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GLOSSARY

Simple definitions of various technical terms are given here to assist the reader. If required, the reader
should look to other sources for more formal and technical definitions.

Aerosol

BTEX

CALM

CALPUFF

CC
CMAR

CSIRO

Deposition flux

DOIR

GAW station

GC/FID
HNGO;

Limit of detection

A suspension of fine solid, liquid or mixed-phase particles in air.

Gaseous mixture of benzene, toluene, ethylbenzene, o-xylene, m-xylene and p-
xylene.

Conservation and Land Management (WA Government).

An air pollution dispersion model developed by Earth Tech Inc. (USA). It simulates
the transport and diffusion of a plume via the puff approach in which a plume is
described as consisting of a series of puffs. CALPUFF typically uses meteorological
datageneratedby the processor CALMET.

Conservation Commission (WA Government).

CSIRO Marine and Atmospheric Research http://www.cmar.csiro.au).

Commonwealth Scientific and Industrial Research

(http://www.csiro.au).

Organisation
deposition of mass in the form of gas, particle or rainwater to an area of ground over
a particular period of time. General units are in mass per area per time.

Department of Industry and Resources (WA Government).

Global Atmosphere Watch stations are organised through the World meteorological
Organisation. Bukit Koto Tabang, Indonesia and Tanah Rata, Malaysia are regional
GAW stations.

Gas chromatograph with a flame ionisation detector.

Nitric acid gas.

The lowest concentration detectable by a measurement system as the concentration
of the substance being measured approaches zero.

LNG Liquefied natural gas. It is composed mainly of methane.

LPG Liquefied petroleum gas. It is composed mainly of propane.

mg Milligram (1 mg = 10° gram = 0.001 gram). One thousandth of a gram.
Milli-Q water High purity water having resistivity of 18 ®&cm.

NH; Ammonia gas.

nm Nanometre (1 nm = T0metre = 0.000000001 metre). One billionth of a metre.
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NO,

PMyo

ppb

ppt

SKM

SG;

TAPM

TSP

ug

um

ug mi

pmol I*

VWM

Nitrogen dioxide gas.

Particulate mass in the air, with an aerodynamameéter of 10 pm (micrometres)
or less.

Parts per billion (by volume): a unit for thencentration of a gas in the atmosphere
based on the mixing ratio approach. A concentratibd ppb is equivalent to a
volume of 1 cubic metre of pure undiluted gas thdusand million cubic metres of
air. The expression ppb is without dimensions. Pppb unit is useful because its
value is unaffected by changes in temperature asspre, and also because many
sampling techniques are based on volume concamtsatConcentrations of gaseous
compounds can be converted from mixing ratio ueitg, ppb units (volumetric), to
density units, e.g. g i(mass/volume), using the following formula:

Cugm?) = 27315<M, xC
22.4136x(27315+T)

where C is the concentration (ppb), Mw is the molacweight of the gas, and T is
the ambient temperature in degrees Celsius.

Parts per trillion (by volume): a unit of cont&tion of a gas in air. 1 ppt = 1 cubic
metre in 1million million cubic metres of air.

Sinclair Knight We(an environmental consulting company).
Sulfur dioxide gas.

The Air Pollution Model. A prognostic meteoogiical and air pollution dispersion
model developed by CSIRO Marine and Atmospheric eReh
(http://lwww.cmar.csiro.au/tapmThe meteorological component of TAPM predicts
the local-scale flow, such as sea breezes andrnténduced circulations, given the
larger-scale synoptic meteorology. The air polluticomponent uses the model-
predicted three-dimensional meteorology and turmbée and consists of a set of
species conservation equations and an optionatieatajectory module.

Mass of all particles below about 50 um in disensuspended in the atmosphere.
Microgram (1 ug = Igram = 0.000001 gram). One millionth of a gram.
Micrometre (1 um = IDmetre = 0.000001 metre). One millionth of a metre.

Microgram per cubic metre. 1 ug*ms one millionth of a gram per cubic metre of
air.

one millionth of a mole per litre.

Volume weighted mean. A method used to caleuthe average concentration of
ions in rainwater. This accounts for variability iainwater sample volumes and
allows larger samples to exert a greater influemcehe average compared with
smaller samples.
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1. EXECUTIVE SUMMARY

The Burrup Peninsula is located in the Pilbara afé&estern Australia, northeast of Dampier. Itis
bounded by latitude 20.42 °S and 20.65 °S and fodgi116.71 °E and 116.90 °E comprising about 110
km?® This area is home to a large number of aborigiaroglyphs or etchings that are of enormousucalt
significance to Australia, particularly to the lbaadigenous communities. The etchings are ardu600
to 20,000 years old, and provide a glimpse intdifeeof the early inhabitants of the area. Thekro
etchings remain of significant spiritual importaritoeéndigenous people.

In addition to the rock etchings, the Burrup Peniashas several large industrial complexes inclydian
ore, liquefied natural gas production (LNG) and gabduction. All are located around Dampier and t
southern area of the Peninsula. Since some abtikeetchings are adjacent to industrial areas@alby in
the southern Peninsula, there has been some caedrie etchings could be damaged by emissiams fr
industry.

To assess the likelihood that air pollution frone timdustrial area may damage the petroglyphs an air
pollution study was carried out during three pesiath the Burrup Peninsula by CSIRO Marine and
Atmospheric Research from August 2004 to Septergab8b, from February 2007 to September 2008 and
from August 2008 to August 2009. The study congatief air quality measurements at a total of 1@sSit
two of these were located on the northern Burrugir®glla area and one at Mardie Station 81 km saeghw
of Dampier, and were considered to be representatithe local background concentrations of gasels a
particles. One site was located in the town ofritiwa, and the other five were located on the IdBwarup
Peninsula, near to the industrial areas.

The sites have no power and are remote, and coljydoe visited on a monthly basis to change sanguhels

to download data. Most of the measurements predentthis study are taken over periods of aboat on
month so they represent monthly averaged resdlte range of measurements included concentratibns o
sulfur dioxide, nitrogen dioxide, nitric acid andhmonia gases and concentrations of benzene, tgluene
ethylbenzene, p+m xylene and o-xylene. These me@sured at nine sites using passive samplers fadea
such a sampling program, since they could be depldgr monthly periods at remote sites where power
was not available. Total suspended particulateplssmwere collected at the seven sites locatechen t
Peninsula using Microvol samplers. These sampteldva flow rates and collected monthly integrated
particulate samples on Teflon filters that weredusedetermine gravimetric mass and particulatenite
composition. Microvol samplers were also instaldiwo sites to measure Rgvconcentrations under
particular preset wind directions i.e. chosen &eas the PM concentrations resulting from the ore loading
procedures at Parker Point.

Wet-only rainwater samplers were installed at sesiégs for the collection of rainwater during thetw
season. The rainwater samples were analysed f@agiHity) and a range of soluble ions. Unfortuhate
problem during 2004/2005 at two sites and one @u2id07/2008 with the rainwater samplers has regulte
in incomplete data from these three sites. Heneenatal composition data are available for five sitene
background and four in the industrial area in 20085 and at two background sites and four sitakén
industrial area during 2007/2008. Complete data gathered for the 2008/2009 period.

The concentrations of nitrogen dioxide gas aredbwll sites. The highest monthly averaged comaganh
at the Burrup sites in 2004/2005 was 3.5 ppb rembat Site 5, 3.8 recorded at site 8 during 20@8&2and
4.6 ppb during 2008/2009; all these sites are énildustrial area of the Burrup Peninsula. Sitea8 the
highest annual average concentrations of 2.4 p@pgb and 3.3 ppb during 2004/2005, 2007/2008 and
2008/2009 respectively. In contrast to this, tlaekground concentration was about 0.7 ppb £ 0.1 ppb
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There was an obvious although small gradient incentration between the background nitrogen dioxide
concentrations and those in the industrial sector.

Over the three years of the study, ammonia conaoitis on the Burrup Peninsula show no concentratio
gradient between the background sites and thogeimdustrial sector. The ammonia concentrations,
averaged over the three sampling periods, werph6t 0.4 ppb at the background sites and 0.7 pp4d +
at the sites in the industrial area. During 20082concentrations were slightly higher than trevimus
two years, although the change in not statisticgitipificant. The highest annual average ammonia
concentration of 1.2 ppb was recorded at site 51du#008/2009. The highest monthly concentratibn o
19.1 ppb was recorded during January 2008 at e@®siy, and was most probably due to a local sgurc
such as a dead animal. During June 2009 theramwaxrease in ammonia concentrations to aboub3-pp
8ppb at all sites, but the reason for this is hearc

The concentrations of ammonia, nitrogen dioxidéfusulioxide and nitric acid are very low companegith
measurements made at other remote locations. BldaXentrations were also very low at all sites famd

all sampling periods. The benzene concentratidheabackground sites 1, 3 and 10 was about 1@umpbt
the average at the other sites about 21 ppt. Benznd other BTEX gas concentrations showed little
enhancement over the background levels suggestaigtteir concentration has a large natural commpne
probably due to emissions from plants.

Monthly average nitric acid concentrations rangednf21 ppt at Site 10 to 632 ppt at Site 9. Atghes in
the industrial area site 4 had the highest mordkigrage of 1031 ppt and the highest annual avexfa2jé4
ppt was recorded at site 5. The background nditid concentration was about 172 ppt £ 26 ppt coetha
with 232 ppt = 19 ppt which was the average inititistrial sector, at Sites 4, 5, 6, 7 and 8. @lijh there
is evidence of a gradient between background nécid gas concentrations with those in the indaistri
sector, it is very small.

The average background sulfur dioxide concentradier the three sampling periods was 124 ppt (2 p
compared with 183 ppt £ 19 ppt measured in thestréhl area over the same time period. Althougireh
is a statistically significant difference betwe&e background sulfur dioxide concentrations anddtio the
industrial area, it is very small. Site 5 had tighest annual average sulfur dioxide concentnatio225
ppt during 2008/2009, and the highest monthly ayeraas 485 ppt, also at site 5

Annual average TSP concentrations ranged from [1§.4° at Site 1 in 2007/2008 to 51.1 pg’ mt Site 8

in 2004/2005. Site 1 and 3 represent the backgrdiBP concentrations and the average of those g a
19 pg n? compared with an average of about 33 |iyfor the sites on the lower Burrup area. The TSP
loadings at site 8 were higher than other sited, @obablyoriginated from activities at Parker Point. At
various sites, the influence of TSP derived fromnirore transport and loading was investigated by
measuring the iron and sea-salt fractions of TSEompared with other sites, TSP at site 1 was least
influenced by iron ore loading and transport and west influenced by sea-salt. The iron to seiaratib
averaged 0.10 at that site. At Site 8, close tdd?aPoint, the iron fraction of the TSP was thghleist,
compared with other sites and the sea-salt fragtierlowest. The iron to sea salt ratio was laéraged
over the three sampling periods, indicating thaP T®m ore loading was a significant fraction of tiotal
TSP. High frequency PM concentrations measured at Site 8 showed signtfichigher concentrations
when the wind came from the Parker Point or fromlttal road, again indicating that ore loadin@atker
Point increases the Pltconcentrations at Site 8.

During one visit to the sites in the 2004/2005 peih GRIMM aerosol spectrometer was used deterthine
particle number distribution of the dust at thesit Although these measurements were only caotiefbr
a short period they did give some valuable inforamabn the magnitude of dust deposition at theouai
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sites. The background flux of dust was about 10midgiay* compared with 69 mg fnday* measured at
Site 8 and an average of 32 mg day" for theindustrial area of the Burrup.

The total deposition flux of nitrogen and sulfursadetermined at sites 3, 5, 6, 7 and 8 in 2004/26i6s 1,

3, 4,6, 7 and 8in 2007/2008 and at sites 1, 8, 86, 7 and 8 during 2008/2009 bglculating the wet and
dry deposition of oxidised and reduced nitrogen auotur species in the gas and aqueous (rainwater)
phases. This included nitrogen dioxide, sulfurxiie, nitric acid and ammonia gases and ammonium io
nitrate ion and sulfate in rainwater. The totat awed dry deposition flux of nitrogen and sulfurld meq
m? yr* + 5 meq nif yr' is typical for areas of the Burrup Peninsula wHigtve no or little anthropogenic
influences and 56 % - 85 % of the deposition istdbuted by dry deposition. At the sites close to
industrial influences the deposition fluxes of oifen and sulfur ranged from 20 med y* to 24 meq M
yrtin 2004/2005, 21 meqfryr* to 32 meq M yr' in 2007/2008 and from 19 meq’mr’ — 37 meq M yr

in 2008/2009. The slight increase in the flux"ird004/2005 to 2007/2008 is due largely to an meedn
the amount of rainfall in the latter period, andtba Burrup Peninsula this appears to be the majoable

in the flux of nitrogen and sulfur to the ground.

Although the enhancement of acid deposition flukesn the background to the industrial areas is
observable it is small. The absolute fluxes arthefmagnitude that would only affect soil or rabkt is in
the most sensitive class of critical loads. AsBugrup area is in a critical load class that capecwith a
deposition flux of about 200 megTyr™, which is significantly greater than the obserdegosition fluxes

at the sites, acid deposition to the Burrup aramiikely to cause any deleterious effects to rockock art

on the Burrup Peninsula.
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2. INTRODUCTION

The Burrup Peninsula is a thin finger of land te tiortheast of Dampier, Western Australia in araare
bounded by latitude 20.42 °S and 20.65 °S and lodgil16.71 °E and 116.90 °E. The main Peningela a
is about 27 km long and about 5 km wide, and inetua collection of over 40 small islands. It isdted in

the shire of Roebourne, with a population of 15,28he population density of the area is about rkqre
km? and the populations of the two adjacent small ®whKarratha and Dampier are about 11,000 and
2,500 respectively.

The Burrup Peninsula has several large industmahptiexes including iron ore, liquefied natural gas
production (LNG) and salt production. All are lee& around Dampier and the southern area of the
Peninsula. Iron ore is mined at several locatiofend from Dampier and transported by rail to Daamnp
where it is loaded into ships for export to AsiaNG is produced off shore and transported to thestweia a
132 km pipeline where it is processed. The infracstire for this includes a complex LNG processitant,
LPG extraction facilities, domestic gas plant, atw tanks and ship loading facilities. In addition
construction of an ammonia plant began in 2003@nduction of ammonia commenced in April 2006 and
there are plans to construct other industrial glamfproduce methanol and dimethyl ether.

In addition to the industrial activity, the Burrupeninsula is well known for the large collection of
aboriginal rock etchings. The etchings, datedhoRleistocene era, (about 10,000 to 20,000 befesent)

are clearly of great cultural significance to Aa$ia. It is estimated that as many as 1,000,08idual
etchings may be located on the Burrup Peninsuliatufes 1 and 2 show typical examples. For a ffulle
discussion of the origins of the etchings, the mdshused to produce them and a descriptive andlysis
reader is referred to a paper by Vinnicombe (2003jnce some of the rock etchings are adjacent to
industrial areas, especially in the southern Paifdnshere has been some concern that the etcbindd be
damaged by emissions from industry.

Picture 1. Typical example of Burrup Peninsula rock art.
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Picture 2. Typical example of Burrup Peninsula rock art.

To address this concern the Western Australian eeat of Industry and Resources (DOIR) appointed a
committee, the Burrup Rock Art Monitoring Managem€@ommittee, to coordinate a study of air pollution
measurements on the Peninsula.

The set of objectives established by the Commitiex to:
. Investigate and report on impacts of proposed inttigd
development on the rock art of the Burrup

. Ensure that the studies are undertaken in an opamdaransparent
manner
. Based on these studies, recommend management axtothe Burrup Rock Art

ManagementCommittee

As a consequence of the objectives listed abovefdliewing research questions were posed by the
Committee:
. Is the natural weathering of the rock art of the Brup Peninsula
being accelerated by industrial emissions?

. Is there a significant and measurable problem?
. If there is a significant issue, what managementmpaches are
recommended?

The DOIR issued two tenders for work to be cardation the Burrup Peninsula.
e Tender 32DIR0603, Monitoring of Ambient Concentoas of Air Pollutants, including the following:

0 Establishment of the sampling system
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0 A detailed proposal for a measurement system anQQAletails, including estimates of
accuracy and reliability

0 Measurement of nitrogen dioxide concentrations

0 Measurement of ammonia gas concentrations (oneat@mtd one industrial area location only)

0 Measurement of BTEX (benzene, toluene, xylene| taiatile organic compounds)

0 Measurement of sulfur dioxide concentrations (opnatml and one industrial area location

only)
Conducting analyses and reporting progress ofttidydollowing each sampling run.

An interim progress report at six months and al fieport after 12 months and
A commitment to train and use local organisati@syernment staff, individuals or volunteers
to conduct the sampler replacements in @owith appropriate standards.

O OO

e Tender 39DIR0603, Microclimate and Deposition Studgluding the following:

Measurement of temperature

Measurement of relative humidity

Measurement of wet deposition — amount and chera@alposition

Measurement of dry deposition — amount and chermmalposition

Measurement of bulk deposition — amount and chdr@aposition

Measurement of chemical composition (including pH)lew on rock surfaces on exposed and
protected/shaded faces

Chemical composition shall include sodium, chloriden, total nitrogen and sulphur.

The establishment of the monitoring system

A description of sampling and sample collectioraagements

A detailed proposal for the measurement system@@QC details, including estimates of
accuracy and reliability

Conducting analyses and monthly reporting of resatid progress.

An interim progress report at six months, and alfieport for the project and

A commitment to train and use local organisati@®syernment staff, individuals or volunteers
to participate in the program in accordawith appropriate standards.

O O0OO0OO0OO0Oo

O O0OO0OO0OO0OO0OO0OOo

The terms of reference set out in the Tenders were

0 Research the effect of natural processes and maustmissions from existing andproposed
industrial development on Aboriginal rock art o tBurrup Peninsula

o Ensure that this study is undertaken in an openteargsparent manner engaging community
input throughout the entire process

0 Recommend management measures to the relevant emeapbody, outlining mitigation and
remediation measures for the preservation and ceatéen of the indigenous rock art, whether
further industrial development on the Burrup Peniagroceeds or not.

CSIRO Marine and Atmospheric Research (CMAR) aplplae these tenders (32DIR0603 and 39DIR0603)
and was subsequently invited to carry out an diupon study on the Burrup Peninsula.
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3. SITE SELECTION

The site selection process was carried out durthg 6" April 2004, in conjunction with Bill Carr from
DOIR, Rob Gillett, CMAR, Geoff Kregor, Conservatiaand land Management (CALM) and several
aboriginal elders including Trevor Solomons, Witfrélicks, Tim Douglas, Robert Boona and Michael
Boona. During this visit eight sites were seleabedthe Burrup Peninsula, (Figure 1) one of whicsw
used only for PNy measurements. Of these, sites 1 and site 3 asddewed to be local background sites
since they are distant from industrial developraamd anthropogenic influences. In addition two pgites,
away from the Burrup Peninsula, were selected. ®ag in Karratha, to provide a comparison of gas
concentrations on the Burrup with those in an aajacarban area. The other was located at MardigoBt
south west of the Burrup, to provide a comparisbgas concentrations in an adjacent area where iker
no industrial activity. Site 10 was used duringd22005 and 2007/2008, but not during the last,year
because staff changes at Mardie Station made sagngiithat site too difficult to achieve. TablsHows
the locations of the ten sites. It should be ndbed Site 2 was not used for atmospheric measunsme
Picture 3 shows equipment installed at Site 8.

Picture 3. Equipment installed at Site 8.

Table 1. Locations of the ten sampling sites.

Site No Site Name Latitude Longitude
1 Dolphin Island 20.45233 116.85233
3 North Burrup 20.52611 116.83067
4 Woodside east 20.60167 116.78276
5 Burrup Road 20.62093 116.76928
6 Water Tank 20.61800 116.78516
7 Deep Gorge 20.63692 116.78848
8 King Bay south 20.64416 116.75067
8HI Hamersley lron 20.64218 116.74037
9 Karratha 20.73575 116.83662
10 Mardie Station 21.16790 116.12000
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Figure 1 shows a map of the sites located on threuBuPeninsula and the site in Karratha. SiteMa#xdie
Station, is not shown on this scale. It is locatbdut 81 km from Dampier at a bearing of abouf215

.
7
o Sitesl

s Site 81

KARRATHA

5 km

Figure 1. Burrup Peninsula Sampling Sites; site 10 is located 81 km southwest. U, | and B indicate urban, industrial and
background respectively.

4. MEASUREMENTS

This study was designed to measure the concentsatibgases, particulate concentrations and chémica
composition, dust deposition and rainwater amoundt@mposition. From these measurements acid
deposition rates were calculated.
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4.1  Passive Sampling

Gas concentrations of nitrogen dioxide, sulfur diex nitric acid and ammonia and were measured in
duplicate with passive sampling devices, over sargpberiods of about one month Validation of passiv
samplers against active sampling has been provided\yers et al. (1998b). Figure 2 shows the
construction of the samplers used to measure ctratiems of thesgases. Passive gas samplers have
several important features that make them the suitible method for this study. The samplers gt |
and easy to install and require no power to samfrleaddition they can be used to measure cond@rtsa

of a number of gases for periods of about one month

21mm J

r—" shap-on polythene cap
with hole

stainless steel mesh
teflon filter, 1um pores

10 m
Ltﬁ\ polypropylene ring

| impregnated filter

25 mm @ C 3 snhap-on polythene end cap

Figure 2. Construction of passive samplers used for measurement of nitrogen dioxide, sulfur dioxide, nitric acid and
ammonia gas concentrations.

At each site the passive samplers were housedlmam@nel underneath analuminium holder that is mamint
on a pole about 1.5 metres above the ground, asnsho Figure 3 and Picture 4. The lid protects the
samplers from rain; in addition a sheet of alumimiis mounted about 50 mm above the lid to protect i

from direct solar radiation.
' aluminium lic

aluminium
channel to hold
sampler(s) ost
IAAN P
Figure 3. Installation of passive samplers
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Picture 4. Installation of passive samplers under lid with aluminium radiation screen.

Passive samplers trap sample gas that diffuseghietaylindrical body of the sampler. This is @rivby a
concentration gradient of gas in the sampler teatehses from the ambient level down to a veryléwe!

at the filter paper interface, where the gas istieg with the chemical coating. There is als@sistance

to the gas moving down the cylindrical body of empler and this constant must be included in the
calculation of ambient gas concentrations. It coses four partial resistances as shown below. ra@r
resistance is due to the geometry of the cylinder the others to the stainless steel mesh, the éfter

and the laminar boundary layer. The detail in équna(l) below shows how the total air resistarge i
calculated in units of h

LR LF LN  LBL M
+ + +
AR AF AN AR

total air resistance =

where :D
|:| = length of the ring
= total pore area of aerosol filter
|:| = thickness of aerosol filter
|:| = thickness of the steel mesh
[ 1 = Area of the ring (20 mm diameter)
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|:| = area of steel mesh
[ 1 = laminar boundary layer

Passive samplers include a filter that is impregmhatith a chemical that reacts with the gas ofrese
where it is trapped on the filter. For sulfur doex and nitric acid, which are measured on the gaassive
sampler, the gases are trapped on Millipore Gra&g c2llulose filters in an acid base reaction using
impregnation of 50 pl of a 1% (w/v) solution of Nld@repared in methanol. Sulfur dioxide is trappsd
sulfate ion and nitric acid as nitrate ion, as tieas (2) and (3) show.

2SO0, + 20H + O, =——> 2H' +2S50,* 2)

HNO; + OH" =—— NO; + H,0 )

At the end of the sampling period filters are regmand extracted in clean polythene bags in Miltir@de

(18 MQcm) water. The aqueous concentrations of sulfate and nitrate dre determined by ion
chromatography using a Dionex DX500 ion chromatplgraquipped with a guard column, a 4 mm x 250
mm AS11 analytical column and an ASRS Ultra Il s@ggor. The ions are separated using a gradient
eluent of NaOH producing chromatogram; an examglshiown below in Figure 4. The Figure shows a
typical anion chromatogram with peaks for the ranfjeons that are regularly measured in sulfur pass
gas samples, rainwater samples and aerosol extrbtsions are separated using a gradient chrgraato
where 5 millimolar and 100 millimolar NaOH are dowiially mixed with Milli-Q water to produce a smébot
increase in eluent concentration during the chrograim.

100

80 1 9 - SO4

Conductivity

-1
HS cm 60 +

40 T

20 T
21 eR3cEo HEOMSA

LAl
N A N

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes

Figure 4. Typical ion chromatograph showing sulfate and nitrate peaks.

The area of the peak is converted to a molar cdretgn by utilising a calibration line produceairn a
range of seven standards. Figure 5 shows thearip between peak area and concentration fongera
of seven sulfate standards. Standards are prefmresbrial dilution of 1000 pg MINIST traceable
reference standards (Ultra Scientific). Table @wahthe range of standard concentrations useddlysia
of sulfur dioxide passive gas extracts, rainwatelysis and analysis of aerosol extracts. SuHtdadards,
for example, cover a concentration range from 1 |lifdo 64 pmol L.
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Table 2. Anion standards used in anion chromatography.

Anions Conc.
pmol I*
F 16 8 4 2 1 05 0.25
CH;COO 16 8 4 2 1 05 0.25
HCOO 16 8 4 2 1 05 0.25
CHsSGOs 16 8 4 2 1 0.5 0.25
Ccl 128 64 32 16 8 4 2.00
NO, 16 8 4 2 1 0.5 0.25
Br 16 8 4 2 1 05 0.25
NOs- 64 32 16 8 4 2 1.00
SO42' 64 32 16 8 4 2 1.00
C2042' 16 8 4 2 1 05 0.25
PO43' 16 8 4 2 1 05 0.25
1x10 © -
1x10 © 1
o 5
@ 8x10 ~ A
X
g
5x10 ° 1
2x10 ° -

0 I:.—l P T T T ———— T
0 12.80 25.60 38.40 51.20 64.00
Sulfate umoles L™

Figure 5. Peak areas plotted against sulfate concentration.

Nitrogen dioxide concentrations are also measusathithe passive samplers described in Figuran2his
case Millipore Grade 223 cellulose filters are iegprated with 50 pl of a solution of 0.44 g NaOH &riab

g Nal diluted to 50 ml in a volumetric flask. Theaction to trap N&g) on the filter can be expressed as
follows :

2NO, + 3I' = 2NO, + I 4)

After sampling is complete the filters are remowenn the sampler and extracted into a known volwne
Milli-Q water in clean food grade plastic bags. eThitrite ion concentration is then measured as a
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diazonium salt, which is produced from a reactibnitsite ion with sulphanilamide, phosphoric aeidd N-
1-naphthyl ethylenediamine dihydrochloride (NEDAJhe absorbance of the diazonium salt produced in
the reaction was measured in a Shimadzu UV-2401R0/id spectrophotometer at a wavelength of 540
nm. The aqueous nitrite concentrations were detecinfrom nine nitrite standards which are serially
diluted from NIST traceable standards and rangm feopmolest to 100 pmoles™. Figure 6 shows a
calibration curve of nitrite concentrations as action of the absorbance of the diazonium saldatrim.

2.5

absorbance = -0.00001 x [NOZ']2 + 0.02271 x [NO, ] + 0.00060
R =1.00

= = N
(=] 3,1 (=]
1 1 1

absorbance

e
8}
1

0.0 4 T T T T
0 20 40 60 80 100

o 1
Nitrite, pmoles L

Figure 6. Nitrite concentration as a function of diazonium salt concentration. A quadratic curve is fitted to the data.

Ammonia gas concentrations were also measuredpaghkive samplers using Millipore Grade 223 celkilos
filters impregnated with 50 pl of a solution of 2Wiv citric acid prepared in acetone. Ammonia gas
collected on the filter in an acid base reactioskaswyn in reaction (5).

o Q 5
N M N AN ©)
C ”
(\ | O O | O
N 7 N 7
C—CHZ—C—CHZ—C\ +ONH, e C—CH,— C— CH,—C
! OH ! H (|)H NH,

After sampling is complete the impregnated filterrémoved from the sampler and extracted in a known
volume of Milli-Q water in a food grade plastic baghe aqueous ammonium concentration is measured
using a Dionex DX500 ion chromatograph. The chitoigiaph is equipped with a CS12A 250 mm x 4 mm
analytical column and a CSRS Ultra Il suppressduroa. The ions are detected with a conductivity
detector after they are separated using an isocedtient of 20 millimolar methane sulfonic acid.
Ammonium standards are prepared by serial dilutiosm NIST traceable standard.

Blank samplers were sent from CMAR to the BurrupiRsula during each sampling period. The blanks
were used to determine errors associated with sarppéparation, contamination during sample trarispo

and from reagents during analysis. The averageadublank level was subtracted from the individual
samples before concentrations were calculated.nkBsamplers were also used to determine the lifnit o
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detection for gases measured by the passive sanplée limit of detection is the lowest concerntmrathat

can be detected with a given degree of confidefidgs was determined in accordance with ISO 683(
1995) which states that a zero sample has a 5%¢ehrgiving a measured concentration above thig difn
detection. This is defined in equation (6).

LOD = t,, X S0, (6)

Where:
to.05 = the value of the 1-tailed t distribution for 95 (95% confidence limits).
S o) = the standard deviation of the blanks.

Concentrations of sulfur dioxide, nitric acid, oigen dioxide and ammonia were calculated in urfifgpb
or ppt from equation (7) below.

C,, XEV xRes x Rx Temp x 10° (7)
D xTime

p:

Where:

C,q = aqueous analyte concentration in mofes |

EV = extraction volume in cin

Res = resistance (has described in (1)

Temp = average sampling temperature (K)

D = diffusion coefficient of sampled gas in air’(g)
=1.32 x 10 n? s* for nitrogen dioxide and HNgat 20 °C. (Ferm, 1991)
= 1.54 x 10 n? s*for NO, at 21 °C. (Ferm, 1991)
= 2.54 x 10 n s*for NH; at 25 °C (Ferm, 1991)

Time = sample period in seconds

10° = conversion to ppt

The precision of sulfur dioxide, nitric acid, nigren dioxide and ammonia measurements is expressbd i
results as the relative percent difference (RPDJ, ia determined between the sample pairs at efattieo
sites. The RPD is the deviation between duplicatiespof passive samplers calculated as the diféeren
divided by their mean and expressed as a perceatagigown in equation (8).

- 8
RPD = abs(X_ - X,) <100 (8)
2

BTEX gases (benzene, toluene, ethylbenzene angythae isomers) were measured using sorbent tubes,
and these were used in accordance with Interndt@rganisation for Standardisation (ISO 16017-2300
Sorbent tubes operate by physically trapping the @fainterest on a sorbent bed due to a concemtrati
gradient which exists between the sorbent bed hadcambient air. During this study gas measurements
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were carried out over periods of about 30 daysllabfathe 10 sites. Figure 7 shows the structufre o
sorbent tube used for BTEX sampling.

Diffusion Stainless steel tube

membrane
(if fitted) Adsorbem /
SN ™ LG,

=

Diﬁuk /

Stainless steel cap Stainless stee!
gauze gauzes

Storage cap

Figure 7. Diagram of a sorbent tube used to measure BTEX gas concentrations.

BTEX sorbent tubes are manufactured from stairdéssl tubing 6.35 mm diameter and 88.9 mm Idhg (

x 3Y,") packed with Chromosorb 106 sorbent, and purch&sed either Perkin Elmer (USA) or Markes
(UK). Tubes were sent to the Burrup Peninsulaeskaiith Swagelok fittings, wrapped in baked alunami

foil and secured in an uncoated metal tin. The sulvere installed under the aluminium lid after the
Swagelok seal was removed from the sampling endepidced with a diffusion cap. After the tubegeve
exposed at each site they were sealed with Swadioigs, wrapped in clean baked aluminium foildan
returned to CMAR in the uncoated sealed metal 8TEX species are analysed by gas chromatography
with a flame ionisation detector (GC/FID). BTEXsgs were desorbed by heating the sorbent tubes ande
stream of ultra high purity helium gas at 180for 2 minutes, in a Perkin ElImer 400 automatestrtial
desorber (ATD). The gases were then concentratedT@nax cold trap in the ATD at -3D. The cold trap
was then heated to 18D and the desorbed species are transferred thi@ingiated line to a Perkin Elmer
AutoSystem XL gas chromatograph where they werarséed by an SGE BP 20 column and detected with
a flame ionization detector. Table 3 gives detailghe column and temperature program used for the
analysis.

Table 3. Gas Chromatography conditions

Item Description
Column 50 m x 0.32 mm |.D. SGE fused silica
capillary column with 1.Qum BP20 bonded
phase
Injector ATD 400 (mode 2)
Carrier gas Helium

Oven Temperature  Hold 35°C for 4 minutes
programmed at® min® to 115C
programmed at & min* to 200C
Hold 200C for 6 minutes

Detector Flame lonization Detector

Peak areas obtained in the GC/FID analysis wereverted to mass using a NIST traceable working
standard with a mixture of benzene, toluene, elieyizene, m-xylene and o-xylene with mixing ratiés o
10.1 ppm, 10.1 ppm, 10.1 ppm, 10.1 ppm and 10.0 mspectively and an accuracy of = 2% (Scott
Specialty Gases, San Bernadino, CA, USA). Worlstagndards were injected into an 812 pl stainle=s st
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loop heated to 80°C (353K), and then through antgrmybe loaded into the ATD which experiences the
same desorption conditions as the samples. Ths wfacach gas injected is calculated from equaion
below.

View XCos XMW (9)
RxT

mass =

Where :

R = gas constant (0.082054 | atm thil™)

T = temperature (353 K)

Vioop = l0Op volume (0.000812 L)

MW 4,s= molecular weight of gas of interest (g ol
Cgas= gas concentration (ppmv)

An injection of one loop volume of the working stiamd gas mixture results in the masses shown ieTab
4. Therefore, dividing this mass by the peak agéaes the mass per unit area ratio and multipboaof
this ratio by the peak area of each species ghaestass of each species collected by the sorbeat tu

Certified Reference standards (CRS) containing knomasses of benzene, toluene and o-xylene were

purchased from Markes International Ltd, UK, whegared the tubes according to ISO Standard 6145
(1981) part 8. The calibration of the results preésd here is based on these certified referenceatds.

Table 4. Mass of gases for one ATD loop injection

Gas Mass injected (ng)
Benzene 22.15
Toluene 26.12
Ethyl-benzene 30.12
m-xylene 30.12
o-xylene 29.82

Ambient BTEX concentrations are calculated from nheess collected on each tube, the sampling time and
the uptake rate of each gas on Chromosorb 106caensin equation 10. The uptake rates, used iatému
10, are taken from ISO 16017-2 (2003) and aredorming periods of four weeks and are listed inlé& &b

Table 5. Four-weekly uptake rates used to calculate ambient BTEX concentrations

Gas Adsorbent Uptake rate

ng ppm' min™
Benzene Chromosorb 106 1.28
Toluene Chromosorb 106 1.82

Ethyl benzene Chromosorb 106 2.24
p-xylene Chromosorb 106 1.91
m-xylene Chromosorb 106 1.91
o-xylene Chromosorb 106 1.91
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~ Wt x10° (10)
P UpxT

Where:

p = gas mixing ratio (ppt)

Wt = mass of sample adsorbed onto the Chromosdit{rig)

Up = uptake rate of species on Chromosorb 106 fmg-p min-1)
T = sampling time (minutes)

4.2  Particulate Sampling

Sampling was carried out for total suspended padie (TSP) at all sites, except Karratha, Hamgristen
and Mardie Station, Sites 9, 8HI and 10 respectivel SP samples were collected on 47 mm diameter
Fluoropore PTFE membrane filters (Millipore, USAAIEP 04700) using Microvol 1100 low volume
samplers, (Ecotech Pty Ltd, Blackburn, Australiadl #he sampling period was about 30 days, the seme
for gas sampling. At sites 8 and 8HI RMamples were collected on 47 mm stretched Teflters (Pall
K2PJ047, 2.0 um pore size) using Microvol 1100 darspfitted with a P\, (mass of particles with an
aerodynamic diameter of 10 um or less) inlet. 3d@pling period was the same as for TSP samplése
gravimetric mass of the filters was measured bedokafter sampling to determine monthly averagdg,P
or TSP concentrations for each sampling period. e Tilass was measured using NATA (National
Association of Testing Authorities) certified protss on a Mettler UMT2 microbalance, which measuoes
a maximum of 2100 mg with a resolution of 0.0001 (&g pg). Picture 5 shows a rainwater sampleraand
Microvol sampler at Site 1.
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Picture 5. Rainwater sampler and Microvol sampler at Site 1.

A DustTrak aerosol monitor (TSI model 8250) wadatied at site 8 to measure Pjtoncentrations at
sampling frequencies of two minutes. This samplas modified to use a battery that was chargedyusin
solar panel. Since the signal from the DustTrakdaxdft in response to changing temperature it fuasher
modified determine a zero reading for 10 minutesrg¥our hours. \ This was done by adding a rethich
turned the pump off allowing the sampler chamberléar by sedimentation and diffusion. The fin#,p
concentrations were calculated by fitting a linéwsen each zero point and subtracting this zenm fitoe
raw concentrations.

4.3  Rainwater Sampling

Model 200 rainwater samplers (Ecotech Pty Ltd, Beecn, Australia) were installed at all sites excep
Karratha, Hamersley Iron and Mardie Station, S%e8HI and 10 respectively. The wet only samptgrsn
after 0.25 mm of rain has fallen in the tippingrgauge, and close again once no rain has faliea foll

30 minute period. Samples were collected in pblylene bottles that had thymol added to preseree th
chemical species in the rain against degradatiohdayeria (Gillett and Ayers, 1991; Ayers et af98a).
Bulk wet-only rainwater samples were collected aberusual sampling period of 30 days. After auitn

the total rainwater volume of each sample was detexd. The samples were returned to CMAR where pH
was measured and they were analysed for a rarg@aris and cations by ion chromatography. .

4.4  Meteorological Measurements and Dust Measuremen  ts

A range of meteorological measurements were caatigat the sites on the Burrup Peninsula. Tentpera
and relative humidity were measured at sites 4, 3, 6, 7 and 8 using Hobo Pro Series sensorsran@e
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intervals. An automatic weather station measurigdl wpeed and wind direction at 2 minute frequenate
site 8. The DustTrak P)Mdata was combined with the wind direction data étetmine the influence of
wind direction on PN} concentrations.

In addition to TSP measured with Microvol sampleitsst deposition was measured at sites 1, 4, 5aéd

8. Measurements of dust deposition fluxes can ddenin several ways, although none of them nedbssar
replicates the real flux. In this case measuresemre made using a passive dry Frisbee-type dymtsit
gauge (Vallack, 1995; Hall et al., 1994). Thesasist of a stainless steel Frisbee shaped holdér avi
foam insert mounted on a pole about 1.5 metres fleground. The foam pads were sealed in redealab
plastic bags and weighed before and after the paie exposed at the Burrup Peninsula. The mass
measurements were carried out on a Sartorius M&terLA130S-F balance which has a resolution of
0.0001 g and a maximum mass of 150 g, and is eddiirusing NATA certified masses. Measurements
were made over 3-monthly periods.

During one field visit to the sites a GRIMM Serie400 Aerosol Spectrometer (Technik GmbH & Co. Kg)
was used to continuously measure particle numtsgrilglition in a number of particle sizes. The GRIM
uses either mains power or a battery and empldgsex scattering technique to measure the number of
particles in a series of preset size ranges. itndése the 15 size ranges were used from 0.3 (2@ tom.

The spectrometer has a large dynamic range ancheasure particle numbers from 1 — 2 R ddrticles T

and dust masses from 0.1 — 100,000 [fg m

4.5  Particle-Induced X-ray Emission

The particulate samples collected at sites 1, B, 4, and 8 were analysed for a range of 19 elesrignt
particle-induced X-ray emission (PIXE) analysis the Australian Nuclear Science and Technology
Organisation (ANSTO). PIXE is a non destructive leeam analysis technique that can be used tosmaly
particle filter samples for a range of 19 elementéie PIXE analysis was carried out after the gnetric
measurements were completed, and before the samgtesanalysed by ion chromatography.

PIXE analysis was carried out by irradiating anr@ diameter section of each filter with a beam oha@o
amp beam current, 2.6 MeV protons generated byMV3Van de Graaff accelerator. Each filter was
irradiated for about 5 minutes. As charged patianove through the filter and the particulate loa t
surface they lose energy by exciting electronshanK and L shells. These electrons can then heegje
causing other electrons in the higher shells t@ dfown the fill the vacancies, and releasing enérgpe
form of x-rays in the process. Each element emitays over a short range of energies unique tb tha
element, allowing each element to be identifiethe Thass of each element on the filter is determired

the area of each peak shown in Figure 8, sinceutha is proportional to the absolute concentratiothe
element on the filter. The ambient concentratibeaxh element is then calculated from the voluinairo
sampled.

Several previous studies have used PIXE analykisgawith other techniques, to determine particulat
composition and sources of particulates in a nurobéwustralian sites. For example, PIXE technighage
been used in studies of particulate in Sydney (Ga@tal., 1993; Cohen et al., 2004) and Brisbarea(Cat
al., 2000).
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Figure 8. PIXE spectrum of an aerosol sample showing the characteristic X-ray lines and intensities from the trace
elements in the aerosol particles Cohen et al., (2004).

4.6  Soluble lons and pH

Soluble ions concentration in rainwater and patecttracts and sulfur dioxide passive sampler etdra
were analysed with an Dionex DX 500 ion chromatphraccording to the NATA accreditation held by
CMAR. Cations were separated with a Dionex ASldldital column and the conductivity was
suppressed with a SRS Ultra Il cation suppreséoions were separated using AS11 analytical colangh
an Ultra Il anion suppressor. Peak areas areratisd) with Dionex software, and the ion concentraiare
calculated from the peak areas of the samplestandards, which are injected at the start of aradiy¢inal
run and periodically during the run.

The pH measurements were carried out on rainwatapkes and particle extracts according to the NATA
accreditation held by CMAR using an EA940 Orion &xgable lon Analyser pH meter and a Ross semi-
micro combination pH electrode. The pH electrodes wtandardised using Orion low ionic strengthdrsff
that have pH values of 4.100 and 6.970. Thesestsiffre designed to measure the pH of low ionength
solutions such as rainwater. At various timesciération of the electrode was checked by meaguhie
pH of a 0.05 molar sulfuric acid standard seridilyted to 50 pmolar. The rainwater and partioleacts
were stirred with a teflon coated magnetic sticering the measurement, and a ionic strength amjuss
added at the rate of 1%.

5. RESULTS AND DISCUSSION

51 Gas Measurements

Tables Al, A2 and A3, in the Appendix present tbsults of passive gas measurements of ammonia and
nitrogen dioxide carried out at the seven Burrdpssand at the Karratha and Mardie Station sitemglu
2004/2005, 2007/2008 and 2008/2009 respectivehhe Tables lists the individual concentrations of
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ammonia and nitrogen dioxide at each site for esaimpling period, and the average concentrations
measured from the beginning and the end of eachahrsampling period. Where both pairs are less tha
the limit of detection the average was set to traflimit of detection. There are several pairsarhplers
that have large differences in ammonia concentratimetween the duplicate pairs. For example 3sisite

4 and site 6 have large differences in ammonia eaination during the sampling period beginning on
21/11/04, 20/11/04 and 20/11/04 respectively. €m@son for this difference may be due to contarnunat

of the sampler with ammonium salt. Ammonium satts ubiquitous, especially in a hot environmentnghe
they are present in human sweat. Although the Eampre handled very carefully ammonia contamamati
during preparation and or sampling cannot be exadddr these measurements.

