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The Lane Cove Tunnel runs for 3.6km between North Ryde and Artarmon, linking the M2 Motorway and the
Gore Hill Freeway and forms part of Sydney’s motorway network. The tunnel commenced operation in
March 2007.

To ensure that carbon monoxide levels within the tunnel are kept within acceptable levels, a network of 28
air quality sensors are installed in strategic locations throughout the tunnel. Data from these sensors are
recorded, validated and reported on a monthly basis.

This report presents the monthly validated data for September 2021 to Tollaust Pty Ltd for the Lane Cove
Tunnel.

The Minister’'s Conditions of Approval (MCoA) designates limits to which air quality inside the tunnel must
meet. These limits relate to the maximum concentration of carbon monoxide in the air inside the tunnel.

There were no measured exceedances of the carbon monoxide limits during the reporting period of
September 2021

For further information relating to exceedance reporting please refer to sections Compliance Limits, and
Exceedances.
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Norditech were contracted by Tollaust Pty Ltd in December 2018 to provide in tunnel data validation and
reporting services for Lane Cove Tunnel.

Addresses of relevant parties:

Norditech Pty Ltd Tollaust Pty Ltd
2/87 Station Rd 5 Sirius Rd
Seven Hills NSW 2147 Lane Cove West NSW 2066

This report presents the validated in tunnel CO data for September 2021.

Describes air quality measurements.
Reports any readings above the LCT Limits.
Compares monitoring results.

Has been quality assured.

Air quality goals provided are provided in Condition 160 and 161 of the Minister's Conditions of Approval
issued by the Director-General for the Lane Cove Tunnel project. The air quality goals are shown in the
table below.

FParameter Averaging Period Goal Limit Units Applicable MCoA
3 minute rolling 200 ppm MCoA 161
average
Carbon Monoxide (CO) | 12 minute rolling 87 opm MCoA 160
average
30 minute rolling 50 o MCoA 160
average

Table 1: MCoA Compliance Goals
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Carbon monoxide (CO) levels are measured inside the tunnel using a network of 28 separate CO monitors
attached to the walls of both eastbound and westbound tunnels. The monitors measure CO using an
analytical method known as non-dispersive infra red absorption with gas filter correlation. Basically this
involves projecting an infra-red beam across a 3 metre section of the tunnel and measuring the amount of
infra-red light absorbed by CO molecules in the path of the beam. The quantity of infrared light absorbed is
proportional to the concentration of CO in the path of the beam. The monitors used were specially designed
for use in road tunnels where access for routine essential maintenance is restricted by the need to minimise
traffic disruption. Similar monitors are widely used in other road tunnels in Australia and worldwide.

This method of analysis is similar to the standard method AM-6 outlined in “NSW EPA 2001, Approved
Methods for Sampling and Analysis of Pollutants in New South Wales.” However the method differs from
the standard principally by the use of the open beam type instrument as described above in place of a
closed analytical cell and sample delivery pump as typically used in ambient air monitoring stations. This
deviation from the standard method has been approved by the Department of Planning on the advice of an
independent consultant with specialist expertise in the field of air quality monitoring.

The number and locations of the CO monitors has been selected using computer generated modelling to
provide a representative profile of CO levels inside the tunnel.

The instruments being used for in tunnel CO monitoring are Codel TunnelCraft lll Open Path Infra-red gas
cell correlation instruments.
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The 28 CO monitors are located strategically in portal and tunnel wall locations. Specific monitor locations
and identifiers are detailed in the table and schematic Figure 1 below.

Monitoring Location | Equipment Identification

AQS101
AQS501
AQ5502
AQS503
ACO101
AQS5504
AQSE05
AQS5102
ACO102
ACOS501
AQ5103
AQS506
ACO103
ACO502
AQS104
AQSE07
ACO401
ACO104
AQ5401
ALS402
AQS5105
ACO801
AQS403
AQ5106
ACO503
AQS801
AQ5107
AK AQS508

:I:Eﬁﬁﬁm*ﬁxéﬂfc—!mmozzr——zmmom}

&

Portal Monitor

Tunnel Wall Monitor
Table 2: Location and identification of CO in tunnel monitors

Page 6



September 2021
DR.202109.LCT

Reference:

CO In Tunnel Air Quality Monitoring Validated Date Report

NO=DITECH"

