walthamstow Central - Brixton »
Seven Sisters > Brixton Brixton
14:10 16:20 2.2 ->Walthamstow Central = Brixton
| SAWLETYPE - - ; b mow | voume -
TER | (ResPIRaBLE DusT, RD,  SAMPLE LOGATION Dare | FART ﬂ%mx | Rate | orar ROUTECOVERED
o , ‘_szmrmccmﬁ D) ‘ . : (litres) . : ;
09:25 10:45 2.2 Brixton -» Seven Sisters - Victoria>
140792/41 LUL41 TO - Driver 08/12/14 3432 . Brixton
11:48 13:04 292 Brixton - Walthamstow Central->
’ : . Brixton
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 10: Aldgate East Station

f = — T Calc. - ; _
; . SAMPLETYPE , : Elow | Volume ALL
%mﬁmmmxm (RESPIRABLE DUST, RD, SAMPLE LOCATION DATE mmw_w 0 Tt | Rate | OFAR | %%Mmz ; LOCATIONS & COMMENTS
HoMB INHALABLE DUST, ID) ; . ‘ " | omine | gres) | GO | ‘
140792/60 RD LULG0 Station Personne! 18112/14 | 08:05 | 12:05 2.2 528 0.38 Gate line duties, A- end by SSO
140792/61 RD Static on head wall Platform 1, WB, | 40,1544 | 0g00 | 12:00 2.2 528 0.75 Behind gate by tunnel entrance.
District Line
140792/62 RD Static on head wall Platform 2, BB, 1 4o/, | 12.40 16:10 2.2 528 0.53 Behind gate by tunnel entrance.
District Line
ine duties, B -
140792/63 RD LUL63 Station Personnel 18112114 | 12115 | 15:20 22 407 0.26 Gate line duties, B - end
140792/64 RD 4RS64 - 4-Rail Analyst 18112114 | 1522 | 16:25 2.2 138.6 0.75 Middle of W8 platform 1
Table 11: Baker Street Station
L sumetes . b e e ] Flow | vouuwe .
%mﬂ%mmm  (RESPIRABLE DUST, RD, SAMPLE LOCATION patE | mmvmﬂ ; ﬂ..ﬂ;ﬂ: RATE | OFAR LOGATIONS & COMMENTS
g - INuALABLE DUST, ID) o . {Imin) (litres) . ,
140792/66 RD Static on head wall Platform 10, NB, | 4o/15/14 | 1052 | 14:55 22 534.6 1.03 Behind gate, by tunnel entrance.
Jubilee Line
140792167 RD Static on head wall Platform 7, SB, | 4,154 | 1043 | 14:48 2.2 539 1.02 Behind gate, by tunnel entrance.
Jubilee Line
140792/69 RD LULG9 Station Personnel 1912114 | 1033 | 11:20 2.2 103.4 1.45 S.AT on Platform 7
140792/70 RD LUL70 Station Personnel 19/12/14 10:33 14:40 2.2 543.4 0.97 Security checks
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 12: Elephant and Castle Station

L —~ 1 e : : — — "CALC. —
e | sampteTYRRE - o e | Row | vouome | PAE . ‘
%uﬂwwm | (RespiRABLE DUST, RD,  SAMPLE LOGATION DATE ﬂmm_,, ; ﬂﬂ,_‘_mm: | Rare | oFar | %%sz; ~ LOGATIONS & COMMENTS
2ER . INHALABLE DusT, ID) ; : : {min) (litres) (Me/M® ,
Static on head wall Platform 4, NB, .
140792773 RD o oo L 22112114 | 0847 | 12:50 2.2 534.6 0.29 Behind gate by tunnel entrance.
akerloo Line
Static on head wall Platform 3, NB, ) . )
140792/74 RD Bakerloo Line 22/12114 08:54 12:59 2.2 539 0.27 Behind gate by tunnel entrance.
140792175 RD LUL75 Station Personnel 2211214 | 08:59 | 11:01 2.2 268.4 0.10 Platform 4, platform 3 and ticket hall.
140792/76 RD LUL76 Station Personnel 22112114 09:04 13:05 22 530.2 0.84 Gate line duties, Bakerloo line exit
140792/77 RD 4RS77 - 4-Rail Analyst 22112114 09:15 11:15 2.2 264 1.76 Platform 4, platform 3 and ticket hall.
Table 13: Euston Square Station
e - ;,_m,ygﬂmjﬂm L o Fiow <o€gm - ;
. %mﬂmmww (RESPIRABLE DUST, RD, SAMPLE LOGATION. DATE mmpmq ; ﬂﬁw: RaTE | oFaR ~ LOCATIONS & COMMENTS
INHALABLE DUST, ID) , ; {/min) {litres)
140792/82 RD LUL82 Station Personnel 23/12/14 | 08:56 | 15:06 2.2 814 Gate line duties
140792/83 RD Static on booking hall 2311214 | 0916 | 15:05 2.2 767.8 0.39 Booking hall 2/002
140792/84 RD Static on :mmmMM__:”w:oﬂs TWB Y a4 | 0850 | 15:04 2.2 822.8 0.61 Behind gate by tunnel entrance.
140792/85 RD 4RS85- 4-Rail Analyst 2311214 | 10:16 | 15:07 2.2 640.2 0.23 Shadowing U_MMMM_ and gate line
140792/87 RD Static on :mmm_ MM___:M%QB 2.B8 | oamoma | 0925 | 1501 22 739.2 0.71 Behind gate by tunnel entrance.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 14: Hampstead Station