The monthly mean ammonia concentrations for 20@B28re shown in Table Al. Detection limits for
ammonia were calculated from the blanks sent witthebatch of samplers on a monthly basis, and they
ranged from 0.1 ppb to 0.6 ppb. If only one dugticwas above the limit of detection that valuenitered

as the mean. However, the mean of a duplicatewsdrset half the limit of detection when both duates
were less than the limit of detection. Ammoniaasmtrations ranged from 0.1 ppb on the Burrup Pemén
and Mardie Station to more than 4 ppb at the Khargite. Karratha (Site 9) has ammonia conceatrsti
that range from about 2 ppb to 4 ppb with an awemafgclose to 2.6 ppb; this is significantly highban
concentrations at the other sites, and may bealaddcal urban source.

The monthly mean ammonia concentrations for the/ZWD8 sampling period are shown in Table A2, in
the Appendix. The detection limits for this setdafta was 0.4 ppb. The criteria for assigning eslto
periods which recorded concentrations below thedign limits, is as described above. Monthly aged
ammonia concentrations ranged from 0.2 ppb at abgédes to 19.1 ppb at site 1 during January/Faatyru
2008. This ammonia concentration is greater timgrracorded a the other Burrup sites. Becausast ot
recorded at other sites such as 3 or 4, it is asduhat this was probably due to a natural locassion of
ammonia, such as a dead animal, for example. Hisrreason it was not included in the deposition
calculations.

The annual average ammonia concentrations for ®&/2008 sampling period are given for each site in
Table A2, and summarised in Table 6. The annuahnoencentrations range from 0.3 ppb at sites 12and
to 0.8 ppb at Mardie Station and 2.6 ppb at thedtha site. The background sites, 1, 3 and 10sdad,

in Karratha, show no or very little change in tmm@al average ammonia concentrations. Howeveyann
average ammonia concentrations at sites 5, 6, 7 &@rghows a very small increase in ammonia
concentrations in 2007/2008 compared with the ZIBE sampling period. For site 5, this increase wa
due almost entirely to the period froffl 3une to 14 July, when the monthly average ammonia was 3.0 ppb
This is a significant increase in concentration rotlee 2004/2005 monthly sampling period, when the
maximum monthly ammonia concentration was 0.8 ppbt the difference in the annual average
concentration between the two annual sampling geri® insignificant. In fact the ammonia concetitres

at all the sites on the Peninsula are much lowaat the annual average in Karratha.

Table A3, in the Appendix, presents the monthly memmonia concentrations measured during the
2008/2009 sampling period. This Table shows a Isimarease in annual average ammonia gas
concentrations at Sites 4, 5, 6, 7 and 8 durin@ZmWD9 compared with those measured during théqarsv
two annual periods. The small increase was mainly to higher concentrations measured at the sites
during the May/June 2009 sampling period. Tabkhéws the annual average ammonia concentrations
measured during the three individual sampling plriand the average over the all sampling periodsi®n
Burrup Peninsula.

Average annual ammonia concentrations, given iner@prange from 0.3 ppb at site 1 to 0.9 ppbtat Bi
At site 10, Mardie Station, the annual average anianoconcentration was 0.7 ppb; slightly higher titam
Burrup sites. The average ammonia concentratiothefoackground sites (1, 3 and 10) over the three
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sampling periods is about 0.6 ppb. The averageariarconcentration at the lower Burrup sites isutibo

0.7 ppb, taken over the three sampling perioddcatiehg that ammonia is not enhanced above thd loca
background.

Ammonia concentrations for the 2004/2005 periodsii@vn in Figure 9a plotted against the samplingr mi
date. Except for Site 9, ammonia concentrationtherBurrup are generally consistent between sigite

10 has slightly elevated ammonia concentrationsngumost sampling periods, and this may be due to
activities carried out at the Station such aslieeti use.
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Figure 9a. Ammonia concentrations plotted against the mid-date of the sampling period from August 2004 to August
2005.

Figure 9b is a plot of ammonia concentrations atsites measured during the 2007/2008 period. The
ammonia concentrations from site 1 are plottedresgdhe right axis to accommodate the high conaéotr

measured during January/February 2008. The monthigentrations show little variation except peghap
due to rain in some sampling periods.
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Figure 9b. Ammonia concentrations plotted against the mid-date of the sampling period from February 2007 to August
2008.

Figure 9c shows the monthly concentrations measimedg the 2008/2009 sampling period.
Concentrations at all sites were low up until abtartuary 2009. After that period concentratiocsdased
from about 0.5 ppb to 1 ppb to 2 ppb until May/Juien there was a significant increase at all sites

including Karratha. At site 6, for example the centration was about 8 ppb, but the reason fomitrease
is not clear.
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Figure 9c. Ammonia concentrations plotted against the mid-date of the sampling period from August 2008 to August
2009.

The ammonia data presented in Table 6 and in Ta#de#&2 and A3 of the Appendix can be compared to
ammonia concentrations of 0.09 ppb measured intimariair at the Cape Grim Baseline Air Pollution
Station by Ayers and Gras, (1983). A series ofulniphed passive gas measurements of ammonia during
monthly sampling at Kuala Lumpur show that the agerconcentration is 8.3 ppb with a maximum of 35.2
ppb. Table 7 shows that concentrations on theupuare much closer to concentrations measured @ Ca
Grim than those measured in a polluted urban enment of Kuala Lumpur.

The monthly mean nitrogen dioxide concentratiomgtie 2004/2005 period are also presented in TAable
Monthly mean concentrations ranged from 0.2 ppbitat 10 during September 2004 to 3.8 ppb at site 9,
during May 2004. The nitrogen dioxide concentrai@averaged over the 12 sampling periods showvttibat
lowest annual average concentration of 0.5 ppb werasured at Mardie Station, although Sites 1 arad 3
0.6 ppb and 0.7 ppb, on the Northern end of theupuyrare also very low. The limit of detection for
nitrogen dioxide measurements using passive sasifaeB0 days is about 0.06 ppb.

Sites 4 to 8 are all located on the lower Burrdpser to industry and anthropogenic influences ey
could be reasonably be expected to show elevateogan dioxide concentrations. The annual average
concentrations at these sites are presented ireB&abhhd range from 1.4 ppb to 2.4 ppb. Takenthege
they have nitrogen dioxide concentrations of aldof@tppb, and this is only a moderate enhancemesit ov
the local background sites on the northern BurngpMardie Station.

Table A2, in the Appendix lists the monthly and a@anhmean nitrogen dioxide concentrations for the

2007/2008 sampling phase. The detection limitgudated from the standard deviation of the blarkag
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equation (6) was 0.05 ppb for the 2007/2008 sargpberiod; this is very similar to that calculatedtihe
previous annual sampling period. The backgrourdllfor this sampling time is about 0.7 ppb taksiigs
1, 3 and 10 as representing the local nitrogenidékackground concentration. During this periess4

to 8 averaged about 2.0 ppb which is very simidathe 2004/2005 period, and, as noted previousiy,i$ a
small enhancement over the background sites.

The nitrogen concentration data for 2008/2009 vewgiin Table A3, the Appendix and the annual awerag
concentration is given in Table 6. During thisipérthe concentrations of nitrogen dioxide wereyver
similar to those measured previously. Figures 10adlOc provide the average nitrogen dioxide
concentrations for each individual sampling perie@r the three years of sampling. The concentiatad
Sites 1, 3 and 10 averaged about 0.7 ppb, ovethtfe® sampling periods, and this is the background
concentration expected if there were no indusst@lirces on the Burrup Peninsula. In contrast ig th

Table 6 shows that the average concentration e dit 5, 6, 7 and 8 is 2.1 ppb over the three sagpl
periods.
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Figure 10a. Nitrogen dioxide concentrations plotted against the mid-date of the sampling period from August 2004 to
August 2005.
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Figure 10b. Nitrogen dioxide concentrations plotted against the mid-date of the sampling period from February 2007 to
August 2008.
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Figure 10c. Nitrogen dioxide concentrations plotted against the mid-date of the sampling period from August 2008 to
August 2009.

Nitrogen dioxide concentrations, measured during B005/2005 sampling period plotted against the
sampling mid-dates are displayed in Figure 10aer&hs a slight enhancement in concentrationstes si
closer to the industrial area of the Burrup rekatie those observed at the local background, as 3it3 and
10. Figure 10b shows the corresponding plot fer207/2008 sampling interval. The same levehwdlk
enhancement of nitrogen dioxide concentrationketdwer Burrup Peninsula sites is evident. Tlegen
dioxide concentrations at site 10 were elevated twee sampling periods from January to April, the
reasons for this are not clear. Figure 10c shilwvesmonthly nitrogen dioxide concentrations measure
during 2008/2009. There were some increases icerdrations at all sites during September/October,
March and June/July, but the reasons for this arelear.

The nitrogen dioxide concentrations measured oiBtireup Peninsula can be compared with measurements
in several other regions. Several studies havelymed nitrogen dioxide concentrations at terrdstria
“background” sites. In Indonesia, Gillett et &000) measured nitrogen dioxide concentration$otinl.2
ppb at the Global Atmosphere Watch (GAW) StationBakit Koto Tabang, Sumatra. Passive gas
measurements were made over approximately monéiipgs at a remote site west of Darwin over several
years using passive samplers. At this site thei@nsverage nitrogen dioxide concentration was ppib
(Ayers et al., 2000). Ayers et al. (2002) measurg¢igen dioxide using passive samplers of 0.8 apa
Malaysian “background” site at Tanah Rata, in tlaen€ron Highlands, north of Kuala Lumpur. The resul
from Bukit Koto Tabang, Charles Point and TanahaRake comparable to the concentrations at Sit8s 1,
and 10, confirming that a regional background afwt®.5 ppb is quite reasonable, and that a rah@ebo
ppb to 1 ppb could be expected.
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In comparison, very high concentrations of nitrogkoxide have been measured at several large Asian
cities. Nitrogen dioxide concentrations of abo@tppb have been measured in Jakarta (Gillett €2@(00).

In a study in Petaling Jaya, (Kuala Lumpur) Malay&iers et al. (2000) measured annual averagegeitro
dioxide concentrations ranging from 27.0 ppb ta@33pb from 1994 to 1998. The results from the Bpoirr
sites show that nitrogen dioxide concentrationsratueh lower than those experienced in large pallute
Asian cities.

Table Bl in Appendix B displays the concentratiafissulphur dioxide and nitric acid measured at the
Burrup sites and at Mardie Station over the anmalod from August 2004 to mid September 2005.
Average monthly concentrations of sulphur dioxidege from 19 ppt during August 2005 at Site 1066 3
ppt at Site 4 during April 2005. The average ahsudgphur dioxide concentrations range from 83 gipt
Site 10 to 215 ppt at Site 5. The concentratiomsasured at sites 1, 3 and 10, are assumed tgioaak
background levels and appear to be in the rangdadt 83 ppt to 139 ppt, with an annual averagabofit
108 ppt. The annual average concentration at 4ite8 is only about 175 ppt, with a maximum of 23,

so the enhancement in sulphur dioxide concentratainthese sites is very small. Detection limis f
sulphur dioxide and nitric acid, calculated frone tetandard deviation of blanks, using an 1SO (1994)
technique, were 28 ppt and 45 ppt respectively av@d day sampling period.

The results of the sulfur dioxide measurementsnguthe 2007/2008 period are displayed in Table B2.
They show that the monthly averaged concentratianged from 51 ppt during May/June 2007 to 285 ppt
during January/February 2008 at site 5. The anaualages for this episode ranged from 105 ppitea9s
and 223 ppt at site 5. The annual average fothitee background sites was 115 ppt and 180 pites 4

— 8. Although the background sites tend to haveetosulfur dioxide concentrations the enhancement i
sulfur dioxide from the background sites to thomeorded at the lower Burrup Peninsula sites is serall.
These results were very similar for those in th@42P005 sampling period when 108 ppt and 175 ppewe
recorded for the background sites and sites 4esgactively.

Table B3, in Appendix B shows the monthly conceaidraof sulfur dioxide measured during 2008/2009.
As observed for the two previous sampling peridus énhancement in concentrations is very low when
comparing the concentrations at the background siith those on the lower Burrup. Table 6 shovet th
averaged over three years, the sulfur dioxide autnagons for Sites 1, 3 and 10 are 114 ppt, 147pd 98

ppt respectively, giving a regional background @ariation of about 124 ppt. Table 6 also shows tha
concentrations have changed little during the threars of measurements. At the lower Burrup sites
concentrations are only slightly enhanced overbidbekground with annual average concentrations ngngi
from 142 ppt to 225 ppt, and the average concéotrawer the three sampling periods was 183 ppt.
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Figure 11a. Sulfur dioxide concentrations plotted against the mid-date of the sampling period from August 2004 to
August 2005.
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Figure 11b. Sulfur dioxide concentrations plotted against the mid-date of the sampling period from February 2007 to
August 2008.

Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09.
Confidential, not for citation.

30



500

450 - Site 1 —— Sijte 3 —— Site 4 Site 5
——Site 6 - o- Site 7 —0- Site 8 —0— Site 9

400 -

350 -

= 300

o

& 250 A

O

v 200 -

150 -

100 -

50 -

O I I I I I I I I I I I
s 8 8 8 8 8 8 8 8 8 g 3
(@] o 5] > O c o E — > c =
2 § o 2 &4 8 & = < 2 3 7

Sample Mid-date

Figure 11c. Sulfur dioxide concentrations plotted against the mid-date of the sampling period from August 2008 to
August 2009.

Sulfur dioxide concentrations at each site aret@tb@against the sampling mid-time for the 2004/2005
period in Figure 11a. There is a small elevatiosulphur dioxide concentrations at some sited) s8¢, 5
and 6. Concentrations at the local background site3 and 10 tend to have lower concentratidtigyegh
Site 9 can also have concentrations near the bawaRkdrat least during some sampling periods. Figate
displays the monthly sulfur dioxide concentratioas each site measured during 2007/2008. The
concentrations tend to be lower at the backgroited,sespecially at sites 1 and 10. Figure 11clayspthe
monthly measured sulfur dioxide concentrationdhatBurrup Peninsula sites. During this samplingoge

changes in sulfur dioxide concentrations were oleskat the same times at all of the sites, howmasons
for these increases is not clear

Several studies have determined sulphur dioxideemnations in remote terrestrial regions usingspas
samplers, and in pristine areas using active sagpiichniques, and these can be used to compdreheit
background concentrations on the Burrup Peninsiapristine areas very low concentrations of sulph
dioxide have been recorded. For example at théhSenle a 7-day average concentration of less 2vap
measured using a chemical ionisation mass spedeorfidueya et al., 2004). De bruyn et al. (2002)
measured sulphur dioxide concentrations at BariegdiiNew Zealand over a period of 15 hours anddoun
a diurnal cycle and average concentration of |leas tL5 ppt. These studies show that very low sulph

dioxide concentrations are possible in areas tteatansidered to be pristine and where air is mpiaicted
by anthropogenic pollution.

At Bukit Koto Tabang, GAW station on Sumatra thena@al average sulphur dioxide concentrations were
1.3 ppb during 1996 (Gillett et al., 2000). At @ea Point, West of Darwin average sulphur dioxide
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concentrations were 0.75 ppb between June 1993amel 1997 (Ayers et al., 2000) and at Tanah Rata,
north of Kuala Lumpur, Malaysia the average conedian was 0.5 ppb from August 1990 to January 1992
(Ayers et al., 2002). These “background” conceding are significantly higher than the measurement
recorded at the Burrup sites. Sulfur dioxide com@ions have also been recorded in large pollAsdn
cities such as Kuala Lumpur, Jakarta and Bogor.Jdkarta annual average concentrations of sulphur
dioxide were 7.1 ppb and 4.4 ppb in 1992 and 199pectively and in Bogor the annual average
concentration was 1.9 ppb in 1996 (Gillett et 2000). The concentrations in Petaling Jaya, nesld
Lumpur averaged 6.3 ppb over a five year periothfidarch 1994 to March 1998 (Ayers et al., 2000). |
other sites near Kuala Lumpur concentrations wecended from August 1996 to January 1997 at Klang,
April 1996 to April 1997 at Ulu Langat and Augus®9b to June 1997 Johor Baru Malaysia where
concentrations were 6.2 ppb, 0.9 ppb and 1.9 ppbetively. These concentrations are typical efsr
that are heavily impacted with anthropogenic p@lutand are obviously much higher than those oleserv
on the Burrup Peninsula.

Nitric acid concentrations measured during 2004828 also presented in Table B1; these were megsur
as nitrate ion which is collected with the sulphdioxide passive sampler. The monthly average
concentrations shown in the Table range from 21gpmite 10 during August 2004 to 632 ppt at site 9
during May 2005.

Table B2, in Appendix B, displays the nitric aciohcentrations measured during 2007/2008. The rhonth
average concentrations ranged from 46 ppt at sierBhg to May/June 2008 to 458 ppt at site 9 dyrin
April/May 2008. The annual average concentratigigen in Table 6, are 173 ppt at site 10 to 280gtp
site 9. The annual average concentration for #uidround sites was 159 ppt compared with an agevhg
222 ppt for sites 4 — 8. These concentrationyvang similar to those recorded at the backgrourdilawer
sites on the Burrup sites during 2004/2005. Asedopreviously the enhancement in nitric acid
concentrations from the background sites to thoste lower Burrup is very small.

The nitric acid concentrations measured during are presented in Appendix B in Table B3e Th
annual average concentrations and the concentsatieerage over the three sampling periods are given
Table 6. There are no significant differences itricnacid concentrations progressing in time from
2004/2005 through to the 2008/2009 sampling period.

Table 6 shows that the assumed background sités®find 10 have nitric acid concentrations of ap9
178 ppt and 166 ppt respectively, averaged overthhee year period, indicating an average backgtoun
concentration of about 172 ppt. At Sites 4 — 8t southern Burrup Peninsula, the three yearageer
concentrations ranged from 196 ppt at site 7 to@fi2at site 5, giving a southern area average3afypt.
Although the concentration increase from the bamlkd to the southern Burrup sites is noticeable, th
enhancement is small, and the concentrations aydos.

Figure 12a shows concentrations of nitric acidaahesite plotted against the mid-time for the 20085
sampling period. It shows only a small enhancenrenitric acid concentrations at the sites on ltweer
Burrup compared with those at the local backgrasites. The concentrations have some temporal grend
most sites had low concentrations during the Jaflgebruary sampling period and higher concentration
during the May sampling period. A similar tempotednd can also be observed for nitrogen dioxide
concentrations, in Figure 10a. The concentratamstric acid measured during 2007/2008 are diggdiain
Figure 12b. They show that there is some indicatiban increase in nitric acid concentrations miithe
May/June sampling periods of 2007 and 2008. This wlso observed during 2004/2005, howeverthe
reason for this is unclear. Figure 12c shows tirecentrations of nitric acid measured during thentimiy
sampling periods during the 2008/2009 samplingagkeri
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Figure 12a. Nitric acid concentrations plotted against the mid-date of the sampling period from August 2004 to August
2005.
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Figure 12b. Nitric acid concentrations plotted against the mid-date of the sampling period from February 2007 to August
2008.
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Figure 12c. Nitric acid concentrations plotted against the mid-date of the sampling period from August 2008 to August
2009.

By way of comparison “background” concentration®d4 ppb have been measured at Charles Point from
June 1993 to June 1997 (Ayers et al., 2000) ang &he in excess of measurements on the Burrup. In
heavily polluted areas in Asia concentrations dficiacid average 1.1 ppb at Petaling Jaya, Madaysi
(Ayers et al., 2000) and 2.0 ppb at Klang, Malay#igers et al., 2002).

These concentrations anehm
higher than those measured on the Burrup Peninsula.
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Table 6. Average, maximum and minimum concentrations of nitric acid, sulfur dioxide, ammonia and nitrogen dioxide
measured over the three years of the Burrup Peninsula Air Pollution Study. * This average excludes one high
measurement during 2007/2008.

Site Periodon  Period off 1NOs SC, NHs NG,
ppt ppt ppb ppb
1 2004 2005 144 101 0.3 0.6
1 2007 2008 158 111 0.3* 0.6
1 2008 2009 204 129 0.4 0.6
Average 169 114 04 0.6
M ax 803 371 13 1.0
- Min oo 3 _ ¥ ___ oL 03 _ _
3 2004 2005 162 139 0.5 0.7
3 2007 2008 157 151 0.3 0.8
3 2008 2009 218 148 0.4 0.8
Average 178 147 0.4 0.8
M ax 857 283 16 15
Min 37 18 0.1 0.3
Average of
Site 1, 3, 10 172 £ 26 124 +12 0.6+04 0.7+0.1
4 2004 2005 198 178 0.4 1.7
4 2007 2008 217 191 0.5 2.1
4 2008 2009 270 214 0.8 25
Average 228 194 0.6 21
M ax 1031 405 29 4.6
__Min 3 _ ___4____0L___ ¢ 07 _ _
5 2004 2005 240 215 0.4 2.4
5 2007 2008 272 223 0.7 2.8
5 2008 2009 274 225 0.8 3.3
Average 262 221 0.6 29
M ax 698 485 3.8 6.0
__Min 3 _ ___T8____0L ___: 14 _ _
6 2004 2005 241 176 0.5 1.8
6 2007 2008 203 167 0.9 1.7
6 2008 2009 268 175 1.2 2.0
Average 237 173 0.9 18
M ax 656 353 79 3.3
__Min 3 _ % ___ 0L __ 10 _ _
7 2004 2005 210 141 0.4 14
7 2007 2008 176 144 0.6 1.4
7 2008 2009 202 181 0.9 1.4
Average 196 155 0.7 1.4
M ax 442 345 55 2.2
L . 06 _ _
8 2004 2005 250 164 0.4 2.1
8 2007 2008 243 177 0.6 2.2
8 2008 2009 217 181 0.7 2.2
Average 237 174 0.6 2.2
M ax 602 318 4.2 29
Min 37 60 0.1 15
Average of
45678 232 +19 183 +19 0.7+0.1 21+0.1
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Table 6 Cont

Site Period on  Period off HNO SO NH; NO,
9 2004 2005 276 89 2.6 2.2
9 2007 2008 280 105 24 2.4
9 2008 2009 335 119 1.3 2.9
Average 292 103 21 25
M ax 783 294 4.3 4.0
- Min o 3 - ____02 11 _ _
10 2004 2005 160 83 0.8 0.5
10 2007 2008 173 115 0.6 0.8
Average 166 98 0.7 0.6
M ax 329 240 14 22
Min 21 9 0.2 0.1
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Table C1 in Appendix Cpresents the concentratidrienzene, toluene and ethylbenzene at the sitéseon
Burrup Peninsula and at Karratha and Mardie Statimasured during 2004/2005. At some sites the
measurements were below the limit of detection, ianthose cases the average was set to half tliedfm
detection. Limits of detection for benzene, catedl on a monthly basis from the standard deviation
blanks using an I1SO (1994) technique, ranged fropptlto 14 ppt over a 30 day sampling period. &her
were a number of instances where samplers wereoadlyi contaminated. For most of these samplers
contamination resulted because the ends of thelsesmpere not sealed to prevent ambient air diffgigo

the adsorbent during transport to Melbourne. Guirtated samplers are signified witrand these have not
been used to calculate averages. Some sampl8ited, Karratha may have been contaminated, leyt th
were all included in the averages since it is naifiicult to discern contamination in an urban avelaere
petrol is often used. The maximum monthly meabeayzene concentration of 158 ppt was recordedat Si
9, Karratha and the minimum was 4 ppt at Site TBe annual average benzene concentrations atlsifes
and Mardie Station were about 19 ppt, and witharage of 21 ppt, sites 4 — 8 show no real enhaenem
above the background concentration.

The results of benzene, toluene and ethyl benzerasumements made during 2007/2008 are presented in
Table C2. The detection limits for benzene, tobuand ethyl benzene during this sampling periocewer
ppt, 6 ppt and 5 ppt respectively over a 30-daypiaugn period. Where both duplicates were belowlitimét

of detection the result was set to half the linfidetection. The results of some sampling periiusved

vey high concentrations and these are assumed/éoltegen contaminated during transport becauselbies t
were not sealed tightly; they are with signifiedlwi. The concentrations of benzene, toluene and ethyl
benzene show little change from the 2004/2005 mieasents. The monthly average concentration ranged
from about 4 ppt during May/June 2007 to 94 ppditet 9 during September/October 2008. Site 9 had t
highest annual average benzene concentration anldiene to benzene ratio of about 8 compared with a
corresponding ratio of about 10 during 2004/2005.

The results of benzene, toluene and ethyl benzarssunements made during 2008/2009 are presented in
the Appendix in Table C3. Table 7 provides theuahraverage concentrations of benzene, toluene and
ethyl benzene measured at the sampling sites,endancentrations averaged over the three yeaittseof
measurement period. This Table

The benzene concentrations averaged over the ybegs at the background sites was 13 ppt, 21 mhi&n

ppt at sites 1, 3 and 10 respectively, as showiiable 7 .This suggests that the background benzene
concentration on the Burrup Peninsula is about @7+p4 ppt compared with 21 ppt + 1ppt at sites &, —
suggesting that a very small difference in benzamweentrations exist between the background arfeidie o
Burrup Peninsula and the areas closer to indudtr@lactivity. Table 7 also shows that there wvitike |
variation in annual average benzene concentrativasthe three years that measurements were made.

The data in Table 7 can be compared with concentiabf benzene, toluene and ethyl benzene measured
outer urban areas of Melbourne. In Aspendale, Meglie concentrations of BTEX gases were measured
during 7-day sampling times for a period of 10 nhanfLawson et al., 2005). The average concentr&tio
for that period were 300 ppt, 800 ppt and 1100 fpptbenzene, toluene and ethyl benzene respectively
minimum concentrations were 90 ppt, 220 ppt an@@0 Similar concentrations were observed during 7
day sampling periods in March, 2003 in Launcestbfean concentrations of benzene were 230 ppt with a
standard deviation of 120 ppt (Galbally et al., 20Balbally et al., 2004).
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Table 7. Average, maximum and minimum concentrations of benzene, toluene and ethyl benzene measured over the
three years of the Burrup Peninsula Air Pollution Study.

Site Period on  Period off Benzene Toluene Ethykber
1 2004 2005 13 18 5
1 2007 2008 13 11 3
1 2008 2009 13 20 6
Average 13 16 5
M ax 59 98 20
- _Min o ___- - 2 _____-21___
3 2004 2005 16 28 4
3 2007 2008 20 23 4
3 2008 2009 27 43 9
Average 21 31 6
M ax 60 118 26
Min 5 6 1
Average
_ MR8 _____ R TIm
4 2004 2005 27 47 8
4 2007 2008 22 31 6
4 2008 2009 26 51 10
Average 25 43 8
M ax 65 131 26
M - [ 6 2 __
5 2004 2005 21 34 14
5 2007 2008 21 28 9
5 2008 2009 23 52 8
Average 22 38 10
M ax 35 312 26
M - & - . S
6 2004 2005 19 24 9
6 2007 2008 19 17 6
6 2008 2009 20 42 7
Average 19 28 7
M ax 39 79 15
M - 6 - S - 3__.
7 2004 2005 18 23 7
7 2007 2008 19 25 9
7 2008 2009 19 36 7
Average 19 28 8
M ax 47 112 27
_oMin . 2 o _S_____1___
8 2004 2005 18 26 9
8 2007 2008 17 33 9
8 2008 2009 20 32 6
Average 18 30 8
M ax 39 107 29
Min 4 7 1
Average
45678 21+1 335 8+1
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Table 6 continued

Site Period on  Period off ~ Benzene Toluene Ethykbes
9 2004 2005 73 743 93
9 2007 2008 63 586 48
9 2008 2009 150 1112 232
Average 89 814 124
Max 288 2695 330
_oMin o 2 P o
10 2004 2005 12 13 5
10 2007 2008 18 57 8
Average 15 6
M ax 38 412 33
Min 5 24 1

Figure 13a shows the temporal variation of benzgreach of the sites for the 2004/2005 samplingpger
Site 9, Karratha generally has the highest benzeneentrations, presumably due to the increased
emissions of benzene from motor vehicles. Theliglis enhancement of benzene at the lower Busitgs

compared to concentrations measured at the loc&bbaund, at sites 1, 3 and 10, the high resuditatl0
IS due to a contaminated sample.
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Figure 13a. Benzene concentrations at each site plotted against the sample mid-date for the 2004/2005 period.
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The temporal distribution of benzene concentratiomsasured during 2007/2008, are presented in &igur
13b. The concentration of 192 ppt at site 1 isréfseilt of contamination during transport of thenpkes

from Karratha to CMAR, Aspendale. Figure 13c shtiwestemporal variation of benzene concentrations a
the background sites, and those on the lower Buarea for the 2008/2009 sampling period.
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Figure 13b. Benzene concentrations at each sitikedl against the sample mid-date for the 2007/2008
period.
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Figure 13c. Benzene concentrations at each sititedl against the sample mid-date for the 2008/2009
period.

Table D1 in Appendix D lists the concentrationglaf three xylene isomers measured at the samptesy s
for the 2004/2005 sampling period. Monthly averpgen xylene concentrations range from 20 ppt ta2126
ppt at site 9 (Karratha). The average annual curaon of xylenes over the 12 sampling periodsSives

1 and 3 is about 7 ppt compared to about 23 pptsite;s 4 — 8. As expected, there is only a small
enhancement of xylene at Sites 4 — 8 over the Ibaakground concentrations. The average at site 9
higher than any other site probably due to theuerite of motor vehicles.

The p+m xylene and o-xylene concentrations measdugohg 2007/2008 are presented in Table D2 in
Appendix D. The monthly average concentrationggeafrom 1 ppt at site 10 to 356 ppt at site 9, in
Karratha and 1 ppt to 148 ppt at site 9 for p+mergl and o-xylene respectively. The annual avepage
xylene concentrations range from 4 ppt at site 329 ppt at site 9 while o-xylene concentrationsyeal
from 1 ppt to 44 ppt at sites 1 and 9 respectiveljnese are very similar to the concentrations nosxb
during 2004/2005. The annual average concentstwnhe background sites are about 4 ppt and foppt
p+m xylene and o-xylene respectively while the @mrations increase to about 16ppt and 5 ppted dit-

8. Site 9 in Karratha have the highest p+m xyleme o-xylene concentrations and this is most likielg to
the BTEX gas emissions from motor vehicles.

Need to mention Table D3 in Appendix D
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5.2 Particulate Measurements

5.2.1 TSP and PM 1, Measurements

Concentrations of TSP measured at sites 1 — 8 &fid, Pheasured at sites 8 and 8 HI with conditional
sampling are presented in Tables 8a, 8b and 8@ alkrage for sites 1 and 3, considered to represen
background levels, is about 22 pg over the period from August 2004 until mid Septem®@05, and 18

ng m° during both the 2007/2008 and 2008/2009 periodsis $uggests the background TSP levels on the
Burrup Peninsula are about 19 pg.nThe maximum monthly averaged TSP concentraoesl36 pg m

at Site 7, during January/February 2005 and 135 gtrBite 8. During 2004/2005 the average for sites 4

8 is about 34 pg M and 32 ug Mand 32 pg Mduring the 2007/2008 and 2008/2009 sampling periods
respectively. This shows that TSP concentratiprihably due to anthropogenic activities, are enbdron

the lower Burrup Peninsula, at sites 4 — 8 wheeea¥erage mass concentration over the three samplin
periods was about 33 ug mThis is particularly true at Sites 7 and 8, whitad a TSP concentration of 36
ng m*and42 pg n? respectively, averaged over the three annual grio

The magnitude of the TSP concentrations is largdlyctor of the wind direction, especially for sité and

8. For example, the highest monthly concentratiars observed during January/February 2007 and
November 2007/January 2008 at site 8C and thespesieds when the wind direction has a large wast t
south westerly component. Conversely, the perisitls the lowest TSP concentrations at sites 7 and 8
occurred when the wind direction had a significamtth-easterly component.

Conditional samplingo measure PMwascarried out at Site 8HI, about 0.5 to 1 km eaghefHamersley
Iron loading facilities at Parker Point, and aeS3twhich is located about 3 km east of ParkertP@igure

1). Site 8HI was located in order to sample;Pdtiginating from Parker Point, and the samplerrafss
when the wind direction was between 225° and 313% expected site 8HI had the highest TSP
concentration, averaging 117 pg’m12 pg it and 122ug mi®during the three separate sampling periods.
Monthly concentrations at this site ranged fronpus0m® to 560 pg .

At Site 8 the conditional sampler operated whenwiived direction was between 180° and 360°, also to
collect PM, from Parker Point. Table 8a, 8b and 8c show iitets concentrations were 19.8 u‘@ 4.9

pg m° and 37.5 ug Mduring the three annual periodsThe annual average mass concentrations at site 8c
were lower than those measured at site 8, durif@g/2005 (Table 8a) since the wind direction cooditi
was in error by 180° so that samples were colleateeih the wind was coming from directions othemtha
from Parker Point.

The chemical composition of the TSP samples catbsite 8HI was used to compare with the chemical
composition of TSP at the other sites on the BufPepinsula to assess the proportion of TSP emanatin
from the ore loading operations.
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Table 8a. Concentrations of TSP at sites 1 — 8 and PM3, conditionally sampled at sites 8 and 8HI from August 2004
until September 2005. Concentrations are in ug m.

Date/time Date/time TSP Date/time Date/time TSP PMy,
on Off ug m® on Off ugm®  pgn®
Site 1 Site 3
29/07/04 11:55 02/09/04 15:34 11.6 29/07/04 16:00 2/0904 13:10 11.0
02/09/04 15:34  08/10/04 09:50 14.0 02/09/04 13:10 8/1@04 11:30 19.2
08/10/04 09:45 21/11/04 11:25 24.3 08/10/04 11:20 1/1P04 15:35 11.6
21/11/04 11:55 17/12/04 12:00 32.4 21/11/04 15:35 7/12/04 14:00 31.5
17/12/04 12:39  19/01/05 12:40 35.0 17/12/04 14:20 9/01/05 16:12 43.7
19/01/05 13:10 21/02/05 13:05 36.9 19/01/05 16:45 1/02/05 09:44 41.7
21/02/05 13:06  28/03/05 10:27 25.1 21/02/05 09:48 8/02/05 12:13 25.0
28/03/05 11:09  18/04/05 09:09 13.6 28/03/05 12:25 8/04/05 14:31 15.7
18/04/05 09:44  31/05/05 10:36 25.0 18/04/05 14:32 1/0%/05 12:38 9.7
31/05/05 10:58 13/07/05 11:30 33.9 31/05/05 13:14 ot used
13/07/05 11:41  07/08/05 11:32 8.8 13/07/05 15:33 /0&D5 14:41 8.62
07/08/05 11:32  14/09/05 08:05 11.4 not working
. Mean 226 | Mean 218
Site 4 Site 5
01/08/04 12:00 01/09/04 08:49 15.3 01/08/04 16:00 1/0904 11:38 17.1
01/09/04 08:49 07/10/04 08:51 12.1 01/09/04 12:00 7/1@04 11:20 12.4
07/10/04 09:04 20/11/04 08:30 42 .9 07/10/04 11:00 0/1204 12:15 32.0
20/11/04 09:20 18/12/04 06:20 60.3 20/11/04 12:40 8/12/04 07:30 33.4
18/12/04 06:30  18/01/05 09:40 60.6 18/12/04 07:40 8/01/05 12:36 48.6
18/01/05 09:50 16/02/05 06:25 55.2 18/01/05 12:37 6/04/05 07:57 36.4
16/02/05 06:45  23/03/05 09:23 47 .9 16/02/05 08:20 3/02/05 11:29 30.7
23/03/05 10:16  28/04/05 08:30 28.5 23/03/05 11:29 8/04/05 09:57 17.8
28/04/05 08:30 30/05/05 10:11 22.4 28/04/05 10:10 0/0%/05 11:17 155
30/05/05 10:31  30/06/05 08:30 17.6 30/05/05 11:40 0/0&05 09:08 16.2
30/06/05 08:40 08/08/05 08:25 15.6 30/06/05 09:15 8/0&05 09:11 12.6
08/08/05 08:40  13/09/05 08:40 33.7 08/08/05 09:15 3/09/05 10:31 17.0
. Mean 343 [ Mean 241
Site 6 Site 7
03/08/04 13:02 01/09/04 10:35 16.4 01/08/04 14:57 1/0904 13:25 19.2
01/09/04 10:35 07/10/04 10:46 21.3 01/09/04 13:34 7/1@04 13:00 21.8
07/10/04 10:06  20/11/04 10:30 18.7 07/10/04 13:00 0/1204 14:30 46.6
20/11/04 11:20 18/12/04 08:30 38.4 20/11/04 14:30 8/12/04 09:30 58.4
18/12/04 08:45  18/01/05 11:15 471 18/12/04 09:50 8/01/05 15:00 42.4
18/01/05 11:30  16/02/05 07:15 50.G 18/01/05 15:14 6/02/05 09:00 136.0
16/02/05 07:25  23/03/05 10:32 31.9 16/02/05 09:15 3/02/05 12:42 34.7
23/03/05 11:32  28/04/05 09:11 18.1 23/03/05 12:50 8/04/05 10:52 21.3
28/04/05 09:20 30/05/05 12:34 13.3 28/04/05 10:57 0/0%/05 13:49 15.0
30/05/05 12:51  30/06/05 10:03 14.1 30/05/05 13:59 0/0&05 11:15 15.1
30/06/05 10:10 08/08/05 10:03 11.5 30/06/05 11:20 8/0&05 11:08 11.4
08/08/05 10:10 13/09/05 14:26 15.9 08/08/05 11:15 3/09/05 11:38 16.8
Mean 24.7 Mean 36.6
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Table 8a cont

Date/time Date/time TSP Date/time Date/time TSP PM;g
on Off pg m® on Off pgm® pgm
Site 8 Site 8 Conditional

03/08/04 09:19 01/09/04 15:55 22.9 04/08/04 15:20 1/0904 15:59 10.3
01/09/04 16:00 07/10/04 14:35 28.2 01/09/04 16:05 7/1@04 15:25 13.2
07/10/04 15:00 20/11/04 15:30 52.7 07/10/04 15:15 0/1204 16:10 21.4
20/11/04 15:30 18/12/04 11:10 53.4 20/11/04 16:10 8/124/04 11:30 31.0
18/12/04 11:30 18/01/05 16:15 61.7 18/12/04 11:20 8/01/05 16:24 42.9
18/01/05 17:31 16/02/05 10:11 94.6 18/01/05 17:37 6/02/05 10:15 32.0
16/02/05 10:25 23/03/05 13:53 29.3 16/02/05 10:28 3/0205 14:05 24.1
23/03/05 13:58 28/04/05 11:52 135.2 23/03/05 14:05 28/04/05 11:50 13.0
28/04/05 11:54  30/05/05 15:55 65.9 28/04/05 12:10 0/0%®/05 15:30 16.1
30/05/05 15:57 30/06/05 12:00 23.3 30/05/05 15:45 0/0&05 12:05 10.6
30/06/05 12:01 08/08/05 12:25 16.1 30/06/05 12:20 8/08&05 12:09 8.8
08/08/05 12:30  13/09/05 15:39 30.5 08/08/05 12:20 3/09/05 15:39 13.6
Mean 511 | Mean 19.8
Site 8 HI Conditional

04/08/04 11:15 02/09/04 09:00 86.4

02/09/04 09:00 08/10/04 15:05 64.8

08/10/04 15:05 30/11/04 08:40 96.6

30/11/04 13:00 20/12/04 08:30 79.0

20/12/04 08:40 20/01/0508:32 53.0

20/01/05 08:46  23/02/05 08:30 560.9

23/02/05 08:40 31/03/0507:26 49.3

31/03/05 07:30 02/05/05 08:49 81.1

02/05/05 09:00 09/06/0508:36 81.4

09/06/05 10:17 01/07/05 08:50 49.7

01/07/05 09:00 09/08/05 08:38 82.0

09/08/05 08:45 16/09/05 00:00 115.2

Mean 116.6
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Date/time Date/time TSP Date/time Date/time TSP
on Off pg m’ on Off ug m®
Site 1 Site 3
04/05/07 12:45 14/06/07 09:29 12.1 29/01/07 11:07 2/02/07 10:41 454
14/06/07 09:31  02/08/07 10:30 11.6 22/02/07 11:00 0/02/07 09:55 27.7
02/08/07 10:40 09/09/07 10:02 14.6 20/03/07 10:00 4/0®07 12:50 14.8
09/09/07 10:11  25/10/07 15:54 21.6 04/05/07 12:50 4/06/07 08:12 12.6
25/10/07 16:10 09/11/07 09:11 26.2 14/06/07 08:16 2/0&07 13:07 12.1
09/11/07 09:15 09/01/08 09:00 26.9 02/08/07 13:15 9/0®@07 12:30 17.1
09/01/08 09:20 08/02/08 13:55 4.4 09/09/07 12:35 /1@®B7 13:54 24.1
08/02/08 12:30 12/03/08 13:10 14.Q 25/10/07 14:10 9/11D07 10:50 7.3
12/03/08 12:20  27/04/08 10:49 14.6 09/11/07 10:44 9/0D08 10:37 11.0
27/04/08 11:25 04/06/08 10:20 11.9 09/01/08 10:40 8/02/08 13:55 41.7
04/06/08 10:30 17/07/08 09:41 12.2 08/02/08 14:04 2/03/08 11:20 29.8
17/07/08 09:41  14/08/08 11:02 14.7 12/03/08 11:35 7/04/08 10:52 16.6
27/04/08 10:52 04/06/08 12:20 19.4
04/06/08 12:00 17/07/08 11:17 10.8
17/07/08 11:17 14/08/08 09:00 9.7
. Mean 154 | Mean 20.0
Site 4 Site 5
03/05/07 10:07 07/06/07 08:49 20.0 03/05/07 10:53 7/0&07 10:09 175
07/06/07 09:00 04/08/07 08:08 17.9 07/06/07 09:48 4/0&07 09:43 15.0
04/08/07 08:20 12/09/07 08:55 28.1 04/08/07 09:55 2/09/07 09:48 24.0
12/09/07 09:22  16/10/07 13:58 40.9 12/09/07 09:55 6/1W/07 15:20 33.6
16/10/07 14:11  08/11/07 09:37 33.9 16/10/07 15:22 8/1107 10:32 37.3
08/11/07 09:44  08/01/08 09:25 49.3 08/11/07 10:38 8/01D08 10:42 411
08/01/08 09:43  07/02/08 10:54 44 9 08/01/08 10:42 7/0®08 13:38 53.3
07/02/08 11:08 11/03/08 08:48 30.9 07/02/08 13:50 1/03/08 10:05 28.7
11/03/08 09:10 21/04/08 07:39 13.9 11/03/08 10:13 1/04£/08 08:03 26.4
21/04/08 08:10 03/06/08 11:12 21/04/08 08:15 08®a8.2:50 26.6
03/06/08 11:12  14/07/08 11:04 16.6 03/06/08 12:55 4/07/08 10:26 17.2
14/07/08 11:04  13/08/08 08:45 23.7 14/07/08 10:26 3/08/08 09:50 26.3
o Mean 290 ]| Mean 28.9
Site 6 Site 7
03/05/07 11:08 07/06/07 10:09 18.7 03/05/07 11:38 7/0®07 10:53 16.7
07/06/07 10:25 04/08/07 09:00 15.6 07/06/07 11:04 3/0807 10:40 10.3
04/08/07 09:14  12/09/07 10:18 24.0 03/08/07 11:06 2/09/07 10:49 24.7
12/09/07 10:20 16/10/07 14:40 32.6 02/09/07 10:52 6/1A/07 15:52 44 .4
16/10/07 14:51  08/11/07 10:07 39.5 16/10/07 16:11 8/1D07 10:57 46.2
08/11/07 10:07 08/01/08 10:08 37.8 08/11/07 10:57 8/0108 12:00 49.1
08/01/08 10:56  07/02/08 12:00 36.0 08/01/08 12:20 7/0208 14:21 36.7
07/02/08 12:10 11/03/08 09:35 28.7 07/02/08 14:26 1/03/08 10:55 35.2
11/03/08 09:40 21/04/08 09:23 21.7 11/03/08 11:10 1/04/08 10:00 29.4
21/04/08 09:35 03/06/08 12:06 12.3 21/04/08 10:10 3/0®08 14:10 51.6
03/06/08 12:30  14/07/08 11:47 19.5 03/06/08 14:21 4/07/08 12:45 107.5
14/07/08 12:00 13/08/08 10:49 24 .4 14/07/08 13:00 3/08/08 11:35 12.3
________ Mean 29} Mean 387

Table 8b. Concentrations of TSP at sites 1 — 8 and PM3, conditionally sampled at sites 8 and 8HI from February 2007
until August 2008. Concentrations are in ug m.
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Table 8b cont

Date/time Date/time TSP Date/time Date/time TSP

on Off pug me On Off pg m®

Site 8 Site 8 Conditional| |

24/01/07 15:04 22/02/07 08:16 88.1 24/01/07 15:04 2/02/07 08:36  109.7

22/02/07 08:30  20/03/07 12:05 43.2 22/02/07 08:30 0/0207 12:07 57.4

20/03/07 12:20  03/05/07 13:21 22.Q 20/03/07 12:20 3/0®07 14:00 30.8

03/05/07 13:39  07/06/07 12:00 17.4 03/05/07 14:00 7/0®07 12:11 33.1

07/06/07 12:07 03/08/07 09:20 16.3 07/06/07 12:13 3/0&07 09:21 34.4

03/08/07 10:10  12/09/07 11:52 21.2 03/08/07 10:10 2/09/07 11:52 51.9

12/09/07 12:13  16/10/07 09:56 66.0 12/09/07 12:16 6/1@/07 10:10 65.1

16/10/07 10:57 08/11/07 11:38 55.6 16/10/07 10:56 8/11/07 11:52 75.5

08/11/07 12:05 08/01/08 14:13 82.9 08/11/07 12:05 8/0108 14:20 132.0

08/01/08 14:40 07/02/08 15:17 49.8 08/01/08 14:40 7/0®08 15:21 79.3

07/02/08 15:35 11/03/08 11:45 34.4 07/02/08 15:36 1/03/08 12:00 43,5

11/03/08 11:55 21/04/08 10:54 22.6 11/03/08 12:10 1/04/08 11:00 31.9

21/04/08 11:15 03/06/08 14:54 25.1 21/04/08 11:15 3/0®08 14:55 31.5

03/06/08 16:00 14/07/08 14:05 6.5 03/06/08 15:20 /07/08 14:10 20.4

14/07/08 14:05 13/08/08 12:58 20.9 14/07/08 14:10 3/08/08 13:23 26.6
Mean 881 ]| Mean 54.9

Site 8 HI Conditional

21/05/07 09:37  25/06/07 09:36 90.4

25/06/07 09:39  04/08/07 10:27 82.1

04/08/07 10:50 12/09/07 12:43 99.9

12/09/07 12:55 08/11/07 12:35 172.1

08/11/07 12:35 08/01/08 14:20 112.4

08/01/08 15:30 07/02/08 16:10 176.p

07/02/08 16:12 11/03/08 13:00 104.8

11/03/08 13:05 21/04/08 12:00 102.0

21/04/08 12:00 04/06/08 10:24 171.p

04/06/08 10:25 14/07/08 14:30 51.9

14/07/08 14:30  13/08/08 14:08 67.4

Mean 111.9
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Table 8c. Concentrations of TSP at sites 1 — 8 and PMjo conditionally sampled at sites 8 and 8HI from August 2008
until August 2009. Concentrations are in ug m.

