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I ntroduction

This report presents the results of air quality itoeimg at the Northern and Southern
Portals of the Port Tunnel for the period Januddgeember 2005. This monitoring is
being carried out as a result of the public inquiryelation to this project, which
specified the following:

1. Continuous monitoring of particulates (RMat the nearest residential receptor to the
Northern Portal

2. Continuous measurement of total volatile orgaoimpounds (VOCS) in the vicinity
of the Northern Portals

3. Monitoring to be carried out prior to and durr@nstruction, and also for a period of
five years following completion of the Dublin Pdninnel

Monitoring has been taking place for over 8 yealss years report does not include
Ozone measurements. Monitoring was discontinuehgléihe year as concentrations for
this pollutant have remained continuously low sinanitoring began and at this stage it
is clear that they do not pose a threat to puldalth or are likely to cause a nuisance.

The site at the Southern Portals is to cease mamgtat the end of 2005. The equipment
is over 8 years old and is not capable of providiregrequired continuous measurements.
However facilities have been specially providedtfer installation of new monitoring
equipment in the new building at the Toll Plazas Ithe intention to fit this facility out

with monitoring equipment before the port tunnehooences operations. No change has
been made to the monitoring and site locationgjafpement at the Northern Portals.

Report Summary

» Particulate levels (PM) and volatile organic compounds measured in thimity of
the Northern Portal in 2005 complied with the raletvstatutory limits for these
pollutants.

* Pollution measurements in the vicinity of the SeuthPortal -Nitrogen Dioxide and
PMjo, indicate that the Nitrogen Dioxide levels complghwthe relevant statutory
limits, but PMy levels have exceeded the limit values.

» ltis likely the increase in Particulate levels (BMn the vicinity of the Southern
Portal was due to the intensive construction agtisiose to the monitoring site, both
on and off the Port Tunnel site.



The Legal Framework

Air quality is an issue locally, nationally andembationally. Internationally, the
European Union (E.U.) sets regulations for managinguality, which are transposed
into Irish law by the Air Quality Standards Regidats 2002, from which the relevant
limit levels are presented in Table 1. The linatues established for air pollutants are
based on the protection of human health. The teputsented in this report are
compared with the relevant limit values.

Table 1: Air Quality Standards Regulations 2002

Pollutant

Limit Value*

Permitted Exceedances

Attairment Date

Nitrogen Dioxide

40 pg/m’

Annual Mean

(NOy) 200ug/m (1-Hour) 18 per year 2010
Particulate Matter | 50 pg/m® (24-Hour) 7 per year

(PMyp) 40 pg/m’ Annual Mean 2010
Benzene 5 ug/m® Annual Mean 2010

* microgram’s per cubimetre/ milligrams per cubic metre

** EU Framework Directive on Air Quality




Southern Portal — East Wall

The main air pollutants of concern, both at aorati and local level, were measured at
East Wall Road for 2005. The results presentetlisreport are representative of the
contribution of all road and rail traffic, residealf commercial and construction activities
in the local environment. Since there are multgavities occurring at this site
(including heavy traffic on East Wall Road) it iéfidult to determine PM, impacts
caused by project-related activities alone. Momipis carried out within the confines of
the construction site and therefore, comparisoh ®li Directives and Irish Regulations
is not appropriate, as the location does not reptesverage background conditions or
siteing criteria as specified in the Directivesowver, given the proximity of residential
property on East Wall Road, monitoring is carriedl @n a 24-hour basis for the
pollutants detailed in Table 1.

Nitrogen Dioxide

This pollutant is thought to increase the lung'éewability to infection. The main
source of NQ@is motor vehicles, although gas use for buildingile heating is also a
significant contributor. Statutory limits were cphed with at the East Wall Road
location over the monitoring period.