: 7-Oct-21

Issued

0 l 0LL0 LOWY niL oa v ar 0308ddY. NOLLA¥IS30 e |ava|ss] 5
nosun | wosias | ovoumvia  wammanesi  wowso  deu s anosdar 2HOHEONTS e T e i [
5] Wi . g
Jauuny anog auey, S — A - g
JILYWIHIS NOLLYIOT INIWdIND3 u Tisso =_= dnoippajiunia g
ONIJOLINOW Y1V TINNNL-NI 2 e sz B oo 3
TINNNL 3A0] 3NV = JUNLIBA LNOF NOLLIHLSNOD Y NoIS30 NS0 DN WU Y OO g
s 2
17ing SV = HALSYIN |
NOILVLS INIA NOILVLS IN3A % NOILYLS IN3A W
e £00SIA 133415 NIQHVW ¥ 9NIdd3 ZEL-0EL v sniis H
YOSN3S ALIISISIA| m
. ii=E =
R NV LNIO ONITAHYS Lonax g Lenss Y
X % % ox % X X x x X
¥ LNIOd ONITdWY'S S9N seonss i 22222222232 1
90NIX {AE Bl T % I nF wN =B
= SR o = El= SEONSSTOT . 3 R R A A A G 20055¥ E
190N4X |18~ - ol el el iresal el sl Il il il e 3
- 4 R NS - 4 M 2 _ 1 _ ] _ LJE B _ 3 * ] “ 1 _ 1 HOSN3S ALIDOT3A|
E90NIX {1~ EEONAS 1T~
10855Y 5 ! 1 R oo 3 INIOd ONIdWYS :
10800V 290NIX 8 NS l Ll E
WLH0d AYINI T " ,
AMH J14DVd > AL13073A / 0))] L9ONIX 50055V 00SIA - L00SIA
27 LG GRS T YOSN3S ALIIEISIA g YOSN3S ALIIGISI 2
&WJ vis o T WY LNIOd ONITdWY'S F ¥ LNIOd ONITdWY'S E
S
& o 50055V s o = 10055V E
o HOSNIS ALOTIA L\ HLs ) OSN35 ALII0TIA 2
g 0 LNIOd ONITdWYS = /7 ) 0 LNIOd ONITdWYS| z 3
T3INNNL ANNOELSIM H z
25 | T i S LNJ T = T 7 6l T | 5 &
-t x - 4 = -4 x T ] —— v
38 » ™ < | 2 5 [} = = [E1] 3 @ = 4 o 2 H K] SEPs g g
23 ) & = =2 2 T 3 4 g B < z
= v > =
~ (] i T
2 T T 2
£0500% 7 ALDOT3A| LOSSSY U ALIDOT3A ALDOTIA €0sssy T
ot S /ALIIGISIA/ON/0) | LOSONY JALIIGISIA/ON/OD| | /ALITIGISIA/ON/O3 LOSONY 20555V hosssy |2
ALDOTIA /0 o ¥ LNIOd ONITdws | 705507 | LNIOd ONITAWYS| | H LNIOd INITdWYS £0550% Zos5UY lossov |
HY LNIOd ONITdHYS A0 FES] 0555V ALDOTIA ALDOTIA ALDOTIA
/ALIGISIA/ON/0) 0 HOSNIS 50550V 90550V /ALIIGISIA/ON/0) /ALIGISIA/ON/O| | /ALITIBISIA/ON/O))
60055V A LNIOd ONIdWYS| 1 INIOd ONITdWYS ALDO3A /03 4 LNIOd INITAWYS| | 3 LNIOd ONITAWYS| | 8 LNIOd ONITWY'S|
£0SONY 90SSSY | N INIOd ONITAWY'S
01SSSY ALDOTIA 10S0DV 1
d0oepy! 4VANIOd ONITAWYS| 20055¥ — —
HOSN3S ALID013A
ALDOY3 L01ONY
/ALIGISIA/ON/O. 80ISSY LANIOd SNdRYS \_/ HOSN3S ALDOT3A 20155¥
V LNIOd ONITdWYS 601SSY E0LONY LOLSSY 90LSSY A INIOd ONITAWYS| ¢5coy LOLSDY
90LSOY S0LSDY 7010¥ 20150V £0L0DY JOSN3S 10102V
ALIDOT3A /03 [1USSY ALDO3A
20100Y /ALIIGISIA/ON/0D
ALDOT3A ALDOT3 ALDOT3A ALII0T3A W LNIO DNITdWYS ALDOTIA
JALIIGISIA/ON/0| | /ALITIGISIA/ON/O: /ALIISISIA/ON/0) L0 /ALIIGISIA/ON/0) o /ALmgisiA/oN/od| E01SSY HOSN3S 0) v LNIOd ONITdWYS
X LNIOd ONITdWY'S S LNIOd ONITdWY'S 201NV
Y LNIOd ONITdWYS| DY LNIOd ONITdWYS] WY LNIOd ONITWYS N LNIOd ONITdWYS e  INIOd ONITIWYS | 7o/ony 9 INIOd ONITdWY'S
/;\ prer /ﬁ T\ /*\ /;\ /;\ ;\ /ALTEISIA/ON/0) 20155V | ?\
Loisoy DLNIOd ONITAHYS
oo [ Ll 77| 77| Fy
2z Z B s 2 = o g g _ o 2 E] 2 9 34
sz 4 O gg 0Oy 2@g < 2 El 3 z 03 = Og 4 3 @ AL
B4 T T [ T S kd g % T T S ) EH
2g =
| V2 TINNNL ONNOELSY3 2 |
2 =
= YOSN3S ALIDOTIA ¥IV - SSY =z
g 800557 ALIIGISIA'ON/0) G3NIBHO)) S