Date/time Date/time TSP Date/time Date/time TSP
On Off ug m’ On Off ug m®
Site 1 Site 3
14/08/08 11:10  19/09/08 10:30 210 14/08/08 09:20 9/09/08 12:03 17.5
19/09/08 10:50 27/10/08 13:00 14.3 19/09/08 12:15 7/1@08 14:45 22.1
27/10/08 13:13 27/11/08 10:41 23.7 27/10/08 14:50 7/1P08 12:10 23.9
27/11/08 11:10 07/01/09 09:57 26.1 27/11/08 12:15 7/0109 08:16 27.4
07/01/09 10:20 29/01/09 12:00 37.2 07/01/09 08:35 9/0P/09 14:05
29/01/09 12:15 11/03/09 10:48 23.Q 29/01/09 14:05 1/03/09 09:35
11/03/09 11:20 02/04/09 10:55 18.] 11/03/09 09:35 2/04/09 12:15 14.1
02/04/09 11:19 01/05/09 09:56 17.2 02/04/09 12:30 1/0®09 11:47 12.4
01/05/09 09:58 21/05/09 08:31 16.9 01/05/09 11:49 1/02/09 09:35 12.4
21/05/09 08:40 24/06/09 09:38 10.9 21/05/09 09:43 4/0&/09 10:55 8.2
24/06/09 09:53 17/07/09 11:07 11.3 24/06/09 11:00 6/07/09 08:58 10.2
17/07/09 11:18 04/08/09 10:10 14.9 16/07/09 09:01 4/0&09 13:13 12.0
________ Mean 195} Mean 160
Site 4 Site 5
13/08/08 09:15  22/09/08 08:58 31.3 13/08/08 10:05 2/0208 09:47 51.8
22/09/08 09:15  28/10/08 09:17 58.5 22/09/08 10:05 8/1@08 10:18 80.9
28/10/08 09:25 01/12/08 09:05 47.9 28/10/08 10:25 1/1208 10:00 58.0
01/12/08 09:25 06/01/09 07:10 30.6 01/12/08 10:27 6/0109 08:10 30.3
06/01/09 07:30  29/01/09 10:15 06/01/09 08:26 30MD07:00 43.0
29/01/09 10:30 12/03/09 09:13 30/01/09 07:14 1/2®30:45 37.5
12/03/09 09:30 02/04/09 13:20 34.9 12/03/09 11:00 3/04/09 06:09 39.7
02/04/09 13:36  30/04/09 10:46 27.1 03/04/09 06:35 0/04/09 09:44 30.2
30/04/09 10:54 22/05/09 07:50 16.5 30/04/09 09:44 2/02/09 07:28 21.8
22/05/09 07:54  23/06/09 08:06 11.0 22/05/09 07:35 3/0@09 08:39 14.8
23/06/09 08:20 13/07/09 12:05 18.7 23/06/09 08:45 3/07/09 12:55 22.3
13/07/09 12:20 06/08/09 08:05 21.0 13/07/09 13:10 6/0&09 08:30 20.1
________ Mean 297 |  Mean 375
Site 6 Site 7
13/08/08 11:00 22/09/08 10:17 29.8 13/08/08 12:05 2/02/08 10:50 36.4
22/09/08 10:30 28/10/08 11:18 20.0 22/09/08 11:10 8/1@08 14:03 54.3
28/10/08 11:29 01/12/08 10:41 41.7 28/10/08 14:15 1/12/08 11:46 46.5
01/12/08 11:09 06/01/09 08:44 01/12/08 12:05 080109:32 46.0
06/01/09 08:56  30/01/09 07:30 31.3 06/01/09 09:50 0/0B09 08:07 53.1
30/01/09 07:45 12/03/09 10:15 11.4 30/01/09 08:20 2/03/09 11:13 27.9
12/03/09 10:30 03/04/09 06:43 22.4 12/03/09 11:26 3/04/09 07:11 34.6
03/04/09 06:45  30/04/09 08:48 18.5 03/04/09 07:37 0/0409 12:21 31.4
30/04/09 08:48 22/05/09 08:25 15.3 30/04/09 12:29 2/02/09 08:56 25.2
22/05/09 08:25  23/06/09 09:01 10.7 22/05/09 09:01 3/0&/09 09:39 14.2
23/06/09 09:09 13/07/09 13:23 13.] 23/06/09 09:48 3/072/09 13:55 17.2
13/07/09 13:40 06/08/09 08:50 15.9 13/07/09 14:05 6/0&09 09:20 23.2
Mean 20.9 Mean 34.2
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Table 8c cont

Date/time Date/time TSP Date/time Date/time TSP
on Off pg m® On Off pg m
Site 8 Site 8 Conditional

13/08/08 13:05 22/09/08 11:35 32.9 13/08/08 13:30 2/02/08 12:05

22/09/08 11:55 28/10/08 12:53 43.8 22/09/08 12:15 8/1@08 12:55

28/10/08 13:00 01/12/08 12:25 46.4 28/10/08 13:00 1/1208 12:47 53.5

01/12/08 12:45 06/01/09 10:22 50.9 01/12/08 12:50 6/0109 10:31 65.5

06/01/09 10:45 30/01/09 08:47 41.7 06/01/09 10:45 0/0B09 08:57 51.7

30/01/09 09:05 12/03/09 12:11 47 4 30/01/09 09:05 2/03/09 12:30

12/03/09 12:25 03/04/09 07:56 64.0 12/03/09 12:35 3/04/09 08:00

03/04/09 08:00 30/04/09 13:39 29.7 03/04/09 08:15 0/04/09 13:49 334

30/04/09 13:39  22/05/09 09:25 17.4 30/04/09 13:49 2/02/09 09:30 22.3

22/05/09 09:26  23/06/09 10:06 12.9 22/05/09 09:40 3/0&09 10:10 13.0

23/06/09 10:30  13/07/09 14:32 19.9 23/06/09 10:16 3/07/09 14:45 32.9

13/07/09 14:44  06/08/09 09:47 17.4 13/07/09 14:51 6/0&09 09:50 27.9
________ Mean 33|  Mean 375

Site 8 HI

13/08/08 14:19  22/09/08 12:50 72.1

22/09/08 12:55 28/10/08 12:22 113.0

28/10/08 12:24 01/12/08 13:18 86.4

01/12/08 13:20 06/01/09 11:35 224.5

06/01/09 11:40 30/01/09 09:49 125.9

30/01/09 09:53 12/03/09 13:10 116.4

12/03/09 13:15 03/04/09 09:01 140.p

03/04/09 09:15 30/04/09 14:06 111.6

01/05/09 14:06  22/05/09 10:04

22/05/09 10:04 23/06/09 11:00

23/06/09 11:05 13/07/09 15:20

13/07/09 15:30 06/08/09 10:22 112.1

Mean 122.5

Filters from a number of sites over the three ahsaapling periods have been analysed for a rafige o
elements and soluble ionic species to seek a fimgerfor particles originating from the Parker Riron
ore loading facilities.

The elemental composition of selected samplesistegllin tables F1, F2 and F3 in Appendix F. THalde

ion concentrations are listed in the tables in Amppe G. The tables in Appendix H present the gratm
mass concentrations, the estimated chemical m&3sl [Eoncentration, the iron concentration, the sai-
fraction of the total mass and the iron to sea+slb for the selected samples. The annual aesréyy
these data are summarised in Table 9. The ECM a@mstructed by adding the elements, as their ores,
measured by PIXE plus $9 NO;, NH,;" Mg*, HOOC-COOH, HCOOH and GBOOH, as suggested by
Brook et al. (1997).

ECM = SQ* + NOy + NH," + 1.79V + 1.24Zn + Pb + Br + Cl + Na + soil + rénder (12)
Where:

Soil = 3.48Si + 1.63Ca + 1.58Fe + 1.94Ti + 1.41K (12)
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Remainder = HOOC-COOH + HCOOH + @EDOH + Md”* (13)

Values of ECM are given in Table 9, and are congbavéh gravimetric mass in Figure 14. Figure 14
shows a straight line fitted to the gravimetricadahd the ECM values with a reduced major axisession
for samples from all sites and periods. The slofpile line is 0.78, indicating that most of thexyjmetric
mass is accounted for by the ECM; the remaindgiridbably due contributions of combustion derived
organic and elemental carbon, which were not meaisinr this study and residual water associated thigh
gravimetric mass measurement.

Site 8HI was located close to the ore loading itaed at Parker Point and the Microvol sampler was
programmed to sample only when the wind directi@s firom the ore loading area. In this case iroa wa
used as an indicator of soil dust that origindtech ore the loading processes or transport obtieeto the
loading facilities. The iron content of the pantete matter at Site 8Hi varied from 4.5 % to 70wWiih an
average of 32 % 35 % and 33 % during the threevighgial sampling periods, the highest at any ofdites,

as shown in Table 9. The fraction of sea-saltaathesite was estimated from composition of seawater
provided by Millero (1974), using Mjas an indicator of sea-salt. Site 8Hi had amagesea-salt fraction

of 7.6 %, averaged over the three years. Thisdddwest fraction of sea-salt at any of the sitdence it is
concluded that the particulate samples at thisveitee composed largely of chemical components ddriv
from the ore loading operations.

Table 9 also shows the concentration of iron vasigsstantially from Site 1, the background siteSite 8.
For example, on average iron contributed 3.8 %smadsalt 41.0 % of the TSP patrticulate loadingtat 5
This compares with contributions of 29 % and 19.7o%iron and sea-salt respectively at Site 8. TB®
samples at Sites 5 and 7 had average iron cortédts.7 % — 13.3 % and sea-salt loadings of abOu3
and 27 %, which are intermediate between Site 1 @itel 8. This suggests that the increase in TSP
observed between Site 1 and Site 8 may be duestowhich originates from the ore loading and tramsp
processes. This point is emphasized by the incrga®on to sea-salt ratios proceeding from Site Bite
8.. For example the annual averages for the m@ea-salt ratio varies from 0.09 to 0.11 withtéoraf 0.10
averaged over three years. The correspondingsratisite 8 are 1.25, 1.82 and 1.60 with an arsnerlage
over the 3 year period of 1.61. This is a subghimcrease over the ratios at site 1 indicatimat much of
the dust measured at site 8 originates from théoading facilities at Parker Point. Sites 4, Brdl 7 have
iron to sea-salt ratios of 0.29, 0.49, 0.40 an®,0x&spectively indicating that they are also intpddy dust
from Parker Point since the ratios are elevatedpemad with Site 1.
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Figure 14. ECM as a function of gravimetric mass for all sites.
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Table 9. Concentrations of gravimetric mass (Grav mass), (estimated chemical mass) ECM and iron, fraction of ECM
to gravimetric mass (%) and the fraction of iron and sea-salt in TSP and PM10 samples collected at various sites from
August 2007 until August 2008.

Grav

ECM

%

Fe

%

Site Period on Period off Mass pg m? Total ugm®  Fe Sea ¢ Fe:
3 ea-salt
ug n mas: sall
1 2004 2005 22.6 17.1 77.8 0.6 3.5 37.6 0.10
1 2007 2008 14.8 10.3 68.6 0.6 4.3 43.2 0.11
1 2008 2009 195 12.7 67.2 0.6 3.5 42.3 0.09
Average 19.0 134 71.2 0.6 3.8 41.0 0.10
Max 37.2 30.8 98.3 1.2 6.8 59.2 0.24
_Min_ 45 ___25___A7r__01__ 05 _143__ 001
4 2004 2005
Average 34.3 26.4 75.8 1.9 5.9 22.0 0.29
Max 60.6 50.3 86.7 4.3 10.1 34.7 0.62
Mo ___________21221 __80__ _660__ 08 _ 39 _148_ _ 013
5 2004 2005
Average 24.9 21.3 88.0 2.7 11.7 26.2 0.49
Max 36.4 28.5 118.3 4.1 15.9 38.1 0.70
_Mn___ _________1%_ __130_ __ 712 __ 17 _ 47 _ 185 _ 012
6 2007 2008
Average 25.9 17.8 67.7 3.0 11.1 29.6 0.40
Max 39.5 30.3 76.6 6.5 19.8 41.5 0.71
_Mn____________118_ __v5__ _ 588 __ 12 _ 69__ 194 _ 017
7 2004 2005 36.6 31.1 86.4 3.8 111 26.0 0.46
7 2007 2008 41.4 24.7 68.8 5.4 15.3 26.3 0.63
7 2008 2009 34.2 26.2 77.1 4.6 134 27.6 0.55
Average 374 27.3 77.4 4.6 13.3 26.6 0.55
Max 136.0 120.9 112.2 17.3 47.2 41.5 2.08
_Min____________14 __02____05__ 00 _00_ _01__003
8 2004 2005 59.7 52.3 88.8 135 23.4 19.6 1.25
8 2007 2008 38.1 35.6 88.1 14.7 32.6 19.8 1.82
8 2008 2009 35.3 30.7 84.5 10.8 27.7 195 1.60
Average 42.1 37.8 87.0 13.1 28.8 19.7 1.61
Max 135.2 114.7 109.1 40.2 55.5 32.2 4.35
_Min 65__ _40____6L7 __ 07__101 _123__ 042
8c 2004 2005 19.8 155 78.3 1.6 8.4 17.3 0.56
8c 2007 2008 54.9 54.6 100.5 23.6 40.6 17.9 3.14
8c 2008 2009 38.3 33.7 81.4 12.6 28.7 16.7 1.89
Average 48.7 46.7 93.4 19.2 36.1 175 2.67
Max 132.0 131.6 173.2 64.7 58.7 80.6 6.63
_Min____________130 __103 __ _418__ 16 _ 74 _78__ 030
8Hi 2004 2005 116.6 92.6 85.4 30.9 315 9.5 8.29
8Hi 2007 2008 109.6 76.1 66.4 40.4 34.8 5.1 7.77
8Hi 2008 2009 111.2 77.0 68.2 39.5 33.3 7.7 5.90
Average 113.9 83.3 73.8 36.9 32.9 7.6 7.37
Max 560.9 395.4 127.4 99.0 69.6 24.0 32.80
Min 9.5 4.8 17.5 0.8 4.5 1.3 0.33
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5.2.2 DustTrak Measurements

Figures 15, 16, 17 and 18 show RMoncentrations measured using the DustTrak ingntirat site 8
during 2004/2005 for four periods throughout thedgtplotted as a function of wind direction. Figsirl5
and 17 were plotted using wind directions measuateSite 8 collected at a frequency of 2 minutesjavh
Figures 16 and 18 employed 30 minute averaged dirgttion data from Karratha Airport. The Figures
show that background Plylconcentration at site 8 appears to be about 1@ {1dpased on the concentration
envelope observed in wind directions about HsfePabout 15°. Site 8 is only about 2 — 3 km effiie iron
ore loading facilities at Parker Point and it igdewt from the Figures, that the activities at RarRoint
have a large influence on Rpconcentrations at Site 8. The plot shows a langesase in Ply} over
background concentrations in wind directions raggiom about 220° to 280° i.e. directly downwind of
Parker Point. The other influence on BMoncentrations at site 8 is vehicle traffic tréingl along Burrup
Road. This can be seen as increasedyRbhcentrations, particularly in wind directionsrr about 43° to
105°.

120
Loc7l Road Parker Point

/

100

PMyo pug m™

0 30 60 90 120 150 180 210 240 270 300 330 360
Wind Direction

Figure 15. PMjo concentrations measured by DustTrak at site 8 from4™ August 2004 until 1** September 2004, and
plotted a%ainst wind direction measured at Site 8 at a frequency of two minutes. The average PMji, concentration was
6.6 pg m™ during that period.
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Figure 16. PMjo concentration measured at Site 8 measured with DustTrak from 18" January 2005 until 16" February
2005, and plotted against wind dlrectlon measured at Karratha Airport at a frequency of thirty minutes. The average
PMjo concentration was 31.6 ug m’ dunng that period.
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Figure 17. PM;o concentration measured at Site 8 measured with DustTrak from 23" February 2005 until 23" March
2005, and plotted against wmd direction measured at Site 8 at a frequency of two minutes. The average PMio
concentration was15.3 pg m’ durlng that period.
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Figure 18. PMjo concentration measured at Site 8 measured with DustTrak from 23" March 2005 until 28" April 2005,
and plotted against wind direction measured at Karratha Airport at a frequency of thirty minutes. The average PMig
concentration was10.4 ug m? during that period.

Figures 19 and 20 are plots of RMoncentrations measured at site 8 during 2007/200fy are included
here to represent two periods of high and low,fPddncentrations. The data in Figure 19 is compfilech
PM,;o and wind direction data collected at site 8 fromtdDer 16th 2007 to November 8th 2007. The
average PN} concentration during this period was 27.2 ¢ nThe Figure shows that the concentrations
were highest when the wind direction was from al#id to 300, downwind of Parker Point, indicating
that the ore loading operations have a major impad¢he TSP and Plyiconcentrations at site 8. The other
wind direction with increased Plyiconcentrations is from 8@o 90, and this is most likely the results from
TSP and PN, emissions from motor vehicles travelling along Bpr Road which is adjacent to site 8.
Figure 20 shows the PlyMiconcentrations plotted against wind directiongrfrdune/July 2008. The BM
concentrations during this period averaged onlyualdopg n¥, much lower than the October/November
2007 period. During this period there was a sigaift fraction of the time when the wind directiaas
from east to north east and the site was upwiritaoker Point.
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Figure 19. PMjo concentrations plotted against wind direction at Site 8 from October 16th 2007 to November 8th 2007.
The average PMio concentration for this period was 27.2 ug m*,
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Figure 20. PMjo concentrations plotted against wind direction at Site 8 from June 16th 2008 to July 14th 2008. The
average PMso concentration for this period was 4.4 ug m*,
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5.3  Dust Deposition

5.3.1 Dust Deposition Using Passive Dry Frisbee-type Dust Deposit Gauges

In the Six Monthly Report an initial evaluation @fist deposition flux measurements was includecesi
that report 3-monthly samples were collected asSlt, 4, 5, 6, 7 and 8 for periods 3 and 4. Thali® of
these samples have been inconsistent at all sitasgdthose periods. It was found that the dustgman the
foam pads was often less than that found on thakldlzam pads, which were sent to the Burrup Petansu
and treated in the same manner, except they wedrexposed. Moreover, repeated weighing of the foam
pads showed an unacceptably large range of dust omaimdividual foam pads. Despite repeated weggh
these inconsistencies could not be overcome. Hesetreasons the results of all the dust depositannot

be reported in this final report. The only avaldalestimates dust deposition fluxes are those faom
aerosol spectrometer discussed in the next section.

5.3.2 Dust Deposition Using GRIMM Aerosol Spectrome  ter.

During a visit to the sites in September 2005 a NHRIaerosol spectrometer was used to measure the
number size distribution of particles at each sifdhe GRIMM instrument is battery powered and weigh
only 2.5 kg, so it presented an opportunity to rmeagarticle size distribution. Although measuratae
were taken for only for a short period at each, siteevertheless provides valuable size distrdnutlata
which can be converted to particle concentratiod, then to dust deposition.

Size distributions were measured over a size rémoge0.3 pm — 20 um in 15 steps at each site oegogs

of 1 minute. The data were stored on a removahta tbgger card and then transferred to a notebook
computer. The size distributions showed that mtigges measured were greater than 10 um diameser,
this could be due to losses in the inlet or to timgrstatistics (the sample flow rate is relativigiy; about 2

| minY) . The distributions were then converted to memscentrations by assuming the particles were
spherical and had a density of 2.1 Kg IThe density was chosen to represent a soil baainiron ore
content of about 23 %. This gives a short recdrgbanticle concentrations at the sites. The plartic
distributions were then converted to depositionmig m” day" using particle deposition velocities as a
function of particle diameter, as suggested by Khn-et al. (2004).
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Figure 21. Mass concentration and dust deposition measured with GRIMM aerosol spectrometer at sites 4, 5, 6, 7 and
8 during a short period on 13" September 2005. The deposition fluxes have been multiplied by 10 for display purposes.

The results of the mass concentrations and dustsdt&m measurements are shown in Figure 21 fes st

the lower Burrup, and in Figure 22 for sites 1 &nain northern Burrup area. They appear consistéht
PM;jo results measured with the DustTrak at Site 8gf@mple. The average TSP concentration measured
at Site 8 with the GRIMM was about 40 ug’nwhich is in the range of the DustTrak resultsvaman
Figures 15 — 18. The average TSP loading for ditasd 3 was about 9 pg°mompared with about 40 pg
m™ at Site 8, and about 30 pgsrat sites 4, 5, 6 and 7. These results are ofdhee order as the averages
presented in Table 11, and indicate that higher @@®entrations exist at the lower Burrup sites gamed

to the “background” at sites 1 and 3. The highsm@mncentrations and depositions observed in Fsgeite
and 22, at the start and end of the sampling pgriodincided with site visits, and are probablhefatts
caused by people moving about the site.
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Figure 22. Mass concentration and dust deposition measured with GRIMM aerosol spectrometer at sites 1 and 3 during
a short period on 14" September 2005.

Dust deposition values average about 10 rifglay” at Sites 1 and 3 compared to about 68 rifglay” at
Site 8 and 32 mg day" for sites 4, 5, 6 7, and 8 (Figures 21 and 223)esE depositions indicate that over
this short sample period the more industrial arfeli® Burrup experienced higher dust depositiom tttee
background sites. However, it should be noted tetabsolute values of the dust deposition atcdiriiie
Burrup sites is quite low. In comparison, Valla¢k995), using the frisbee type foam pad samplers t
measure dust deposition fluxes at two villagesdrtimYorkshire. One was located near a poweratdbr

17 months in an area known to have relatively gkt fluxes and a maximum of about 120 mig day*
was measured with an average of about 63 Mglay'. The second site was in a rural area known te hav
lower deposition fluxes and the flux was 23 mg day", using a dry frisbee without an insert. The dust
fluxes measured at the lower Burrup sites are gdligdower than those measured at the high deposgite

in north Yorkshire, except at site 8 which is ckige the ore loading facilities at Parker Point.

5.4  Meteorological Measurements

5.4.1 Wind Direction and Wind Speed

Figures 23 - 26 display wind directions observeditg 8 from during the 2008/2009 sampling period.
These are typical of wind directions measured dutire previous two periods of the study, and thedwi
roses for those are included in Appendix J. Thedwdirection data was collected at 2 minute intisrva
along with wind speed and gust speed and was wsednistruct the plot in Figures 23 - 26. The 2utén
data is available if required. The wind directiatssite 8 vary during the year from about wessdath
west during January to March and west south westanch/April. During May to September there is a
large north easterly component with a smaller doation from the south west to west south west.rify

the last part of the year, from about October taddeber, the wind direction changes back around from
about west to south west.
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Figure 23. Wind roses recorded at site 8 for three periods from 13" August 2008 — 22" September 2008, 22™
September 2008 — 28" October 2008 and 28" October 2008 — 1% December 2008.
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Figure 24. Wind roses recorded at site 8 for three periods from 1% December 2008 — 6" January 2009, 6" January
2009 — 30" January 2009 and 30" January 2009 — 12" March 2009.
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Figure 25. Wind roses recorded at site 8 for three periods from 12™ March 2009 — 3™ April 2009, 3" April 2009 — 30"
April 2009 and 30™ April 2009 — 22" May 2009.
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Figure 26. Wind roses recorded at site 8 for three periods from 22" May 2009 — 23" June 2009, 23" June 2009 — 13"
July 2009 and 13" July 2009 — 6" August 2009.

Figure 27 shows the distribution of wind speed®réed over 2 minute averaging periods at site &dur
2008/2009. It shows that no wind speeds were b@an se¢ during the averaging period, and that about
75 % of wind speeds were less than 4 m'sethe maximum gust speed during this period wasiab2 m

sec.
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Figure 27. Frequency distribution of wind speeds at site 8 during the 2008/2009 sampling period.

5.4.2 Temperature and Relative Humidity

Table 11, in the Appendix shows average, maximugh mmimum temperature measurements at sites 1, 3,
4, 5, 6, 7 and 8 from August 2004 until March 2066m May 2007 until September 2008 and from
September 2008 until August 2009. Temperaturessuned at the sites were used to calculate
concentrations of gaseous species measured in ttliy. s The average, maximum and minimum
temperatures show only small variations from sitsite, generally only a fraction of a degree calsiThe
average, maximum and minimum relative humidity dat@resented in the Appendix, Table 11 and they
show that humidity is more variable from site teeghan temperature. Humidity can be as low as ®%
20%, and maximum humidities can vary from 85% t69%0

Figure 28 shows the daily maximum and minimum tenajpees recorded at site 8 during 2008/2009. The
maximum temperature for this period was about 44dt€ing two days in January, and the lowest
maximum temperature was about 21 °C ofi ine 2009. There were periods of relatively ciagis

during summer 2008/2009. For example, frorfi 2B November the daily maximum, temperatures were
less than 30 °C. During 2008/2009 minimum tempeestvanged from about 12 °C od®2Rine 2009 to 31
°C on 17" January 2009
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Figure 28. Daily maximum and minimum temperatures at site 8 during the 2008/2009 sampling period.

The average, maximum and minimum relative humiglitieeasured during 2008/2009 are presented in
Figure 29. The Figure shows that although maxiniumidities could be about 28 % they were usually
greater than 60 % and were often 100 %.
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Figure 29. Daily maximum and minimum relative humidity measurements at site 8 during the 2008/2009 sampling
period.

5.5 Rainwater Composition

The rainfall amount is measured by the Bureau oted®logy at Karratha Airport, Station 004083
(http://reg.bom.gov.au/climate/averages/tables/cw088.shtm) and the long-term average, measured from
1972 to 2009, is 289.0 mm. The rainfall distribuati given in Figure 30, shows that most of the falls
from December to June, with little falling from yul to November
(http://reg.bom.gov.au/jsp/ncc/cdio/cvg/av?p_stn_n004083&p prim_element index=18&p_display_typ
e=statGraph&period_of avg=ALL&normals_years=allY@Hbata&staticPage). About 72 % falls within
the period from December to April. The rainfall @mts measured at Karratha airport during the three
years of this study were 187.6 mm, 496.2 mm and8&@n in 2004/2005, 2007/2008 and 2008/2009
respectively the first year was below the long temgan, and the subsequent two years were above it.
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Figure  30. Rainfall  distribution at Karratha Aipo from 1972 to 2009
(http:/lreg.bom.gov.au/jsp/ncc/cdio/cvg/av?p_stimn004083&p_prim_element_index=18&p_display_typ
e=statGraph&period_of avg=ALL&normals_years=allYeHData&staticPage=).

The concentrations of cations, anions, rainfall amcand pH measured in rainwater during 2004/2005,
2007/2008 and 2008/2009 at sites 1, 3, 4, 5, §d78&are presented in Tables 10a, 10b, 11a, 1xbadd
12b respectively. Rainwater composition is dongdaby sodium and chloride ions, since most of ttes s
are in close proximity to the ocean. The focushif study will be on the non sea-salt sulfate aitichte
concentrations and deposition in rainwater, simgy tare indicative of the total concentration (naliged
and unneutralised) of sulfuric acid and nitric aicidainwater. Sulfate in rainwater has a seassaltce as
well as a non sea-salt source. The non sea-saltidn of the sulfate in rainwater was estimated by
assuming magnesium had a predominately marine eoulanic ratios provided by Millero, (1974) were
then used to calculate the non sea-salt fracticulfite in the rainwater samples.

The lowest rainwater pH values for individual saesplranging from 4.152 to 4.897, were measurecdgduri
September/October 2008 but the rainwater volumeas Vaav, usually less than 1 mm. Volume-weighted
mean pH values across the three sample periodaspamlues from 4.803 at site 6 in 2004/2005 t@%.4
at site 4 in 2008/2009 (Tables 10a, 11a and 1Z&e volume-weighted mean concentrations are gimen i
bold italics in Tables 10a to 12b. These resuitswsa that background non sea-salt sulfate coretgmtis,
were about 2.0 ped I 4.8 peqtat Sites 1 and 3 giving an overall volume weighteghn of about 3.2 peq
It over the three sampling periodghis is generally lower than non sea-salt sulfaiecentrations measured
at sites 4 — 8 on the lower Burrupthat showedvolweaghted means ranging from 0.6 pécat site 7 in
2008/2009, to 15.6 ped ht site 7 in 2004/2005. The average volume weidjimean non sea-salt sulfate
concentration for the three sampling periods wasut.9 peqt, which was only a small enhancement
over the background levels.

These results can be compared with previous studseg similar sampling and analytical procedures,
carried out in Malaysia and Indonesia. Non sehesalcentrations were measured at several sitesriogy

a range of pollution regimes in Indonesia (Gilkttal., 2000). At the heavily polluted sites ifkada and
Bogor non sea-salt concentrations were 29 [feg B8 peqt, was and were about 13 peyat the
relatively unpolluted GAW station at Bukit Koto Tafig, in west Sumatra. At Petaling Jaya, near Kuala
Lumpur annual volume-weighted mean non sea-safatsulconcentrations in rainwater ranged from
approximately 40 peqd'l- 70 peqt over 5 annual periods, (Ayers et al., 2000) anchfabout 30 ped'l—

60 peq T at other polluted Malaysian sites (Ayers et @02). Even at the relatively unpolluted Malaysian
site in the Cameron Highlands, north of Kuala Lummon sea-salt concentration volume-weighted mean
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was 11.4 peq’l The non sea-salt sulfate concentrations at lumedl sites in Malaysia and Indonesia
exceeded those measured at the local back grotmarsithe Burrup Peninsula, and were similar to the
concentrations at the lower sites on the Burrup.
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Table 10a. Rainfall amount, pH, concentrations of cations, Na', NH,", K*, Mg?*, C&* cation sum and anion sum for the
2004/2005 period. lon concentrations are peq I*. VWM is the volume weighted mean concentrations at each site. The
VWM anions are in bold. Total is the total rainfall for the sample period.

Sample Sample  pH H* Na' NH," K* Mg®* cea* YCat  YAn
(mm)

Site 3
18/04/05 — 06/05/05 14.2 4.586 25.9 71.0 6.6 46 413 18.1 139.7 139.8
06/05/05 — 24/05/05 79.0 5.172 6.7 16.2 1.4 06 1.4 0.9 27.3 26.1
31/05/05 — 13/07/05 71.0 4,733 18.5 39.0 7.0 1.2 6.6 3.7 76.1 74.0

VWM 4.835 14.6 33.8 4.7 14 54 4.4

Total 164.2

Site 5
14/11/04 — 06/03/05 0.8 4.341 45.6 169.4 945 425. 39.6 89.2 463.7 457.5
16/03/05 — 23/03/05 5.8 5.345 45 214.1 78 6 6 404 56.2 329.6 338.4
24/03/05 — 28/04/05 34 5.215 6.1 85.5 16.7 5.2 13.8 25.1 152.3 157.3
28/04/05 — 16/05/05 18.2 4.818 15.2 49.9 54 6 1. 95 5.8 87.4 81.0
16/05/05 — 30/05/05 85.4 4.988 10.3 19.3 15 7 0. 23 1.0 35.1 31.7
30/06/05 — 08/08/05 71.0 4,944 11.4 39.4 5.9 11 6.0 3.7 67.5 64.1

VWM 4951 11.2 38.5 4.8 1.4 6.1 5.3

Total 184.6

Site 6
16/03/05 — 23/03/05 5.8 944.9 537.5 1075 291.571.3
23/03/05 — 28/04/05 3.4 4.698 20.0 123.5 7.4 6.2 24.8 30.5 212.4 222.1
28/04/05 — 16/05/05 14.1 4.736 18.4 46.1 99 91 97 6.7 92.8 84.9
16/05/05 — 30/05/05 60.0 4.830 14.8 30.8 44 2 1 4.8 1.8 57.8 54.7
30/06/05 — 08/08/05 71.0 4.762 17.3 31.0 1.4 8 0 46 2.9 58.0 46.6

VWM 4803 15.7 63.0 20.7 45 125 21.2

Total 154.3

Site 7
16/03/05 — 23/03/05 5.8 1095.3 208.5 91.4 .248 693.4
24/03/05 — 28/04/05 3.4 4.732 18.5 92.1 6.5 4.9 17.1 21.4 160.6 165.2
16/05/05 — 30/05/05 76.5 5.059 8.7 29.7 26 1.2 4.1 1.4 47.6 48.0
30/06/05 — 08/08/05 71.0 4.835 14.6 43.4 3.2 20 6.7 2.4 72.4 68.1

VWM 4953 11.2 74.2 10.1 4.8 14.0 26.5

Total 156.7

Site 8
16/03/05 — 23/03/05 5.8 7.541 0.03 721.8 27.7 34.216.4 759.2 1759.5 1234.8
24/03/05 — 28/04/05 3.4 5.851 1.4 3454 26.3 21.805.9 352.1 853.0 550.3
28/04/05 — 16/05/05 15.0 4.794 16.1 127.9 4.5 15.422.9 51.3 238.0 204.0
16/05/05 — 13/05/05 61.8 4.949 11.2 36.3 2.3 1.8 9 6. 84 66.9 55.0
05/06/05 — 17/06/05 21.4 239.2 30.0 22.4 78.8 .221

VWM 5.028 9.4 118.5 8.7 8.8 32.0 89.4

Total 107.4

Over the three sampling periods the backgroundmetweighted mean nitrate concentrations varied from
about 2.2 peq' at Site 1 in 2007/2008 to 10.7 pedat site 3 in 2008/2009 and the average volume
weighted mean was about 4.7 pédhle background sites. Nitrate concentrations etdver Burrup sites
ranged from 1.2 ped'lat site 7 in 2008/2009 to 14.5 uétat site 8 during 2008/2009. Overall, the nitrate
concentrations averaged 7.2 pégwhich is slightly enhanced ovéire background, even though some sites
had values lower than those measured at some lmacidjsites. This is probably due a similar geolgicy
gradient observed in nitrogen dioxide concentratiprogressing from the local background to the fowe

Burrup sites.
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In contrast to these results, the unpolluted sitesTanah rata and Bukit Koto Tabang have nitrate
concentrations of around 4.7 péfdnd 0.8 peq respectively, (Ayers et al., 2002; Gillett et., £000)
which is similar to the background concentrationSites 1 and 3. However the more polluted siteAsia
have substantially higher nitrate concentratioas thny of the Burrup sites. Concentrations abuarsites

in Malaysia range from approximately 15 pée130 peqt and from 13 ped'— about 38 peq'iin Jakarta
(Ayers et al., 2000; Gillett et. al., 2000).
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Table 10b. Concentrations of anions in rainwater samples for the 2004/2005 period. All concentrations are peq I
*S0,% indicates non sea-salt sulfate. Volume weighted mean concentrations are given in bold italics.

CIr NO, NO; SO  *SO” GO POF F CH,COO HCOO CH,SO; HCO;
Site 3
75.6 0.03 11.5 14.2 6.4 2.2 9.8 1.07 4.4 21.7 0.14 0.2
18.6 0.08 1.2 3.3 1.4 0.1 1.5 0.06 0.4 0.3 80
43.2 0.04 4.9 12.0 7.5 0.5 2.9 0.36 2.5 78 400 03
37.3 0.06 4.2 8.7 4.8 0.6 3.2 0.33 4.0 7.3 040. 0.5
Site 5
174.6 0.16 73.4 62.4 44.4 22.3 10.5 19.0 95.2 0.1
235.6 0.20 12.9 59.4 35.0 5.3 7.6 0.79 4.2 12.1 0.16 1.1
78.3 0.22 7.9 17.5 9.4 6.8 28.5 3.19 5.4 11.8 0.12 0.8
55.6 0.02 8.8 9.7 3.9 0.3 5.2 0.35 0.7 4 0. 0.3
21.9 0.04 1.5 4.8 2.5 0.02 2.5 0.04 0.3 30 0.5
42.4 0.01 5.4 7.7 3.3 0.6 2.5 0.10 1.5 3.7 0.02 0.4
42.0 0.04 4.7 8.7 4.4 0.7 3.4 0.17 1.1 29 .010 0.5
Site 6
1026.7 2.30 240.0 3236 217.4 55.6 18.8 6.49
131.9 0.10 14.2 27.3 13.7 3.3 22.8 1.2 4.6 175 500 0.2
52.6 0.02 10.4 13.5 8.0 0.02 6.0 0.7 0.5 0.7 077 30
34.2 0.03 2.7 6.8 3.3 0.6 2.3 0.2 2.2 5.7 0.3
35.0 0.03 3.5 5.5 1.9 2.0 0.05 0.02 0.2 0.3
69.4 0.10 11.5 17.3 10.2 2.1 35 0.21 1.1 3.1 0.28 0.3
Site 7
1289.3 165.1  466.0  332.7 56.3 18.9 6.28
96.6 0.08 10.0 16.9 6.9 2.9 17.2 1.6 5.0 16.3 0.05 0.3
35.0 0.06 2.4 7.0 3.4 0.04 2.3 0.04 0.4 0.3 0.6
47.9 0.03 8.4 9.7 4.8 0.04 15 0.08 0.12 0.09 0.03 0.4
85.7 0.05 10.8 24.5 15.6 2.1 2.8 0.09 0.3 0.5 0.23 05
Site 8
785.7 1.80 73.9 79.2 0.0 52.0 4.6 14.3 33.7 27.7 790. 177.2
385.8 6.60 4.2 75.8 35.9 44.1 26.3 8.9 9.2 1.4 3.6
136.3 0.94 7.5 18.9 4.8 4.0 0.9 12.6 23.2 0.36 0.3
40.7 0.54 0.01 11.0 6.8 0.1 1.0 0.6 1.0 0.7 0.4
3200 12.31 185 47.9 13.9 7.0 36.5 38.8 1.88
139.1 2.68 7.3 22.4 8.1 5.1 7.4 7.40 4.1 4.8 038 .1 8
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Table 11a. Rainfall amount, pH, concentrations of cations, Na', NH,", K*, Mg?*, C&* cation sum and anion sum for the
2007/2008 period. lon concentrations are peq I*. VWM is the volume weighted mean concentrations at each site. The
VWM anions are in bold. Total is the total rainfall for the sample period.