Mean Monthly and Maximum Hourly NO , Levels

I\-/inlﬂit Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
alues

200pg/m* 134 253 125 No 93 76 51 79 59 74 101 No
(1-Hour) Data Data

40 pg/m?® 37 43 40 No 50 27 20 24 24 30 29 No
Annual Data Data

Mean

The annual mean of 30@/m° recorded at East Wall Road in 2005 wag/&"® higher
than the 2004 value but still complied with theiary annual mean limit value of 40
ug/m>. The hourly limit value of 2Q8y/m® was met, with only 2 exccedances of this
value against the statutory limit of 18.

Figure 1 : Mean and Maximum Monthly NO, Levels
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Particulate Matter (PM 1)

Inhalation of airborne particulate matter can iaseethe risk, frequency and severity of
respiratory disorders. Piyin the atmosphere results from direct emissionsnguy
PM;) or from secondary emissions of precursors (nénodioxide, sulphur dioxide and
ammonia) which are transformed by chemical readgtidhe atmosphere. The main
source of PMy is road transport, especially diesel vehiclefiaaigh a significant
proportion at the Eastwall site is from airbornetdemissions.

The Annual Mean recorded at East Wall Road wasyB# compared to 35g/m® for
2004. This is abovéhe statutory annual mean limit of dym®. The maximum 24-hour
limit of 50 pg/m®, which should not be exceeded for more than 7 deagsexceeded in
2005. There were a relatively high 119 excursiovesr this limit. It is self evident that as
the site work came closer to the monitoring sitd these levels would increase. For
most of the year, activity on and off the site elithe PMj levels to rise. One would not
normally measure for PMin the heart of a construction site, but for counily reasons it
was decided not to relocate it.

Mean and Maximum Monthly PM 1o Levels

Limit Value Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Annual Mean - 39 No 18 No 72 71 74 56 60 63 36 No
40 pg/m° Data Data Data
Max. 24-hour - 151 No 38 No 144 187 171 116 133 158 77 No
50 pg/m® Data Data Data

Figure 3 : Average(Mean) Monthly PM Levels
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For comparative purposes, PMevels for 2000, 2002, 2003 and 2004 are compartd
2005 levels in Figure 4 below. It is anticipatbdttthe PMy levels at the East Wall Road
site will decrease on full cessation of constattvorks.



Figure 4 : Comparison of Average(Mean) Monthly PM Levels at East Wall Road
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Northern Portal — Oak Park, Santry

In accordance with the requirements of the pulbliuiiry, particulate monitoring
commenced at Oak Park, Santry in November 200ibr #xthe commencement of
construction of the Northern Portal, background itmoimg of a number of pollutants
(sulphur dioxide, nitrogen dioxide, lead, partitcalg carbon monoxide) was carried out
at Ellenfield Park for a two-year period and thedadrepresents average background
conditions for the locality prior to constructioat&ities.

Particulate Matter (PM 1)

Particulates (Pi) and volatile organic compounds (VOCSs) continuetdle measured

in 2005, in the vicinity of the Northern Portal. P)Mevels recorded in 2005 are presented
below and are compared with the annual mean Iifmocug/ms. The annual mean Pl
level measured at Oak Park wasi@8n°. This was the same as for 2004. There were six
days during 2005 when the 24-hour limit of 5m®> was exceeded, compared to 4 in
2004. The statutory limit is 7 exceedences inlanckar year. Overall, particulate levels
recorded at Oak Park are not significantly difféfeam average urban residential levels
recorded in the Dublin area.

Average(Mean) Monthly and Maximum 24-hour RNlevels

Limit Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
Value
Annual Mean 13 17 25 23 21 21 16 14 18 23 19 14
40 pg/nt
Max 24Hour 28 51 73 58 41 44 27 36 46 55 46 32
50 pg/nt

Figure 5. compares PM levels at Oak Park between 2004 and 2005 andateia
relatively stable level of PN in the vicinity of the Northern Portal. It is &ipated that
local particulate levels will reduce in 2006 astelysnerating activities will be
significantly curtailed in the vicinity of the mdnoring location.