e | e - o VoLuve | .
| ﬁﬂwwm (RESPIRABLE DUST, RD, SAMPLE LOCATION . DaTE WH_QW _n%\_m% | | orar | LOGATIONS & COMMENTS
e i INHALABLE DusT, ID) . S : : ‘ y 'min (litres ‘ 3 ; L
; ABLE DUST, ID) | | Wiy | (res) | 006
140792/01a RD LULO1a Station Personnel 05/01/15 | 0845 | 16:30 2.2 1023 0.47 Gate line duty position.
140792/02a RD LULO2a Station Personnel 05/01/16 08:50 16:35 2.2 1023 0.32 Gate line duty position.
140792/03a RD Static on head wall Platform2, | o5/0115 | 0865 | 1645 22 1034 0.36 Behind gate, by tunnel entrance.
SB, Northern Line
140792/04a RD Static on head wall Platform 1, g5/04/15 | 9,09 16:55 2.2 1045 0.93 Behind gate, by tunnel entrance.
NB, Northern Line
140792/05a RD Static in Ticket office 05/01/15 12:30 16:33 2.2 534.6 0.27 Ticket office
Table 15: King’s Cross Station
e ————— ——— — - m— —
B - SAMPLE TYPE ; o - . FiNiSH | Vouume | mw_% ; .
oo 1 (RESPIRABLE DUST,RD, | SAMPLE LOCATION Date L OF AIR s LOCATIONS & COMMENTS
| onoweer | e DUt 1) ‘ , TivE ivesy | conc! | , oMy
140792/10a RD LUL156 Station Personnel 0601715 | 09:00 | 17:00 2.2 1056 <0.02 Platform 1/ Gate line duties
140792/12a RD Static on head wall Platform 2, 06/01/15 | 09:18 | 1650 2.2 994.4 0.05 Behind gate, by tunnel entrance.
Metropolitan Line
140792/13a RD Static on head wall Platform 1, 06/01/15 | 09:25 | 16:56 2.2 992.2 0.05 Behind gate, by tunnel entrance.
Metropolitan Line
140792/14a RD Ticket Hall Office 060115 | 11:00 | 16:00 2.2 660 <0.02 Ticket office
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Table 16: Oxford Circus Station