Sample Sample  pH H* Na' NH," K* Mg®* cea* YCat  YAn
(mm)
Site 1
02/07/07 — 29/07/07 23.8 5.504 3.1 79.0 5.89 35 617 104 119.5 106.8
09/01/08 — 07/02/08 70.4 5.321 4.8 48.4 0.22 22 111 115 78.2 69.0
08/02/08 — 31/03/08 267.2 5.827 15 109.7 11.56 4.824.0 9.3 160.8 145.3
VWM 5.650 2.2 95.7 9.0 4.2 21.1 9.8
Total 361.4
Site 3
22/02/07 — 20/03/07 104.0 5.120 7.6 142.4 2.0 42 323 122 201.7 194.5
14/06/07 — 02/07/07 3.2 5.180 6.6 68.1 2.5 1.6 16.0 4.6 99.3 92.1
03/07/07 — 02/08/07 20.6 4.894 12.8 154.0 5.0 47 653 21.2 234.2 226.2
09/01/08 — 07/02/08 70.4 5.092 8.1 111.7 8.1 38 525 103 167.5 157.1
08/02/08 — 26/02/08 80.2 6.102 0.8 152.0 28.3 6.1 193 8.6 227.6 207.8
12/03/08 — 30/03/08 186.4 4.896 12.7 42.2 2.6 23 9 9 409 74.5 69.7
VWM 5.057 8.8 73.0 7.8 3.7 22.5 8.7
Total 464.8
Site 4
25/06/07 — 04/08/07 23.8 5.241 5.7 65.8 9.3 54 417. 50.4 154.1 113.3
05/02/08 — 06/06/08 362.4 5.241 5.7 65.8 9.3 54 417 504 154.1 113.3
VWM 5.241 5.7 65.8 9.3 54 17.4 50.4
Total 386.2
Site 6
26/01/08 — 07/02/08 65.6 5.192 6.4 12.4 5.2 0.3 3.3 64 34.1 25.6
08/02/08 — 25/02/08 80.2 5.115 7.7 85.5 53 2.2 120. 7.4 128.1 111.3
11/03/08 — 29/03/08 182.0 5.120 7.6 15.9 2.0 06 8 3. 24 32.1 28.0
30/03/08 — 21/04/08 4.8 4.818 15.2 36.0 1.0 0.7 8.6 4.4 65.9 56.5
VWM 5.126 7.5 32.3 3.4 0.9 7.7 4.4
Total 332.6
Site 7
26/01/08 — 07/02/08 65.2 5.500 3.16 14.9 1.6 05 9 3. 44 28.4 25.9
08/02/08 — 25/02/08 80.2 5.513 3.07 52.3 115 20 201 45 85.4 70.4
26/03/08 — 16/06/08 212.0 5.506 3.12 33.6 6.6 1.3 9 7 44 56.9 48.2
VWM 5.507 3.1 34.4 6.8 1.3 8.1 4.4
Total 357.4
Site 8
22/02/07 — 20/03/07 104 4,998 10.0 49.1 2.0 34 912. 7.9 85.3 73.2
25/06/07 — 03/08/07 23.8 6.579 0.3 928.7 39.7 58.264.8 572.0 1863.5 1729.5
26/01/08 — 07/02/08 65.6 4.938 11.5 21.3 0.3 1.3 6 4. 35 425 33.5
08/02/08 — 25/02/08 80.2 5.536 2.9 72.3 32.2 51 .716 10.7 140.0 109.0
11/03/08 — 29/03/08 182.0 4,776 16.7 65.5 3.0 1.6 032 8.9 116.0 111.3
30/03/08 — 21/04/08 4.8 5.141 7.2 22.4 1.0 0.5 52 4.1 40.4 35.1
VWM 4.954 11.1 100.8 9.3 55 28.2 37.3
Total 460.4
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Table 11b. Concentrations of anions in rainwater samples for the 2007/2008 period. All concentrations are peq I
*S0,% indicates non sea-salt sulfate. Volume weighted mean concentrations are given in bold italics.

CIr NO, NO; SO  *SO” GO POF F CH,COO HCOO CH,SO; HCO;
Site 1
85.3 0.1 3.2 12.5 3.2 0.2 1.9 0.4 0.8 0.5 0.1 1.6
51.0 5.1 9.7 3.8 0.2 0.7 0.6 0.5 1.1
119.7 0.1 1.3 15.4 2.6 0.2 3.1 0.4 1.0 0.5 0.1 3.4
104.0 0.3 2.2 14.1 2.9 0.2 2.5 0.3 1.0 0.5 0.1 1.8
Site 3
162.2 2.4 18.6 1.0 1.1 0.5 0.2 2.6 5.7 0.2 0.7
77.0 1.7 8.5 0.03 0.4 0.3 0.1 1.1 2.2 0.8
170.9 10.2 28.5 9.1 2.3 0.9 0.3 3.1 9.2 0.3 0.4
169.5 0.20 4.0 20.4 35 0.5 4.8 0.2 1.4 0.4 6.4
45.0 45 8.1 2.9 0.9 15 2.1 7.0 0.1 0.4
124.9 0.20 4.5 16.8 3.3 1.0 1.6 0.2 2.0 4.9 0.2 0.6
110.6 0.1 4.1 14.8 2.9 1.0 1.8 0.1 2.1 5.3 0.1 1.5
Site 4
63.4 0.4 9.2 21.8 12.5 3.0 1.1 0.7 7.4 16.1 0.5 0.9
63.4 0.4 9.2 21.8 12.5 3.0 1.1 0.7 7.4 16.1 0.5 0.9
63.4 0.4 9.2 21.8 12.5 3.0 1.1 0.7 7.4 16.1 0.5 0.9
Site 6
13.2 3.7 5.5 3.7 0.5 0.3 1.8 26 0.1 0.8
95.4 6.2 13.9 3.3 0.3 0.6 0.7 05 0.1 0.7
17.2 1.5 3.9 1.9 0.4 1.0 0.2 2.2 31 01 0.7
41.1 0.1 2.9 6.1 1.6 0.6 1.8 69 0.1 0.3
35.6 0.0 3.1 6.7 2.6 0.4 0.6 0.2 1.7 2.3 0.1 0.7
Site 7
15.3 4.6 5.4 3.3 0.2 0.3 0.8 0.4 1.6
56.2 0.1 4.2 11.2 4.9 0.2 1.0 0.1 0.9 0.4 1.7
35.8 0.1 4.4 8.3 4.1 0.2 0.6 0.1 0.8 0.4 1.6
36.6 0.1 4.4 8.4 4.1 0.2 0.7 0.1 0.9 0.4 1.6
Site 8
51.8 0.6 1.8 7.1 0.2 1.0 5.2 0.8 1.5 3.4 0.1 0.5
1211.0 125 1987  236.0 95.6 6.3 5.3 6.7 22.2 20.7 1.7 19.3
21.8 0.5 3.3 5.5 3.1 0.2 0.9 0.9 0.4 0.4
80.6 0.6 6.1 12.5 3.7 1.5 4.8 0.3 1.0 0.4 1.8
72.6 5.7 12.5 1.7 0.8 0.7 0.6 3.6 14.1 0.2 0.3
24.9 0.1 1.4 4.7 2.0 0.4 0.0 1.4 1.6 0.7
120.4 1.0 14.5 21.7 6.8 1.2 2.7 0.8 3.2 7.6 0.2 1.6
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Table 12a. Rainfall amount, pH, concentrations of cations, Na', NH,", K*, Mg?*, C&* cation sum and anion sum for the
2008/2009 period. lon concentrations are peq I*. VWM is the volume weighted mean concentrations at each site. The
VWM anions are in bold. Total is the total rainfall for the sample period.

Sample Sample  pH H* Na' NH," K* Mg®* cea* YCat  YAn
(mm)
Site 1
19/09/08 — 27/10/08 0.8 4.398 40.0 325.0 52.124.3 78.4 77.0 596.8 579.3
27/10/08 — 27/11/08 0.4 4,772 16.9 126.1 010. 34 23.7 14.5 194.6 181.5
27/11/08 — 07/01/09 9.0 44.1 28.6 2511.8 10.8 97.9 88.4
07/01/09 — 29/01/09 190.6 5.342 45 59.7 20 2.2 145 5.3 88.2 86.6
29/01/09 — 11/03/09 243.8 6.124 0.8 107.2 44.917.7 13.1 3.3 187.1 149.6
21/05/09 — 24/06/09 25.0 5.722 1.9 128.8 6.9 85 29.7 35.5 211.2 198.3
VWM 5.616 2.4 88.3 25.1 10.7 14.7 6.1
Total 469.6
Site 3
19/09/08 — 27/10/08 0.8 4,788 16.3 1150.3 .855 65.7 305.4 281.1 19745 1989.2
29/01/09 — 11/03/09 443.4 5.705 2.0 282.7 4.413.9 57.8 23.0 383.7 380.2
21/05/09 — 24/06/09 25.0 5.458 35 111.3 251 7.6 23.5 19.6 178.0 158.2
VWM 5.682 2.1 275.0 51 13.6 56.4 23.2
Total 469.2
Site 4
01/12/08 — 06/01/09 9.8 7.517 0.0 209.2 2.7 8.4 62.4 540.7 823.5 484.3
06/01/09 — 29/01/09 190.6 6.369 0.4 60.5 0.6 1.3 10.6 26.8 100.2 105.0
29/01/09 — 12/03/09 243.8 6.553 0.3 66.3 3.0 2.1 13.5 43.8 128.9 119.7
22/05/09 — 23/06/09 25.0 7.067 0.1 219.2 149 510 59.8 360.3 664.8 486.8
VWM 6.425 0.2 75.0 2.7 2.3 15.8 64.1
Total 469.2
Site 5
28/10/08 —01/12/08 1.2 4.266 54.2 143.2 4 8 50.0 67.5 323.3 273.9
30/01/09 — 12/03/09 434.2 5.802 1.6 142.5 46 4.6 28.7 21.2 203.1 205.3
22/05/09 — 23/06/09 25.0 6.582 0.3 451.6 97.9 582 103.2 105.7 784.5 665.2
VWM 5.784 1.6 79.6 4.8 2.9 16.4 13.0
Total 460.4
Site 6
22/09/08 — 28/10/08 0.8 4.152 70.5 38.6 223 .7 3 15.7 19.6 170.3 190.1
01/12/08 — 06/01/09 9.0 4.636 23.1 46.1 97 0 4 11.2 7.7 101.9 103.2
06/01/09 — 30/01/09 190.6 5.409 3.9 39.6 1.4 9 0. 9.0 2.9 57.6 65.5
30/01/09 — 12/03/09 243.8 5.249 3.9 50.0 2.0 1.1 9.0 4.7 70.7 71.4
22/05/09 — 23/06/09 25.0 4.927 5.6 24.3 49 7 1. 58 8.6 51.0 56.1
VWM 5.349 4.5 44.3 2.1 1.1 8.9 4.3
Total 469.2
Site 7
22/09/08 — 28/10/08 0.8 4.870 13.5 37.2 116 .7 3 138 18.4 98.2 100.9
01/12/08 — 06/01/09 9.0 4.847 14.2 21.4 7.3 3 2. 64 5.9 57.5 62.7
06/01/09 — 30/01/09 190.6 5.123 7.5 43.0 1.0 10 .2 8 2.3 63.2 68.3
30/01/09 — 12/03/09 243.8 5.190 6.5 53.6 2.4 1.4 8.6 2.8 75.2 72.7
22/05/09 — 23/06/09 25.0 4.720 19.1 27.3 6.0 1.3 6.2 4.5 64.3 59.4
VWM 5.112 7.7 23.6 1.1 0.6 4.1 1.4
Total 469.2
Site 8
22/09/08 — 28/10/08 0.8 4.469 34.0 100.3 18.5 6.6 37.1 86.3 282.8 281.6
01/12/08 — 06/01/09 9.0 4.524 29.9 77.1 4.5 25 .019 251 158.1 148.8
06/01/09 — 30/01/09 190.6 5.872 1.3 44.9 2.2 1.9 081 12.7 73.9 79.6
30/01/09 — 12/03/09 243.8 5.531 2.9 74.5 1.3 2.1 431 8.7 103.8 106.1
22/05/09 — 23/06/09 25.0 5.301 5.0 272.5 17.8 21.566.3 87.9 471.1 422.6
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VWM 5.527 3.0 73.1 2.7 3.0
Total 469.2

15.8

15.0
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Table 12b. Concentrations of anions in rainwater samples for the 2008/2009 period. All concentrations are peq I
*S0,% indicates non sea-salt sulfate. Volume weighted mean concentrations are given in bold italics.

CIr NO, NO; SO  *SO” GO POF CH,COO HCOO CH,SO; HCO;
Site 1

3325 0.2 1279  103.6 62.0 3.1 35 1.8 0.8 34 02 01
134.6 10.8 22.1 9.5 3.0 1.8 0.3 25 5.6 05 0.3
48.2 19.0 10.8 4.5 6.1 1.6 0.6 2.1

61.8 2.0 10.9 3.2 1.2 1.6 0.2 2.2 5.5 01 1.1
116.5 0.7 9.5 2.5 0.5 10.3 0.0 2.1 2.8 4 0. 6.8
125.4 12.6 25.6 9.9 2.4 13.1 0.1 6.1 9.8 05 27
93.8 0.2 2.4 11.1 3.3 1.0 6.7 0.1 2.2 4.3 0.3 1 4.
Site 3
1398.6 266.3 306.4 144.4 2.0 6.9 2.4 0.7 1.3 33 30
332.3 10.4 25.8 1.0 0.7 1.5 0.3 1.7 1.4 33 26
112.1 8.0 28.3 15.8 0.3 4.5 0.1 1.7 1.7 00. 15
322.4 10.7 26.4 2.0 0.6 1.6 0.3 1.7 1.4 3.1 2.5
Site 4

241.1 0.4 0.2 54.5 21.4 1.2 11.7 3.8 2.9 0.7 03 7.16
70.6 4.8 14.5 9.0 0.7 0.0 0.1 1.3 0.9 0.1 11.9
77.6 5.1 12.7 5.5 0.4 2.2 0.1 2.0 1.4 18.2
223.1 42.6 63.9 32.2 38.9 5.9 0.4 19.5 32.6 0.2 955
85.9 0.4 6.9 17.0 8.7 2.6 1.7 0.2 2.6 2.9 0.1 21.0
Site 5

157.0 5.8 107.8 81.3 0.7 0.5 1.1 2.0 3.3 1.1 1 0.
169.0 8.0 20.8 5.6 0.3 0.7 0.1 1.5 1.4 2 3.
491.0 33.1 90.6 35.9 17.8 6.1 0.5 3.4 2.7 02 951
93.2 5.8 9.4 24.6 7.3 1.2 1.0 0.1 1.6 1.5 0.2 4.1
Site 6

46.5 36.4 23.7 15.3 6.3 6.8 0.9 6.7 60.8 1.9 0.1
52.8 14.6 10.5 4.6 3.0 0.0 3.6 18.0 0.4 0.2
45.1 2.7 6.6 1.9 0.7 7.3 1.0 0.8 0.1 1.3
56.9 1.4 4.7 0.0 0.5 0.7 2.5 3.3 0.1 3 1.
28.0 4.0 5.2 2.1 1.0 3.3 0.1 4.0 9.5 0.2 0.2
50.5 2.3 5.7 1.0 0.7 35 0.1 2.0 3.0 0.1 2 1.
Site 7

45.8 30.3 19.4 12.1 0.7 2.0 0.3 0.7 0.9 0.2 0.4
24.4 10.2 6.5 3.1 15 3.0 3.1 13.4 0.2 0.4
48.7 2.4 6.1 1.8 0.8 3.9 1.8 3.7 0.7
59.0 1.6 5.1 0.5 0.4 0.9 1.5 2.9 0.1 0.4
31.3 6.0 4.6 1.3 1.6 1.1 0.2

26.3 1.2 2.8 0.6 0.3 1.1 0.3 1.6 3.4 0.1 0.5
Site 8

107.8 0.2 34.8 36.6 17.0 7.5 3.8 1.0 12.5 75.6 1.6 0.2
76.5 0.3 23.6 25.6 15.6 2.5 2.0 2.8 15.0 0.7 0.2
47.0 0.2 8.9 14.7 8.9 0.5 1.5 0.3 1.9 1.0 3.8
81.3 4.4 11.4 3.8 0.7 2.8 0.1 1.8 1.9 0.0 1.7
273.3 30.3 57.4 22.2 10.3 29.8 2.8 11.7 4.4 14 01
77.5 0.2 8.0 15.5 7.1 1.2 3.7 0.3 2.4 2.0 0.2 2.5
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5.6  Deposition of Nitrogen and Sulfur

A major aim of this study was to measure the tdegosition of acidity to the ground. The strongenal
acidity, resulting from industry is in the form sdilfuric and nitric acids, both as free and neidea acids.
These are formed as the products of the oxidationtmgen dioxide and sulfur dioxide, some of whis
emitted from industrial sources. Reactions 14 8cshow the basic steps in the atmospheric oxidaifon
nitrogen to produce nitric acid and ammonium nérahe major neutralised form of nitric acid. f8ut
acid can also be formed as a result of chemicatiges in the atmosphere. The major oxidation stae
shown in reactions 19 to 23. Reactions 17 andti®22 and 23 show the free acid and neutralisedSaf
nitric acid and sulfuric acid respectively. Thactons also show the role of ammonia in the foromabf
the neutralised species.

Nitrogen oxidation and formation of nitric acid and ammonium nitrate

N, + O, = 2NO (14)
NO + HO,* (or RO,) =—— NO, + OHe (15)
NO + O3 = NO, + O, (16)
NO, + OHe = HNO; (17)

(18)

NH; + HNO; =———= NH4NO;

Gas phase sulfur oxidation and formation of sulfur dioxide and
ammonium bisulfate and ammonium sulfate aerosol.

S + 0, — SO, (19)
2S0, + O, = 2S0; (very slow unless catalysed) (20)
SO, + O3 =——— SO; + 0O, (20)
SO, + H,0, =—— S0O; + H,0 (21)
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SO, + *OH + M = HOSO,*» + M (22)

HOSO,» + O, = HO,*» + SO3 (23)
SO; + H,O M + == H,SO, + M (24)
NH; + H,SO, = (NH,),SO, (25)
2NH; + H,SO, = NH4HSO, (26)

Aqueous phase sulfur oxidation and formation of sulfur dioxide and
ammonium bisulfate and ammonium sulfate aerosol.

SO, + H,0 <= S0,*H,0 (27)
SO,»*H,0 <~———= H' + HSO; (28)
HSO; <= H'+ SO~ (29)
HSO;” + H,0, <~———— H,0 + SO,00H - (30)
SO,00H ™ + H" =——— H,S0, (31)

Wet deposition fluxes in meqfof nitrogen and sulfur were calculated from theafai amount in mm and
the concentrations of nitrate, sulfate and ammorirunmits of peqt in the rainwater samples collected at
each site. The results of the wet deposition #ufe 2004/2005, 2007/2008 and 2008/2009 are shown
Tables 13a, 13b and 13c respectively. The rairdatiounts are given in Tables 10a, 11a and 12a
respectively, and it is immediately obvious thatrenmin fell during 2007/2008 and 2008/2009 tharirdyu
2004/2005. During 2004/2005 rain fall amounts edrirom 107 mm to 185 mm whereas they varied from
332mm to 465 mm during 2007/2008 and about 460 m#6© mm in 2008/2009; the increase in the last
two years will directly increase the wet depositituxes of nitrate ion, ammonium ion and non sdaiea.
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Table 13a. Wet deposition fluxes of nitrogen and sulfur during the 2005/2005 sampling period. *S0,” is the non sea-

salt fraction of the sulfate.

Sample N@  *SO/” NH,"
meqn?¥ meqn¥  meqnt
Site 3
18/04/05 — 06/05/05 0.2 0.1 0.1
06/05/05 — 24/05/05 0.1 0.2 0.1
31/05/05 - 13/07/05 0.3 0.6 0.5
total 0.6 0.9 0.7
Site 5
14/11/04 — 06/03/05 0.1 0.1 0.1
16/03/05 — 23/03/05 0.1 0.2 0.1
24/03/05 — 28/04/05 0.0 0.1 0.1
28/04/05 — 16/05/05 0.1 0.1 0.1
16/05/05 — 30/05/05 0.1 0.3 0.1
30/06/05 — 08/08/05 0.4 0.3 0.4
total 0.8 1.0 0.9
Site 6
16/03/05 — 23/03/05 1.4 1.2 3.1
23/03/05 — 28/04/05 0.1 0.1 0.0
28/04/05 — 16/05/05 0.1 0.1 0.1
16/05/05 — 30/05/05 0.2 0.2 0.3
30/06/05 — 08/08/05 0.2 0.2 0.1
total 2.0 1.8 3.6
Site 7
16/03/05 — 23/03/05 1.0 1.9 1.2
24/03/05 — 28/04/05 0.0 0.1 0.1
16/05/05 — 30/05/05 0.2 0.4 0.2
30/06/05 — 08/08/05 0.6 0.4 0.2
total 1.8 2.8 1.7
Site 8
16/03/05 — 23/03/05 0.4 0.1 0.2
24/03/05 — 28/04/05 0.0 0.1 0.1
28/04/05 — 16/05/05 0.1 0.1 0.1
16/05/05 — 13/05/05 0.0 0.4 0.1
05/06/05 — 17/06/05 0.4 0.1 0.6
total 1.0 0.9 1.1
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Table 13b. Wet deposition fluxes of nitrogen and sulfur during the 2007/2008 sampling period. *S0,” is the non sea-

salt fraction of the sulfate.

Sample N@  *SO/” NH,"
meqn?¥ meqn¥  meqnt
Site 1
02/07/07 — 29/07/08 0.1 0.1 0.1
09/01/08 — 07/02/08 0.4 0.3 0.0
08/02/08 — 31/03/08 0.3 0.7 3.1
total 0.8 1.0 3.2
Site 3
22/02/07 — 20/03/07 0.2 0.1 0.2
14/06/07 — 02/07/07 0.0 0.0 0.0
03/07/07 — 02/08/07 0.2 0.2 0.1
09/01/08 — 07/02/08 0.3 0.2 0.6
08/02/08 — 26/02/08 0.3 0.3 2.3
12/03/08 — 30/03/08 0.8 0.5 0.5
total 1.9 14 3.6
Site 4
25/06/07 — 04/08/07 0.2 0.3 0.2
05/02/08 — 06/06/08 3.3 4.5 3.4
total 35 4.8 3.6
Site 6
26/01/08 — 07/02/08 0.2 0.2 0.3
08/02/08 — 25/02/08 0.5 0.3 0.4
11/03/08 — 29/03/08 0.3 0.3 0.4
30/03/08 — 21/04/08 0.0 0.0 0.0
total 1.0 0.9 1.1
Site 7
26/01/08 — 07/02/08 0.3 0.4 0.1
08/02/08 — 25/02/08 0.3 0.2 0.9
26/03/08 — 16/06/08 0.9 0.9 14
total 1.6 15 2.4
Site 8
22/02/07 — 20/03/07 0.2 0.0 0.1
25/06/07 — 03/08/07 4.7 25 1.0
26/01/08 — 07/02/08 0.2 0.2 0.0
08/02/08 — 25/02/08 0.5 0.3 2.5
11/03/08 — 29/03/08 1.0 0.4 0.6
29/03/08 — 21/04/08 0.0 0.3 0.2
total 6.7 3.7 4.5
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Table 13c. Wet deposition fluxes of nitrogen and sulfur during the 2008/2009 sampling period. *S0,4” is the non sea-

salt fraction of the sulfate.

Sample NO; *SO,” NH,"
meqn?¥ meqn¥  meqnt
Site 1
19/09/08 —27/10/08 0.1 0.0 0.0
27/10/08 —27/11/08 0.0 0.0 0.0
27/11/08 — 07/01/09 0.2 0.0 0.3
07/01/09 — 29/01/09 0.4 0.6 0.4
29/01/09 — 11/03/09 0.2 0.6 11.0
21/05/09 — 24/06/09 0.3 0.2 0.2
total 1.1 1.6 11.8
Site 3
19/09/08 — 27/10/08 0.2 0.1 0.1
29/01/09 — 11/03/09 4.6 0.0 1.9
21/05/09 — 24/06/09 0.2 0.4 0.3
total 5.0 0.5 2.4
Site 4
01/12/08 — 06/01/09 0.0 0.2 0.0
06/01/09 — 29/01/09 0.9 1.7 0.1
29/01/09 — 12/03/09 1.2 1.3 0.7
22/05/09 — 23/06/09 1.1 0.8 0.4
total 3.2 4.1 1.3
Site 5
28/10/08 — 01/12/08 0.0 0.1 0.0
30/01/09 — 12/03/09 3.5 2.4 2.0
22/05/09 — 23/06/09 0.8 0.9 2.4
total 4.3 34 4.4
Site 6
22/09/08 — 28/10/08 0.0 0.0 0.0
01/12/08 — 06/01/09 0.1 0.0 0.1
06/01/09 — 30/01/09 0.5 0.4 0.3
30/01/09 — 12/03/09 0.3 0.0 0.5
22/05/09 — 23/06/09 0.1 0.1 0.1
total 1.1 0.4 1.0
Site 7
22/09/08 — 28/10/08 0.0 0.0 0.0
01/12/08 — 06/01/09 0.1 0.0 0.1
06/01/09 — 30/01/09 0.5 0.3 0.2
30/01/09 — 12/03/09 0.4 0.1 0.6
22/05/09 — 23/06/09 0.1 0.0 0.2
total 1.1 0.5 1.0
Site 8
22/09/08 — 28/10/08 0.0 0.0 0.0
01/12/08 — 06/01/09 0.2 0.1 0.0
06/01/09 — 30/01/09 1.7 1.7 0.4
30/01/09 — 12/03/09 1.1 0.9 0.3
22/05/09 — 23/06/09 0.8 0.6 0.4
total 3.8 3.3 1.3
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Tables 13a, 13b and 13c display the wet depodities of ammonium, nitrate and non sea-salt sailfat
estimated at each site. The fluxes ranged froratabameq rif — 2 meq rif for background levels of nitrate
and non sea-salt and about 0.7 mé&n2.5 meq M for ammonium, and the fluxes were higher during
2007/2008 and 2008/2009, especially for ammonium ibhere were some periods when deposition at the
background sites were high; 11.8 me§for NH," at site 1 and 5.0 meqTfor nss-S@ at site 3, both
during 2008/2009 are examples. The wet depoditixes for species given in Tables 13a show a gdner
increase at the lower Burrup sites when they amgpened to the background sites during 2004/2005.
During the last two years of the study this diffeze is not so clear. Sites 4 and 8 have depodltigas

that are higher than background during 2007/2008,during 2008/2008 sites 6 and 7 have fluxesateat
lower than the background fluxes for that year.

Dry deposition fluxes were estimated from the patdf the gas concentration, the sampling periatithe

dry deposition velocity. Deposition velocities faitrogen dioxide, sulfur dioxide and nitric aciceaaken

from Manins, (1994). This used an inferential t@ghe to estimate deposition velocities for Malaysi
conditions.

The deposition flux, & to the surface of a gas such as sulfur dioxidg beadescribed in terms of a dry
deposition velocity,

C C
Fd=CxVd=—=,——~ (32)
rt (ra + r'b + rc)
Where:
C is the near-surface concentration of the reletrace gas.
Vd is inversely proportional to the sum of three sesice terms
vd =(ra+rb+rc)” (33)

These terms characterise the critical factors odlintg surface-atmosphere exchange (Hicks et 8B7)L
Where:

ra is aerodynamic resistance,

rb is surface boundary layer resistance, and

rc is surface or canopy resistance (Hicks et 8B/1Baldocchi et al., 1987).

The annual average values dry deposition veloaitie® 0.0090 m sé¢0.0028 m setand 0.0021 m séc
for nitric acid, sulfur dioxide and nitrogen dioridespectively (Manins 1994). The dry depositiomx for
ammonia was taken from Puxbaum and Gregorgi, (198#rred deposition velocities from such studies
as Meyers et. al. (1991) show annual average déposilocities can vary by about 10%. Since déjwrs
flux is the product of deposition velocity and gaixing ratio this variability flows through to thdeposition
flux so that it has at least a 10% uncertainty.

The dry deposition results, shown in Table 14 aleutated from the 12 approximately monthly average
concentrations of the gases measured at eachvsitdle three sampling periods. The total depwsiffiux

for the period is the addition of the monthly valuer each gas, and is given in the last columtha
Tables. Although the data in this Table have bmmlected over three sampling periods that areofithe
same length, they can be compared with each offiable 14 has the 95 % confidence limits, whichwsho
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that at each site the variation in monthly fluxeerahe three year sampling period, is small coregbén the
mean. The Table clearly shows the variation irdBibetween sites over the three sampling years.

The total dry deposition fluxes, presented in Tdllevary from about 8.8 megyr™ at Site 1 to 40.4 meq
m? yr' at Site 9, in Karratha. The large value at Siie 8ue largely to the high deposition of ammonia,
which most likely has a local source. The locatkomound dry deposition flux is about 12 med yn’, as
defined by the average of Sites 1, 3 and 10. Tiern obvious, although small increase in the dry
depoi’gionlﬂux over the background at the lowerrBp sites which range from 14.2 medf yr’ to 17.7
meq nY yr-.

Table 14. Approximately monthly average dry depositates of ammonia, nitrogen dioxide, sulfur diex

and nitric acid gases, and their variation fromrtrean.

Site Statistic ml(\e|<|:|_|?r'12 ml(\elé)iﬁz mgé)z 2 nlw_iel\(lqonsﬁz Total

1 average 0.5 0.2 0.1 0.2 0.9
95% confidence +0.1 <+0.1 <+0.1 <+0.1 0.1

3 average 0.5 0.2 0.1 0.2 1.0

95% confidence +0.1 <+0.1 <+0.1 +0.1 +0.1

4 average 0.6 0.5 0.1 0.3 15

95% confidence +0.1 +0.1 <+0.1 +0.1 +0.2

5 average 0.8 0.7 0.1 0.3 2.0

95% confidence +0.3 +0.1 <+0.1 +0.1 +0.3

6 average 1.0 0.5 0.1 0.3 1.9

95% confidence +0.5 +0.1 <+0.1 <+0.1 +0.5

7 average 0.6 0.3 0.1 0.3 13
95% confidence +0.1 <+0.1 <zx0.1 +0.1 +0.2

8 average 0.7 0.5 0.1 0.3 1.7
95% confidence +0.3 +0.1 <+0.1 <01 +0.3

9 average 2.5 0.6 0.1 0.2 3.3

95% confidence +2.2 +0.5 +0.1 +0.3 +29

10 average 0.8 0.2 0.1 0.2 1.2
95% confidence +0.2 <+0.1 <zx0.1 <+0.1 +0.2
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Table 15 displays results for the total of the waed dry annual deposition flux of nitrogen and wu(iN +

S) estimated at the various sites, and the prapodf dry deposition measured during the three famp
periods. The dry deposition fluxes in the Tablgenheen adjusted to give the total annual depaosttic

so they can be directly compared with other sargptiariods and locations. Rainwater samplers wete no
collected at sites 9 or 10, and at sites 1 andrihg@004/2005 or at site 5 in 2007/2008 so wetod@mn
was not measured at those sites.

The total annual deposition flux of nitrogen antfusuat the background sites varied from 13.1 mégynt
at Site 3 to 26.1 meqfryr* at Site 1. Over all periods the total backgrodagosition flux of N + S
averaged 17.8 meqyr’+ 4.6 meq nf yr*. The fraction of dry deposition ranged from 44 %8£% with
an average of 61.4 % 12.8%. The total N + S flux at the backgroundsivas composed of about 88 %
nitrogen (NH, NH,", NO, and HNQ) and about 54 % of the total flux was wet anddkposition of
ammonia.
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Table 15. The estimated annual deposition flux of nitrogen and sulfur at each site for the2004/2005, 2007/2008 and
2008/2009 sampling periods.

Site/  NH," NO;s *SO,” NH; NO, SO, HNO; TotDry  Total %
year meqn¥ megqn?¥ meqn? meqn’ meqnf meqnf¥ meqn¥ megn¥ meqn?  Dry

Background Sites

1/04 4.3 1.8 0.8 1.9 8.8
1/07 3.2 0.8 1.0 3.9 1.6 0.8 1.8 8.1 131 61.8
1/08 11.8 11 1.6 6.6 1.7 0.9 2.3 11.6 26.1 44.4
3/04 0.7 0.6 0.9 6.5 2.3 11 2.1 12.1 14.3 84.4
3/07 3.6 1.9 14 3.8 2.2 11 1.8 8.8 15.7 56.0
3/08 2.4 5.0 0.5 5.5 2.3 11 3.2 12.1 20.0 60.5
Background Average and 95% confidence range

4.3 1.9 11 5.3 2.0 1.0 2.2 10.5 17.8 61.4

+3.8 +1.6 +0.4 +1.2 +0.3 +0.1 +0.5 +17 +46 +12.8
Lower Burrup Sites
4/04 4.9 5.3 15 2.6 14.2
4/07 3.6 3.5 4.8 5.7 5.3 13 2.5 14.8 26.7 55.4
4/08 1.3 3.2 4.1 7.6 6.9 1.6 4.2 20.4 29.0 70.3
5/04 0.9 0.8 1.0 55 7.3 1.7 3.1 17.7 20.4 86.7
5/07 9.5 7.4 1.6 3.1 21.6
5/08 4.4 4.3 3.4 10.6 9.1 1.7 3.6 25.1 37.2 67.5
6/04 3.6 2.0 1.8 6.9 5.5 14 3.1 16.9 24.3 69.3
6/07 11 1.0 0.9 11.1 4.5 1.2 2.4 19.3 22.3 86.5
6/08 1.0 11 0.4 16.6 5.4 1.3 3.1 26.5 29.0 91.4
7104 1.7 1.8 2.8 5.7 4.2 11 2.6 13.7 19.9 68.8
7107 2.4 1.6 15 7.7 3.5 1.0 2.0 14.3 21.4 66.8
7/08 1.0 11 0.5 7.6 3.8 14 4.0 16.7 19.3 86.5
8/04 11 1.0 0.9 6.0 6.4 13 3.2 16.9 19.8 85.3
8/07 4.3 6.7 3.1 7.6 5.7 13 2.9 17.4 31.6 55.1
8/08 1.3 3.8 3.3 11.4 6.5 15 3.3 22.6 31.0 72.9
9/04 31.9 6.7 0.7 11 40.4
9/07 27.7 6.2 0.7 3.3 37.9
9/08 22.5 9.3 0.8 3.8 36.5
12/0 10.4 1.3 0.6 2.0 14.4
107/0 5.9 1.6 0.7 1.9 10.1
Lower Burrup Average
2.1 2.5 2.2 8.5 5.7 14 3.1 18.6 25.5 74.0
Fraction of total, Percent
8.4 9.6 8.6 33.1 22.3 5.4 12.1

Table 15 also presents the annual wet depositioed$l for nitrate, ammonium and non sea-salt suffate
the dry deposition fluxes for ammonia, nitrogenxitie, sulfur dioxide and nitric acid gases measured
during at the lower Burrup sites over the threequs. During these periods dry deposition wasrestd

at all sites and wet deposition at sites 1, 3,,4,% and 8. The proportion of dry depositiorhat lower
Burrup sites is high, in the range of about 55 %1-%, probably due to the low rainfall amounts canepl
with a constant deposition of gas to the surfaliee average dry deposition flux at the lower Bursitps is
composed mainly of ammonia and nitrogen dioxide dggosition which accounts for about 14.2 mefy m
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yr', about 55 % of the total flux. The depositionxéis of ammonia and nitrogen dioxide are 8.5 mé&q m
yrtand 5.7 meq fhyr* respectively at the lower Burrup sites, andearieanced above the averages of 5.3
meq n¥ yr! and 2.0 meq i yr! for ammonia and nitrogedioxide deposition respectively at the

background sites.

The average deposition flux of sulfur at the baokgd sites is about 2.1 meqg?myr?, wet and dry
deposition contribute about equally to this. Défpms of sulfur dioxide gas ranged from 0.8 meq yn™ to

1.1 meq nf yr* with, an average of 1.0 meq’nyr* over the three sampling periods, while non sei-sal
sulfate deposits about 1.1 medf yr*. Together they contribute about 12 % of the dVeposition of N

+ S, which is a small fraction of the total fluXhere is little enhancement in the deposition tisulfur at
the lower Burrup sites compared with the backgrouhte total average sulfur deposition flux is ab®6
meq n¥ yr', about 14 % of the total flux, compared to abalitreq rif yr' at the background sites.

Table 15 shows that ammonium, nitrate and non-akasslfate contribute about equally to the totaekf
and that wet deposition contributes an averagdofite26 % to the total flux.

This is slightly elevated over the ammonium wetadgfion fluxes during 2004/2005 and reflects thghler
rainfall volume during the latter sampling periodilthough this is true, the wet deposition fluxes o
ammonium at the background sites average aboum®gin¥ and these are slightly higher at the lower
Burrup sites which have an average of about 2.8 migqThis infers that most, if not all the ammoniatwe
deposition flux at all sites is produced via natuemissions of ammonia gas which are converted to
particulate species as the result of gas to partichversions as reactions 25 and 26 show.

Nitrate wet deposition fluxes average 1.4 meganthe background sites during compared to ab@ui@q

m? at the lower Burrup sites, showing the small enbarent which has already been observed for nitrogen
dioxide gas concentrations, and is assumed toebesult of increased motor vehicle activity anduistrial
activity near these sites. Non sea-salt wet dépasiluxes are about 1.2 meq’rat the background sites
and about 2.6 meq frat the lower Burrup sites.

Dry deposition fluxes, given Table 15 for 2007/208Bow the general increase in fluxes going from th
background at sites 1, 3 and 10 to sites 3, 4, B, 8 and 9 on the lower Burrup. The fluxes mezsat all
sites are remarkably consistent when the 2004/20@52007/2008 sampling periods are compared. elt ev
appears that a small difference can be discerneaifmogen dioxide fluxes measured at sites 1 and 3
between the two annual sampling periods. For el@mijtrogen dioxide dry deposition fluxes are &q
m?and 1.6 meq rhat site 1 for the first sampling period and 2.3ymé’and 2.2 meq fhfor the second
sampling period. During the corresponding peritsfluxes at site 10 were 1.3 medf and 1.6 meq i
which very similar to site 1.

The total dry deposition fluxes at the backgrouitelss(1, 3 and 10) averaged about 12 mé&g which is
very similar to the corresponding flux of 9 med measured during the latter sampling period. This
somewhat lower than the total of the dry depositiores of sites on the lower Burrup area (averaggtes

4 - 8) which were about 16 meg®myr during 2004/2005 and 18 meqg?mgr™ during the latter sampling
period. Site 9 both in 2004.and 2005 had highd#yosition fluxes and this was largely due to animon
gas deposition. As noted previously this is praypdbe to fertilizer use in Karratha, and it was mzluded
in comparisons with background sites or the lowar&p sites.

The total of the wet and dry deposition fluxes gireen in Tables 15 along with the contribution dry
deposition contributes to the total. Wet plus lbagkground deposition flux was about 14 megym, both
in 2004/2005 and 2007/2008. In contrast to thiswkéand dry deposition flux at site 8 has incrdasem
about 20 meq fhyr® to about 32 meq tyr* from the first to the second sampling period, Jitbas
increased slightly, and the flux at site 6 has e@sed slightly. The reason for the increase at&iis
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mainly due to the increased amount of rainfall tinateases the wet deposition of the acidic ionEhe
corollary to this is the fraction that dry depamiticontributes to the total is generally lower 302/2008
than it was during 2004/2005.

The annual nitrogen plus sulfur deposition fluxesasured at the Burrup sites can be compared tiopsev
studies carried out in polluted and unpollutedssiteMalaysia and Indonesia, and a remote sitelistralia.

At the relatively unpolluted Indonesian GAW statiite at Bukit Koto Tabang, the wet plus dry deposi
flux of nitrogen plus sulfur was 23.4 meg?mr?, (Gillett et al., 2000) and 53 meq’mr™ at a relatively
undisturbed site in the Cameron Highlands, nortiKaéla Lumpur. In Australia, rainwater composition
and gas concentrations were measured at Charles, Rbbut 13 kilometres west of Darwin, across Port
Darwin and the annual wet and dry deposition flimitrogen plus sulfur was about 20 med g™ at this
site (Ayers et. al., 2000).

The deposition fluxes estimated for any of the Bprsites are very low when compared to heavilyyted
areas in Malaysia and Indonesia. In the heavillufed urban site at Petaling Jaya, near Kuala Lumtipe
total deposition flux of nitrogen and sulfur rangidm 279 meq M yr' to 483 meq M yr', over 5
consecutive years from 1990 to 1998 (Ayers et28l00). At other polluted sites in Malaysia totatvand
dry deposition fluxes ranged from 122 meq y* to 345 meq M yr' (Ayers et al., 2000). In a study by
Gillett et al. (2000) at Jakarta and Bogor totgbaition fluxes of nitrogen and sulfur were abod 2neq
m2 yr* were estimated during 1992 and 1996.

The critical load concept can be used to compaite déposition fluxes to determine if adverse efaxiuld
result to rock or aboriginal rock art. For a fulthscussion of this see Ayers et al. (2000). @itikcal load
has been defined as “a quantitative estimate okxgosure to one or more pollutants below which
significant harmful effects on specified elemenitdhe environment do not occur according to ourentr
knowledge” (Nilsson and Grennfelt, 1988). In abglb assessment of ecosystem sensitivity to acidic
deposition Cinderby et al. (1998) have determinedti&al load or deposition flux of 25 meq’yr for the
most sensitive areas of the world. This meansdlpbsitions of about 25 med’mgr* would only have a
detrimental effect on the most sensitive ecosyster@ven that the overall precision of passive gas
measurements in this study was about + 20%, thesitign fluxes presented in Table 15, averagedafor
lower Burrup sites and over the three samplinggoisrindicate that the deposition of N + S is al&futeq

m? yr*+ 5 meq n? yr?, which is about the critical load for the most siiwe ecosystems. The average
deposition flux at the lower Burrup sites is orliglstly elevated over the average background flimclv is
estimated at 17.8 megTyr + 3.6 meq rif yr'.

The annual N + S deposition fluxes at the lowerrBoirsites varied from 19.3 mec?wyr at site 7 during
2008/2009 to 37.2 meq fryr* at site 5 during 2008/2009. Given an uncertanfty20 %, the highest
deposition flux of N + S on the Burrup Peninsulaudobe about 45 meq fryr®. Site 5 recorded the
highest annual average deposition flux of 28.8 mégr* averaged over 2004/2005 and 2008/2009 and the
lowest was 20.2 meq fryr* at site 7 averaged over the three sampling ye&inere appears to be no real
temporal changes in the annual deposition fluxeshatsites. Where there are some increases were
observed, such as at site 8 during the last twgpBagnyears, they were due largely to increasewen
deposition.

The assessment by Cinderby et al. (1988) listsdasitivity classes consisting of 25 me§ yn*, 50 meq
m? yr', 100 meq meq thyr?, 150 meq meq thyr?, 200 meq M yr' and >200 meq meq fyr?, and
places the Burrup area in the least sensitive clabss means that the critical load for the Buraupa is at
least 200 meq thyr?, and since this is significantly more than theesbed deposition fluxes at the sites
they are unlikely to cause any deleterious effémtsock or rock art on the Burrup Peninsula. lotfahe
anthropogenic contribution of the total wet and deposition flux estimated at these sites is priblass
than the data presented in Table 15. The depnsifiammonia, for example, does not vary much fthen
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background sites to the industrial areas suggetiiaigmost of the ammonia deposition results fratural
rather than anthropogenic sources. This is alsofor some of the other species, but the conidbsatcan
not be easily quantified.
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Figure 31. Total annual deposition of nitrogen and sulfur at site 3 during 2004/2005.

Figures 31 to 37 have been included to show théribotion various species to the total wet plus dry
deposition. Sites 3 and 6 are included becausg dhe typical of deposition fluxes estimated at the
background areas and in the industrial areas régplc Site 8 is included because in 2007/20084dt the
site with the highest deposition flux.