Figure 5: Monthly Mean Particulates (PM)
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Volatile Organic Compounds (VOCs)

As previously indicated, the measurement of vaatiiganic compounds (VOCSs) is
required as a result of the public inquiry in thenity of the Northern Portal. While not
legally required, monitoring of VOCs is also catirieut at East Wall Road in order to
determine average background levels in the vicioitthe Southern Portal. The results of
VOCs measured at five sites in the vicinity of teethern and southern portals of the
Port Tunnel and at other local residential locatiare presented in this report.

Monitoring for a number of compounds is currentiyrty carried out using diffusive
samplers, which are exposed for a fixed periodno¢ tand analysed at an approved
laboratory. A statutory limit exists in relation benzene, with guide values being used as
a comparison for the other VOC components measiifegse guide values are based on
occupational standards for comparative purposéseimbsence of statutory limits, which
include toluene, xylene, and butadiene. Over tienbnth monitoring period, at two
sites, notable the M1 Slip Road and Santry Colfftjsive tubes were lost due to
construction works being carried on in the monitgriocation (M1 Slip Road) and
vandalism at Santry Court. The current VOC moniiocations include:

* Oak Park

« Santry Court

* Lorcan Drive

» East Wall Road

* M1 Sliproad at Santry

Benzene

Benzene is an organic chemical which is a constitaécrude oil and is present in
unleaded petrol. The main source of exposurgiigeneral population is from vehicle
exhaust emissions, where benzene is produced byichlereactions occurring during the
combustion of petrol. A further source of exp@suwvrhich contributes a significant
proportion of an individual's total intake of bemzeis cigarette smoking. Passive
smoking may also contribute to benzene intake.

The annual average benzene levels measured ate¢hstés ranged from 0.26 —
3.08ug/m® which are within the relevant statutory limit ofi§/m".
Figure 6 : Average Benzene Levels
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Toluene

Vehicle emissionare the principal source of emissions of tolueniaéoatmosphere.
Other forms of environmental exposure to tolueneallg occurs from exposure to
paints, adhesives, cigarette smoke. Health eftégatgposure through inhalation to
toluene include decreased resistance to respiratfagtions and cardiac problems.
Toluene is not however a human carcinogen. Avebag&ground levels are compared,
which range from 0.23 to 4.36 ug/m3, with a Wddelalth Organization 24-hour
average value of 7.5 milligrams per cubic metrggufe 9 shows this comparison.

Figure 7 : Average Toluene Levels
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Xylenes

Environmental exposure to xylene occurs througlletion from paints, solvents and
petrol. Similar to toluene, xylene have not bessoaiated with an increased risk of
cancer in humans. Xylene are also distributedutiinout the environment — they have
been detected in air, rainwater, and soils. Avelzarkground levels of xylene are
compared with an EU Indicative Occupational Expedimit Value (IOELV) adopted
under Council Directive 98/24/EC. This limit valae50ug/m?® relates to indoor
exposure and is used for comparative purposes dfiure 8 indicates that xylene with
levels between 0.93 — 5.55ug/mere not significant at the five monitored locasdn
2005.




Figure 8 : Average Xylene Levels
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1,3 Butadiene

Motor vehicle exhaust is a constant source of Lifadiene. Although it breaks down
quickly in the atmosphere, 1,3 butadiene is usualiyd in ambient air at low levels in
urban and suburban areas. Based on UK researtdn]iBoe levels have been shown to
have fallen rapidly with the introduction of catétyconverters on vehicles.
Epidemiological studies have reported a possitde@ation between this compound and
cardiovascular disease. Other sources include factoming and processing facilities,
cigarette smoke and fires. This pollutant has lx&ssified as a probable human
carcinogen.

Average 1,3 butadiene levels at the five monitdoedtions were less than 0.25ppb.
These levels compare favourably with a standatdl@dpb (annual mean) as established
by the U.K. Expert Panel on Air Quality Standards.