T~ | SAwLETWE T D e | Fe CaLC. DusT B ;
\ALTER | (ResPiRABLE DUST, RD, SAMPLE LOCATION I oe | 0 ﬂﬂwwz c LOCATIONS & COMMENTS
L . INgALABLE DUST, D) . o e 3 o ; ;
140792/120 RD Static on head wall Platform 1, WB, | ,o/1/05 | 0940 | 1355 22 561 0.74 Behind gate, by tunnel entrance.
Central Line
1407921119 RD Static on head wall Platform 2, EB, | 15101115 | 0938 | 16:40 2.2 928.4 0.87 Behind gate, by tunnel entrance.
Central Line
140792/118 RD Static on head wall Platform 3, SB, | 450115 | g9.45 | 16:55 2.2 946 0.72 Behind gate, by tunnel entrance.
Bakerloo Line
1407921117 RD Static on head wall Platform 4, NB, | 45/01/45 | g.15 16:35 2.2 968 0.43 Behind gate, by tunnel entrance.
Bakerloo Line
1407921116 RD Static on head wall Platform 5, SB, | 15/01115 | 0930 | 16:48 2.2 963.6 0.74 Behind gate, by tunnel entrance.
Victoria Line
140792/115 RD Static on head wall Platform 6, NB. | 45,0115 | 9:00 | 16:30 2.2 990 0.31 Behind gate, by tunnel entrance.
Victoria Line
140792/114 RD LUL114 Station Personnel 15/01/15 | 09:55 | 17:00 2.2 935 0.14 Gate line Argyll duty
140792/113 RD LUL113 Station Personnel 15/01/15 09:05 15:00 2.2 781 0.24 S.A.T Platform 6 duty
1407921112 RD LUL112 Station Personnel 15/0115 | 09:20 | 14:30 2.2 682 0.50 S.AT Platform 4 duty
4-Rail Services Report No. 4RS-RL-140792-R440676 Page 27 of 58




Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 17: Paddington Station

~ T SamPieTYRE - g Fiow || VOLUME | GALC.DUST -
@ﬂmmww | (ResPIRABLEDUST,RD, | SAMPLE LOGATION DATE mmvwd “ ﬂ,ﬂ_\_mm: | RaE OFAR | Conc® | LOCATIONS & COMMENTS
: INHALABLE DUST, ID) | (Umin) {litres) (MG/M)
140792/121 RD LUL121 Station Personnel 14101115 | 09:04 | 13:25 22 574.2 0.29 S:A.T Platform 4 & Station checks
& Ticket Hall duties

140792/122 RD LUL122 Station Personnel 14101115 | 09:27 | 13:20 2.2 532.4 0.46 Station %mm_wm__ wmﬂww_ocm ticket

140792/123 RD LUL123 Station Personnel 14/0115 |  09:20 13:32 2.2 554.4 0.25 Station %mmm_ w_”m%:ocm ficket

140792/124 RD 4RS124 - 4-Rail Analyst 14/01115 | 09:31 13:33 2.2 532.4 0.53 Shadowing n_MMMH and gate line

1407921125 RD Static on head wall Platform 3, NB, | 44/01/45 | 0911 | 13:22 22 562.2 1.03 Behind gate, by tunnel entrance.
Bakerloo Line

1407921126 RD Static on head wall Platiorm 4, S8, | 14,01/15 | 0916 | 13:20 2.2 536.8 1.07 Behind gate, by tunnel entrance
Bakerloo Line

Table 18: Piccadilly Circus Station
; T . . i i 1 = e [ e -
,%m_“wwm . (RespiraBLE DUST, RD, SAMPLE LOCATION DATE mwqu f ._,.ﬂ,.\_mm.,.» RATE OF AIR %%m% LOCATIONS & COMMENTS
- INHALABLE DuST, ID) , I : 1 (Umin) (litres)
| 2= 2 A (&

140792/02 RD LULG2 Station Personnel 080115 | 09:50 | 17:12 2.2 972.4 Gate line duties

140792/91 RD Static in travel Information centre 08/01/15 10:10 17:15 2.2 935 0.45 By travel information centre

140792/93 RD Static on head wall Platform 4, WB, | qg/54/15 | 0940 | 17:01 2.2 970.2 0.40 Behind gate, by tunnel entrance.
Piccadilly Line

140792/94 RD Static on head wall Platform 3, EB, | /04,15 | .45 17:03 2.2 963.6 0.24 Behind gate, by tunnel entrance.
Piccadilly Line

140792/95 RD Static in ticket office 08/01/115 10:25 16:50 2.2 847 0.21 Ticket office
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Table 19; Tottenham Court Road Station