Figures 31 and 32 show the contributions the varaurces of nitrogen and sulfur make to the totl
and dry deposition flux of nitrogen and sulfur estted for Site 3 during 2004/2005 and 2007/2008
respectively. Figure 35 shows that for most mouwtitysdeposition of ammonia is the largest contidbuod
the total annual sulfur and nitrogen depositiox i Site 3; on an annual basis it contributes a6 of
the total deposition. This is because the otheegdnave a lower deposition flux at the backgrasites,
and because ammonia appears to be derived fromahaturces, since the concentrations vary littbenf
site to site. The contribution of ammonia depositilux is reduced during the periods when raihdek to
the supplementary contributions to the total dejmosiflux in the form of non sea-salt sulfate, anmiomn
and nitrate derived from rain. Over the whole ydeyr deposition at site 3 is about 84 % of the ltota
deposition and nitrogen deposition accounts foualBé % of the total compared with only about 13c¥%
sulfur.

Figures 33 and 34 show the wet and dry depositiote$ at site 6 in 2004/2005 and 2007/2008. Theys
that ammonia gas is a large contributor to the all/gleposition flux, and that deposition fluxes riegse
during periods of rain. Although the total depiositflux is lower throughout 2004/2005 comparedhwit
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2007/2008, dry deposition of ammonia was lower tredwet deposition was higher, probably due to the
higher rainfall amount in 2007/2008.
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Figure 32. Total annual deposition of nitrogen and sulfur at site 3 during 2007/2008.

The monthly deposition fluxes of sulfur and nitragat Site 6 during 2004/2005, and the individual
contributions to them are shown in Figure 33. s tsite nitrogen deposition, from ammonia gas, esak
large fraction of the total deposition during a fefsthe months. During other periods nitrogen dpm
from nitrogen dioxide is a significant proportiorf ¢the total deposition flux. Over the period
February/March 2005 wet deposition of ammoniuntatét and sulfate made large contributions to tked to
flux. Dry deposition over the whole year is ab69t% and nitrogen deposition is about 87 % compared
with only about 13 % deposition of sulfur. Figu3é shows the distribution of the various specieg th
contribute to the total wet plus dry depositiorsi¢ 6 during 2007/2008. Again, ammonia gas dejoosi
made a large contribution, about half of the tatalting 2007/2008, and wet deposition especially of
ammonium ion during March 2008.
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Figure 33. Total annual deposition of nitrogen and sulfur at site 6 during 2004/2005.
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Figure 34. Total annual deposition of nitrogen and sulfur at site 6 during 2007/2008.
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Figure 35. Total annual deposition of nitrogen and sulfur at site 8 during 2007/2008.

The contributions to the deposition of N + S durd@®7/2008 at site 8 are shown in Figure 35. ke t
flux was about 32 meq fryr' was quite high compared with tother sites, and¢hson for this was due to
a higher wet deposition flux of ammonium, nitratel o sea-salt sulfate. Interestingly, the tdtat for the
following year was about the same while the dryadétipn was higher and the wet lower, even thoingh t
rainfall amounts were similar.

Figures 36 and 37 show the contributions of théowuarspecies which contributed to wet and dry didpos
at sites 3 and 8 during 2008/2009. Site 3 hada deposition of 20 meqfryr®. The main contributors to
this are ammonia dry deposition, especially thraugtune/July 2009 and wet deposition of nitratg an
ammonia in February/March 2009. At site 3, dryaion contributed about 60 % of the total anrival

S deposition flux of 20.0 megyr™. Site 8 had a total deposition of 31 megyn* and the main
contributor to this was dry deposition of ammomiasticularly during June/July, and nitrogen dioxaies.

Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09. 91
Confidential, not for citation.



C—Total - =- NH3
o ——NO2 ——SO02
o g4 ~ HNO3 —e—NH4+
e = NO3- —=—*S042-
o
]
=
o=
S
D
o
o
2]
©
[
o
=
QQ% & & & ng & R *Qq

Figure 36. Total annual deposition of nitrogen and sulfur at site 3 during 2008/2009.
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Figure 37. Total annual deposition of nitrogen and sulfur at site 6 during 2008/2009.
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5.7  Comparison with Modelling Studies.

The annual average concentration of nitrogen d@x&llfur dioxide and ammonia, and their deposition
determined in this study can compared with thelltesof a modelling study (SKM, 2003)where annual
average nitrogen dioxide concentrations aroundBheup Peninsula were modelled using TAPM and
CALPUFF. In both cases the modelling was perforrfsedndustry in 2003. Since the concentrations of
gases have varied little between the 2004/2005280d/2008 sampling periods this section only compar

the concentrations measured during 2004/2005 Wwéhdsults of the modelling study.
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Figure 38. TAPM predicted annual nitrogen dioxide concentrations (ppb) for existing industry (SKM, 2003).

Figure 38 shows the results nitrogen dioxide cotraéipns predicted by TAPM modelling for the Burrup
Peninsula, and the surrounding region. The TAPMdehaesults suggest higher nitrogen dioxide
concentrations compared with the results of the BBEF modelling shown in Figure 39. The results of
nitrogen dioxide concentrations produced in TAPM &ALPUFF modelling are summarised in Table 16
and compared with annual average concentratiotie atites used in the current study.
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Figure 39. CALPUFF predicted annual nitrogen dioxide concentrations (ppb) for existing industry, (SKM, 2003).

Of the two modelling approaches, TAPM appears tmpgare much better with the measured values
generated during this study. The modelled CALPUESuUlts appear to underestimate nitrogen dioxide
concentrations at all sites, relative to measuraldles. The TAPM results however, are close to the
measured concentrations at Sites 1, 3 and 4, avet han the measured results at the other skeSite 9,
Karratha the TAPM modelled result is about 1 ppll appears to underestimate the nitrogen dioxide
concentration of 2.22 measured at this site.

Table 16. Annual average nitrogen dioxide concentrations at Burrup sites produced by TAPM and CALPUFF modelling,
and measured nitrogen dioxide concentrations at the sites.

Site Measured TAPM CALPUFF
ppb ppb ppb

1 0.59 0.7 0.20
3 0.74 0.8 0.20
4 1.75 1.8 1.00
5 2.41 1.4 0.35
6 1.83 1.4 0.30
7 1.44 1.4 0.25
8 2.12 1.4 0.30
9 2.22 1.0 0.05

The deposition fluxes of nitrogen dioxide produdexsn TAPM modelling are presented in Figure 40kgn
ha' yr'. Table 17 shows these results compared with gtimated nitrogen deposition fluxes generated in
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this measurement program. The TAPM modelled resaré converted from kg har™ to meq rif yr in
order to make the comparison. The data in theelablshow that the TAPM results are substantiallyer
than those estimated by measurements. This iglindue to the lower nitrogen dioxide concentration
TAPM predicts at some sites; Site 9, for examplehe other reason is probably due to the deposition
velocity used in TAPM compared to the values usethis study. When the concentration ratio betwee
TAPM and this study is considered, the ratio of tlegposition flux produced in this study appearbdo
about 3.3 times that from TAPM. Deposition flax@ nitrogen dioxide estimated from CALPUFF aré no
considered here since they were much lower thai A4RM predictions.
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Figure 40. TAPM predicted annual nitrogen dioxide deposition (kg ha™ yr'l) for existing industry, (SKM, 2003).

Table 17. Annual average deposition flux of nitrogen dioxide estimated from measurements at the Burrup Peninsula
sites compared with TAPM model results.

Site Measured TAPM
meqg M’ yrt  meq n? yr?
1 1.82 0.54
3 2.29 0.91
4 5.25 1.06
5 7.34 1.30
6 5.49 1.28
7 4.20 1.30
8 6.39 1.30
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9 6.73 0.93

In the report by SKM (2003) TAPM and CALPUFF modelsre used to predict the annual average sulfur
dioxide concentrations for the industrial condiscexisting at that time. Figures 41 and 42 arertdkom
SKM (2003), and show the sulfur dioxide concentradi predicted by TAPM and CALPUFF respectively.
The minimum sulfur dioxide concentration predictsd TAPM is 100 ppt and the maximum is about 600
ppt in contours just north and east of Dampier. LEWFF modelling shown in Figure 41 gives more
detailed results; the minimum contour is 20 ppt #m maximum is about 800 ppt near East Intercourse
Island, immediately east of Dampier.
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Figure 41. TAPM predicted annual sulfur dioxide concentrations (ppb) for existing industry (SKM, 2003).

A summary of the annual average concentrationsutffirsdioxide estimated by TAPM and CALPUFF
modelling and measured in the current study is rgiue Table 18. The measured sulfur dioxide
concentrations are close to the concentrationsgisetlby both TAPM and CALPUFF. The concentrations
measured in this study generally seem to be a liigher than the modelled results, especiallyT#dPM,
which gives lower values than CALPUFF, except dé & where measured concentrations were slightly
lower than the model predictions.
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Figure 42. CALPUFF predicted annual sulfur dioxide concentrations (ppb) for existing industry (SKM, 2003).

Table 18. Annual average sulfur dioxide concentrations at Burrup sites produced by TAPM and CALPUFF modelling,
and measured sulfur dioxide concentrations at the sites.

Site Measured TAPM CALPUFF
ppt ppt ppt
1 101 <100 50
3 139 <100 90
4 178 130 200
5 215 190 220
6 241 120 170
7 141 150 130
8 164 220 250
9 89 <100 28

The deposition fluxes have also been predictedguBAPM and CALPUFF models and the results of these
are taken from SKM, (2003), and are displayed guFes 43 and 44. A summary of these results, ctetre

to meq it yr', are given in Table 19, along with the results mezdbat each site. The Table shows that the
TAPM and CALPUFF results range from <0.16 med ym" at Site 9 to 0.78 meq fyr" at Site 8.
However, the deposition fluxes estimated from tlas goncentration measured in this study, and the
deposition velocity are significantly greater tithe fluxes suggested by the models. The measiueelsf

are usually a factor of about 3 — 5 times more ttren model predictions, and this may be due to the
deposition velocities used in the conversion ofghs concentration to a deposition flux.
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Figure 43. TAPM predicted annual sulfur dioxide deposition (kg ha™ yr'l) for existing industry (SKM, 2003).
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Figure 44. CALPUFF predicted annual sulfur dioxide deposition (kg ha™ yr’l) for existing industry (SKM, 2003).

Table 19. Annual average deposition flux of sulfur dioxide estimated from measurements at the Burrup Peninsula sites
compared with TAPM model results.

Site Measured TAPM CALPUFF

meg m*yr'  meqnm?yr’  meq m? yr?
1 0.81 0.16 0.22
3 1.14 0.16 0.30
4 1.46 0.42 0.45
5 1.74 0.62 0.55
6 1.42 0.55 0.31
7 1.15 0.55 0.31
8 1.32 0.62 0.78
9 0.70 0.13 <0.16
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6. SUMMARY AND CONCLUSIONS

This document reports results from a study of aitytion, rainwater composition and acid depositam

the Burrup Peninsula during three distinct perifrdsn August 2004 until September 2005 (2005/2005),
from February 2007 until September 2008 (2007/2G@0®) August 2008 to August 2009. A total of nine
sites were used in the study, seven of which €3ite8, 4, 5, 6, 7, and 8) were on the Burrup fsera, one
was located in Karratha, and the other at Mard&i&@t 81 Km from Karratha on a bearing of 215°. The
study incorporated measurements of the concentrati@ases including sulfur dioxide, nitrogen ditei
nitric acid, ammonia and BTEX. TSP samples welected at seven sites, and conditional samplimg fo
PM,o was carried out at Site 8 and near the ore loafdiaidjties at Parker Point. Sampling was conddcte
over approximate monthly periods and TSP conceairand chemical composition were measured on the
samples. Measurements of ionic composition andveke made on rainwater samples collected at sjtes 3
5, 6, 7 and 8, during 2004/2005 and at sites 4, 8, 7 and 8 in 2007/2008. An aerosol spectromedes
used to measure the size distribution of TSP at @e&t¢he sites over a limited period. Size disttibns
from the measurements were converted to mass cwatien and deposition flux to estimate the magigtu

of dust deposition at the sites on the Burrup. dstDrak instrument was used at site 8 to measurg PM
concentrations at a frequency of 3 minutes. Wjpeksd and wind direction data was also collectesitat8

at 2 minute at a frequency of 2 minutes, and ttds wombined with the Pjyldata to gain some insight on
how the ore loading facilities at parker Pint imficed PM, concentrations at site 8.

The gas concentrations in all cases are very loenwdompared to polluted urban areas. Annual agerag
and monthly average nitrogen dioxide, sulfur diexahd nitric acid concentrations varied little atle site
between the three sampling periods. There were sonall increases in ammonia gas concentrations at
sites 5, 6, 7 and 8 which are located near to ingug\t site 5 the increase was due almost entii@one
month in June/July when the concentration aver@g@gpb. Local background concentrations, caledlat
from sites 1, 3 and 10 over the three samplingoderivere ammonia 0.6 ppb + 0.4 ppb, nitrogen degid
ppb £0.1 pph sulfur dioxide 124 ppt + 12 ppb and nitric acitRlppt + 26 ppt. In comparison to the
background, gas concentrations on the lower Busitgs, averaged over the three sampling periodg we
ammonia 0.7 ppb £ 0.1 ppb, nitrogen dioxide 2.1 pbl pph sulfur dioxide 183 ppt £ 19 ppb and nitric
acid 232 ppt = 19 ppt.

Ammonia concentrations showed little spatial vawmin concentration indicating that most ambient
ammonia has a natural source. There was a snfelheement in, sulfur dioxide and nitric acid
concentrations, and a larger enhancement in nitrdgexide, over the local background concentrations
Even so, the concentrations of ammonia, nitrogeride, sulfur dioxide and nitric acid are very low
compared with measurements made at other remaidos.

BTEX concentrations were also very low at all saes for all sampling periods. The average benzene
concentration at the background sites 1, 3 anddW ppt + 4 ppt and the average at the othey wihs
21 ppt £ 1 ppt. Benzene, and other BTEX gas canatons showed little enhancement over the
background levels suggesting that their concepindias a large natural component.

During 2004/2005 TSP mass concentrations at thiegoaend sites had an annual average of approxiynatel
22 pg nt compared with 18 ug fmeasured during 2007/2008 and 2008/2009. In ashtthe annual
average concentration on the lower Burrup was agmately 34 ug i, 32 ug n? and 32 ug M
respectively during 2004/2005, 2007/2008 and 2008 2vith an average of about 33 pg aver the three
sampling periods. TSP on the lower Burrup, whemstnof the industrial and anthropogenic activities
occur, is moderately enhanced over the local backgt concentration. Samples collected near Parker
Point and at other sites were analysed for a rahgdements including iron. TSP at Sites 4, 5nd 8
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displayed a higher fraction of iron and less sdtitban the background TSP at Site 1. This indisdhat
the observed increase in TSP at these sites cauldub to dust from the ore loading and transporiati
processes. This suggestion is reinforced by emthRd4, concentrations of periods at Site 8 when the air
was passing over the ore loading facilities at aRoint reached site 8.

An aerosol spectrometer was used for a short péoigaoduce particle mass-size distribution dath dunst

deposition fluxes at each of the sites. The aweragss concentrations of 30 ug walculated from the
aerosol spectrometer data at Site 8 are consistémthose measured with the DustTrak instrumene

dust deposition flux at Sites 1 and 3 averaged ab@ung nf day* compared to about 68 mg°nday’ at

site 8 and about 30 mgwlay* at sites 4, 5, 6, and 7. They indicate a highest deposition flux in the
more industrialised area of the Burrup, especitligite 8 which is closest to the ore loading faes.

The total deposition flux of nitrogen and sulfursadetermined at sites 3, 5, 6, 7 and 8 in 2004/26i6&s 1,
3, 4,6, 7 and 8 in 2007/2008 and at 1, 3, 4, & énd 8. This included dry deposition in the fasin
ammonia, nitrogen dioxide, sulfur dioxide and itsicid gases, and in wet deposition in the formitéte,
ammonia and non sea-salt sulfate in rainwater. sty shows that a total wet and dry depositiar of
nitrogen and sulfur of 18 meqyr’is typical for areas of the Burrup Peninsula whigtve no or little
anthropogenic influences. It also shows that 4484 % of the deposition is contributed by dry dsfion.
At the sites close to industrial influences theaddtion fluxes of nitrogen and sulfur ranged frothrBeq m
2yr' to 24 meq M yrtin 2004/2005, 21 meq fryr*to 32 meq if yrtin 2007/2008 and from 19 megm
yr! to 37 meq M yr' in 2008/2009. The slight increase in the fluxnir@004/2005 to 2007/2008 and
2008/2009 is due largely to an increase in the anofirainfall in the latter periods, and on therig
Peninsula this appears to be the major variabledgrilux of nitrogen and sulfur to the ground.

The measurements are similar to previous measutemecorded at another remote location in Australia
and lower than relatively unpolluted sites in Malay and at the Indonesian GAW station. The d¢iposi
fluxes at each site were very low and lower tham ¢hitical load for even the most sensitive areas t
nitrogen and sulfur deposition. Previous ecoldgitadies have suggested that the Burrup Penirsakais
quite insensitive to acid deposition, and a corglia that the deposition flux of nitrogen and sulis only a
small fraction of the critical load. The depositifiuxes observed are not of the magnitude which is
expected to cause any deterioration of the roctherBurrup Peninsula.

The concentrations of nitrogen dioxide and sulfioxidle concentrations observed in this study were
compared with results of modelled concentratiomsljgted using TAPM and CALPUFF. Nitrogen dioxide
concentrations at Sites 1, 3 and 4 compared fabbursith TAPM predictions, but tended to be a éttl
higher at the other sites especially at Site 9 &tha, where the measured concentration was abaoilbielo
that predicted by TAPM. The nitrogen dioxide gasaentrations measured in this study compared lglose
with the TAPM results and were much higher thars¢hpredicted by CALPUFF. However, CALPUFF
predicts higher sulfur dioxide concentrations tHa&PM and are more consistent with the concentration
measured in this study.

Both TAPM and CALPUFF provide deposition fluxes mifrogen and sulfur and comparisons with the
measured fluxes shows that the models always préslis than that suggested by the measured values
provided by the current study. The average annii@gen dioxide deposition fluxes predicted byPM

are lower than the measured values by a factoetden about 2 and 5, and may be due to a comtuinati
of a lower TAPM predicted concentration and the adition velocity used in the current study. The
predicted deposition fluxes of sulfur dioxide fradMPM and CALPUFF models are similar to each other,
but less than those measured in the current stiiiasured deposition fluxes are higher than theatsdaly

a factor of around 2 to 5, and this may be duéhéodeposition velocities used in the models, anthén
current study.
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APPENDICES

Appendix A: Concentrations of ammonia and nitrogen dioxide gas
measured during three years of the Burrup Peninsula Air Pollution
Study.
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Table Al. Concentrations of ammonia and nitrogen dioxide at the nine sampling sites from August 2004 until late March
2005. Concentrations are in ppb. Relative percent differences are calculated using equation (10). Where both samples
of the pair are below the limit of detection the average concentration is set at half the limit of detection. If only one
sample is above the limit of detection that value is entered as the average concentration. C signifies contaminated
sample.

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
Site 1
29/07/04 11:50 02/09/04 15: <0.2 0.1 0.7 0.7 512.
29/07/04 11:50 02/09/04 15: <0.2 0.8
02/09/04 15:40 08/10/04 09: 0.6 0.5 50.5 0.4 05 21.6
02/09/04 15:40 08/10/04 09: 0.4 0.6
08/10/04 09:45 21/11/04 12: <0.2 0.3 0.6 0.8 6 36.
08/10/04 09:45 21/11/04 12: 0.3 0.9
21/11/04 12:05 17/12/04 12: 0.9 0.7 22.7 0.5 05 29
21/11/04 12:05 17/12/04 12: 0.7 0.5
17/12/04 12:10 19/01/05 13: <0.4 0.2 0.5 0.5 2.6
17/12/04 12:10 19/01/05 13: <0.4 0.5
19/01/05 13:07 21/02/05 12: 0.6 0.6 0.3 0.3 2.0
19/01/05 13:07 21/02/05 12: 0.3
21/02/05 13:12 28/03/05 11: 0.4 0.4 0.86 0.6 0.6 11.0
21/02/05 13:12 28/03/05 11: 0.4 0.7
28/03/05 11:20 18/04/05 09: <0.4 0.2 0.8 0.7 4.7
28/03/05 11:20 18/04/05 09: <0.4 0.7
18/04/05 11:17 31/05/05 11: <0.5 0.2 1.0 0.9 51
18/04/05 11:17 31/05/05 11: <0.5 0.9
31/05/05 11:25 13/07/05 11: 0.1 0.1 0.5 0.5 9.0
31/05/05 11:25 13/07/05 11: <0.1 0.5
13/07/05 11:45 07/08/05 11: <0.6 0.3 0.4 0.5 829.
13/07/05 11:45 07/08/05 11: <0.6 0.6
07/08/05 11:50 14/09/05 09: <0.4 0.2 0.4 0.4 1.4
07/08/05 11:50 14/09/05 09: <0.4 0.4
Mean | 03 06
Site 3
29/07/04 16:00 02/09/04 13: <0.3 0.5 0.9 1.0 411.
29/07/04 16:00 02/09/04 13: 0.5 1.1
02/09/04 13:20 08/10/04 11 0.2 0.3 45,5 0.8 0.8 4.0
02/09/04 13:20 08/10/04 11 0.4 0.7
08/10/04 11:30 21/11/04 15: 1.1 0.7 124.9 0.9 0.9
08/10/04 11:30 21/11/04 15: 0.3
21/11/04 15:45 17/12/04 14 25 1.6 98.6 0.8 0.7 7.2
21/11/04 15:45 17/12/04 14 0.8 0.7
17/12/04 14:15 19/01/05 16: <04 0.2 0.6 0.3
17/12/04 14:15 19/01/05 16: <04 0.0
19/01/05 16:40 21/02/05 10: <0.2 0.1 0.4 0.4 9.6
19/01/05 16:40 21/02/05 10: <0.2 0.4
21/02/05 09:53 28/03/05 12: 0.9 0.7 46.8 0.6 0.7 13.2
21/02/05 09:53 28/03/05 12: 0.5 0.7
28/03/05 12:30 18/04/05 14 <0.4 0.2 0.8 0.8 0.6
28/03/05 12:30 18/04/05 14 <04 0.8
18/04/05 14:41  31/05/05 13: 0.8 0.7 22.4 1.1 1.1 23
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Table Al cont

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
18/04/05 14:41 31/05/05 13:15 0.6 1.2
31/05/05 13:20 13/07/05 16:05 0.2 0.2 29.8 0.6 0.6 11.3
31/05/05 13:20 13/07/05 16:05 0.1 0.6
13/07/05 15:46 07/08/05 15:05 <0.6 0.3 0.8 0.8 1.2
13/07/05 15:46 07/08/05 15:05 <0.6 0.8
07/08/05 15:10 14/09/05 13:00 <0.4 0.2 0.6 0.6 611.
07/08/05 15:10 14/09/05 13:00 <0.4 0.7
Mean | 05 07
Site 4
01/08/04 12:09 01/09/04 09:1)7 <0.3 0.1 1.6 1.5 3.2
01/08/04 12:09 01/09/04 09:))7 <0.3 1.5
01/09/04 09:25 07/10/04 09:15 <0.3 0.8 1.7 1.7 3.2
01/09/04 09:25 07/10/04 09:1)5 0.8 1.6
07/10/04 09:20 20/11/04 08:0 <0.2 0.1 2.3 2.3 1.8
07/10/04 09:20 20/11/04 08:0 <0.2 2.3
20/11/04 08:20 18/12/04 06:30 2.2 1.5 96.9 2.8 2.8 1.2
20/11/04 08:20 18/12/04 06:30 0.8 2.8
18/12/04 06:30 18/01/0510:d2 <0.4 0.2 2.2 2.2 0.0
18/12/04 06:30 18/01/0510:d2 <0.4 2.2
18/01/05 10:07 16/02/0506:30 <0.2 0.1 1.3 1.3 1.5
18/01/05 10:07 16/02/0506:30 <0.2 1.3
16/02/05 06:45 23/03/05 09:53 0.3 0.3 37.8 1.6 1.6 2.7
16/02/05 06:45 23/03/05 09:53 0.4 1.6
23/03/05 09:53 28/04/0508:48 <0.4 0.2 2.1 2.0 1.5
23/03/05 09:53 28/04/0508:48 <0.4 2.0
28/04/05 08:49 30/05/05 10:40 0.6 0.6 11.7 2.0 20 1.8
28/04/05 08:49 30/05/05 10:40 0.6 2.0
30/05/05 10:40 30/06/05 08:45 0.1 0.1 0.9 1.0 14.5
30/05/05 10:40 30/06/05 08:45 <0.1 1.0
30/06/05 08:48 08/08/05 08:47 <0.6 0.3 1.0 1.1 2.6
30/06/05 08:48 08/08/05 08:47 <0.6 1.1
08/08/05 08:47 13/09/0508:43 <0.4 0.2 1.4 1.6 22.3
08/08/05 08:47 13/09/0508:43 <0.4 1.8
Mean | 04 18
Site 5
01/08/04 16:04 01/09/04 13:35 0.4 0.3 23.3 2.4 25 115
01/08/04 16:04 01/09/04 13:35 0.3 2.7
01/09/04 13:40 07/10/04 11:15 0.6 0.5 37.2 2.6 26 3.6
01/09/04 13:40 07/10/04 11:15 0.4 2.7
07/10/04 11:20 20/11/04 12:40 0.3 0.3 2.8 3.0 8.5
07/10/04 11:20 20/11/04 12:40 <0.2 3.1
20/11/04 12:40 18/12/04 07:45 0.9 0.8 30.5 2.6 25 3.7
20/11/04 12:40 18/12/04 07:45 0.7 2.5
18/12/04 07:45 18/01/05 12:38 <0.4 0.2 1.7 1.7 1.4
18/12/04 07:45 18/01/05 12:38 <0.4 1.8
18/01/05 12:44 16/02/0508:30 <0.2 0.1 1.5 1.5 0.0
18/01/05 12:44 16/02/0508:30 <0.2 1.5
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Table Al cont

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
16/02/05 08:15 23/03/05 11:96 0.7 0.6 19.3 1.4 14 5.3
16/02/05 08:15 23/03/05 11:96 0.6 1.5
23/03/05 11:56 28/04/05 10:42 <0.4 0.5 2.5 2.5 1.2
23/03/05 11:56 28/04/05 10:342 0.5 2.5
28/04/05 10:22 30/05/05 11:40 <0.5 0.7 3.5 35 0.5
28/04/05 10:22 30/05/05 11:40 0.7 35
30/05/05 11:40 30/06/05 09:15 0.4 0.4 18.3 2.6 26 1.0
30/05/05 11:40 30/06/05 09:15 0.4 2.6
30/06/05 09:20 08/08/0509:35 <0.6 0.3 2.8 2.8 5.9
30/06/05 09:20 08/08/0509:35 <0.6 2.7
08/08/05 09:35 13/09/05 10:32 <0.4 0.2 2.1 2.2 7.9
08/08/05 09:35 13/09/05 10:32 <0.4 2.3
Mean [ 04 24
Site 6
03/08/04 12:29 01/09/04 12: 0.3 0.3 1.9 1.8 8.2
03/08/04 12:29 01/09/04 12: <0.3 1.7
01/09/04 12:10 07/10/04 10: 0.3 0.3 0.4 2.0 19 39
01/09/04 12:10 07/10/04 10: 0.3 1.8
07/10/04 10:35 20/11/04 10: 0.2 0.2 27.1 2.2 22 24
07/10/04 10:35 20/11/04 10: 0.2 2.3
20/11/04 10:30 18/12/04 08: 0.8 1.8 113.8 2.4 23 45
20/11/04 10:30 18/12/04 08: 2.8 2.3
18/12/04 08:45 18/01/05 11: 0.5 0.9 95.3 1.6 1.7 2.8
18/12/04 08:45 18/01/05 11: 1.3 1.7
18/01/05 11:25 16/02/05 07: <0.2 0.1 1.7 1.6 316.
18/01/05 11:25 16/02/05 07: <0.2 1.4
16/02/05 07:30 23/03/05 10: 0.6 0.5 48.8 1.8 1.9 50
16/02/05 07:30 23/03/05 10: 0.4 1.9
23/03/05 10:52 28/04/05 09: <0.4 0.2 2.1 2.0 6.8
23/03/05 10:52 28/04/05 09: <0.4 1.9
28/04/05 09:36  30/05/05 13: 1.1 1.1 9.1 2.6 26 61
28/04/05 09:36  30/05/05 13: 1.2 2.6
30/05/05 13:00 30/06/05 10: 0.3 0.5 69.4 1.3 1.3 11
30/05/05 13:00 30/06/05 10: 0.7 1.3
30/06/05 10:15 08/08/05 10: <0.6 0.3 1.4 1.5 1.7
30/06/05 10:15 08/08/05 10: <0.6 1.5
08/08/05 10:21  13/09/05 14: <0.4 0.2 1.6 1.4 427.
08/08/05 10:21  13/09/05 14: <0.4 1.2
Mean [ o5 18
Site 7
01/08/04 15:01 01/09/04 08: <0.3 0.1 1.3 1.3 15
01/08/04 15:01 01/09/04 08: <0.3 1.2
01/09/04 13:45 07/10/04 13: 0.4 0.3 53.6 1.6 1.6 4.0
01/09/04 13:45 07/10/04 13: 0.3 1.7
07/10/04 13:35 20/11/04 14: <0.2 0.1 2.1 2.1 1.4
07/10/04 13:35 20/11/04 14: <0.2 2.1
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Table Al cont

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
20/11/04 14:35 18/12/04 09:40 0.5 0.6 16.9 1.7 16 6.5
20/11/04 14:35 18/12/04 09:40 0.6 1.6
18/12/04 09:40 18/01/05 15:110 1.0 1.2 27.6 1.5 15 3.6
18/12/04 09:40 18/01/05 15:10 0.3 1.6
18/01/05 15:16 16/02/05 09:1|5 0.3 0.3 36.3 1.4 14 4.3
18/01/05 15:16 16/02/05 09:1|5 0.2 1.4
16/02/05 09:30 23/03/05 13:05 0.6 0.8 41.1 1.3 1.3 04
16/02/05 09:30 23/03/05 13:05 0.9 1.3
23/03/05 13:12 28/04/05 11:20 <0.4 0.2 1.5 1.5 2.7
23/03/05 13:12 28/04/0511:20 <0.4 1.5
28/04/05 11:20 30/05/05 14:10 0.6 0.7 16.9 1.9 19 7.6
28/04/05 11:20 30/05/05 14:110 0.7 2.0
30/05/05 14:10 30/06/05 11:25 0.4 0.4 1.0 0.9 15.4
30/05/05 14:10 30/06/05 11:25 <0.1 0.8
30/06/05 11:23 08/08/05 11:25 <0.6 0.3 1.0 1.0 0.1
30/06/05 11:23 08/08/05 11:25 <0.6 1.0
08/08/05 11:25 13/09/05 11:41 <0.4 0.2 1.1 0.6 .a75
08/08/05 11:25 13/09/05 11:41 <0.4 0.1
o Mean | 04 14
Site 8
03/08/04 09:07 01/09/04 11:05 <0.3 0.1 2.1 2.1 4.4
03/08/04 09:07 01/09/04 11:05 <0.3 2.0
01/09/04 11:15 07/10/04 15:00 0.9 0.8 7.0 2.4 2.3 55
01/09/04 11:15 07/10/04 15:00 0.8 2.3
07/10/04 15:05 20/11/04 16:30 0.2 0.2 11.7 2.8 2.8 39
07/10/04 15:05 20/11/04 16:30 0.3 2.7
20/11/04 16:30 18/12/04 11:30 0.8 0.8 1.8 2.5 25 01
20/11/04 16:30 18/12/04 11:30 0.8 2.5
18/12/04 11:30 18/01/0517:1)7 <0.4 0.2 2.0 2.0 0.4
18/12/04 11:30 18/01/05 17:1)7 <0.4 2.0
18/01/05 17:25 16/02/05 10:40 <0.2 0.1 1.9 2.0 2.9
18/01/05 17:25 16/02/05 10:40 <0.2 2.0
16/02/05 11:15 23/03/05 14:31 0.6 0.6 224.9 1.7 1.8 6.5
16/02/05 11:15 23/03/0514:31 2.0 1.8
23/03/05 14:35 28/04/0511:50 <0.4 0.2 2.1 2.1 0.3
23/03/05 14:35 28/04/0511:50 <0.4 2.1
28/04/05 11:51 30/05/05 16:00 0.8 0.8 10.2 2.7 26 34
28/04/05 11:51 30/05/05 16:00 0.7 2.6
30/05/05 16:01  30/06/05 12:30 0.2 0.2 26.4 1.5 15 04
30/05/05 16:01  30/06/05 12:30 0.2 1.5
30/06/05 12:35 08/08/0512:35 <0.6 0.3 1.9 1.9 2.7
30/06/05 12:35 08/08/0512:35 <0.6 1.9
08/08/05 12:35 13/09/05 15:50 <0.4 0.2 2.0 2.0 2.2
08/08/05 12:35 13/09/05 15:50 <0.4 2.0
mean 0.4 2.1
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Table Al cont

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
Site 9

05/08/04 15:00 03/09/04 18:Q
05/08/04 15:00 03/09/04 18:Q
03/09/04 18:00 07/10/04 20:3
03/09/04 18:00 07/10/04 20:3
07/10/04 20:35 20/11/04 18:Q
07/10/04 20:35 20/11/04 18:Q
20/11/04 18:00 20/12/04 11:3
20/11/04 18:00 20/12/04 11:3
20/12/04 11:30 20/01/05 10:]
20/12/04 11:30 20/01/05 10:]
20/01/05 10:45 16/02/05 18:Q 3.2 3.5 21.8 15 16 6.4
20/01/05 10:45 16/02/05 18:G 3.9 1.6

0 1.8 1.9 7.8 2.3 24 291
0
0
0
0
0
0
0
5
5
0
0
16/02/05 18:10 23/03/05 15:20 3.2 3.0 8.9 1.8 1.9 831
0
2
2
7
7
0
0
0
0
0
0

2.0 2.6
2.6 2.6 1.2 2.3 23 71
2.6 2.3
2.4 2.4 0.7 1.8 19 6 3
2.4 1.9
3.2 3.2 3.3 1.7 17 01
3.3 1.7
1.1 11

16/02/05 18:10 23/03/05 15:2 2.9 2.1
23/03/05 15:26  28/04/05 13:4 2.2 2.4 13.7 2.2 23 0.9
23/03/05 15:26  28/04/05 13:4 2.6 2.3

28/04/05 13:45 30/05/05 18:0 4.4 4.3 3.5 3.8 38 51
28/04/05 13:45 30/05/05 18:0 4.3 3.8
30/05/05 18:08 30/06/05 13:3 1.5 1.2 42.1 2.6 26 05
30/05/05 18:08 30/06/05 13:3 1.0 2.6
30/06/05 13:25 08/08/05 17:3 2.5 2.0 48.7 3.0 29 8.8
30/06/05 13:25 08/08/05 17:3 1.5 2.7
08/08/05 17:45 15/09/05 18:0 1.6 1.7 8.2 2.2 24 011
08/08/05 17:45 15/09/05 18:(Q 1.7 2.5

Mean | 26 22

Sitel0

02/08/04 15:00 01/09/04 10:H
02/08/04 15:00 01/09/04 10:H
01/09/04 10:50 01/10/04 12:
01/09/04 10:50 01/10/04 12:
01/10/04 12:35 01/12/04 10:
01/10/04 12:35 01/12/04 10:
01/12/04 12:00 27/01/05 14:

0 03 0.3 0.4 0.3 18.2

0 <0.3 0.3

5 0.7 0.6 39.2 0.2 02 71

5 0.5 0.2

0 05 0.5 16.6 0.2 02 71

0 04 0.3

0 0.8 0.6 60.5 0.4 04 1.2
01/12/04 12:00 27/01/0514:J0 0.4 0.4
27/01/05 14:00 18/02/0509:30 0.3 0.6 82.6 0.3 0.3
27/01/05 14:00 18/02/0509:30 0.8

0

0

0

0

0

0

5

5

0

18/02/05 09:30 17/03/05 11: 11 11 0.4 0.5 05 .73
18/02/05 09:30 17/03/05 11: 1.2 0.5

17/03/05 11:30 28/04/05 08: 0.9 11 48.3 0.8 08 2.0
17/03/05 11:30 28/04/05 08: 14 0.8

28/04/05 08:00 19/05/05 10: 0.5 1.4 122.6 11 1.1 3.0
28/04/05 08:00 19/05/05 10: 2.2 1.0

19/05/05 10:15 05/07/05 11: 0.5 0.8 72.6 0.5 05 0.3
19/05/05 10:15 05/07/05 11: 11 0.5

05/07/05 11:15 05/08/05 13: 0.8 1.0 42.7 0.4 0.5 12.0
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Table Al cont
Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
05/07/05 11:15 05/08/05 13:20 1.2 0.5
05/08/05 13:20 15/09/05 12:00 0.7 0.9 26.4 0.3 0.3 84
05/08/05 13:20 15/09/05 12:00 1.0 0.3
Mean 0.8 0.5
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Table A2. Concentrations of ammonia and nitrogen dioxide at the nine sampling sites from January 2007 until August
2008. Concentrations are in ppb. Relative percent differences are calculated using equation (10). Where both samples
of the pair are below the limit of detection the average concentration is set at half the limit of detection. If only one
sample is above the limit of detection that value is entered as the average concentration. ¢ signifies contaminated
sample.

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
Site 1
04/05/07 11:22 14/06/07 09:39 <0.4 0.2 0.5 0.5 280.
04/05/07 11:22 14/06/07 09:39 <0.4 0.5
14/06/07 09:39 02/08/07 11:05 <0.4 0.2 0.4 0.4 339.
14/06/07 09:39 02/08/07 11:05 <0.4 0.5
02/08/07 11:10 09/09/07 10:30 <0.4 0.2 0.7 0.8 973.
02/08/07 11:10 09/09/07 10:30 <0.4 0.8
09/09/07 10:35 25/10/07 16:1j0 0.6 0.8 25.3 0.8 0.8 1.02
09/09/07 10:35 25/10/07 16:1j0 0.8 0.7
25/10/07 16:20 09/11/07 09:2 <0.4 0.2 0.4 0.4 .828
25/10/07 16:20 09/11/07 09:2 <0.4 0.5
09/11/07 09:18 09/01/08 09:15 <0.4 0.2 0.6 0.5 911
09/11/07 09:18 09/01/08 09:15 0.4 0.5
09/01/08 09:25 08/02/08 12:20 18.6 19.1 4.9 0.5 0.6 29.87
09/01/08 09:25 08/02/08 12:20 19.5 0.7
08/02/08 12:30 12/03/08 13:15 <0.4 0.4 0.6 0.6 303.
08/02/08 12:30 12/03/08 13:15 0.4 0.6
12/03/08 13:15 27/04/08 10:50 0.4 0.5 329 0.7 0.7 1.11
12/03/08 13:15 27/04/08 10:50 0.6 0.7
27/04/08 11:10 04/06/08 10:30 <0.4 0.2 0.8 0.9 7Q1
27/04/08 11:10 04/06/08 10:30 <0.4 1.0
04/06/08 10:30 17/07/08 09:45 <0.4 0.2 0.5 0.5 .041
04/06/08 10:30 17/07/08 09:45 <0.4 0.5
17/07/08 09:48 14/08/08 11:05 <0.4 0.2 0.4 0.4 632.
17/07/08 09:48 14/08/08 11:05 <0.4 0.4
Mean | 19 06
Site 3
29/01/07 11:00 22/02/07 10: 1.0 1.3 43.2 0.8 0.8 4.67
29/01/07 11:00 22/02/07 10: 1.5 0.8
22/02/07 11:00 20/03/07 08: 0.5 0.6 26.2 1.0 1.0 5.71
22/02/07 11:00 20/03/07 08: 0.7 0.9
20/03/07 08:55 04/05/07 12: <0.4 0.2 1.0 1.0 354,
20/03/07 08:55 04/05/07 12: <04 1.0
04/05/07 12:59 14/06/07 08: <0.4 0.2 0.7 0.7 521.
04/05/07 12:59 14/06/07 08: <04 0.7
14/06/07 08:24 02/08/07 13: <0.4 0.2 0.6 0.5 180.
14/06/07 08:24 02/08/07 13: <04 0.5
02/08/07 13:23 09/09/07 12: <0.4 0.2 1.1 1.1 815.
02/08/07 13:23 09/09/07 12: <04 1.1
09/09/07 12:35 25/10/07 14: <0.4 0.2 0.9 0.9 314.
09/09/07 12:35 25/10/07 14 <04 1.0
25/10/07 14:20 09/11/07 10: <0.4 0.2 0.5 0.6 .9@6
25/10/07 14:20 09/11/07 10: <04 0.6
09/11/07 10:46  09/01/08 10: <0.4 0.2 0.8 0.7 525.
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Table A2 cont
Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
09/11/07 10:46 09/01/08 10:46 <0.4 0.7
09/01/08 10:50 08/02/08 13:H0 <0.4 0.2 0.7 0.7 4.57
09/01/08 10:50 08/02/08 13:H0 <0.4 0.7
08/02/08 14:05 12/03/08 11:25 <0.4 0.5 0.7 0.7 3.14
08/02/08 14:05 12/03/08 11:25 0.5 0.7
12/03/08 11:30 27/04/08 14:03 <0.4 0.2 0.9 0.9 1.59
12/03/08 11:30 27/04/08 14:03 <0.4 0.9
27/04/08 15:00 04/06/08 12:40 <0.4 0.2 1.0 1.0
27/04/08 15:00 04/06/08 12:40 <0.4
04/06/08 12:30 17/07/08 11:1J7 <0.4 0.2 0.6 0.6 3.30
04/06/08 12:30 17/07/08 11:1J7 <0.4 0.6
17/07/08 11:25 14/08/08 09:00 <0.4 0.2 0.6 0.6 1.20
17/07/08 11:25 14/08/08 09:0 <0.4 0.6
Mean | 03 08
Site 4
03/05/07 10:12 07/06/07 09:12 <0.4 0.2 1.5 1.4 147
03/05/07 10:12 07/06/07 09:12 <0.4 1.2
07/06/07 09:12 04/08/07 08:05 <0.4 0.2 1.0 1.0 476.
07/06/07 09:12 04/08/07 08:05 <0.4 1.0
04/08/07 08:25 12/09/07 09:1|9 0.6 0.7 21.34 2.2 2.2 0.64
04/08/07 08:25 12/09/07 09:1|9 0.8 2.2
12/09/07 09:26 16/10/07 14:10 1.3 1.3 3.1 3.2 17.1
12/09/07 09:26 16/10/07 14:10 <0.4 3.3
16/10/07 14:11 08/11/07 09:40 <0.4 0.2 2.1 2.1 420.
16/10/07 14:11 08/11/07 09:40 <0.4 2.1
08/11/07 09:36  08/01/08 09:35 <0.4 0.2 2.2 2.2 530.
08/11/07 09:36  08/01/08 09:35 <0.4 2.2
08/01/08 09:45 07/02/08 11:00 <0.4 0.2 2.5 2.6 964.
08/01/08 09:45 07/02/08 11:00 <0.4 2.6
07/02/08 11:00 11/03/08 08:95 1.0 0.9 31.49 2.1 2.1 2.46
07/02/08 11:00 11/03/08 08:95 0.8 2.2
11/03/08 09:05 21/04/08 07:95 0.4 0.5 27.72 2.4 2.3 2.95
11/03/08 09:05 21/04/08 07:95 0.6 2.3
21/04/08 07:46 03/06/08 11:19 <0.4 0.5 2.2 2.1 386.
21/04/08 07:46  03/06/08 11:1|9 0.5 2.1
03/06/08 11:25 14/07/08 09:50 0.9 0.9 10.37 1.3 1.3 6.02
03/06/08 11:25 14/07/08 09:50 1.0 1.2
14/07/08 09:55  14/08/08 11:05 0.5 0.6 8.23 2.0 2.0 1.47
14/07/08 09:55  14/08/08 11:05 0.6 2.0
Mean | o5 20
Site 5
03/05/07 10:53 07/06/07 09:50 0.6 0.7 27.78 2.1 2.0 2.54
03/05/07 10:53 07/06/07 09:50 0.7 2.0
07/06/07 09:50 04/08/07 09:50 1.0 0.9 31.32 1.8 1.8 5.67
07/06/07 09:50 04/08/07 09:50 0.7 1.8
04/08/07 10:00 12/09/07 10:05 0.7 0.7 14.13 3.2 3.2 3.73
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Table A2 cont

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean

04/08/07 10:00 12/09/07 10:Q
12/09/07 10:07 16/10/07 15:1
12/09/07 10:07 16/10/07 15:1
16/10/07 15:31  08/11/07 10:3
16/10/07 15:31  08/11/07 10:3
08/11/07 10:45 08/01/08 10:5
08/11/07 10:45 08/01/08 10:5

5 0.8 3.1

6 <0.4 0.2 3.6 3.7 376.