YOSN3S AL1D0T3
3V LNIOd ONITdWY'S
L0OSSY
¥OSN3S ALD073
@V LNIOd ONITdWY'S

V1¥0d 1I1X3
AMH JidDVd

LoySSY
10702V

ALD0T3A
Moo“wm« /ALINIGISIA/ON/0)
L0750y | A LNIOd ONITdWYS

ALD0T3A 7 03
M LNIOd ONITdWV'S

ALDOTIA
/ALITIZISIA/ON/0)
Z LNIOd ONITdWY'S

£07SSV
20%S0V

ALDOTIA
/ALITIEISIA/ON/0)
IV LINIOd ONITdWYS

109SSY.
€0750V

HOSN3S ALIVND dlY - SOV
YISATYNY %N - ONY
YISATYNY 0] - 02V

Y3AWNN LN3WdIND3 310N3a UJ
000XXX
NOILYJI4ILN3AI LNIWdIND3 Eaz~a|,I_L

3HIIN LINIGV] ONIYOLINOW dIV

¥3eWnN NoIL3s TanwnL  [X]
Jdval do ol <

MO74 dIV 40 NOILI3HIO —*

HOLYNNILLY JILSNOIV

Y3dWVQ 30Y18 03S0dd0 G3SIH0LOW

AN3WdIND3 ONIYOLINOW
Y1V 378Y130d ONISNOH ¥04
“IHIIN NI (005X005X005) 304 LINIBY) - BWY

NV4 WVIXY

B0 &N

QN3937

Figure 1: Lane Cove Tunnel CO in tunnel monitor locations
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Data is collected on the Lane Cove Tunnel PMCS, and is provided to Norditech on a weekly basis via
email. Data is then imported into a SQL database. Data is logged in 1 minute average periods. All
calculations are based on this 1 minute average data.

Data validation is performed as per Norditech’s data validation procedure. The data validation process
identifies any data that is deemed not to be valid. This data is flagged as invalid in the database and is
removed from the reported data.

Data may be deemed invalid for several reasons, including but not limited to:
e Instrument fault
e Instrument calibration out of tolerance
¢ Maintenance activities

Initial visual inspection of data is performed by inspection of graphs to identify any anomalies in the data
set.

Site visit logs and maintenance and calibration certificates are cross referenced to the data set and any
data affected by maintenance activities are flagged.

Instrument drift and calibration tolerances are checked and data flagged in the database as necessary.

This report presents the validated in tunnel CO data for September 2021.

All calculations are based on 1 minute average data and are reported as ‘end time’'. IE the average data for
01:03 is the data from 01:00 through to 01:03.

Data availability refers to the amount of available data for the reporting period. Data availability is calculated
using the following formula:

Dat labilit sum of available data points 100
= *
ara avariabtity sum of possible data points

Where:
¢ Sum of available data points is the number of validated 3 minute rolling average data points for the
reporting period
e Sum of possible data points is the number of theoretically available data points for the reporting
period

Data is presented in the format of an Excel workbook named “202109 LCT In Tunnel Validated CO
data.xIsx”.