i

o sawpeTvee T 0 .ﬁ. b ey * vome | A e
; zm,wﬁMMx | (RespiraBLE DUST, RD, SAMPLE LOCATION DATE ;m._w.@ﬁmq . w.m.ﬂ,_\_mmx | Rrare | oFarR %%%mz LOGATIONS & COMMENTS
- InHALABLE DusT, ID) : Wmin litres 3
P | meateh Lo e L e | .
140792/07a RD LULO7a Station Personnel 07/01115 | 09:40 16:46 2.2 937.2 <0.02 Gate line duties
140792/08a RD Static on head wall Platform 3, NB, | 7,015 | 918 | 16:30 22 950.4 0.14 Behind gate, by tunnel entrance.
Northern Line
ic on head
140792/16a RD Static on head wall Platform 4, SB, | 47/0115 | 0g.15 | 16:35 2.2 968 0.52 Behind gate, by tunnel entrance.
Northern Line
140792/17a RD Static within S50 07/01/15 12:30 16:55 2.2 583 <0.02 Station Supervisor's office
Table 20: Vauxhall Station
— e = 0 s ; ~ CAlG. —
oo | sawmeTveE . | . rant | Enen | FLOW ToEgm _ ; .

%mﬂmmwm _ (RespiraBLE DusT, RD, SAMPLE LOCATION DATE ;ﬁnw _ui.ﬁﬂ_mm: RATE OFAR %%m% _ LOCATIONS & COMMENTS
S b INHALABLE DusT, 1D} T L (miny | (ittes) | s ; o ;

Sl o 2 5 ; ; i e A_S@\_Sv - .
140792/97 RD LUL97 Station Personnel 1200115 | 08:25 16:15 22 1034 0.04 Platform & Gate line duties
140792/98 RD LUL98 Station Personnel 12/01/15 08:50 16:35 2.2 1023 0.07 POM room & Gate line duties
140792/99 RD Static on head wall Platform 2, SB, | 400115 | og35 | 16:20 22 1023 0.43 Behind gate, by tunnel entrance

Victoria Line
1407921100 RD Static on head wall Platform 1, NB, | 45,0115 | 0g3g | 16:25 2.2 1027.4 0.33 Behind gate, by tunnel entrance
Victoria Line
140792/101 RD LUL101 Station Personnel 12/01/15 |  09:30 13:30 2.2 528 0.14 Gate line duties
140792/102 RD 4RS102 - 4-Rail Analyst 12/01/15 12:30 16:40 2.2 550 0.09 Shadowing platform and gate line duties
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Table 21: Waterloo Station

. L . . Frien | Ftow | Vouwe wwwo._‘ - ;
. Numper | (RESPIRABLEDUST,RD, . SAMPLE LOCATION DAt | T Tme | RATE | OFAR Cong”  LOCATIONS & COMMENTS
o | INHALABLE DusT, ID) - ; , o : {limin) (litres) 1
- | e ; \ ; _(MeiMY
140792/103 RD LUL103 Station Personnel 13/01/16 08:54 10:00 2.2 145.2 0.80 S.A.T. duty at Platform 3, Bakerloo Line
140792/104 RD LUL104 Station Personnel 13/01/15 09:04 10:13 2.2 151.8 0.67 S.A.T. duty at WB Platform, Jubilee Line
140792/105 RD LUL105 Station Personnel 13/01/15 09:08 10:05 2.2 125.4 0.83 S.A.T. duty at EB Platform, Jubilee Line
140792/106 RD Static on head wall departures | y351/15 | o4 | 14:22 22 673.2 0.60 Behind gate, by tunnel entrance.
Platform, W&C Line
140792/107 RD Static on middle of Platform4, | 43/0/15 | 09:32 | 14:35 2.2 666.6 0.08 Middle of Bakerloo Line Platform
Bakerloo Line

140792/108 RD 4RS108 - 4-Rail Analyst 13/01/15 11:01 14:42 22 486.2 0.32 Shadowing platform and gate line duties
140792/109 RD LUL109 Station Personnel 13/01/15 10:46 14:09 2.2 446.6 0.17 Main, Shell and Jubilee ticket hall duties
140792/110 RD LUL110 Station Personnel 13/01/15 11:06 14:55 2.2 503.8 0.26 Main Ticket Hall & Station checks duties
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Apprd