6 <0.4 3.8

7 <04 0.2 2.8 29 852

7 <04 2.9

0 04 0.4 2.4 2.4 235

0 <04 2.3

08/01/08 11:00 07/02/08 13:530 <0.4 0.2 3.1 3.1 222.

08/01/08 11:00 07/02/08 13:530 <0.4 3.0

07/02/08 11:10 11/03/08 10:0 0.9 1.0 24.88 2.5 2.4 2.50

07/02/08 11:10 11/03/08 10:10 1.1 2.4

11/03/08 10:16 21/04/08 08:26 0.6 0.7 8.26 3.4 3.4 3.98

11/03/08 10:16 21/04/08 08:26 0.7 3.3

21/04/08 08:30 03/06/08 12:§7 0.5 0.5 0.74 3.6 3.6 0.53

21/04/08 08:30 03/06/08 12:§7 0.5 3.6

03/06/08 13:04 14/07/08 11:10 2.9 3.0 7.94 2.3 2.3 1.86

03/06/08 13:04 14/07/08 11:10 3.2 2.2
5
5

14/07/08 11:15 13/08/08 09: 0.3 0.3 8.44 3.2 3.2 0.28
14/07/08 11:15 13/08/08 09: 0.3 3.2
.Mean 0.7 .28
Site 6

03/05/07 11:16  07/06/07 10:
03/05/07 11:16  07/06/07 10:
07/06/07 10:20  04/08/07 09:
07/06/07 10:20  04/08/07 09:
04/08/07 09:25 12/09/07 10:
04/08/07 09:25 12/09/07 10:
12/09/07 10:30  16/10/07 14:
12/09/07 10:30  16/10/07 14:
16/10/07 14:55 08/11/07 10:
16/10/07 14:55 08/11/07 10:

08 0.9 08 20 2.0 .000
04 08 0.4 20 29 123
04 03 0.4 12 17 1.7%

05 06 05 18 1.8 .104

O OO OO0 OO0OUITOTOOUTOINNOIOINNDNMNDN OO
o
o

08/11/07 10:17 08/01/08 10:

08/11/07 10:17 08/01/08 10: 0.6 0.6 1.8

08/01/08 10:20 07/02/08 12: 1.1 0.4 2.0 20 941
08/01/08 10:20 07/02/08 12: 1.8 1.8 2.0

07/02/08 12:20 11/03/08 09: 1.1 1.1 1.1 1.5 1.4 972
07/02/08 12:20 11/03/08 09: 1.0 1.0 1.4

11/03/08 09:59 21/04/08 09: 1.6 1.6 1.6 1.7 1.7 583
11/03/08 09:59 21/04/08 09: 1.6 1.6 1.8

21/04/08 09:30 03/06/08 12: 0.6 0.7 0.6 1.7 1.8 .226
21/04/08 09:30 03/06/08 12: 0.8 0.8 1.8

03/06/08 12:35 14/07/08 12: 1.2 1.2 1.2 1.2 1.2 505
03/06/08 12:35 14/07/08 12: 1.3 1.3 1.2

14/07/08 12:05 13/08/08 10: 1.4 15 1.4 1.9 1.8 .744
14/07/08 12:05 13/08/08 10: 1.6 1.6 1.8

Mean 0.9 1.7
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Table A2 cont
Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
Site 7
03/05/07 11:40 07/06/07 11:]0 <0.4 0.2 0.9 0.9 790.
03/05/07 11:40 07/06/07 11:]0 <0.4 1.0
07/06/07 11:10 03/08/07 10:45 0.5 0.5 1.0 0.9 124.
07/06/07 11:10 03/08/07 10:45 <0.4 0.8
03/08/07 11:05 12/09/07 11:05 <0.4 0.2 1.5 15 021.
03/08/07 11:05 12/09/07 11:05 <0.4 1.5
12/09/07 11:05 16/10/07 16:(8 0.6 0.9 75.7 1.9 2.0 9.58
12/09/07 11:05 16/10/07 16:08 1.3 2.1
16/10/07 16:15 08/11/07 10:47 <0.4 0.2 1.4 1.4 930.
16/10/07 16:15 08/11/07 10:47 <0.4 1.4
08/11/07 11:00 08/01/08 14:45 0.5 0.5 31.6 1.4 1.4 4.74
08/11/07 11:00 08/01/08 14:45 0.4 1.5
08/01/08 12:20 07/02/08 14:37 1.1 1.3 32.1 1.9 1.9 1.23
08/01/08 12:20 07/02/08 14:37 1.5 1.9
07/02/08 14:45 11/03/08 10:98 1.2 1.1 2.1 1.2 1.2 .092
07/02/08 14:45 11/03/08 10:98 1.1 1.2
11/03/08 11:05 21/04/08 10:05 1.5 1.3 19.3 1.5 1.5 0.00
11/03/08 11:05 21/04/08 10:05 1.2 1.5
21/04/08 10:20 03/06/08 14:16 <0.4 0.2 1.4 14 173.
21/04/08 10:20 03/06/08 14:16 <0.4 1.4
03/06/08 14:17 14/07/08 13:01 0.4 0.4 0.8 0.8 76.6
03/06/08 14:17 14/07/08 13:01 <0.4 0.8
14/07/08 13:10 13/08/08 11:40 0.6 0.8 60.6 1.0 1.0 0.17
14/07/08 13:10 13/08/08 11:40 1.1 1.0
.. Mean 1 o6 13
Site 8
24/01/07 15:00 22/02/07 09:15 <0.4 0.2 2.9 2.9
24/01/07 15:00 22/02/07 09:15 <0.4
22/02/07 09:20 20/03/07 12:22 1.0 0.9 20.1 2.3 2.3 3.50
22/02/07 09:20 20/03/07 12:242 0.8 2.2
20/03/07 12:22 03/05/07 13:85 <0.4 0.7 2.0 2.1 826.
20/03/07 12:22 03/05/07 13:95 0.7 2.2
03/05/07 13:55 07/06/07 12:20 0.7 0.8 21.1 2.0 2.0
03/05/07 13:55 07/06/07 12:20 0.9
07/06/07 12:20 03/08/07 10:00 0.8 0.9 18.8 1.4 1.4 3.84
07/06/07 12:20 03/08/07 10:00 1.0 1.5
03/08/07 10:15 12/09/07 12:1j1 0.4 0.5 16.4 2.7 2.7 2.23
03/08/07 10:15 12/09/07 12:1j1 0.5 2.7
12/09/07 12:20 16/10/07 11:Q0 0.6 0.6 2.6 2.6 40.6
12/09/07 12:20 16/10/07 11:00 <0.4 2.6
16/10/07 11:05 08/11/07 11:38 <0.4 0.2 1.9 1.9 441.
16/10/07 11:05 08/11/07 11:38 <0.4 1.9
08/11/07 11:55 08/01/08 12:05 0.6 0.5 31.1 2.1 2.1 591
08/11/07 11:55 08/01/08 12:05 0.4 2.2
08/01/08 14:55 07/02/08 15:35 <0.4 0.6 2.0 1.9 .034
08/01/08 14:55 07/02/08 15:35 0.6 1.8
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Table A2 cont
Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
07/02/08 15:50 11/03/08 11:95 0.7 0.8 24.1 1.8 1.8 1.51
07/02/08 15:50 11/03/08 11:95 0.9 1.8
11/03/08 12:00 21/04/08 10:§7 0.4 0.4 0.9 2.2 21 .884
11/03/08 12:00 21/04/08 10:57 0.4 2.0
21/04/08 11:08 03/06/08 14:85 <0.4 0.2 2.7 2.8 886.
21/04/08 11:08 03/06/08 14:85 <0.4 2.9
03/06/08 15:13 14/07/08 14:02 1.0 0.9 225 1.3 1.4 25.39
03/06/08 15:13 14/07/08 14:02 0.8 1.6
14/07/08 14:02 13/08/08 13:(9 1.1 1.1 1.9 2.0 20 .053
14/07/08 14:02 13/08/08 13:(9 1.1 2.0
Mean 0.6 2.1
Site 9
04/05/07 17:20 07/06/07 13:00 1.4 1.4 6.72 2.7 2.8 6.13
04/05/07 17:20 07/06/07 13:00 1.5 2.8
07/06/07 13:00 06/08/07 17:30 1.8 1.7 3.44 2.5 2.6 6.70
07/06/07 13:00 06/08/07 17:30 1.7 2.7
06/08/07 17:40 11/09/07 17:36 1.8 1.7 4.62 2.8 2.8 0.72
06/08/07 17:40 11/09/07 17:36 1.7 2.8
11/09/07 17:43 22/10/07 17:45 2.5 2.7 17.98 2.4 2.2 15.43
11/09/07 17:43 22/10/07 17:45 3.0 2.0
22/10/07 17:50 09/11/07 17:45 1.7 2.2 44.59 1.6 1.6 3.03
22/10/07 17:50 09/11/07 17:45 2.6 1.6
09/11/07 17:50 08/01/08 16:00 2.4 2.4 3.34 1.4 1.4 1.05
09/11/07 17:50 08/01/08 16:00 2.3 1.4
08/01/08 16:15 10/02/08 18:15 3.3 3.3 0.67 1.9 1.9 3.05
08/01/08 16:15 10/02/08 18:15 3.4 2.0
10/02/08 18:30 16/03/08 12:110 3.8 3.9 2.95 2.0 2.0 2.09
10/02/08 18:30 16/03/08 12:110 3.9 2.0
16/03/08 12:10 21/04/08 18:0 2.3 2.4 6.20 2.2 2.2 6.37
16/03/08 12:10 21/04/08 18:0 2.5 2.3
21/04/08 18:15 12/06/08 17:00 1.6 1.7 8.58 3.1 3.0 6.77
21/04/08 18:15 12/06/08 17:00 1.8 2.9
23/06/08 12:30 18/07/08 10:20 2.6 2.6 3.7 3.7 31.8
23/06/08 12:30 18/07/08 10:20 3.7
18/07/08 10:30 13/08/08 17:H1 1.3 2.5 94.46 2.4 2.3 9.79
18/07/08 10:30 13/08/08 17:H1 3.6 2.2
Mean | 24 24
Sitel0
07/06/07 13:20 12/07/07 16:30 <0.4 0.5 0.4 0.4 370.
07/06/07 13:20 12/07/07 16:30 0.5 0.4 0.38
12/07/07 16:30 03/08/07 09:20 0.6 0.6 29.57 0.7 0.7 0.66
12/07/07 16:30 03/08/07 09:20 0.5 0.7 0.66
03/08/07 09:30 16/09/07 14:00 <0.4 1.2 0.3 0.4 330.
03/08/07 09:30 16/09/07 14:90 1.2 0.4 0.41
16/09/07 14:00 04/10/07 18:00 <0.4 0.2 0.5 0.5 470.
16/09/07 14:00 04/10/07 18:00 <0.4 0.6 0.57
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Table A2 cont

Date on Date off Nk NH; RPD NQ NO, RPD

(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
04/10/07 18:00 05/11/07 11:20 0.4 0.2
04/10/07 18:00 05/11/07 11:20 0.5
05/11/07 11:20 19/01/08 13:00 <0.4 0.2 0.2 0.2 150.
05/11/07 11:20 19/01/08 13:00 <0.4 0.2 0.16
19/01/08 13:00 07/02/08 16:30 0.8 0.7 20.78 2.2 2.2 2.20
19/01/08 13:00 07/02/08 16:30 0.6 2.2 2.19
07/02/08 16:30 14/03/08 21:30 1.0 1.1 1.05
07/02/08 16:30 14/03/08 21:30 1.1 1.09
14/03/08 13:00 03/05/08 15:30 1.1 1.0 18.03 1.0 1.1 11.12
14/03/08 13:00 03/05/08 15:30 0.9 1.2
Mean 0.6 0.8
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Table A3. Concentrations of ammonia and nitrogen dioxide at the nine sampling sites from August 2008 until August
2009. Concentrations are in ppb. Relative percent differences are calculated using equation (10). Where both samples
of the pair are below the limit of detection the average concentration is set at half the limit of detection. If only one
sample is above the limit of detection that value is entered as the average concentration. ¢ signifies contaminated
sample.

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
Site 1
14/08/08 11:15 19/09/08 10: <0.4 0.2 0.68 0.7 .924
14/08/08 11:15 19/09/08 10: <0.4 0.65
19/09/08 10:45 27/10/08 13: <0.4 0.2 0.85 0.9 .084
19/09/08 10:45 27/10/08 13: <0.4 0.89
27/10/08 13:06 27/11/08 10: 1.2 0.2 0.40 0.4 5309.
27/10/08 13:06 27/11/08 10: <0.4 0.44
27/11/08 11:00 07/01/09 10: <0.4 0.2 0.50 0.5 0.61
27/11/08 11:00 07/01/09 10: <0.4 0.56
07/01/09 10:15 29/01/09 12: 0.6 0.9 66.0 0.49 0.5 9.70
07/01/09 10:15 29/01/09 12: 1.2 0.54
29/01/09 12:05 11/03/09 11: 1.2 0.9 55.8 0.49 0.5 2.50
29/01/09 12:05 11/03/09 11: 0.7 0.48
11/03/09 11:20 02/04/09 11: <0.4 0.2 0.96 1.0 .071
11/03/09 11:20 02/04/09 11: <0.4 0.98
02/04/09 11:00 01/05/09 09: <0.4 0.2 0.59 0.6 1.71
02/04/09 11:00 01/05/09 09: <0.4 0.67
01/05/09 09:42 21/05/09 08: <0.4 0.2 0.40 0.4
01/05/09 09:42 21/05/09 08: <0.4
21/05/09 08:32 24/06/09 09: 1.3 1.3 11.8 0.53 0.6 8.11
21/05/09 08:32 24/06/09 09: 1.4 0.58
24/06/09 09:41 16/07/09 11: <0.4 0.2 0.97 1.0 .142
24/06/09 09:41 16/07/09 11: <0.4 0.99
16/07/09 11:07 04/08/09 10: <0.4 0.2 0.53 0.6 .289
16/07/09 11:07 04/08/09 10: <0.4 0.58
Mean | 04 06
Site 3
14/08/08 09:20 19/09/08 12: <0.4 0.2 1.0 1.0 214
14/08/08 09:20 19/09/08 12: <04 0.9
19/09/08 12:15 27/10/08 14: <0.4 0.2 1.2 1.2 4 4.
19/09/08 12:15 27/10/08 14: <04 1.2
27/10/08 14:50 27/11/08 12: <04 0.2 0.5
27/10/08 14:50 27/11/08 12: <04 0.5
27/11/08 12:15 07/01/09 08: <0.4 0.2 0.6 0.6 7 2.
27/11/08 12:15 07/01/09 08: <04 0.6
07/01/09 08:30 29/01/09 14 <0.4 0.2 0.5 0.5 2 7
07/01/09 08:30 29/01/09 14 <04 0.5
29/01/09 14:05 11/03/09 09: 0.5 0.5 1.1 0.5 0.6 5.9
29/01/09 14:05 11/03/09 09: 0.5 0.6
11/03/09 09:15 02/04/09 12: <0.4 0.2 1.2 1.2 2 3.
11/03/09 09:15 02/04/09 12: <04 1.1
02/04/09 12:17 01/05/09 11: <0.4 0.2 0.8 0.8 410
02/04/09 12:17 01/05/09 11: <04 0.9
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Table A3 cont
Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean

01/05/09 11:38 21/05/09 09:30 <0.4 0.2 0.4 0.4 9 b&.
01/05/09 11:38 21/05/09 09:30 0.4
21/05/09 09:30 24/06/09 10:96 1.4 1.4 0.8 0.5 05 8 9
21/05/09 09:30 24/06/09 10:96 1.4 0.5
24/06/09 10:56 16/07/09 09:0 <0.4 0.2 1.5 1.5 5 2.
24/06/09 10:56 16/07/09 09:0 <0.4 1.5
16/07/09 09:00 04/08/09 13:15 0.7 0.5 0.5 0.5 9.3
16/07/09 09:00 04/08/09 13:15 <0.4 0.5

Mean | o4 08

Site 4

13/08/08 09:15 22/09/08 09:0 1.0 0.6 2.6 2.5 4.0
13/08/08 09:15 22/09/08 09:00 <0.4 25
22/09/08 09:15 28/10/08 09:15 <0.4 0.2 4.8 4.6 9 8.
22/09/08 09:15 28/10/08 09:15 <0.4 4.4
28/10/08 09:25 01/12/08 09:05 <0.4 0.2 3.1 3.1 21
28/10/08 09:25 01/12/08 09:05 <0.4 3.0
01/12/08 09:20 06/01/09 07:15 <0.4 0.2 2.3 2.2 6 6.
01/12/08 09:20 06/01/09 07:15 <0.4 2.2
06/01/09 07:30 29/01/09 10:1|6 0.8 0.7 29.38 2.3 24 95
06/01/09 07:30 29/01/09 10:1|6 0.6 2.6
29/01/09 10:16  12/03/09 09:15 <0.4 0.8 3.2 2.7 .832
29/01/09 10:16  12/03/09 09:15 1.4 2.3
12/03/09 09:15 02/04/09 13:1 <0.4 1.5 3.6 3.3 918
12/03/09 09:15 02/04/09 13:1 1.5 3.0
02/04/09 13:21 30/04/09 10:32 0.5 0.5 22.52 1.9 19 41
02/04/09 13:21 30/04/09 10:32 0.6 2.0
30/04/09 10:32 22/05/09 07:98 0.5 0.5 0.8 0.7 7 30.
30/04/09 10:32 22/05/09 07:598 <0.4 0.6
22/05/09 07:58 23/06/09 08:02 2.8 2.9 6.28 1.0 1.0 57
22/05/09 07:58 23/06/09 08:02 3.0 1.1
23/06/09 08:02 13/07/09 12:110 <0.4 0.2 3.6 3.6 21
23/06/09 08:02 13/07/09 12:110 <0.4 3.6
13/07/09 12:10 06/08/09 08:110 <0.4 0.7 1.6 1.6 9 0.
13/07/09 12:10 06/08/09 08:1j0 0.7 1.6

________ Mean | 08 25

Site 5

13/08/08 11:15 22/09/08 09:50 3.9 4.0 4.8 <0.4 0.2
13/08/08 11:15 22/09/08 09:50 4.1 <0.4
22/09/08 10:00 28/10/08 10:20 6.0 6.0 1.3 <0.4 0.2
22/09/08 10:00 28/10/08 10:20 5.9 <0.4
28/10/08 10:32 01/12/08 10:0 3.2 3.2 0.6 <0.4 0.2
28/10/08 10:32 01/12/08 10:0 3.2 <0.4
01/12/08 10:21 06/01/09 08:15 2.2 2.1 2.8 <0.4 0.4
01/12/08 10:21 06/01/09 08:15 2.1 0.5
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Table A3 cont
Date on Date off NH3 NH3 RPD NO2 NO2 RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean

06/01/09 08:27 30/01/09 07:05 <0.4 0.4 2.8 2.8 1 5.
06/01/09 08:27 30/01/09 07:05 0.6 2.7
30/01/09 07:05 12/03/09 10:45 1.4 1.1 43.7 2.7 2.8 7.7
30/01/09 07:05 12/03/09 10:45 0.9 2.9
12/03/09 10:45 03/04/09 06:10 <0.4 0.2 4.5 3.9 531
12/03/09 10:45 03/04/09 06:10 <0.4 3.3
03/04/09 06:10 30/04/09 09:31 0.5 0.5 225 3.0 29 47
03/04/09 06:10 30/04/09 09:31 0.6 2.9
30/04/09 09:31 22/05/09 07:32 1.4 1.1 51.6 2.5 2.6 10.7
30/04/09 09:31 22/05/09 07:32 0.8 2.8
22/05/09 07:32 23/06/09 09:06 4.0 3.8 8.4 2.2 21 6 9
22/05/09 07:32 23/06/09 09:06 3.6 2.0
23/06/09 09:06 13/07/09 13: <0.4 0.2 4.6 4.6 7 0.
23/06/09 09:06 13/07/09 13: <0.4 4.5
13/07/09 13:24 06/08/09 08: 1.0 0.6 3.0 3.0 .A32
13/07/09 13:24 06/08/09 08: <0.4 0.6

________ Mean | o8 83

Site 6

13/08/08 10:49 22/09/08 10: <0.4 0.2 2.2 2.1 9 4.
13/08/08 10:49 22/09/08 10: <0.4 2.1
22/09/08 10:30 28/10/08 11: <0.4 0.2 3.1 3.3 914
22/09/08 10:30 28/10/08 11: <0.4 3.6
28/10/08 11:34 01/12/08 10: <0.4 0.2 2.4 2.5 8 1.
28/10/08 11:34 01/12/08 10: <0.4 25
01/12/08 11:00 06/01/09 08: <0.4 0.2 1.8 1.8 3 0.
01/12/08 11:00 06/01/09 08: <0.4 1.8
06/01/09 08:57 30/01/09 07: 1.2 1.1 9.8 1.8 18 8 5
06/01/09 08:57 30/01/09 07: 1.1 1.7
30/01/09 07:27 12/03/09 09: 0.9 1.0 26.3 1.5 15 0.3
30/01/09 07:27 12/03/09 09: 1.2 1.5
12/03/09 09:15 03/04/09 06: 0.6 0.4 2.7 2.5 117.
12/03/09 09:15 03/04/09 06: <0.4 2.3
03/04/09 06:45 30/04/09 08: 1.3 1.4 11.4 1.7 1.7 1.2
03/04/09 06:45 30/04/09 08: 1.5 1.7
30/04/09 08:25 22/05/09 08: 1.0 1.1 6.9 1.0 10 19
30/04/09 08:25 22/05/09 08: 1.1 1.0
22/05/09 08:27 23/06/09 09: 7.7 7.9 5.3 1.0 1.0 111
22/05/09 08:27 23/06/09 09: 8.1 1.1
23/06/09 09:06 13/07/09 01: <0.4 0.2 2.9 3.0 4 5,
23/06/09 09:06 13/07/09 01: <0.4 3.1
13/07/09 01:24 06/08/09 08: 0.9 0.9 1.9 1.5 15 41
13/07/09 01:24 06/08/09 08: 0.9 1.5

________ Mean | 12 20

Site 7

13/08/08 12:05 22/09/08 10: <0.4 0.2 1.5 1.5 6 1.
13/08/08 10:49 22/09/08 10: <0.4 1.5
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Table A3 cont

Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean

22/09/08 11:07 28/10/08 14:03 <0.4 0.2 2.2 2.2 4 1.
22/09/08 11:07 28/10/08 14:03 <0.4 2.2
28/10/08 14:15 01/12/08 11:46 0.7 0.5 1.4 1.4
28/10/08 14:15 01/12/08 11:46 <0.4
01/12/08 11:00 06/01/09 08:45 <0.4 0.2 1.4 15 5 2.
01/12/08 11:00 06/01/09 08:45 <0.4 1.5
06/01/09 08:57 30/01/09 07:7 1.0 1.2 29.0 1.6 16 1.6
06/01/09 08:57 30/01/09 07:7 1.3 1.6
30/01/09 07:27 12/03/09 09:15 0.7 0.7 173.5 1.1 1.1 1.3
30/01/09 07:27 12/03/09 09:15 1©.2 1.1
12/03/09 09:15 03/04/09 06:45 0.6 0.4 1.7 1.7 0.2
12/03/09 09:15 03/04/09 06:45 <0.4 1.7
03/04/09 06:45 30/04/0908:25 <0.4 0.2 1.3 1.3 1 1.
03/04/09 06:45 30/04/0908:25 <0.4 1.3
30/04/09 08:25 22/05/09 08:47 <0.4 0.4 0.7 0.8 910
30/04/09 08:25 22/05/09 08:37 0.6 0.8
22/05/09 08:27 23/06/09 09:06 1.5 15 6.5 0.8 0.7 4 5
22/05/09 08:27 23/06/09 09:06 1.6 0.7
23/06/09 09:06 13/07/09 01: <0.4 0.2 1.6 1.7 A17
23/06/09 09:06 13/07/09 01: <0.4 1.9
13/07/09 01:24 06/08/09 08: <0.4 0.4 1.0 1.1 7 3.
13/07/09 01:24 06/08/09 08: 0.5 1.1

. Mean [ 09 14

Site 8

13/08/08 13:20 22/09/08 11: <0.4 0.2 2.5 2.5 3 2
13/08/08 13:20 22/09/08 11: <0.4 2.6
22/09/08 11:15 28/10/08 12: <0.4 0.2 2.7 2.7 2 1.
22/09/08 11:15 28/10/08 12: <0.4 2.7
28/10/08 13:00 01/12/08 12: <0.4 0.2 1.9 1.9 4 3.
28/10/08 13:00 01/12/08 12: <0.4 1.9
01/12/08 12:45 06/01/09 10: 0.5 0.4 2.2 2.2 4.0
01/12/08 12:45 06/01/09 10: <0.4 2.3
06/01/09 10:45 30/01/09 08: 0.7 0.5 1.7 1.8 8.8
06/01/09 10:45 30/01/09 08: <0.4 1.8
30/01/09 08:50 12/03/09 12: 0.9 1.0 19.3 1.8 1.8 3.8
30/01/09 08:50 12/03/09 12: 1.1 1.9
12/03/09 12:13 03/04/09 08: <0.4 0.2 2.9 2.9 6 1.
12/03/09 12:13 03/04/09 08: <0.4 2.9
03/04/09 08:05 30/04/09 08: 0.5 0.5 1.4 2.0 20 91
03/04/09 08:05 30/04/09 08: 0.5 2.1
30/04/09 08:33 22/05/09 09: 0.8 0.7 29.5 1.8 1.9 93
30/04/09 08:33 22/05/09 09: 0.6 2.0
22/05/09 09:29 23/06/09 10: 4.2 4.2 1.6 1.6 6.2
22/05/09 09:29 23/06/09 10: 1.7
23/06/09 10:09 13/07/09 14: <0.4 0.2 2.9 2.8 5 3.
23/06/09 10:09 13/07/09 14: <0.4 2.8
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Table A3 cont
Date on Date off Nk NH; RPD NQ NO, RPD
(ppb)  (ppb) % (ppb)  (ppb) %
mean mean
13/07/09 14:32 06/08/09 09:§2 <0.4 0.4 2.6 2.6 9 2.
13/07/09 14:32  06/08/09 09:42 0.6 2.7
Mean 0.7 2.2
Site 9

13/08/08 07:55 24/09/08 10:95 1.3 1.3 1.1 2.2 22 30
13/08/08 07:55 24/09/08 10:95 1.3 2.2

No Sample No Sample

No Sample No Sample

No Sample No Sample

No Sample No Sample

No Sample No Sample

No Sample No Sample
13/01/09 11:15 30/01/09 10:30 <0.4 0.8 2.3 2.2
13/01/09 11:15 30/01/09 10:30 1.5 2.2
30/01/09 10:30 16/03/09 19:35 1.7 1.9 2.1 2.1
30/01/09 10:30 16/03/09 19:35 2.1 2.0
16/03/09 19:35 03/04/09 07:45 1.1 1.0 2.8 2.9
16/03/09 19:35 03/04/09 07:45 0.9 3.0
03/04/09 07:45 30/04/09 17:08 1.3 1.3 2.7 2.6
03/04/09 07:45 30/04/09 17:08 1.2 2.5
30/04/09 17:08 26/05/09 07:55 1.3 1.3 2.9 3.0
30/04/09 17:08 26/05/09 07:55 14 3.0
26/05/09 07:55 23/06/09 07:05 3.2 3.3 3.3 3.1
26/05/09 07:55 23/06/09 07:05 3.4 3.0
23/06/09 07:05 21/07/09 08:40 <0.4 0.2 3.7 3.6
23/06/09 07:05 21/07/09 08:40 <0.4 3.6
21/07/09 08:20 10/08/09 09:30 <0.4 0.3 4.0 4.0
21/07/09 08:20 10/08/0909:30 0.5 4.1

Mean 1.3 2.9
Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09. 124

Confidential, not for citation.



Appendix B: Concentrations of Sulfur Dioxide and ni tric acid gas
measured during three years of the Burrup Peninsula Air Pollution
Study.
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Table B1. Concentrations of sulphur dioxide and nitric acid at the nine sampling sites from August 2004 until late March
2005. Concentrations are in ppt. Where both samples of the pair are below the limit of detection the average
concentration is set at half the limit of detection. If only one sample is above the limit of detection that value is entered
as the average concentration.

Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
Site 1
29/07/04 11:50 02/09/04 15: 116 99 35.8 60 61 3.7
29/07/04 11:50 02/09/04 15: 81 62
02/09/04 15:40 08/10/04 09: 59 62 10.9 116 135 4 28
02/09/04 15:40 08/10/04 09: 66 154
08/10/04 09:45 21/11/04 12: 128 137 12.9 167 169 2.2
08/10/04 09:45 21/11/04 12: 146 171
21/11/04 12:05 17/12/04 12: 120 96 51.1 162 159 05
21/11/04 12:05 17/12/04 12: 71 155
17/12/04 12:10 19/01/05 13: 90 123 53.7 97 127 147
17/12/04 12:10 19/01/05 13: 156 157
19/01/05 13:07 21/02/05 12: 204 199 5.1 81 86 210
19/01/05 13:07 21/02/05 12: 193 90
21/02/05 13:12 28/03/05 11: 76 114 67.8 158 171 491
21/02/05 13:12 28/03/05 11: 153 184
28/03/05 11:20 18/04/05 09: 115 136 31.4 143 155 15.5
28/03/05 11:20 18/04/05 09: 158 167
18/04/05 11:17 31/05/05 11: 75 78 6.2 214 207 6.0
18/04/05 11:17 31/05/05 11: 80 201
31/05/05 11:25 13/07/05 11: 52 49 10.2 113 109 6 8.
31/05/05 11:25 13/07/05 11: 47 104
13/07/05 11:45 07/08/05 11: 60 49 42.2 250 249 6 O.
13/07/05 11:45 07/08/05 11: 39 248
07/08/05 11:50 14/09/05 09: 81 75 14.3 97 100 6.7
07/08/05 11:50 14/09/05 09: 70 103
________ mean | 100 144
Site 3
29/07/04 16:00 02/09/04 13: 183 168 17.8 112 98 9.32
29/07/04 16:00 02/09/04 13: 153 84
02/09/04 13:20 08/10/04 11: 145 147 3.0 151 152 51
02/09/04 13:20 08/10/04 11: 150 154
08/10/04 11:30 21/11/04 15: 159 168 10.5 162 166 4.5
08/10/04 11:30 21/11/04 15: 177 170
21/11/04 15:45 17/12/04 14: 100 121 34.1 127 142 22.3
21/11/04 15:45 17/12/04 14: 141 158
17/12/04 14:15 19/01/05 16: 126 126 0.0 127 116 8.21
17/12/04 14:15 19/01/05 16: 126 106
19/01/05 16:40 21/02/05 10: 153 174 24.6 84 82 2 6.
19/01/05 16:40 21/02/05 10: 196 79
21/02/05 09:53 28/03/05 12: 215 179 40.2 204 194 10.3
21/02/05 09:53 28/03/05 12: 143 184
28/03/05 12:30 18/04/05 14: 128 121 11.3 148 153 6.4
28/03/05 12:30 18/04/05 14: 114 158
18/04/05 14:41 31/05/05 13: 176 194 18.2 270 280 7.5

Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09.
Confidential, not for citation.

126



Table B1 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
18/04/05 14:41 31/05/05 13:15 211 291
31/05/05 13:20 13/07/05 16:05 76 69 21.6 134 140 6 8.
31/05/05 13:20 13/07/05 16:05 61 146
13/07/05 15:46  07/08/05 15:05 113 103 18.7 290 276 10.5
13/07/05 15:46  07/08/05 15:05 93 261
07/08/05 15:10 14/09/05 13:0 93 105 22.2 173 147 523
07/08/05 15:10 14/09/05 13:0 117 121
________ Mean | 189 162 |
Site 4
01/08/04 12:09 01/09/04 09:1|7 108 109 2.4 107 120 062
01/08/04 12:09 01/09/04 09:1|7 110 132
01/09/04 09:25 07/10/04 09:15 223 220 25 190 180 121
01/09/04 09:25 07/10/04 09:15 217 170
07/10/04 09:20 20/11/04 08:20 335 311 15.3 207 236 249
07/10/04 09:20 20/11/04 08:20 288 266
20/11/04 08:20 18/12/04 06:30 158 167 10.6 184 179 5.8
20/11/04 08:20 18/12/04 06:30 176 174
18/12/04 06:30 18/01/05 10:02 199 177 24.7 192 203 10.5
18/12/04 06:30 18/01/05 10:02 155 213
18/01/05 10:07 16/02/05 06:30 135 160 32.1 120 127 11.3
18/01/05 10:07 16/02/05 06:30 186 134
16/02/05 06:45 23/03/05 09:53 130 154 30.7 220 255 26.9
16/02/05 06:45 23/03/05 09:53 177 289
23/03/05 09:53 28/04/05 08:48 351 367 8.4 193 217 272
23/03/05 09:53 28/04/05 08:48 382 242
28/04/05 08:49 30/05/05 10:40 216 200 16.5 301 314 8.1
28/04/05 08:49 30/05/05 10:40 183 326
30/05/05 10:40 30/06/05 08:45 20 40 102.5 127 121 6 9
30/05/05 10:40 30/06/05 08:45 61 115
30/06/05 08:48 08/08/05 08:47 37 44 324 210 210 5 0.
30/06/05 08:48 08/08/05 08:47 52 209
08/08/05 08:47 13/09/05 08:43 198 182 18.4 254 212 38.8
08/08/05 08:47 13/09/05 08:43 165 171
________ Mean | a8 198 |
Site 5
01/08/04 16:04 01/09/04 13:35 239 225 13.2 105 123 29.5
01/08/04 16:04 01/09/04 13:35 210 141
01/09/04 13:40 07/10/04 11:15 252
01/09/04 13:40 07/10/04 11:15 252 235
07/10/04 11:20 20/11/04 12:40 311 317 3.8 245 258 011
07/10/04 11:20 20/11/04 12:40 323 271
20/11/04 12:40 18/12/04 07:45 290 283 5.2 272 224 294
20/11/04 12:40 18/12/04 07:45 275 176
18/12/04 07:45 18/01/05 12:38 196 209 12.0 160 169 11.0
18/12/04 07:45 18/01/05 12:38 221 178
18/01/05 12:44 16/02/05 08:30 182 171 13.4 249 199 50.4
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Table B1 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
18/01/05 12:44 16/02/05 08:30 159 149
16/02/05 08:15 23/03/05 11:56 116 222 95.6 238 246 6.2
16/02/05 08:15 23/03/05 11:56 328 253
23/03/05 11:56 28/04/05 10:2 321 313 5.5 257 255 31
23/03/05 11:56 28/04/05 10:2 304 253
28/04/05 10:22 30/05/05 11:40 194 192 2.6 390 406 8 7
28/04/05 10:22 30/05/05 11:40 189 422
30/05/05 11:40 30/06/05 09:15 84 88 8.7 348 286 243
30/05/05 11:40 30/06/05 09:15 92 224
30/06/05 09:20 08/08/05 09:35 158 145 18.4 246 242 3.0
30/06/05 09:20 08/08/05 09:35 131 239
08/08/05 09:35 13/09/05 10:32 171 163 9.5 265 240 132
08/08/05 09:35 13/09/05 10:32 156 214
________ Mean | 215 240 |
Site 6
03/08/04 12:29 01/09/04 12: 175 158 21.8 114 114 0.0
03/08/04 12:29 01/09/04 12: 141 114
01/09/04 12:10 07/10/04 10: 170 162 9.7 183 173 101
01/09/04 12:10 07/10/04 10: 154 164
07/10/04 10:35 20/11/04 10: 248 270 16.3 212 212 04
07/10/04 10:35 20/11/04 10: 292 213
20/11/04 10:30 18/12/04 08: 161 169 9.6 187 184 2 3
20/11/04 10:30 18/12/04 08: 177 181
18/12/04 08:45 18/01/05 11: 161 185
18/12/04 08:45 18/01/05 11: 161 185
18/01/05 11:25 16/02/05 07: 125 144 26.8 160 151 12.3
18/01/05 11:25 16/02/05 07: 164 142
16/02/05 07:30 23/03/05 10: 239 239 0.0 256 263 4 5
16/02/05 07:30 23/03/05 10: 239 270
23/03/05 13:12 28/04/05 11: 357 353 2.3 214 212 T 2
23/03/05 13:12 28/04/05 11: 349 209
28/04/05 11:20 30/05/05 14: 115 131 24.1 452 506 21.5
28/04/05 11:20 30/05/05 14: 147 561
30/05/05 14:10 30/06/05 11: 118 134 24.1 461 517 21.5
30/05/05 14:10 30/06/05 11: 150 572
30/06/05 11:23 08/08/05 11: 50 51 2.0 185 151 545
30/06/05 11:23 08/08/05 11: 51 117
08/08/05 11:25 13/09/05 11: 145 137 12.1 192 223 27.3
08/08/05 11:25 13/09/05 11: 129 253
________ Mean | a6 24
Site7
01/08/04 15:01 01/09/04 08: 123 123 0.0 91 118 4 45
01/08/04 15:01 01/09/04 08: 123 144
01/09/04 13:45 07/10/04 13: 193 191 2.4 177 172 2 5
01/09/04 13:45 07/10/04 13: 188 168
07/10/04 13:35 20/11/04 14: 253 256 2.5 292 289 9 1

Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09.
Confidential, not for citation.

128



Table B1 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
07/10/04 13:35 20/11/04 14:35 260 286
20/11/04 14:35 18/12/04 09:40 135 148 18.0 166 171 6.1
20/11/04 14:35 18/12/04 09:40 162 176
18/12/04 09:40 18/01/05 15:1j0 145 147 2.7 171 164 1 8
18/12/04 09:40 18/01/05 15:1j0 149 157
18/01/05 15:16 16/02/05 09:15 157 127 47.6 166 166
18/01/05 15:16 16/02/05 09:15 97
16/02/05 09:30 23/03/05 13:05 142 124 29.6 311 311 04
16/02/05 09:30 23/03/05 13:05 105 310
23/03/05 13:12 28/04/05 11:20 206 215 8.0 212 209 2 2
23/03/05 13:12 28/04/05 11:20 224 207
28/04/05 11:20 30/05/05 14:1j0 160 154 7.4 403 386 9 8
28/04/05 11:20 30/05/05 14:1j0 148 368
30/05/05 14:10 30/06/05 11:25 73 62 35.6 154 205 .9 49
30/05/05 14:10 30/06/05 11:25 51 256
30/06/05 11:23 08/08/05 11:25 66 63 9.8 182 162 325
30/06/05 11:23 08/08/05 11:25 60 141
08/08/05 11:25 13/09/05 11:41 95 81 32.8 150 166 .8 18
08/08/05 11:25 13/09/05 11:41 68 181
________ Mean | 14 210 |
Site8
03/08/04 09:07 01/09/04 11:05 107 127 30.4 108 119 184
03/08/04 09:07 01/09/04 11:05 146 130
01/09/04 11:15 07/10/04 15:0 143 156 17.1 260 263 1.7
01/09/04 11:15 07/10/04 15:0 169 265
07/10/04 15:05 20/11/04 16:30 250 250 0.0 262 254 0 7
07/10/04 15:05 20/11/04 16:30 250 245
20/11/04 16:30 18/12/04 11:30 206 201 5.2 214 212 12
20/11/04 16:30 18/12/04 11:30 196 210
18/12/04 11:30 18/01/05 17:1|7 261 258 2.0 173 176 0 3
18/12/04 11:30 18/01/05 17:1|7 255 178
18/01/05 17:25 16/02/05 10:40 147 137 13.6 228 235 55
18/01/05 17:25 16/02/05 10:40 128 241
16/02/05 11:15 23/03/05 14:31 134 187 56.9 301 304 2.3
16/02/05 11:15 23/03/05 14:31 240 308
23/03/05 14:35 28/04/05 11:H0 225 237 10.2 253 249 3.2
23/03/05 14:35 28/04/05 11:H0 250 244
28/04/05 11:51 30/05/05 16:40 181 146 475 406 410 2.2
28/04/05 11:51 30/05/05 16:40 111 414
30/05/05 16:01 30/06/05 12:30 49 63 43.1 220 222 32
30/05/05 16:01 30/06/05 12:30 77 225
30/06/05 12:35 08/08/05 12:35 62 61 1.7 155 208 351
30/06/05 12:35 08/08/05 12:35 61 261
08/08/05 12:35 13/09/05 15:50 146 143 5.4 390 345 572
08/08/05 12:35 13/09/05 15:50 139 301
________ Mean | 164 250
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Table B1 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
Site 9
05/08/04 15:00 03/09/04 18:0 57 53 12.9 158 159 7 1
05/08/04 15:00 03/09/04 18:40 50 160
03/09/04 18:00 07/10/04 20:30 103 105 3.4 274 303 951
03/09/04 18:00 07/10/04 20:30 107 333
07/10/04 20:35 20/11/04 18:40 100 97 6.7 260 250 9 7
07/10/04 20:35 20/11/04 18:Q0 94 240
20/11/04 18:00 20/12/04 11:30 75 69 18.1 197 195 8 2
20/11/04 18:00 20/12/04 11:30 62 192
20/12/04 11:30 20/01/05 10:15 110 110 115 115
20/12/04 11:30 20/01/05 10:15
20/01/05 10:45 16/02/05 18:40 197 182 16.6 190 189 0.8
20/01/05 10:45 16/02/05 18:40 167 189
16/02/05 18:10 23/03/05 15:20 49 48 2.5 207 215 7.7
16/02/05 18:10 23/03/05 15:20 48 223
23/03/05 15:26  28/04/05 13:42 84 94 20.8 199 214 913
23/03/05 15:26  28/04/05 13:42 104 229
28/04/05 13:45 30/05/05 18:04 105 156 64.9 673 632 13.0
28/04/05 13:45 30/05/05 18:04 206 591
30/05/05 18:08 30/06/05 13:30 77 60 56.3 343 363 d11
30/05/05 18:08 30/06/05 13:30 43 384
30/06/05 13:25 08/08/05 17:30 83 49 136.9 252 251 8 0
30/06/05 13:25 08/08/05 17:30 16 250
08/08/05 17:45 15/09/05 18:0 47 50 14.7 439 422 7 7.
08/08/05 17:45 15/09/05 18:40 54 406
________ Mean | 8 216 |
Site 10
02/08/04 15:00 01/09/04 10:H0 14 37 126.3 25 21 6 45
02/08/04 15:00 01/09/04 10:H0 61 16
01/09/04 10:50 01/10/04 12:35 82 69 39.1 69 71 3.4
01/09/04 10:50 01/10/04 12:35 55 72
01/10/04 12:35 01/12/04 10:30 87 85 5.6 152 135 525
01/10/04 12:35 01/12/04 10:30 82 118
01/12/04 12:00 27/01/05 14:0 158 169 13.3 150 142 11.7
01/12/04 12:00 27/01/05 14:0 180 134
27/01/05 14:00 18/02/05 09:30 123 123 68 68
27/01/05 14:00 18/02/05 09:30
18/02/05 09:30 17/03/05 11:30 55 52 11.7 168 152 d21
18/02/05 09:30 17/03/05 11:30 49 136
17/03/05 11:30 28/04/05 08:00 43 48 24.4 217 223 7 5.
17/03/05 11:30 28/04/05 08:00 54 229
28/04/05 08:00 19/05/05 10:40 236 240 3.2 301 329 701
28/04/05 08:00 19/05/05 10:40 243 357
19/05/05 10:15 05/07/05 11:05 38 35 19.4 164 154 112
19/05/05 10:15 05/07/05 11:05 32 145
05/07/05 11:15 05/08/05 13:20 41 39 13.2 297 305 1 5.
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Table B1 cont

Date on Date off SO SO, RPD HNQ HNO; RPD

(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
05/07/05 11:15 05/08/05 13:20 36 312
05/08/05 13:20 15/09/05 12:40 17 19 25.4 193 161 .0 40
05/08/05 13:20 15/09/05 12:0 22 129
Mean 83 160
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Table B2. Concentrations of sulphur dioxide and nitric acid at the nine sampling sites from February 2007 until August
2008. Concentrations are in ppt. Where both samples of the pair are below the limit of detection the average
concentration is set at half the limit of detection. If only one sample is above the limit of detection that value is entered
as the average concentration.

Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
Site 1
04/05/07 11:22 14/06/07 09:39 129 102 51.78 119 122 4.2
04/05/07 11:22 14/06/07 09:39 76 124
14/06/07 09:39 02/08/07 11:05 115 110 8.31 107 97 162
14/06/07 09:39 02/08/07 11:05 106 86
02/08/07 11:10 09/09/07 10:30 131 129 3.02 282 223 524
02/08/07 11:10 09/09/07 10:30 127 165
09/09/07 10:35 25/10/07 16:1j0 118 103 28.79 176 149 36.5
09/09/07 10:35 25/10/07 16:1j0 88 122
25/10/07 16:20 09/11/07 09:42 147 131 24.54 105 171 77.3
25/10/07 16:20 09/11/07 09:2 115 237
09/11/07 09:18 09/01/08 09:15 111 106 9.95 120 118 35
09/11/07 09:18 09/01/08 09:15 101 116
09/01/08 09:25 08/02/08 12:20 120 125 7.95 156 141 21.0
09/01/08 09:25 08/02/08 12:20 130 127
08/02/08 12:30 12/03/08 13:15 112 109 4.36 273 207 63.6
08/02/08 12:30 12/03/08 13:15 107 141
12/03/08 13:15 27/04/08 10:50 134 134 0.40 194 191 3.2
12/03/08 13:15 27/04/08 10:50 133 188
27/04/08 11:10 04/06/08 10:30 155 136 29.04 358 277 58.1
27/04/08 11:10 04/06/08 10:30 116 197
04/06/08 10:30 17/07/08 09:45 72 72 2.31 70 71 1.5
04/06/08 10:30 17/07/08 09:45 71 71
17/07/08 09:48 14/08/08 11:05 91 83 18.31 110 128 9.02
17/07/08 09:48 14/08/08 11:05 76 147
________ Mean | 112 158 |
Site 3
29/01/07 11:00 22/02/07 10: 78 84 16.06 122 98 .5 48
29/01/07 11:00 22/02/07 10: 91 74
22/02/07 11:00 20/03/07 08: 122 116 11.60 257 224 29.3
22/02/07 11:00 20/03/07 08: 109 191
20/03/07 08:55 04/05/07 12: 193 230 31.74 164 189 26.7
20/03/07 08:55 04/05/07 12: 266 214
04/05/07 12:59 14/06/07 08: 80 79 3.04 48 46 9.]
04/05/07 12:59 14/06/07 08: 78 44
14/06/07 08:24 02/08/07 13: 176 164 14.68 163 163 0.2
14/06/07 08:24 02/08/07 13: 152 163
02/08/07 13:23 09/09/07 12: 150 166 19.53 199 193 6.0
02/08/07 13:23 09/09/07 12: 182 187
09/09/07 12:35 25/10/07 14: 187 198 11.06 126 181 61.2
09/09/07 12:35 25/10/07 14: 209 237
25/10/07 14:20 09/11/07 10: 183 166 19.99 160 142 255
25/10/07 14:20 09/11/07 10: 150 124
09/11/07 10:46  09/01/08 10: 140 140 0.02 119 127 13.2
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Table B2 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
09/11/07 10:46 09/01/08 10:46 140 135
09/01/08 10:50 08/02/08 13:H0 140 162 28.16 138 152 17.7
09/01/08 10:50 08/02/08 13:H0 185 165
08/02/08 14:05 12/03/08 11:25 138 161 28.59 145 149 5.3
08/02/08 14:05 12/03/08 11:25 184 153
12/03/08 11:30 27/04/08 14:03 166 242 62.87 195 226 27.7
12/03/08 11:30 27/04/08 14:03 318 258
27/04/08 15:00 04/06/08 12:20 148 164 20.19 245 247 2.2
27/04/08 15:00 04/06/08 12:20 181 250
04/06/08 12:30 17/07/08 11:1J7 83 85 3.03 63 57 22p
04/06/08 12:30 17/07/08 11:1§7 86 51
17/07/08 11:25 14/08/08 09:0 126 117 14.71 179 164 17.7
17/07/08 11:25 14/08/08 09:0 109 150
________ Mean | 12 157
Site 4
03/05/07 10:12 07/06/07 09:1|2 102 101 1.83 128 103 47.2
03/05/07 10:12 07/06/07 09:1|2 100 79
07/06/07 09:12 04/08/07 08:05 130 130 0.34 107 118 18.7
07/06/07 09:12 04/08/07 08:05 130 129
04/08/07 08:25 12/09/07 09:1|9 197 199 1.89 234 216 16.1
04/08/07 08:25 12/09/07 09:1|9 201 199
12/09/07 09:26  16/10/07 14:1j0 286 297 7.65 210 215 4.5
12/09/07 09:26  16/10/07 14:1j0 308 220
16/10/07 14:11 08/11/07 09:40 180 238 48.49 262 283 14.7
16/10/07 14:11 08/11/07 09:40 296 304
08/11/07 09:36  08/01/08 09:35 180 203 23.00 246 242 3.9
08/11/07 09:36  08/01/08 09:35 227 237
08/01/08 09:45 07/02/08 11:0 242 240 1.15 240 220 18.1
08/01/08 09:45 (07/02/08 11:0 239 200
07/02/08 11:00 11/03/08 08:545 182 201 18.51 270 276 4.3
07/02/08 11:00 11/03/08 08:545 220 282
11/03/08 09:05 21/04/08 07:55 170 170 271 271
11/03/08 09:05 21/04/08 07:55
21/04/08 07:46  03/06/08 11:1|9 157 157 293 293
21/04/08 07:46  03/06/08 11:1|9
04/06/08 11:25 14/07/08 09:50 125 122 6.37 152 153 1.8
04/06/08 11:25 14/07/08 09:50 118 155
14/07/08 09:55 14/08/08 11:05 242 249 5.46 244 219 229
14/07/08 09:55 14/08/08 11:05 255 194
________ Mean | 192 218 |
Site 5
03/05/07 10:53 07/06/07 09:50 97 109 21.75 108 115 11.6
03/05/07 10:53 07/06/07 09:50 120 121
07/06/07 09:50 04/08/07 09:50 176 166 11.87 250 230 17.0
07/06/07 09:50 04/08/07 09:50 156 211
04/08/07 10:00 12/09/07 10:05 197 205 7.85 261 282 14.8
04/08/07 10:00 12/09/07 10:05 213 302
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Table B2 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean Mean
12/09/07 10:07 16/10/07 15:1|6 327 330 1.72 281 281 0.3
12/09/07 10:07 16/10/07 15:1|6 333 282
16/10/07 15:31 08/11/07 10:37 250 222 25.90 199 294 64.4
16/10/07 15:31 08/11/07 10:37 193 388
08/11/07 10:45 08/01/08 10:H0 227 209 17.38 279 265 10.6
08/11/07 10:45 08/01/08 10:H0 191 251
08/01/08 11:00 07/02/08 13:H0 483 485 0.73 291 275 11.0
08/01/08 11:00 07/02/08 13:H0 487 260
07/02/08 11:10 11/03/08 10:1j0 169 159 13.02 327 312 95
07/02/08 11:10 11/03/08 10:1j0 149 297
11/03/08 10:16  21/04/08 08:26 281 290 6.45 406 420 6.9
11/03/08 10:16  21/04/08 08:26 300 435
21/04/08 08:30 03/06/08 12:§7 212 220 7.73 379 374 2.7
21/04/08 08:30 03/06/08 12:§7 229 369
03/06/08 13:04 14/07/08 11:1j0 115 107 13.84 145 155 13.0
03/06/08 13:04 14/07/08 11:1j0 100 165
14/07/08 11:15 13/08/08 09:55 164 171 8.31 271 258 10.3
14/07/08 11:15 13/08/08 09:55 179 244
________ Mean | 23 272 |
Site 6
03/05/07 11:16  07/06/07 10:20 69 77 19.28 63 83 847
03/05/07 11:16  07/06/07 10:20 84 103
07/06/07 10:20 04/08/07 09:1|2 146 137 12.20 157 153 5.3
07/06/07 10:20 04/08/07 09:1|2 129 149
04/08/07 09:25 12/09/07 10:47 158 163 6.96 199 200 1.2
04/08/07 09:25 12/09/07 10:47 169 201
12/09/07 10:30 16/10/07 14:95 286 297 7.41 201 208 7.0
12/09/07 10:30 16/10/07 14:95 308 215
16/10/07 14:55 08/11/07 10:47 146 188 44,58 128 142 20.7
16/10/07 14:55 08/11/07 10:47 230 157
08/11/07 10:17 08/01/08 10:15 164 173 10.47 241 239 25
08/11/07 10:17 08/01/08 10:15 182 236
08/01/08 10:20 07/02/08 12:1j0 208 212 3.76 240 229 9.2
08/01/08 10:20 07/02/08 12:1j0 216 219
07/02/08 12:20 11/03/08 09:35 157 145 16.45 232 223 8.1
07/02/08 12:20 11/03/08 09:35 133 214
11/03/08 09:59 21/04/08 09:20 178 203 24.12 281 364 45.7
11/03/08 09:59 21/04/08 09:20 227 447
21/04/08 09:30 03/06/08 12:20 169 159 12.79 253 269 119
21/04/08 09:30 03/06/08 12:20 149 285
03/06/08 12:35 14/07/08 12:40 110 116 11.33 89 130 62.7
03/06/08 12:35 14/07/08 12:40 123 171
14/07/08 12:05 13/08/08 10:49 126 134 11.07 222 191 32.2
14/07/08 12:05 13/08/08 10:49 141 160
________ Mean | 17 23 |
Site 7
03/05/07 11:40 07/06/07 11:1j0 44 51 27.77 40 63 172
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Table B2 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
03/05/07 11:40 07/06/07 11:1j0 58 86
07/06/07 11:10 03/08/07 10:45 104 120 26.91 107 114 12.0
07/06/07 11:10 03/08/07 10:45 136 121
03/08/07 11:05 12/09/07 11:05 115 115 139 139
03/08/07 11:05 12/09/07 11:05
12/09/07 11:05 16/10/07 16:08 240 239 1.02 177 186 9.0
12/09/07 11:05 16/10/07 16:08 238 194
16/10/07 16:15 08/11/07 10:57 159 162 4.04 183 181 2.2
16/10/07 16:15 08/11/07 10:57 165 179
08/11/07 11:00 08/01/08 14:45 214 216 1.32 223 237 119
08/11/07 11:00 08/01/08 14:45 217 251
08/01/08 12:20 07/02/08 14:37 232 238 5.33 217 215 1.9
08/01/08 12:20 07/02/08 14:37 244 213
07/02/08 14:45 11/03/08 10:98 119 132 18.86 172 179 8.2
07/02/08 14:45 11/03/08 10:58 144 186
11/03/08 11:05 21/04/08 10:05 146 140 7.68 309 264 34.3
11/03/08 11:05 21/04/08 10:05 135 219
21/04/08 10:20 03/06/08 14:1l6 142 146 4.99 217 239 18.1
21/04/08 10:20 03/06/08 14:1l6 150 260
03/06/08 14:17 14/07/08 13:01 75 78 7.53 127 123 6 6.
03/06/08 14:17 14/07/08 13:01 81 118
14/07/08 13:10 13/08/08 11:40 95 99 8.65 180 177 2 3.
14/07/08 13:10 13/08/08 11:40 104 175
________ Mean | 145 76 |
Site 8
24/01/07 15:00 22/02/07 09:15 179 186 7.30 201 212 101
24/01/07 15:00 22/02/07 09:15 193 223
22/02/07 09:20 20/03/07 12:232 126 147 27.32 367 327 24.0
22/02/07 09:20 20/03/07 12:232 167 288
20/03/07 12:22 03/05/07 13:55 304 283 14.63 332 348 9.0
20/03/07 12:22 03/05/07 13:55 262 364
03/05/07 13:55 07/06/07 12:20 105 105 133 133
03/05/07 13:55 07/06/07 12:20
07/06/07 12:20 03/08/07 10:40 129 139 14.77 249 238 8.4
07/06/07 12:20 03/08/07 10:40 149 228
03/08/07 10:15 12/09/07 12:1j1 195 189 6.27 304 295 6.4
03/08/07 10:15 12/09/07 12:1j1 183 286
12/09/07 12:20 16/10/07 11:0 198 201 2.79 231 254 18.1
12/09/07 12:20 16/10/07 11:0 204 277
16/10/07 11:05 08/11/07 11:38 281 233 40.73 118 160 52.1
16/10/07 11:05 08/11/07 11:38 186 202
08/11/07 11:55 08/01/08 12:05 156 179 26.40 228 234 5.0
08/11/07 11:55 08/01/08 12:05 203 239
08/01/08 14:55 07/02/08 15:35 214 220 5.72 262 243 155
08/01/08 14:55 07/02/08 15:35 227 224
07/02/08 15:50 11/03/08 11:55 137 147 14.15 214 212 2.6
07/02/08 15:50 11/03/08 11:55 158 209
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Table B2 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
11/03/08 12:00 21/04/08 10:§7 214 214 0.11 323 330 4.1
11/03/08 12:00 21/04/08 10:§7 214 337
21/04/08 11:08 03/06/08 14:95 178 183 5.27 332 328 2.7
21/04/08 11:08 03/06/08 14:95 188 323
03/06/08 15:13 14/07/08 14:92 82 84 2.60 146 171 129
03/06/08 15:13 14/07/08 14:92 85 196
14/07/08 14:02 13/08/08 13:9 144 143 1.12 156 166 12.3
14/07/08 14:02 13/08/08 13:9 142 176
________ Mean | . a77 243 |
Site 9
04/05/07 17:20 07/06/07 13:40 47 58 39.62 152 140 741
04/05/07 17:20 07/06/07 13:40 70 127
07/06/07 13:00 06/08/07 17:30 113 109 6.38 315 389 38.1
07/06/07 13:00 06/08/07 17:30 106 463
06/08/07 17:40 11/09/07 17:36 92 87 12.10 321 271 713
06/08/07 17:40 11/09/07 17:36 82 220
11/09/07 17:43 22/10/07 17:45 121 121 0.80 228 237 7.9
11/09/07 17:43 22/10/07 17:45 120 247
22/10/07 17:50 09/11/07 17:45 151 133 28.03 141 156 18.3
22/10/07 17:50 09/11/07 17:45 114 170
09/11/07 17:50 08/01/08 16:d40 81 81 1.38 202 220 .8 16
09/11/07 17:50 08/01/08 16:d0 82 239
08/01/08 16:15 10/02/08 18:1|5 181 154 34.25 291 271 15.2
08/01/08 16:15 10/02/08 18:1|5 128 250
10/02/08 18:30 16/03/08 12:1|0 131 125 9.70 333 382 25.8
10/02/08 18:30 16/03/08 12:1|0 119 432
16/03/08 12:10 21/04/08 18:40 101 119 30.11 316 299 11.6
16/03/08 12:10 21/04/08 18:d0 137 282
21/04/08 18:15 12/06/08 17:40 116 112 7.55 475 458 7.5
21/04/08 18:15 12/06/08 17:40 108 440
23/06/08 12:30 18/07/08 10:40 85 87 5.00 320 310 5 6.
23/06/08 12:30 18/07/08 10:40 90 300
18/07/08 10:30 13/08/08 17:H1 76 72 10.00 254 231 991
18/07/08 10:30 13/08/08 17:H1 68 208
________ Mean | 105 280 |
Site 10
07/06/07 13:20 12/07/07 16:30 52 52 0.47 206 131 5.11
07/06/07 13:20 12/07/07 16:30 52 56
12/07/07 16:30 03/08/07 09:40 187 171 19.44 158 155 3.7
12/07/07 16:30 03/08/07 09:40 154 152
03/08/07 09:30 16/09/07 14:d0 54 58 14.66 57 50 726
03/08/07 09:30 16/09/07 14:d40 63 43
16/09/07 14:00 04/10/07 18:40 170 148 29.57 341 300 27.8
16/09/07 14:00 04/10/07 18:40 127 258
04/10/07 18:00 05/11/07 11:20 166 135 45.79 163 159 54
04/10/07 18:00 05/11/07 11:20 104 154
05/11/07 11:20 19/01/08 13:d0 82 82 0.65 127 117 .318
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05/11/07 11:20
19/01/08 13:00
19/01/08 13:00
07/02/08 16:30
07/02/08 16:30
14/03/08 13:00
14/03/08 13:00
Mean

19/01/08 13:
07/02/08 16:
07/02/08 16:
14/03/08 21:
14/03/08 21:
03/05/08 15:
03/05/08 15:

[cNoNoNoNoNoNe]

83
138
171
146
116
105
106

155 21.44

131 23.09

106 1.14
111

106
125
152
288
237
250
249

173

139 19.1

262 195

250 05
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Table B3. Concentrations of sulphur dioxide and nitric acid at the nine sampling sites from August 2008 until August
2009. Concentrations are in ppt. Where both samples of the pair are below the limit of detection the average
concentration is set at half the limit of detection. If only one sample is above the limit of detection that value is entered
as the average concentration.

Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
Site 1
14/08/08 11:15 19/09/08 10: 90 93 5.0 87 88 1.1
14/08/08 11:15 19/09/08 10: 95 89
19/09/08 10:45 27/10/08 13: 87 110 42.5 69 104 .7 66
19/09/08 10:45 27/10/08 13: 134 138
27/10/08 13:00 27/11/08 11: 19 53 126.2 <73 57
27/10/08 13:00 27/11/08 11: 86 77
27/11/08 11:00 07/01/09 10: 105 102 5.6 <73 37
27/11/08 11:00 07/01/09 10: 99 <73
07/01/09 10:15 29/01/09 12: 245 227 15.8 310 507 77.8
07/01/09 10:15 29/01/09 12: 209 704
29/01/09 14:05 11/03/09 09: 16 14 41.0 <73 37
29/01/09 14:05 11/03/09 09: 11 <73
11/03/09 09:15 02/04/09 12: 283 371 47.8 582 803 b55.2
11/03/09 09:15 02/04/09 12: 460 1025
02/04/09 12:17 01/05/09 11: 92 88 9.0 220 134 4129
02/04/09 12:17 01/05/09 11: 84 47
01/05/09 11:38 21/05/09 09: 74 95 452 <73 45
01/05/09 11:38 21/05/09 09: 117 54
21/05/09 09:30 24/06/09 10: 115 116 2.1 295 380 4.84
21/05/09 09:30 24/06/09 10: 118 465
24/06/09 10:56 16/07/09 09: 177 174 3.3 209 166 2.25
24/06/09 10:56 16/07/09 09: 172 122
16/07/09 09:00 04/08/09 13: 95 98 6.6 <73 98
16/07/09 09:00 04/08/09 13: 101 159
________ Mean | 129 204 |
Site 3
14/08/08 09:20 19/09/08 12: 90 100 19.7 97 155 474
14/08/08 09:20 19/09/08 12: 110 212
19/09/08 12:15 27/10/08 14: 197 264
19/09/08 12:15 27/10/08 14: 197 264
27/10/08 14:50 27/11/08 12: 111 108 4.1 85 83 4.7
27/10/08 14:50 27/11/08 12: 106 81
27/11/08 12:15 07/01/09 08: 129 132 4.2 <73 37
27/11/08 12:15 07/01/09 08: 134 <73
07/01/09 08:30 29/01/09 14: 236 245 7.1 855 857 4 0
07/01/09 08:30 29/01/09 14: 254 859
29/01/09 14:05 11/03/09 09: 15 18 38.3 <73 37
29/01/09 14:05 11/03/09 09: 21 <73
11/03/09 09:15 02/04/09 12: 274 283 6.7 335 509 846
11/03/09 09:15 02/04/09 12: 293 683
02/04/09 12:17 01/05/09 11: 130 124 9.9 59 86 961
02/04/09 12:17 01/05/09 11: 118 113
01/05/09 11:38 21/05/09 09: 114 73 110.1 <73 37
Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09. 138

Confidential, not for citation.



Table B3 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
01/05/09 11:38 21/05/09 09:30 33
21/05/09 09:30 24/06/09 10:546 157 154 4.1 281 222 315
21/05/09 09:30 24/06/09 10:546 151 163
24/06/09 10:56 16/07/09 09:40 221 240 221 190 213 132
24/06/09 10:56 16/07/09 09:40 259 259 235
16/07/09 09:00 04/08/09 13:15 116 107 116 77 119 671
16/07/09 09:00 04/08/09 13:15 98 98 162
________ Mean | 182 218 |
Site 4
13/08/08 09:15 22/09/08 09:0 236 241 4.1 166 144 113
13/08/08 09:15 22/09/08 09:0 246 122
22/09/08 09:15 28/10/08 09:15 301 301 0.1 218 214 9 3
22/09/08 09:15 28/10/08 09:15 301 210
28/10/08 09:25 01/12/08 09:05 119 139 28.8 163 162 0.8
28/10/08 09:25 01/12/08 09:05 159 161
01/12/08 09:20 06/01/09 07:15 201 195 6.3 <73 37
01/12/08 09:20 06/01/09 07:15 189 <73
06/01/09 07:30 29/01/09 10:1l6 411 372 21.1 2073 482 124.5
06/01/09 07:30 29/01/09 10:1l6 333 482
29/01/09 10:16  12/03/09 09:15 67 65 8.3 83 95 254
29/01/09 10:16  12/03/09 09:15 62 108
12/03/09 09:15 02/04/09 13:41 338 405 33.0 1345 1103 61.0
12/03/09 09:15 02/04/09 13:1 472 717
02/04/09 13:21 30/04/09 10:32 181 143 53.4 216 181 38.8
02/04/09 13:21 30/04/09 10:32 105 146
30/04/09 10:32 22/05/09 07:48 120 117 5.1 206 206 00
30/04/09 10:32 22/05/09 07:48 114 206
22/05/09 07:58 23/06/09 08:02 147 146 1.2 1075 284 116.5
22/05/09 07:58 23/06/09 08:02 145 284
23/06/09 08:02 13/07/09 12:1j0 330 315 9.3 402 317 345
23/06/09 08:02 13/07/09 12:1j0 301 233
13/07/09 12:10 06/08/09 08:1j0 126 125 1.3 90 92 6.4
13/07/09 12:10 06/08/09 08:1j0 125 95
________ Mean | 24 270 |
Site 5
13/08/08 11:15 22/09/08 09:50 282 281 0.9 239 277 712
13/08/08 11:15 22/09/08 09:50 280 314
22/09/08 10:00 28/10/08 10:20 296 296 0.2 310 337 581
22/09/08 10:00 28/10/08 10:20 296 363
28/10/08 10:32 01/12/08 10:0 172 172 214 214
28/10/08 10:32 01/12/08 10:0
01/12/08 10:21 06/01/09 08:15 193 185 8.8 <73 37
01/12/08 10:21 06/01/09 08:15 177 <73
06/01/09 08:27 30/01/09 07:05 322 331 5.4 731 693 071
06/01/09 08:27 30/01/09 07:05 340 656
30/01/09 07:05 12/03/09 10:45 36 78 106.7 <73 37
30/01/09 07:05 12/03/09 10:25 120 <73
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Table B3 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean Mean
12/03/09 10:45 03/04/09 06:1j0 388 405 8.8 723 698 A 7
12/03/09 10:45 03/04/09 06:1j0 423 673
03/04/09 06:10 30/04/09 09:31 181 179 1.7 165 181 831
03/04/09 06:10 30/04/09 09:31 178 198
30/04/09 09:31 22/05/09 07:32 169 137 475 <73 37
30/04/09 09:31 22/05/09 07:32 104 <73
22/05/09 07:32 23/06/09 09:06 143 143 0.2 267 267
22/05/09 07:32 23/06/09 09:6 143 969
23/06/09 09:06 13/07/09 13:24 295 321 16.4 336 424 41.9
23/06/09 09:06 13/07/09 13:24 347 513
13/07/09 13:24 06/08/09 08:542 167 166 1.1 92 92
13/07/09 13:24 06/08/09 08:52 165 234
________ Mean |~ 2s 274
Site 6
13/08/08 10:49 22/09/08 10: 189 172 19.5 131 148 23.0
13/08/08 10:49 22/09/08 10: 155 165
22/09/08 10:30 28/10/08 11: 238 254 12.6 206 348 81.8
22/09/08 10:30 28/10/08 11: 270 490
28/10/08 11:34 01/12/08 10: 94 104 19.2 298 235 335
28/10/08 11:34 01/12/08 10: 113 173
01/12/08 11:00 06/01/09 08: 135 149 19.4 <73 37
01/12/08 11:00 06/01/09 08: 164 <73
06/01/09 08:57 30/01/09 07: 340 345 2.8 656 656
06/01/09 08:57 30/01/09 07: 349 2261
30/01/09 07:27 12/03/09 09: 29 37 427 <73 37
30/01/09 07:27 12/03/09 09: 45 <73
12/03/09 09:15 03/04/09 06: 267 302 22.6 249 402 76.0
12/03/09 09:15 03/04/09 06: 336 555
03/04/09 06:45 30/04/09 08: 147 149 2.8 334 349 5 8
03/04/09 06:45 30/04/09 08: 151 363
30/04/09 08:25 22/05/09 08: 98 104 11.0 <73 37
30/04/09 08:25 22/05/09 08: 110 <73
22/05/09 08:27 23/06/09 09: 118 125 12.1 230 247 13.8
22/05/09 08:27 23/06/09 09: 133 264
23/06/09 09:06 13/07/09 01: 241 245 3.5 674 536 1.75
23/06/09 09:06 13/07/09 01: 249 397
13/07/09 01:24 06/08/09 08: 116 118 4.1 194 182 251
13/07/09 01:24 06/08/09 08: 121 171
________ Mean | 175 268 |
Site 7
13/08/08 12:05 22/09/08 10: 168 150 24.2 152 153 1.7
13/08/08 10:49 22/09/08 10: 132 155
22/09/08 11:07 28/10/08 14: 204 208 3.8 260 264 2 3
22/09/08 11:07 28/10/08 14: 212 268
28/10/08 14:15 01/12/08 11: 138 137 1.1 238 192 7.74
28/10/08 14:15 01/12/08 11: 137 146
01/12/08 12:01 06/01/09 09: 180 182 2.3 <73 37
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Table B3 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
01/12/08 12:01  06/01/09 09:35 184 <73
06/01/09 09:50 30/01/09 08:1j0 407 345 36.0 2030 442
06/01/09 09:50 30/01/09 08:1j0 283 442
30/01/09 08:10 12/03/09 11:15 53 62 28.1 <73 37
30/01/09 08:10 12/03/09 11:15 70 <73
12/03/09 11:15 03/04/09 07:1j1 333 313 12.9 289 323 211
12/03/09 11:15 03/04/09 07:1j1 293 357
03/04/09 07:11 30/04/09 12:9 194 245 41.1 98 227 14.4
03/04/09 07:11 30/04/09 12:9 295 357
30/04/09 12:09 22/05/09 09:03 112 77
22/05/09 09:03 23/06/09 09:40 116 143 37.2 398 398
22/05/09 09:03 23/06/09 09:40 169 1786
23/06/09 09:40 13/07/09 13:55 165 174 10.0 142 193 53.3
23/06/09 09:40 13/07/09 13:55 182 244
13/07/09 13:55 06/08/09 09:1 111 110 1.2 125 97 .4 59
13/07/09 13:55 06/08/09 09:1 110 68
________ Mean | 18 22
Site 8
13/08/08 13:20 22/09/08 11:47 175 154 28.5 189 167 25.9
13/08/08 13:20 22/09/08 11:47 132 146
22/09/08 11:15 28/10/08 12:53 227 228 0.8 216 213 7 2
22/09/08 11:15 28/10/08 12:53 229 210
28/10/08 13:00 01/12/08 12:25 131 138 10.1 197 175 25.8
28/10/08 13:00 01/12/08 12:25 145 152
01/12/08 12:45 06/01/09 10:22 165 209 42.2 <73 37
01/12/08 12:45 06/01/09 10:22 253 <73
06/01/09 10:45 30/01/09 08:50 229 258 22.0 607 602 1.7
06/01/09 10:45 30/01/09 08:H0 286 597
30/01/09 08:50 12/03/09 12:113 58 60 7.7 <73 37
30/01/09 08:50 12/03/09 12:113 62 <73
12/03/09 12:13 03/04/09 08:05 354 318 22.3 1633 368 126.4
12/03/09 12:13 03/04/09 08:05 283 368
03/04/09 08:05 30/04/09 08:33 214 219 3.8 339 355 9 8
03/04/09 08:05 30/04/09 08:33 223 371
30/04/09 08:33 22/05/09 09:29 161 138 32.4 <73 37
30/04/09 08:33 22/05/09 09:29 116 <73
22/05/09 09:29 23/06/09 10:9 33 84 122.6 49 112 1.91
22/05/09 09:29 23/06/09 10:9 136 175
23/06/09 10:09 13/07/09 14:32 336 257 61.3 475 370 56.9
23/06/09 10:09 13/07/09 14:32 178 265
13/07/09 14:32 06/08/09 09:52 112 115 4.5 144 136 081
13/07/09 14:32 06/08/09 09:52 117 129
________ Mean | 181 27
Site 9
13/08/08 07:55 24/09/08 10:55 65 70 14.6 179 169 411
13/08/08 07:55 24/09/08 10:55 75 160
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Table B3 cont
Date on Date off SO SO RPD HNQ HNO; RPD
(ppt) (ppt) % (Ppt) (Ppt) %
mean mean
no sample
no sample
no sample
no sample
no sample
no sample
13/01/09 11:15 30/01/09 10:30 382 294 60.3 825 629 62.3
13/01/09 11:15 30/01/09 10:30 205 433
30/01/09 10:30 16/03/09 19:35
30/01/09 10:30 16/03/09 19:35
16/03/09 19:35 03/04/09 07:45 149 163 17.6 755 783 7.2
16/03/09 19:35 03/04/09 07:45 178 811
03/04/09 07:45 30/04/09 17:08 83 73 26.6 345 294 .834
03/04/09 07:45 30/04/09 17:08 64 243
30/04/09 17:08 26/05/09 07:95 81 73 24.4 <73 37
30/04/09 17:08 26/05/09 07:95 64 <73
26/05/09 07:55 23/06/09 07:05 108 112 7.3 294 319 6.11
26/05/09 07:55 23/06/09 07:05 116 345
23/06/09 07:05 21/07/09 08:20 100 95 9.8 400 318 351
23/06/09 07:05 21/07/09 08:20 90 237
21/07/09 08:20 10/08/09 09:30 76 72 11.8 149 132 925
21/07/09 08:20 10/08/09 09:30 67 115
Mean 119 335
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Appendix C: Concentrations of benzene, toluene and ethyl benzene gas
measured during three years of the Burrup Peninsula Air Pollution
Study.
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Table C1. Concentrations of benzene, toluene and ethyl benzene measured at the nine sites from the beginning of
August 2004 until the end of January 2005. Concentrations are in ppt. Where both samples of the pair are below the
limit of detection the average concentration is set at half the limit of detection. If only one sample is above the limit of
detection that value is entered as the average concentration. Results marked with © are considered to be contaminated
and were not used to produce averages.

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
Site 1

29/07/04 11:50 02/09/04 15:35 8 8 25 25 10 6
29/07/04 11:50 02/09/04 15:35 7 <2 2

02/09/04 15:35 08/10/04 09:40] 47I° 2 226° 8 56°¢ 3
02/09/04 15:35 08/10/04 09:40] <4 <15 <6

08/10/04 09:45 21/11/04 12:05 14 14 7 8 <9 4
08/10/04 09:45 21/11/04 12:05| <9 8 <9

21/11/04 12:05 19/01/05 13:05 18 11 8 7 <11 6
21/11/04 12:05 19/01/05 13:05 4 7 <11

19/01/05 13:05 21/02/05 12:55] <9 4 5 5 <5 2
19/01/05 13:05 21/02/05 12:55] <9 5 <5

21/02/05 12:58 28/03/05 11:15 9 9 92 58 <5 2
21/02/05 12:58 28/03/05 11:15| <9 24 <5

21/03/05 13:12 18/04/05 11:15 19 21 12 13 <6 11
21/03/05 13:12 18/04/05 11:15 23 14 11

18/04/05 11:18 31/05/05 11:15 26 24 18 17 4 4
18/04/05 11:18 31/05/05 11:15 23 17 4

31/05/05 11:19 13/07/05 11:45] 137 148 <11 27 <7 4
31/05/05 11:19 13/07/05 11:45] 158 27 <7

13/07/05 11:47 07/08/05 11:43 19 22 10 13 <6 3
13/07/05 11:47 07/08/05 11:43 24 16 <6

17/08/05 11:45 14/09/05 09:53 56° 1154 1033 16° 20
17/08/05 11:45 14/09/05 09:53| 56 913 25°

Mean 1 3 18 5
Site 3

29/07/04 16:00 02/09/04 13:10 20 20 30 25 7 8
29/07/04 16:00 02/09/04 13:10 21 21 9

02/09/04 13:15 08/10/04 11:30 15 15 85 85 <6 3
02/09/04 13:15 08/10/04 11:30 16 <15 <6

08/10/04 11:30 21/11/04 15:40 26 23 16 17 <9 4
08/10/04 11:30 21/11/04 15:40 20 18 <9

21/11/04 15:40 18/01/05 10:02 10 12 16 17 <11 6
21/11/04 15:40 18/01/05 10:02 15 18 <11

21/01/05 10:28 21/02/05 09:44| <9 15 <10 10 <5 2
21/01/05 10:28 21/02/05 09:44 15 10 <5

21/02/05 09:48 28/03/05 12:28| <9 13 75 52 <5 5
21/02/05 09:48 28/03/05 12:28 13 29 5

28/03/05 12:30 18/04/05 14:36 29 29 22 19 <6 3
28/03/05 12:30 18/04/05 14:36| <8 15 <6

18/04/05 14:40 31/05/05 13:15 9 9 13 14 6 6
18/04/05 14:40 31/05/05 13:15 9 15 5

31/05/05 13:20 13/07/05 15:46| 141 11 19 19 <7 4
31/05/05 13:20 13/07/05 15:46 11 <11 <7

13/07/05 15:50 07/08/05 15:07 79 14 12 18 <6 3
13/07/05 15:50 07/08/05 15:07 14 24 <6
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Table C1 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
 Mean [ 6 28 4
Site 4

07/08/05 15:10 14/09/05 13:00] N/A 12 379° 321° 4 4
07/08/05 15:10 14/09/05 13:00 12 263° <2

01/08/04 12:09 01/09/04 09:17 28 26 19 17 20 14
01/08/04 12:09 01/09/04 09:17 23 15 8

01/09/04 09:32 07/10/04 09:15 23 22 242° 361° 9 10
01/09/04 09:32 07/10/04 09:15 22 480° 11

07/10/04 09:15 20/11/04 08:20 21 18 30 29 10 9
07/10/04 09:15 20/11/04 08:20 14 29 8

20/11/04 08:20 18/01/05 10:20 34 34 73 74 <11 6
20/11/04 08:20 18/01/05 10:20 35 76 <11

18/01/05 10:07 16/02/05 06:40 32 39 79 91 5 5
18/01/05 10:07 16/02/05 06:40 47 104 6

16/02/05 06:30 23/03/05 09:45 36 33 83 92 12 10
16/02/05 06:30 23/03/05 09:45 29 101 9

23/03/05 09:50 28/04/05 08:44 37 25 63 65 12 11
23/03/05 09:50 28/04/05 08:44 13 67 11

28/04/05 08:45 30/05/05 10:36 16 19 29 26 7 9
28/04/05 08:45 30/05/05 10:36 22 24 11

30/05/05 10:39 30/06/05 08:48 46 46 <11 6 <7 4
30/05/05 10:39 30/06/05 08:48] <12 <11 <7

30/06/05 08:50 08/08/05 09:30| 387° 27 14 18 <6 6
30/06/05 08:50 08/08/05 09:30 27 22 6

08/08/05 08:47 15/09/05 08:43 9 7 252° 189° 3 3
08/08/05 08:47 15/09/05 08:43 4 126° 3

Mean | 20 .47 8
Site 5

01/08/04 16:04 01/09/04 12:00 21 19 36 33 17 15
01/08/04 16:04 01/09/04 12:00 18 30 13

01/09/04 12:00 07/10/04 11:15 41 30 5252° 2640 40 26
01/09/04 12:00 07/10/04 11:15 20 28 13

07/10/04 11:21 20/11/04 12:20 19 14 23 23 19 17
07/10/04 11:21 20/11/04 12:20 10 22 15

20/11/04 12:40 18/01/05 00:00 12 16 28 28 11 12
20/11/04 12:40 18/01/05 00:00 21 29 13

18/01/05 12:44 16/02/05 08:07 12 16 28 31 8 10
18/01/05 12:44 16/02/05 08:07 20 33 12

16/02/05 08:10 23/03/05 11:55 <9 23 39 37 18 19
16/02/05 08:10 23/03/05 11:55 23 35 21

23/03/05 11:50 28/04/05 10:18 28 22 35 36 21 18
23/03/05 11:50 28/04/05 10:18 15 38 15

28/04/05 10:17 30/05/05 10:43 6 12 47 43 13 14
28/04/05 10:17 30/05/05 10:43 18 38 15

30/05/05 11:45 30/06/05 09:20 28 28 31 32 7 7
30/05/05 11:45 30/06/05 09:20] N/A 34 7

30/06/05 09:22 08/08/05 10:25 36 30 52 45 17 15
30/06/05 09:22 08/08/05 10:25 30 39 14
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Table C1 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
Site 6
08/08/05 09:30 13/09/05 10:32| 240° 240° 2280° 2381° 344° 349°¢
08/08/05 09:30 13/09/05 10:32] NI/A 2483° 354°¢
Mean 1 21 84 14
03/08/04 12:09 01/09/04 11:15 24 26 22 23 10 10
03/08/04 12:09 01/09/04 11:15 27 24 11
01/09/04 11:15 07/10/04 10:30 16 19 11 13 11 12
01/09/04 11:15 07/10/04 10:30 23 14 13
07/10/04 10:35 20/11/04 12:20 19 10 22 11 11 11
07/10/04 10:35 20/11/04 12:20 <9 <13 <9
20/11/04 10:40 18/01/05 11:20 10 17 28 32 <11 15
20/11/04 10:40 18/01/05 11:20 24 36 15
18/01/05 11:25 16/02/05 07:20 9 16 19 24 4 6
18/01/05 11:25 16/02/05 07:20 22 30 8
16/02/05 07:25 23/03/05 10:52 13 23 35 41 10 11
16/02/05 07:25 23/03/05 10:52 23 41 11
23/03/05 10:52 28/04/05 09:36 24 20 42 44 13 12
23/03/05 10:52 28/04/05 09:36 15 47 12
28/04/05 09:33 30/05/05 12:50 19 18 20 22 7 6
28/04/05 09:33 30/05/05 12:50 18 25 5
30/05/05 12:56 30/06/05 10:15 17 17 <11 6 <7 4
30/05/05 12:56 30/06/05 10:15 39 <11 <7
30/06/05 10:15 08/08/05 10:25 15 17 16 19 <6 3
30/06/05 10:15 08/08/05 10:25 17 19 <6
08/08/05 10:25 13/09/05 14:35 42 26 231° 192° 6 5
08/08/05 10:25 13/09/05 14:35 11 154° 4
Mean | 9 24 9
Site 7
01/08/04 15:01 01/09/04 13:34 21 22 20 18 7 8
01/08/04 15:01 01/09/04 13:34 22 17 8
01/09/04 13:34 07/10/04 13:35| 70° 47 10882 25 76° 10
01/09/04 13:34 07/10/04 13:35 23 25 10
07/10/04 13:25 20/11/04 14:45 16 16 <13 17 <9 8
07/10/04 13:25 20/11/04 14:45 16 17 8
20/11/04 15:00 18/01/05 15:12 22 18 30 30 <11 6
20/11/04 15:00 18/01/05 15:12 14 31 <11
18/01/05 15:16 16/02/05 09:04 31 25 25 26 <5 8
18/01/05 15:16 16/02/05 09:04 18 27 8
16/02/05 09:38 23/03/05 13:05 10 22 41 41 10 9
16/02/05 09:38 23/03/05 13:05 22 460° 9
23/03/05 13:12 28/04/05 11:05 18 18 27 28 8 11
23/03/05 13:12 28/04/05 11:05 19 30 13
28/04/05 11:20 30/05/05 14:10 16 17 17 18 5 6
28/04/05 11:20 30/05/05 14:10 18 19 6
30/05/05 14:45 30/06/05 11:23 12 12 <11 6 <7 4
30/05/05 14:45 30/06/05 11:23 29 <11 <7
30/06/05 11:25 08/08/05 11:27 13 15 15 21 <6 3
30/06/05 11:25 08/08/05 11:27 15 21 <6
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Table C1 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
08/08/05 11:25 13/09/05 11:41 9 7 302°¢ 280° 3 3
08/08/05 11:25 13/09/05 11:41 5 258° 3
Mean 8 28 T
Site 8
03/08/04 09:07 01/09/04 15:43 31 28 33 30 14 12
03/08/04 09:07 01/09/04 15:43 26 27 10
01/09/04 15:43 07/10/04 15:00 24 23 17
01/09/04 15:43 07/10/04 15:00 37 30 5904 23 40 29
07/10/04 15:10 20/11/04 16:20 19 19 25 25 13 13
07/10/04 15:10 20/11/04 16:20 19 25 13
20/11/04 16:30 18/01/05 17:17 14 13 26 26 10 9
20/11/04 16:30 18/01/05 17:17 13 25 9
18/01/05 17:25 16/02/05 10:20 <9 4 24 23 8 7
18/01/05 17:25 16/02/05 10:20 <9 22 7
16/02/05 11:10 23/03/05 14:34 12 12 201 34 9 10
16/02/05 11:10 23/03/05 14:34 <9 34 11
23/03/05 14:35 28/04/05 11:50 19 19 33 32 10 9
23/03/05 14:35 28/04/05 11:50 18 31 9
28/04/05 12:34 30/05/05 16:00| 59632° 8 13366° 21 90° 6
28/04/05 12:34 30/05/05 16:00 8 21 6
30/05/05 16:01 30/06/05 12:35 20 35 <11 22 <7 4
30/05/05 16:01 30/06/05 12:35 51 22 <7
30/06/05 13:25 08/08/05 17:33 13 20 18 22 <6 3
30/06/05 13:25 08/08/05 17:33 27 25 <6
08/08/05 12:36 13/09/05 15:50 9 11 254 206 4 3
08/08/05 12:36 13/09/05 15:50 12 159 3
Mean | 8 26 9
Site 9
05/08/04 15:00 03/09/04 18:00 29 29 32 32 7 7
05/08/04 15:00 03/09/04 18:00 <1 1 <2
03/09/04 15:30 07/10/04 20:30 40 39 264 244 59 59
03/09/04 15:30 07/10/04 20:30 39 225 47
07/10/04 20:40 20/11/04 18:00 32 32 174 174 34 34
07/10/04 20:40 20/11/04 18:00 <9 <13 <9
20/11/04 18:00 20/01/05 10:26 53 46 305 268 61 52
20/11/04 18:00 20/01/05 10:26 38 230 43
20/01/05 10:45 16/02/05 18:00 39 42 203 212 37 42
20/01/05 10:45 16/02/05 18:00 46 221 46
16/02/05 18:00 23/03/05 15:22 49 59 477 675 47 47
16/02/05 18:00 23/03/05 15:22 69 873 52
23/03/05 15:26 28/04/05 13:45 83 81 808 816 71 73
23/03/05 15:26 28/04/05 13:45 79 823 75
28/04/05 13:45 30/05/05 18:04] 157 158 2062 2080 266 270
28/04/05 13:45 30/05/05 18:04] 158 2099 275
30/05/05 18:06 30/06/05 13:25 66 118 589 585 57 58
30/05/05 18:06 30/06/05 13:25] 170 581 60
30/06/05 13:25 08/08/05 17:33 68 65 544 533 51 51
30/06/05 13:25 08/08/05 17:33 63 522 49

Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09.