The workbook consists of the following sheets:
1. Cover
2. Max Single Point 3, 15 and 30m averages
3. Data Validation
Page 8
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Instrumentation details are provided in the table below

Location ID Units Re=olution Uncertainty Measurement
Hange
AQS101
AQS501
AQS502
AC5503
ACO101
AQS504
AQ5505
AQS102
ACO102
ACOS01
AQS103
AQS506
ACO103
ACO502 0 0.1 ppm + 1.0 ppm or 2%
AQS104 ) of span value
AQS507
ACO401
ACO104
AQS5401
AQS5402
AQS105
ACO801
AQS5403
AQS106
ACO5L03
AQSE01
AQS107
AQS508

0 ppm to 200 ppm

Table 3: Instrument details and calibration dates
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Data availability for the in tunnel CO sensors are provided in the table below. Locations with data

CO In Tunnel Air Quality Monitoring Validated Date Report

September 2021

Reference: DR.202109.LCT

Issued: 7-Oct-21

availability less than 75% are indicated in red italics. Please refer to the Data Validation Table in the
accompanying data file for further details regarding missing or removed data.

Data availability for the reporting period is summarized below:

o ACO102, ACO501, AQS101, AQS106 were flatline for the reporting period.
e ACO503 was missing data for the reporting period.

Monitoring Location

Equipment Identification

Data Availability (%)

SN< xS <clH|w@Ep|ZE|l-— @m0 m|>

AQS101
AQS501
AQS502
AQS503
ACO101
AQS504
AQS505
AQSs102
ACO102
ACO501
AQS103
AQS506
ACO103
ACO502
AQS104
AQS507
ACO401
ACO104
AQS401
AQS402
AQS105
ACO801
AQS403
AQS106
ACO503
AQS801
AQS107
AQS508

0.0
48.3
96.4
940
96.4
96.4
96.4
96.3

0.0

0.0
96.4
96.4
44.9
96.4
96.4
96.4
96.4
96.4
96.4
96.4
48.1
96.4
44 9

0.0

0.0
44.9
96.4
96.4

Table 4: In tunnel CO data availability
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If any instances of the in tunnel CO levels exceeded the MCoA goals during the reporting period, they will
be presented in the table below

: : o : Value of Date and time of :
Farameter Averaging Period |Goal Limit| Units ) e nEe Station
3 minute rolling 200 ppm . . i
average
Carbon Monoxide| 15 minute rolling a7 m
(CO) average PP
30 minute rolling 50 ppm ) i )
average

Table 5: Exceedances of MCoA Goals
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The graphical representations are constructed from 1 minute average data, re-averaged to the 3 minute, 15
minute, and 30 minute rolling averages.

Maximum single point 3 minute rolling average CO Concentration (ppm)

01 September 2021 to 30 September 2021
2950

200 ppm limit
20000 | -

1750 |

z
=

1250 |

1000 |

Yolumetric Concentration (ppm)

75.0

500 |

250 |

0o !

Wed 01 Maon 06 Sat 11 Thu 16 Tue 21 Sun 26 Fri 01
Sep 2021 Sep 2021

Figure 2: Monthly CO maximum hourly 3 minute rolling averages
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Maximum single point 15 minute rolling average CO Concentration (ppm)

01 September 2021 to 30 September 2021
100.0

&7 ppm limit

0.0

60.0

40.0

‘Wolumetric Concentration (ppm)
(8}
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(==}

20.0

W o U A AN AR A

0.0
Wed 01 Mon 06 Sat 11 Thu 16 Tue 21 Sun 26 Fri01

Sep 2021 Sep 2021

Figure 3: Monthly CO maximum hourly 15 minute rolling averages
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Maximum single point 30 minute rolling average CO Concentration (ppm)
01 September 2021 to 30 September 2021
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Figure 4: Monthly CO maximum hourly 30 minute rolling averages
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3 Month Trend Maximum single point 3 minute rolling average CO Concentration (ppm)

071 July 2021 to 30 September 2021
2250

200.0 ppm limit

200.0

175.0

z
=
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Figure 5: 3 Monthly CO maximum hourly 3 minute rolling averages
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3 Month Trend Maximum single point 15 minute rolling average CO Concentration (ppm)

01 July 2021 to 30 September 2021
100.0

90.0 | 87.0 ppm limit

70.0

50.0

40.0

wolumetric Concentration (ppm)

30.0

20.0

" AL AN

0.0
Thu 01 Sun 11 Wed 21 Sat 31 Tue 10 Fri 20 Mon 30 Thu 09 Sun 19 Wed 29

Jul 2021 Sep 2021

Figure 6: 3 Monthly CO maximum hourly 15 minute rolling averages
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3 Month Trend Maximum single point 30 minute rolling average CO Concentration (ppm)

01 July 2021 to 30 September 2021
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Figure 7: 3 Monthly CO maximum hourly 30 minute rolling averages
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The following terms and abbreviations are used in this report

CcO Carbon Monoxide

LCT Lane Cove Tunnel

MCoA Ministers Conditions of Approval
ppm parts per million
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