Table 22: Train Operator Respirable Crystalline Silica Monitoring

— T ——r—— — -~ —
; SAMPLE TYPE . , ; o _ o ;
FILTER (RESPIRABLE DUST, SAMPLE LOCATION — PROCESS voLe | CRestalig omwmw ALLNE ; o
NUMBER . BD INHALABLE MONITORED DatE OF AR SILICA SILICA LOCATIONS & COMMENTS
M DN LE  {litres) {mufilter) (ma/n?) ;
Dust, 1Dy
: 2 E b b ;
140792/13 RD mm_MMMM _Mw,m:“.mm_ﬂ__\wmm_é 13111114 466.4 <0.01 <0.02 Queens Park -> Elephant & Castle > Queens Park >
— 10%_,5@ R —— Elephant & Castie - Queens Park
140792/14 RD - ) p 13/11/14 466.4 <0.01 < 0.02 Queens Park - Elephant & Castle > Queens Park
Driving Trains
140792/5 RD Omm_ﬂ__ _._mﬂmﬁ_“_HM“ %Mwﬂ 1111114 772.2 <0.01 <0.01 White City-> Loughton - West Ruislip West
" mim o Ruislip-> Epping -> West Ruislip - White City
140792/6 RD . . P 111114 776.6 <0.01 <0.01
Driving Trains
Circle and Hammersmith & City Line
140792/49 RD K e : 1 14 558. 0.0 < 0.02
4-Rail Analyst Sitting in the train cab 112/ 8 <001 Hammersmith -> Edgware Road = Hammersmith
- - s ith
140792/50 RD Circle w.:a ImBBmai_E & o;.< Line 1112114 558.8 <0.01 <0.02 Hammersmith > Edgware Road
Train Operator Driving Trains
District Line 4-Rail Analyst
792/32 RD e ) 12/14 2.8 <. <0.02
14079213 Sitting in the train cab 22/ 60 0.01 Acton Town - Upminster = Earl’s Court 2>
istrict Li i > Hill > ’
140792/33 RD District _._.:w ._._,m_:.Oum_Qo., 2112114 605 <0.01 <0.02 Wimbledon - Tower Hi Earl’s Court
Driving Trains
D p - -
140792125 R ,Eu__mmoﬂmmaﬁh%nmaa« 24/11/114 635.8 <0.01 <0.02 Stratford -> Wembley Park - Stratford Stratford -
Jubilee E:mw Rail Analvet Willesden Green -> Stratford - Stanmore >
140792/26 RD e e y 24/11/14 629.2 0.01 0.016 Neasden
Sitting in the train cab
RD Northern Line 4-Rail Analyst Sitting
15/12/14 0 .01 <0.02
140792/56 in the train cab S 88 <00 Morden -> Edgware = Kennington — High Barnet
- - . iah q
140792/57 RD Northern _q_qm ﬁm:., Operator 15112114 880 <0.01 <002 High Barnet > Morden -> High Barnet > Morden
Driving Trains
Piccadilly Line Train Operator
19/11/14 499.4 <0.01 <0.02
140792118 RD Driving Trains 1 Acton Town - Cockfosters — Heathrow T4 >
- T 4 o H T4 2 Act
14079219 RD Ponm.a_._:\ _w_:m 4 mm__ Analyst 19/14/14 4972 <0.01 <0.02 eathrow cton Town
Sitting in the train cab
RD Victoria Line Train Operator <
. . 0.03
140792/41 Driving Trains 812/14 343.2 <0.01 Brixton - Seven Sisters - Victoria-> Brixton
140792/42 RD Victoria Line 4-Rail Analyst 8112/14 343.2 <0.01 <0.03 Brixton > Walthamstow Central-> Brixton
Sitting in the train cab
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Table 23: Train Operator PM 2.5 Iron and Zinc Monitoring

‘ E “SAMPLE TYPE - ; ; ‘ -
: (RESPIRABLE . | . L Phe VOLUME : IRON . ane . .
ﬁﬂmmwx ; Dust,RD, | SAWPLE r%mmﬂmmm o_uwoo_mmm DATE | OFAR Aaﬁm__”mc ABN_\%QV CONCENTRATION | CONCENTRATION LOCATIONS & COMMENTS
INHALABLE DUST, : (itresy | M9 9 {mg/m®) {mg/m’) ;
Bakerloo Line Train Operator Wcmw%wo_””mx Uumm_ﬂ_umvmmﬁ_w MMM” _M
140792/10F; PM 2.5 Driving Trains 18/11/14 567 0.045 < 0.004 0.072 < 0.007 9 P
Castle > Queens Park
Queens Park > Baker Street
. . White City-> Hainault->
140792/8 PM 2.5 Central Line Train Operator | 1,4 114 | 525 0.033 <0.004 0.063 <0.008 Ealing Broadway > White City
Driving Trains
Circle and Hammersmith & Hammersmith - Edgware Road
“140792/44 PM 2.5 City _._:.m .ﬁm_: Oumqmaq 10M12/14 945 < 0.004 <0.004 <0.004 <0.004 - Paddington-> ImSBmGB_E.w
Driving Trains Edgware Road—> Hammersmith
Hammersmith > Whitechapel
e s . Acton Town - Upminster =
140792/34 PM2.5 District Line Train Operator | /4453 | 766.5 0.017 <0.004 0.022 <0.005 Ealing Broadway -> Earl's Court
Driving Trains
North Greenwich >Wembley Park
140792/27 PM 2.5 Jubilee Line Train Operator Wembley Park - Stanmore >
47 A .0 . . .
Driving Trains 261114 8 0.022 <0.004 0.026 <0.005 North Greenwich -> Stanmore >
Stratford
Northern Line Train Operator
. Morden - Ed. - Morden >
140792/58 PM25 Driving Trains 17112114 910 0.045 < 0.004 0.05 < 0.004 o gware oraen
Edgware > Morden
140792/20 PM 2.5 Piccadilly Line Train Operator | » /144 | 577.5 0.024 <0.004 0.042 <0.007 Acton Town > Arnos Grove >
Driving Trains Cockfosters > Acton Town
Brixton > Walthamstow Central -
Victoria Line Train Operator Brixton - Seven Sisters >
140792137 PM2.5 Driving Trains 03/12/14 966 0.041 <0.004 0.042 < 0.004 Brixton-> Seven Sisters
Seven Sisters = Walthamstow
Central - Brixton > Green park

*Filter worn by the 4-RAIL analyst was analysed instead of the train driver's filter as it looked heavier loaded so it represent s the worst case scenario resuits.
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Table 24: Train Operator PM 2.5 Chromium and Copper Monitoring

| sawpeTweE ; ; ; . . ; ; o ; ; ;
e B - . : i o VOLUME. . CHROMIUM - COPPER
FILTER | (ReSPIRABLEDUST, | SAMPLELOGATION —PROCESS "~ | CHRoMiUM | COPPER e . L . ,
Numeer | RD,INHALABLE |  MOMITORED | DATE | OFAR | G ien | (moffiter) | CONCENTRATION | CONCENTRATION | LOCATIONS & COMMENTS
; S {litres) (mgim®) (mg/m)
DusT, 1D) |
— e S
. . Queens Park = Elephant & Castle
Bakerloo Line Train Operator .
140792/ PM 2.5 Driving Trains 1811114 | 567 | <0.004 | <0.004 <0.007 <0.007 > Stonebridge Park -> Elephant &
10F; Castle > Queens Park
Queens Park - Baker Street
. . White City=> Hainault>
140792/ PM 2.5 Central Line Train Operator | 4,/11.14 | 525 <0.004 | <0.004 <0.008 <0.008 Ealing Broadway -> White City
8 Driving Trains
Circle and Hammersmith & Hammersmith > Edgware Road
*140792 PM 2.5 City Line Train Operator - Paddington~> Hammersmith>
<Q. . <0. .
/44 Driving Trains 1012714 945 0.004 < 0.004 0.004 <0.004 Edgware Road-> Hammersmith
Hammersmith > Whitechapel
s . Acton Town > Upminster >
140792/ PM2.5 District Line Train Operator | 1445 | 7665 | <0004 | <0.004 <0.005 < 0.005 Ealing Broadway -> Earl's Court
34 Driving Trains
140792/ North Greenwich »Wembley Park
PM 2.5 Jubilee Line Train Operator Wembley Park - Stanmore >
27 Driving Trains 261114 | 847 <0.004 | <0004 <0.005 <0.005 North Greenwich - Stanmore ->
Stratford
Northern Line Train Operator
140792/ PM2.5 Driving Trains 1712014 | 910 <0004 | <0.004 < 0.004 <0.004 Morden -> Edgware -> Morden >
58 Edgware = Morden
140792/ PM 2.5 Piccaditly _..Em ﬁm_.: Operator 211114 577.5 < 0.004 <0.004 <0.007 <0.007 Acton Town -> Arnos Grove >
20 Driving Trains Cockfosters - Acton Town
Brixton - Walthamstow Central »>
140792/ Victoria Line Train Operator Brixton - Seven Sisters >
PM 2.5 Driving Trains 03/12/14 < 0.004 < 0.004 < 0.004 < 0.004 Brixton-> Seven Sisters
37 966 :
Seven Sisters = Walthamstow
Central - Brixton = Green park

*Filter worn by the 4-RAIL analyst was analysed instead of the train driver's filter as it looked heavier loaded so it represent s the worst case scenario resuits.
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Table 25: Train Operator PM 2.5 Nickel and Manganese Monitoring

. SAWPLETYPE : , Voi ; ; ; . -
il A . e : OLUME i Sl NICKEL. - MANGANESE : :
FILTER (RESPIRABLE DusT, SAMPLE LOCATION ~ o B NICKEL MANGANESE : g : :
Numer | RD,IN#ALABLE |  ProcessMonmorep | PATE | OFAR | ooten | (moffitery | CONCENTRATION | CONCENTRATION EOGATIONS & COMMENTS
o . i L . (litress) . , {ma/m’) (mg/m’)
| Dust. D) , , ; ; 1 o |
Bakerloo Line Train Queens Park = Elephant & Castle
140792/ PM 2.5 Operator 1811114 | 567 <0.004 < 0.004 <0.007 < 0.007 > Stonebridge Park > Elephant &
10F; Driving Trains Castle > Queens Park
g Queens Park - Baker Street
. . White City> Hainault>
140792/ PM 2.5 Central Line Train Operator | o1y 1s | g5 <0.004 < 0.004 <0.008 <0.008 Ealing Broadway -> White City
8 Driving Trains
. . Hammersmith - Edgware Road
. Circle and Hammersmith & ) )
140792 PM2.5 City Line Train Operator | 10/12/14 | 798 <0.004 <0.004 <0.004 <0.004 > Paddington-> Hammersmith=>
/44 Driving Trains Edgware Road-> Hammersmith
9 Hammersmith - Whitechapel
e . Acton Town - Upminster =
140792/ PM2.5 District Line Train Operator | 7, 1;1a | 7665 | <0.004 < 0.004 <0.005 < 0.005 Ealing Broadway - Earl's Court
34 Driving Trains
140792/ North Greenwich >Wembley Park
PM 2.5 Jubilee Line Train Operator Wembley Park > Stanmore -
27 Driving Trains 2611714 847 <0.004 < 0.004 <0.005 <0.005 North Greenwich - Stanmore -
Stratford
Northern Line Train
140792/ PM2.35 Operator 171214 | 910 <0.004 <0.004 <0.004 <0.004 Morden -> Edgware -> Morden ->
58 . . Edgware > Morden
Driving Trains
Piccadilly Line Train
140792/ PM 2.5 Operator 211114 | 5775 | <0.004 <0.004 <0.007 <0.007 Acton Town > Armos Grove >
20 . . Cockfosters > Acton Town
Driving Trains
Brixton - Walthamstow Central >
140792/ Victoria Line Train Operator Brixton > Seven Sisters >
PM 2.5 Driving Trains 03/12/14 < 0.004 < 0.004 < 0.004 < 0.004 Brixton-> Seven Sisters
37 966 .
Seven Sisters - Walthamstow
_ Central - Brixton - Green park

*Filter worn by the 4-RAIL analyst was analysed instead of the train driver’s filter as it looked heavier loaded so it represent s the worst case scenario results.
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PPt €

Figure 8: GRIMM monitor dust concentration data at the Victoria line on the 3" December 2014.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 7: GRIMM monitor dust concentration data at the Piccadilly line on the 215 November 2014,
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Figure 6: GRIMM monitor dust concentration data at the Northern line on the 16" December 2014.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 5: GRIMM monitor dust concentration data at the Jubilee line on the 24™ November 2014.
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Figure 4: GRIMM monitor dust concentration data at the District line on the 27" November 2014.
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Figure 3: GRIMM monitor dust concentration data at the Circle and Hammersmith & City line on the 12" December 2014.
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Figure 2: GRIMM monitor dust concentration data at the Central line on the 12" November 2014.
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Respirable Airborne Dust Monitoring At Various London Underground Stations And Train Lines

Figure 1: GRIMM monitor dust concentration data at the Bakerloo line on the 18" November 2014.
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