Confidential, not for citation.

147



Table C1 cont

Date/time On  Date/time Off | Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene
(ppt) mean (ppt) mean (ppt) mean
08/08/05 17:45 15/09/05 18:00f 149 127 2491 2552 308 330
08/08/05 17:45 15/09/05 18:00] 105 2612 352
o Mean 2 743 93

Site 10
02/08/04 15:00 01/09/04 10:45 20 20 24 24 5 5
02/08/04 15:00 01/09/04 10:45| 67° 547°¢ 35°¢
01/09/04 10:50 01/10/04 12:35 18 21 1344° 1106° 7 10
01/09/04 10:50 01/10/04 12:35 24 868° 13
01/10/04 12:35 01/12/04 10:30f <9 9 <13 6 <9 4
01/10/04 12:35 01/12/04 10:30 9 <13 <9
01/12/04 12:00 27/01/05 14:00 5 7 4 3 <11 6
01/12/04 12:00 27/01/05 14:00 9 3 <11
18/02/05 09:30 17/03/0511:30] <9 4 16 14 6 6
18/02/05 09:30 17/03/0511:30] <9 11 7
17/03/05 11:30 28/04/05 08:00 20 20 116° 118° 8 7
17/03/05 11:30 28/04/05 08:00 19 121° 7
28/04/05 08:00 19/05/05 10:00 21 19 16 17 9 8
28/04/05 08:00 19/05/05 10:00 17 18 7
19/05/05 10:15 05/07/05 11:05 4 7 5 7 <1 1
19/05/05 10:15 05/07/05 11:05 9 9 1
05/07/05 11:15 05/08/05 13:20] <12 12 19 19 <7 16
05/07/05 11:15 05/08/05 13:20 12 174° 16
05/08/05 11:15 15/09/05 12:00f <7 4 12 12 <6 7
05/08/05 11:15 15/09/05 12:00f <7 883° 7

Mean 12 13 7 5
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Table C2. Concentrations of benzene, toluene and ethyl benzene measured at the nine sites from February 2007 until
August 2008. Concentrations are in ppt. Where both samples of the pair are below the limit of detection the average
concentration is set at half the limit of detection. If only one sample is above the limit of detection that value is entered
as the average concentration. Results marked with ¢ are considered to be contaminated and were not used to produce

averages.

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) Mean (ppt) mean (ppt) Mean
Site 1
04/05/07 11:15 14/06/07 09:37 21 18 5 27 1 1
04/05/07 11:15 14/06/07 09:37 15 49 1
14/06/07 09:46 02/08/07 11:05 10 11 13 9 4 3
14/06/07 09:46 02/08/07 11:05 12 5 2
02/08/07 11:20 09/09/07 10:30 13 15 12 13 3 3
02/08/07 11:20 09/09/07 10:30 17 13 3
09/09/07 10:35 25/10/07 16:10] 203 192 824 1154 76° 103
09/09/07 10:35 25/10/07 16:10] 18T° 1485 13¢
25/10/07 16:20 09/11/07 09:17 19 17 15 19 4 4
25/10/07 16:20 09/11/07 09:17 16 24 <5
09/11/07 09:18 09/01/08 09:15 12 10 4 5 <5 3
09/11/07 09:18 09/01/08 09:15 8 6 <5
09/01/08 09:15 08/02/08 12:20 17 20 8 9 <5 3
09/01/08 09:15 08/02/08 12:20 23 11 <5
08/02/08 12:30 120/3/08 13:15 11 10 4 3 <5 3
08/02/08 12:30 120/3/08 13:15 10 2 <5
12/03/08 13:15 27/04/08 10:50 8 11 7 22 <5 6
12/03/08 13:15 27/04/08 10:50 13 36 6
27/04/08 11:25 04/06/08 10:13 10 10 2 2 3 2
27/04/08 11:25 04/06/08 10:13| 63 67° 2
04/06/08 10:30 17/07/08 09:45
04/06/08 10:30 17/07/08 09:45
17/07/08 09:48 14/08/08 11:05 6 8 3 2 1 1
17/07/08 09:48 14/08/08 11:05 9 1 1
Mean 0 3 o113
Site 3
29/01/07 11:00 22/02/07 10:51 10 9 12 16 2 1
29/01/07 11:00 22/02/07 10:51 7 21 1
22/02/07 11:00 20/03/07 08:51| 247 16 121° 110 16° 16°
22/02/07 11:00 20/03/07 08:51 16 110° 16°
20/03/07 09:00 04/05/07 12:49 25 35 14 31 2 3
20/03/07 09:00 04/05/07 12:49 46 48 4
04/05/07 12:59 14/06/07 08:24 29 27 40 41 2 2
04/05/07 12:59 14/06/07 08:24 25 43 1
14/06/07 08:30 02/08/07 11:05 13 14 5 9 2 3
14/06/07 08:30 02/08/07 11:05 15 13 4
02/08/07 13:25 09/09/07 12:30 37 40 20 22 4 3
02/08/07 13:25 09/09/07 12:30| 42 25 2
09/09/07 12:35 25/10/07 14:10 35 30 18 19 3 3
09/09/07 12:35 25/10/07 14:10 25 21 3
25/10/07 14:20 09/11/07 10:30 33 30 7 16 3 4
25/10/07 14:20 09/11/07 10:30 27 24 5
09/11/07 10:40 09/01/08 10:46 11 10 11 10 3 3
09/11/07 10:40 09/01/08 10:46 9 9 3
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Table C2 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean

09/01/08 10:50 08/02/08 14:00 16 14 7 10 3 3
09/01/08 10:50 08/02/08 14:00 12 12 2

08/02/08 14:15 12/03/08 11:20 12 13 9 6 6 6
08/02/08 14:15 12/03/08 11:20 15 4 7

12/03/08 11:30 27/04/08 14:03 12 12 8 8 3 4
12/03/08 11:30 27/04/08 14:03 12 7 5

27/04/08 15:03 04/06/08 12:20 25 22 13 15 1 2
27/04/08 15:03 04/06/08 12:20 19 17 3

04/06/08 12:30 17/07/08 11:17

04/06/08 12:30 17/07/08 11:17

17/07/08 11:25 14/08/08 09:00 8 7 2 2 1 1
17/07/08 11:25 14/08/08 09:00 5 1 1

Mean | 20 28 4
Site 4

03/05/07 10:12 07/06/07 09:12 27 19 50 48 2 2
03/05/07 10:12 07/06/07 09:12 11 45 1

07/06/07 09:15 04/08/07 08:22 20 19 21 19 5 5
07/06/07 09:15 04/08/07 08:22 18 18 5

04/08/07 08:30 12/09/07 09:19 39 26 27 24 11 8
04/08/07 08:30 12/09/07 09:19 13 21 4

12/09/07 09:26 16/10/07 14:07 33 31 25 23 6 6
12/09/07 09:26 16/10/07 14:07 29 21 7

16/10/07 14:11 08/11/07 09:36 16 22 27 22 7 8
16/10/07 14:11 08/11/07 09:36 29 17 8

08/11/07 09:46 08/01/08 09:35 20 22 29 24 7 7
08/11/07 09:46 08/01/08 09:35 24 19 8

08/01/08 09:45 07/02/08 11:00 33 38 68 65 7 8
08/01/08 09:45 07/02/08 11:00 44 61 9

07/02/08 11:15 11/03/08 08:55 40 37 48 49 12 10
07/02/08 11:15 11/03/08 08:55 34 50 8

11/03/08 09:05 21/04/08 07:55 12 13 8 17 5 5
11/03/08 09:05 21/04/08 07:55 14 26 6

21/04/08 07:55 03/06/08 11:16 16 17 19 20 5 5
21/04/08 07:55 03/06/08 11:16 17 21 5

23/06/08 08:30 14/07/08 09:50 15 13 24 17 4 3
23/06/08 08:30 14/07/08 09:50 11 10 2

14/07/08 09:55 13/08/08 09:00 7 10 5 35 4 5
14/07/08 09:55 13/08/08 09:00

Mean | 2 .8 8
Site 5

03/05/07 10:53 07/06/07 09:50 19 21 97 106 6 12
03/05/07 10:53 07/06/07 09:50 23 115 19

07/06/07 09:55 04/08/07 09:50 24 22 25 21 10 9
07/06/07 09:55 04/08/07 09:50 19 17 8

04/08/07 10:00 12/09/07 10:04 20 24 21 18 7 7
04/08/07 10:00 12/09/07 10:04 27 14 7

12/09/07 10:07 16/10/07 15:30 24 25 18 16 8 10
12/09/07 10:07 16/10/07 15:30 27 15 12
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Table C2 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
16/10/07 15:31 08/11/07 10:37 15 33 6 16 6 7
16/10/07 15:31 08/11/07 10:37 52 26 9
08/11/07 10:37 08/01/08 10:45 16 12 13 11 7 7
08/11/07 10:37 08/01/08 10:45 8 9 <5
08/01/08 10:45 07/02/08 13:50 20 25 16 16 5 5
08/01/08 10:45 07/02/08 13:50 30 16 5
07/02/08 13:50 11/03/08 10:05 14 11 21 24 5 7
07/02/08 13:50 11/03/08 10:05 8 27 9
11/03/08 10:16 21/04/08 08:26 23 18 45 37 10 8
11/03/08 10:16 21/04/08 08:26 14 29 7
21/04/08 08:30 03/06/08 12:58 19 17 33 30 21 18
21/04/08 08:30 03/06/08 12:58 14 28 16
23/06/08 08:50 14/07/08 11:09 28 29 22 30 12 9
23/06/08 08:50 14/07/08 11:09 30 38 6
14/07/08 11:15 13/08/08 09:55 16 14 23 20 9 10
14/07/08 11:15 13/08/08 09:55 13 18 11
Mean | 21 28 9
Site 6
03/05/07 11:16 07/06/07 10:21 32 24 72 55 4 6
03/05/07 11:16 07/06/07 10:21 16 38 8
07/06/07 10:30 04/08/07 09:10 12 13 8 6 4 4
07/06/07 10:30 04/08/07 09:10 13 4 4
04/08/07 09:15 12/09/07 10:27 16 20 18 19 3 4
04/08/07 09:15 12/09/07 10:27 25 20 4
12/09/07 10:30 16/10/07 14:54 24 25 18 16 8 10
12/09/07 10:30 16/10/07 14:54 27 15 12
16/10/07 15:00 08/11/07 10:07 15 33 6 16 6 7
16/10/07 15:00 08/11/07 10:07 52 26 9
08/11/07 10:17 08/01/08 10:15 16 12 13 11 7 7
08/11/07 10:17 08/01/08 10:15 8 9 <5
08/01/08 10:25 07/02/08 12:06 21 17 16 14 5 5
08/01/08 10:25 07/02/08 12:06 12 12 <5
07/02/08 12:25 11/03/08 09:43 12 10 11 14 7 5
07/02/08 12:25 11/03/08 09:43 7 17 3
11/03/08 09:59 21/04/08 09:20 11 11 16 14 4 4
11/03/08 09:59 21/04/08 09:20 10 12 4
21/04/08 09:31 03/06/08 12:25 20 29 16 24 2 4
21/04/08 09:31 03/06/08 12:25 38 32 5
23/06/08 09:30 14/07/08 11:59 15 15 11 12 6 6
23/06/08 09:30 14/07/08 11:59 15 14 6
14/07/08 12:05 13/08/08 10:49 11 13 5 5 12 7
14/07/08 12:05 13/08/08 10:49 15 6 3
Mean 0 9 a7 6
Site 7
03/05/07 11:43 07/06/07 11:05 <7 4 8 10 1 1
03/05/07 11:43 07/06/07 11:05 <7 12 2
07/06/07 11:23 03/08/07 11:10 8 9 11 9 2 2
07/06/07 11:23 03/08/07 11:10 11 8 3
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Table C2 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
03/08/07 11:10 12/09/07 11:05 13 15 16 23 4 8
03/08/07 11:10 12/09/07 11:05 16 31 12
12/09/07 11:10 16/10/07 17:05 25 30 12 17 7 7
12/09/07 11:10 16/10/07 17:05 35 21 7
16/10/07 15:15 08/11/07 10:57 19 22 20 17 <5 8
16/10/07 15:15 08/11/07 10:57 25 14 8
08/11/07 10:59 08/01/08 12:05 25 21 32 23 12 9
08/11/07 10:59 08/01/08 12:05 16 14 7
08/01/08 12:20 07/02/08 14:34 35 26 25 25 15 15
08/01/08 12:20 07/02/08 14:34 16 25 <5
07/02/08 14:45 11/03/08 10:58 46 40 2004 112 26 27
07/02/08 14:45 11/03/08 10:58 33 112 28
11/03/08 11:05 21/04/08 10:05 6 9 12 17 3 4
11/03/08 11:05 21/04/08 10:05 12 22 5
21/04/08 10:25 03/06/08 14:15 13 12 9 9 2 2
21/04/08 10:25 03/06/08 14:15 10 8 1
23/06/ 10:1508 14/07/08 13:01 30 29 23 29 15 11
23/06/ 10:1508 14/07/08 13:01 27 35 6
14/07/08 13:10 13/08/08 11:40 10 11 14 10 6 9
14/07/08 13:10 13/08/08 11:40 13 6 11
Mean | 9 2% 9
Site 8
24/01/07 15:00 22/02/07 09:15 16 17 92 93 8 7
24/01/07 15:00 22/02/07 09:15 17 94 7
22/02/07 09:20 20/03/07 12:22 14 10 105 107 17 13
22/02/07 09:20 20/03/07 12:22 6 108 10
20/03/07 12:35 03/05/07 13:49 28 27 49 33 6 5
20/03/07 12:35 03/05/07 13:49 25 17 5
03/05/07 14:00 07/06/07 12:00 13 13 60 41 4 3
03/05/07 14:00 07/06/07 12:00 13 22 2
07/06/07 12:26 03/08/07 10:01 22 15 15 14 7 7
07/06/07 12:26 03/08/07 10:01 8 13 6
03/08/07 10:15 12/09/07 12:11 32 30 16 24 11 8
03/08/07 10:15 12/09/07 12:11 29 32 6
12/09/07 12:18 16/10/07 10:59 28 19 6 18 6 8
12/09/07 12:18 16/10/07 10:59 11 30 10
16/10/07 11:07 08/11/07 11:38 25 17 16 15 11 8
16/10/07 11:07 08/11/07 11:38 8 15 5
08/11/07 11:55 08/01/08 14:50 12 11 16 16 5 4
08/11/07 11:55 08/01/08 14:50 10 17 4
08/01/08 14:55 07/02/08 15:00 18 18 15 15 6 6
08/01/08 14:55 07/02/08 15:00 17 15 5
07/02/08 15:37 11/03/08 11:50 16 18 10 24 <5 11
07/02/08 15:37 11/03/08 11:50 19 37 11
11/03/08 12:00 21/04/08 10:57 6 9 14 14 <5 3
11/03/08 12:00 21/04/08 10:57 12 14 <5
21/04/08 11:08 03/06/08 14:50 10 13 9 14 3 4
21/04/08 11:08 03/06/08 14:50 15 18 4
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Table C2 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
23/06/08 11:00 14/07/08 14:00 14 13 49 40 5 5
23/06/08 11:00 14/07/08 14:00 12 31 4
14/07/08 14:02 13/08/08 13:09 19 18 18 16 12 10
14/07/08 14:02 13/08/08 13:09 17 15 8
Mean 17 33 7
Site 9
04/05/07 17:20 07/06/07 13:00 43 60 527 513 40 56
04/05/07 17:20 07/06/07 13:00 78 498 72
07/06/07 13:15 06/08/07 17:30 32 38 307 371 <5 38
07/06/07 13:15 06/08/07 17:30 44 434 38
06/08/07 17:40 11/09/07 17:36 53 49 405 403 50 50
06/08/07 17:40 11/09/07 17:36 46 401 51
11/09/07 17:43 22/10/07 17:45 <7 94 <6 1073 <5 115
11/09/07 17:43 22/10/07 17:45 94 1073 115
25/10/07 16:20 09/11/07 09:17 47 43 425 447 32 33
25/10/07 16:20 09/11/07 09:17 39 470 34
09/11/07 17:50 08/01/08 16:00 21 22 289 298 28 28
09/11/07 17:50 08/01/08 16:00 22 307 29
08/01/08 18:00 10/02/08 18:15 39 38 304 305 29 29
08/01/08 18:00 10/02/08 18:15 37 306 29
10/02/08 18:20 16/03/08 12:00
10/02/08 18:20 16/03/08 12:00
16/03/08 12:10 21/04/08 18:00 26 29 389 386 37 38
16/03/08 12:10 21/04/08 18:00 32 382 38
21/04/08 18:15 12/06/08 17:00 72 72 732 726 51 52
21/04/08 18:15 12/06/08 17:00 72 719 53
23/06/08 12:30 18/07/08 10:20 63 89 636 717 52 60
23/06/08 12:30 18/07/08 10:20] 114 798 68
18/07/08 10:30 13/08/08 17:51| 117 119 1328 1369 81 76
18/07/08 10:30 13/08/08 17:51| 120 1410 71
Mean | 63 586 48
Site 10
07/06/07 13:20 12/07/07 16:30 26 26 7 5 <5 5
07/06/07 13:20 12/07/07 16:30 27 2 5
12/07/07 16:30 03/08/07 09:20 10 10 16 21 3 6
12/07/07 16:30 03/08/07 09:20 <7 26 9
03/08/07 09:30 16/09/07 14:00 20 16 21 16 2 2
03/08/07 09:30 16/09/07 14:00 13 12 2
16/09/07 14:00 04/10/07 18:00 47 38 5 5 <5 3
16/09/07 14:00 04/10/07 18:00 30 4 <5
04/10/07 18:00 05/11/07 11:00 5 5 3 5 2 1
04/10/07 18:00 05/11/07 11:00 4 6 1
05/11/07 11:20 19/01/08 13:00 7 8 4 2 2 3
05/11/07 11:20 19/01/08 13:00 8 1 3
19/01/08 13:00 07/02/08 16:30 16 26 25 30 4 6
19/01/08 13:00 07/02/08 16:30 35 36 7
07/02/08 16:30 14/03/08 21:30 10 12 11 18 <5 10
07/02/08 16:30 14/03/08 21:30 15 24 10
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14/03/08 13:00 03/05/08 15:30 22 24 382 412 37 33

14/03/08 13:00 03/05/08 15:30 27 441 30
Mean 18 57 8
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Table C3. Concentrations of benzene, toluene and ethyl benzene measured at the nine sites from August 2008 until
August 2009. Concentrations are in ppt. Where both samples of the pair are below the limit of detection the average
concentration is set at half the limit of detection. If only one sample is above the limit of detection that value is entered
as the average concentration. Results marked with ¢ are considered to be contaminated and were not used to produce

averages.

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) Mean (ppt) mean (ppt) Mean
Site 1
14/08/08 11:15 19/09/08 10:35 10 10 2 2 3 2
14/08/08 11:15 19/09/08 10:35| 63 67°¢ 2
19/09/08 10:45 27/10/08 13:00 6 8 3 2 1 1
19/09/08 10:45 27/10/08 13:00 9 1 1
27/10/08 13:06 27/11/08 10:45 10 10 9 9 7 5
27/10/08 13:06 27/11/08 10:45 10 9 3
27/11/08 11:00 07/01/09 10:05 11 9 10 7 1 1
27/11/08 11:00 07/01/09 10:05 7 5 2
07/01/09 10:15 29/01/09 12:05 4 3 10 6 1 1
07/01/09 10:15 29/01/09 12:05 1 <5 1
29/01/09 12:15 11/03/09 10:50 6 8 5 12 3 4
29/01/09 12:15 11/03/09 10:50 9 18 4
11/03/09 11:20 02/04/09 11:00 20 59 38 38 10 10
11/03/09 11:20 02/04/09 11:00| 97°¢ 202 10
02/04/09 11:15 01/05/09 09:44 10 11 12 15 7 7
02/04/09 11:15 01/05/09 09:44 12 18 6
01/05/09 09:48 21/05/09 08:32 16 15 50 40 13 12
01/05/09 09:48 21/05/09 08:32 14 31 11
21/05/09 08:45 24/06/09 09:46 16 15 37 36 8 9
21/05/09 08:45 24/06/09 09:46 14 35 10
16/07/09 11:20 04/08/09 10:10 14 20 15 19 3 4
16/07/09 11:20 04/08/09 10:10 27 23 5
14/08/08 11:15 19/09/08 10:35 22 22 8 5 2 3
14/08/08 11:15 19/09/08 10:35 21 3 5
Mean 0 3 20 6
Site 3
14/08/08 09:20 19/09/08 12:05 13 14 12 12 4 4
14/08/08 09:20 19/09/08 12:05 14 13 4
19/09/08 12:16 27/10/08 14:24 33 32 29 27 2 1
19/09/08 12:16 27/10/08 14:24 31 26 1
27/10/08 14:50 27/11/08 12:10 4 5 5 6 1 1
27/10/08 14:50 27/11/08 12:10 6 6 1
07/01/09 08:30 29/01/09 14:05| 40 33 65 56 8 11
07/01/09 08:30 29/01/09 14:05 27 48 15
29/01/09 14:15 11/03/09 09:15 13 25 19 20 6 5
29/01/09 14:15 11/03/09 09:15 37 22 4
11/03/09 09:30 02/04/09 12:17 60 60 98 98 10 26
11/03/09 09:30 02/04/09 12:17] 148 376 42
02/04/09 12:23 01/05/09 11:34 14 16 40 37 4 8
02/04/09 12:23 01/05/09 11:34 18 35 11
01/05/09 11:41 21/05/09 09:30 53 33 45 28 15 11
01/05/09 11:41 21/05/09 09:30 12 11 7
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Table C3 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
21/05/09 09:36 24/06/09 10:42 37 42 46 42 6 7
21/05/09 09:36 24/06/09 10:42 47 39 8
24/06/09 10:57 16/07/09 09:00 22 26 173 118 12 11
24/06/09 10:57 16/07/09 09:00 29 63 11
16/07/09 09:06 04/08/09 13:15 13 12 32 26 12 10
16/07/09 09:06 04/08/09 13:15 12 20 7
Mean | 27 4 9
Site 4

13/08/08 09:16 22/09/08 09:00 12 19 20 5 5

21 5
22/09/08 09:15 28/10/08 09:15 21 21 24 17 4 3
22/09/08 09:15 28/10/08 09:15 21 10 2
28/10/08 09:25 01/12/08 09:05 13 8 5 35 4 5
28/10/08 09:25 01/12/08 09:05 4 66 7
01/12/08 09:20 06/01/09 07:15 8 10 16 1
01/12/08 09:20 06/01/09 07:15 12
06/01/09 07:30 29/01/09 10:16 63 65 38 30 8 8
06/01/09 07:30 29/01/09 10:16 68 22 7
29/01/09 10:30 12/03/09 09:15 13 21 18 16 3 2
29/01/09 10:30 12/03/09 09:15 29 14 1
12/03/09 09:35 02/04/09 13:22| 193 20 60 65 4 6
12/03/09 09:35 02/04/09 13:22 20 71 7
02/04/09 13:34 30/04/09 10:32 21 20 378 14 18
02/04/09 13:34 30/04/09 10:32 18 140 23
30/04/09 10:34 22/05/09 07:51 58 36 68 58 4 6
30/04/09 10:34 22/05/09 07:51 14 48 9
22/05/09 07:50 23/06/09 08:03 42 39 174 131 32 26
22/05/09 07:50 23/06/09 08:03 36 87 21
23/06/09 08:09 13/07/09 12:10 25 28 57 50 11 11
23/06/09 08:09 13/07/09 12:10 31 43 11
13/07/09 12:20 06/08/09 08:10 27 22 26 21 14 11
13/07/09 12:20 06/08/09 08:10 16 17 8

Mean [ 26 581 10
Site 5

13/08/08 10:05 22/09/08 09:50 15 14 19 17 4 4
13/08/08 10:05 22/09/08 09:50 14 15 3
22/09/08 10:00 28/10/08 10:20 7 8 9 37 5 8
22/09/08 10:00 28/10/08 10:20 9 65 11
28/10/08 10:32 01/12/08 10:00 33 32 56 46 12 12
28/10/08 10:32 01/12/08 10:00 30 36 12
01/12/08 10:21 06/01/09 08:15 16 15 25 19 8 6
01/12/08 10:21 06/01/09 08:15 14 13 5
06/01/09 08:27 30/01/09 07:05 26 35 95 88 10 11
06/01/09 08:27 30/01/09 07:05 44 82 12
30/01/09 07:13 12/03/09 10:45 15 18 38 40 25 23
30/01/09 07:13 12/03/09 10:45 22 41 22
12/03/09 11:00 03/04/09 06:10 26 26 61 132 33 31
12/03/09 11:00 03/04/09 06:10 27 203 30
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Table C3 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
03/04/09 06:25 30/04/09 09:32 26 34 73 65 15 16
03/04/09 06:25 30/04/09 09:32 41 58 17
30/04/09 09:32 22/05/09 07:41 22 24 77 49 7 6
30/04/09 09:32 22/05/09 07:41 26 20 5
22/05/09 07:30 23/06/09 08:40 50 35 43 42 8 7
22/05/09 07:30 23/06/09 08:40 20 40 7
23/06/09 08:50 13/07/09 12:55 12 14 14 57 16 16
23/06/09 08:50 13/07/09 12:55 16 100 17
13/07/09 13:10 06/08/09 08:35 17 17 36 38 7 7
13/07/09 13:10 06/08/09 08:35 17 39 8
Mean | 23 52 12
Site 6
13/08/08 10:49 22/09/08 10:25 13 13 14 15 4 3
13/08/08 10:49 22/09/08 10:25 13 16 3
22/09/08 10:30 28/10/08 11:30 11 11 34 31 6 5
22/09/08 10:30 28/10/08 11:30 11 28 4
28/10/08 11:34 01/12/08 10:41 6 6 8 6 3 3
28/10/08 11:34 01/12/08 10:41 6 4 2
01/12/08 11:12 06/01/09 08:45 16 11 28 24 3 4
01/12/08 11:12 06/01/09 08:45 6 21 5
06/01/09 08:57 30/01/09 07:27 41 39 103 79 10 12
06/01/09 08:57 30/01/09 07:27 38 56 14
30/01/09 07:45 12/03/09 10:13 27 21 59 79 16 15
30/01/09 07:45 12/03/09 10:13 16 98 14
12/03/09 10:30 03/04/09 06:45 24 21 62 34 12 9
12/03/09 10:30 03/04/09 06:45 18 6 5
03/04/09 06:55 30/04/09 08:25 17 19 73 62 6 9
03/04/09 06:55 30/04/09 08:25 22 52 13
30/04/09 08:41 22/05/09 08:27 20 19 15 20 3 3
30/04/09 08:41 22/05/09 08:27 18 24 2
22/05/09 08:27 23/06/09 08:59 32 32 115 62 8 6
22/05/09 08:27 23/06/09 08:59 32 9 3
23/06/09 09:12 13/07/09 13:24 26 29 44 61 4 7
23/06/09 09:12 13/07/09 13:24 31 78 10
13/07/09 13:40 06/08/09 08:52 14 14 29 30 7 7
13/07/09 13:40 06/08/09 08:52 13 30 8
Mean 0 20 42 T
Site 7
13/08/08 12:05 22/09/08 10:55 17 14 23 20 2 3
13/08/08 12:05 22/09/08 10:55 10 17 4
22/09/08 11:07 28/10/08 14:03 9 8 16 13 3 3
22/09/08 11:07 28/10/08 14:03 7 9 3
28/10/08 14:15 01/12/08 11:46 2 2 10 8 1 1
28/10/08 14:15 01/12/08 11:46 1 5 1
01/12/08 12:01 06/01/09 09:35 19 19 44 37 4 5
01/12/08 12:01 06/01/09 09:35 19 30 6
06/01/09 09:50 30/01/09 08:10 41 40 138 106 11 9
06/01/09 09:50 30/01/09 08:10 38 74 8
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Table C3 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene

Ethyl benzene

Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean
30/01/09 08:20 12/03/09 11:15 20 16 44 31 8 7
30/01/09 08:20 12/03/09 11:15 13 17 6
12/03/09 11:26 03/04/09 07:11 19 19 50 62 14 13
12/03/09 11:26 03/04/09 07:11 18 73 12
03/04/09 07:35 30/04/09 12:06 19 17 37 38 7 6
03/04/09 07:35 30/04/09 12:06 15 39 5
30/04/09 12:14 22/05/09 09:01 29 30 37 33 12 16
30/04/09 12:14 22/05/09 09:01 31 30 20
22/05/09 09:02 23/06/09 09:46 29 28 33 29 7 6
22/05/09 09:02 23/06/09 09:46 28 25 5
23/06/09 09:46 13/07/09 13:55 14 17 30 29 10 9
23/06/09 09:46 13/07/09 13:55 19 28 7
13/07/09 14:05 06/08/09 09:21 17 15 31 29 6 7
13/07/09 14:05 06/08/09 09:21 13 26 9
Mean | 9 3% 7
Site 8
13/08/08 13:20 22/09/08 11:45 8 8 13 11 2 3
13/08/08 13:20 22/09/08 11:45 7 8 3
22/09/08 11:55 28/10/08 12:53 7 20 7 7 1 1
22/09/08 11:55 28/10/08 12:53 33 1468 102
28/10/08 13:00 01/12/08 12:25 4 4 12 9 2 2
28/10/08 13:00 01/12/08 12:25 5 6 2
01/12/08 12:45 06/01/09 10:22 20 19 62 61 12 10
01/12/08 12:45 06/01/09 10:22 17 60 7
06/01/09 10:45 30/01/09 08:50 53 101 15
30/01/09 09:10 12/03/09 12:13 13 13 29 24 8 8
30/01/09 09:10 12/03/09 12:13 13 19 8
12/03/09 12:25 03/04/09 08:05 11 15 55 54 6 8
12/03/09 12:25 03/04/09 08:05 20 52 11
30/04/09 08:33 30/04/09 13:28| 2058 3676 857
30/04/09 08:33 30/04/09 13:28| 4559° 6239 1672
30/04/09 13:28 22/05/09 09:28 31 39 26 31 5 6
30/04/09 13:28 22/05/09 09:28 47 35 6
22/05/09 09:31 23/06/09 10:17 24 27 34 157 8 8
22/05/09 09:31 23/06/09 10:17 30 281° 8
23/06/09 10:28 13/07/09 14:32 23 16 39 43 9 8
23/06/09 10:28 13/07/09 14:32 9 47 7
13/07/09 14:45 06/08/09 09:52 35 35 51 46 10 11
13/07/09 14:45 06/08/09 09:52 34 41 12
Mean 1 20 % 6
Site 9
13/08/08 07:55 24/09/08 10:45 56 43 288 263 32 30
13/08/08 07:55 24/09/08 10:45 31 237 27
13/01/09 11:15 30/01/09 10:25| 180 161 1475 1198 339 316
13/01/09 11:15 30/01/09 10:25| 142 921 294
30/01/09 10:30 16/03/09 19:35 67 70 1044 848 191 161
30/01/09 10:30 16/03/09 19:35 73 653 131

Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09.

Confidential, not for citation.

158



Table C3 cont

Date/time On

Date/time Off

Benzene Benzene Toluene Toluene Ethyl benzene Ethyl benzene

(ppt) mean (ppt) mean (ppt) mean

22/05/09 07:59 23/06/09 07:05 2 99 9 16 1 1
16/03/09 19:35 03/04/09 07:45| 205 176 1208 1461 19 208
16/03/09 19:35 03/04/09 07:45| 147 1713 398
03/04/09 07:50 30/04/09 17:06] 309 288 2147 2001 621 582
03/04/09 07:50 30/04/09 17:06] 268 1855 542
30/04/09 17:08 26/05/09 07:58] 141 97 873 602 166 85
30/04/09 17:08 26/05/09 07:58 53 330 3
22/05/09 07:59 23/06/09 07:05 99 22 1
23/06/09 07:10 21/07/09 08:20] 185 223 2695 2695 578 559
23/06/09 07:10 21/07/09 08:20] 262 19467 539
21/07/09 08:25 10/08/09 09:30] 158 194 821 924 147 150
21/07/09 08:25 10/08/09 09:30] 230 1027 153

Mean 150 1112 232
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Appendix D: Concentrations of p+m-xylene and O-xyle  ne measured
during three years of the Burrup Peninsula Air Poll ution Study.
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Table D1. Concentrations of p-xylene, m-xylene and o-xylene measured at the nine sites from the beginning of August
2004 until the September 2005. Concentrations are in ppt. Where both samples of the pair are below the limit of
detection the average concentration is set at half the limit of detection. If only one sample is above the limit of detection
that value is entered as the average concentration. Samples which are believed to have been contaminated during
transport are marked with a . These samples have not been used to produce averages.

Date/time On Date/time Off] p+m-Xylene p+m-Xylene-Xylene o0-Xylene
(ppt) Mean (ppt) mean
Site 1

29/07/04 11:50 02/09/04 15:3p 18 18 <2 1
29/07/04 11:50 02/09/04 15:3p <2 <2
02/09/04 15:35  08/10/04 09:4p 242 1 92° 2
02/09/04 15:35  08/10/04 09:4p <1 <3
08/10/04 09:45 21/11/04 12:0p 7 8 <3 5
08/10/04 09:45 21/11/04 12:0p 10 5
21/11/04 12:05  19/01/05 13:0p 8 7 <3 3
21/11/04 12:05  19/01/05 13:0p 7 3
19/01/05 13:05 21/02/05 12:5p 7 6 3 3
19/01/05 13:05 21/02/05 12:5p 5 3
21/02/05 12:58  28/03/05 11:1p 12 9 20 15
21/02/05 12:58  28/03/05 11:1p 7 10
21/03/05 13:12  18/04/05 11:1p <2 7 4 4
21/03/05 13:12  18/04/05 11:1p 7 <3
18/04/05 11:18 31/05/05 11:1p 11 11 9 7
18/04/05 11:18 31/05/05 11:1p 11 5
31/05/05 11:19  13/07/05 11:4p 2 2 <3 2
31/05/05 11:19  13/07/05 11:4p 3 <3
13/07/05 11:47  07/08/05 11:4B <3 2 <1 1
13/07/05 11:47  07/08/05 11:4B <3 <1
17/08/05 11:45  14/09/05 09:5B 66 73° 31° 48°
17/08/05 11:45  14/09/05 09:5B 79 64°

o Mean 1 T 4

Site 3
29/07/04 16:00 02/09/04 13:1p 18 17 14 13
29/07/04 16:00 02/09/04 13:1p 15 13
02/09/04 13:15 08/10/04 11:3p <3 8 <3 6
02/09/04 13:15 08/10/04 11:3p 8 6
08/10/04 11:30  21/11/04 15:4p 16 15 <3 4
08/10/04 11:30  21/11/04 15:4p 14 4
21/11/04 15:40  18/01/05 10:0p 17 14 8 6
21/11/04 15:40  18/01/05 10:0p 12 4
21/01/05 10:28  21/02/05 09:4p 8 9 5 5
21/01/05 10:28  21/02/05 09:4p 9 <3
21/02/05 09:48  28/03/05 12:2B 9 9 9 8
21/02/05 09:48  28/03/05 12:2B 9 8
28/03/05 12:30  18/04/05 14:3p <6 7 <3 7
28/03/05 12:30  18/04/05 14:3p 7 7
18/04/05 14:40  31/05/05 13:1p 13 13 <4 6
18/04/05 14:40  31/05/05 13:1p 13 6
31/05/05 13:20  13/07/05 15:4p <3 2 <3 2
31/05/05 13:20  13/07/05 15:4p <3 <3
13/07/05 15:50  07/08/05 15:0f 16 13 1 1
13/07/05 15:50  07/08/05 15:0f 10 2
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Table D1 cont
Date/time On Date/time Off] p+m-Xylene p+m-Xylene-Xylene o0-Xylene

(ppt) mean (ppt) mean
07/08/05 15:10  14/09/05 13:0p 21 21 <1 1
07/08/05 15:10  14/09/05 13:0p <7 <1
Mean 12 6

01/08/04 12:09  01/09/04 09:1
01/08/04 12:09  01/09/04 09:1
01/09/04 09:32  07/10/04 09:1
01/09/04 09:32  07/10/04 09:1
07/10/04 09:15  20/11/04 08:2
07/10/04 09:15  20/11/04 08:2
20/11/04 08:20  18/01/05 10:2
20/11/04 08:20  18/01/05 10:2
18/01/05 10:07  16/02/05 06:4
18/01/05 10:07  16/02/05 06:4
16/02/05 06:30  23/03/05 09:4 43 47 15 17

i

i

b 42 44 13 19
b
D
D
D
D
D
D
b

16/02/05 06:30  23/03/05 09:4p 50 19

a
a
5
5
B
B
D
D
3
3

38 37 12 12
55 55 17 16

39 43 19 15

23/03/05 09:50  28/04/05 08:4 43 43 11 10
23/03/05 09:50  28/04/05 08:4
28/04/05 08:45  30/05/05 10:3
28/04/05 08:45  30/05/05 10:3
30/05/05 10:39  30/06/05 08:4
30/05/05 10:39  30/06/05 08:4
30/06/05 08:50  08/08/05 09:3
30/06/05 08:50  08/08/05 09:3
08/08/05 08:47  15/09/05 08:4

22 23 11 10

08/08/05 08:47  15/09/05 08:4 14 2

o Mean oo 8111

Site 5
01/08/04 16:04 01/09/04 12:0p 61 61 23 22
01/08/04 16:04 01/09/04 12:0p 60 21
01/09/04 12:00 07/10/04 11:1p 105 70 42 29
01/09/04 12:00 07/10/04 11:1p 35 16
07/10/04 11:21  20/11/04 12:2p 75 73 24 24
07/10/04 11:21  20/11/04 12:2p 72 25
20/11/04 12:40 18/01/05 00:0p 52 52 17 18
20/11/04 12:40 18/01/05 00:0p 53 19
18/01/05 12:44  16/02/05 08:0f 52 51 17 17
18/01/05 12:44  16/02/05 08:0f 51 16
16/02/05 08:10 23/03/05 11:5p 95 80 37 31
16/02/05 08:10 23/03/05 11:5p 65 25
23/03/05 11:50 28/04/05 10:1B 84 68 28 28
23/03/05 11:50 28/04/05 10:1B 51 <3
28/04/05 10:17  30/05/05 10:4B 61 59 26 23
28/04/05 10:17  30/05/05 10:4B 57 20
30/05/05 11:45  30/06/05 09:2p 25 25 8 8
30/05/05 11:45  30/06/05 09:2p 24 <3
30/06/05 09:22  08/08/05 10:2b 69 63 23 24
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Table D1 cont

Date/time On Date/time Off] p+m-Xylene p+m-Xylene-Xylene o0-Xylene

(ppt) mean (ppt) mean

Site 6
30/06/05 09:22  08/08/05 10:2b 57 24
08/08/05 09:30  13/09/05 10:3p 434 438° 168° 103°
08/08/05 09:30  13/09/05 10:3p 442 37°

Mean 57 21
03/08/04 12:09 01/09/04 11:1p 32 32 12 10
03/08/04 12:09 01/09/04 11:1p 31 8
01/09/04 11:15 07/10/04 10:3p 36 37 24 19
01/09/04 11:15 07/10/04 10:3p 37 14
07/10/04 10:35 20/11/04 12:2p 48 48 15 15
07/10/04 10:35 20/11/04 12:2p <4 <3
20/11/04 10:40 18/01/05 11:2p 33 43 14 17
20/11/04 10:40 18/01/05 11:2p 53 19
18/01/05 11:25  16/02/05 07:2p 33 33 19 16
18/01/05 11:25  16/02/05 07:2p 34 13
16/02/05 07:25  23/03/05 10:5p 35 33 15 14
16/02/05 07:25  23/03/05 10:5p 31 13
23/03/05 10:52  28/04/05 09:3p 21 28 12 12
23/03/05 10:52  28/04/05 09:3p 35 12
28/04/05 09:33  30/05/05 12:5p 31 29 14 15
28/04/05 09:33  30/05/05 12:5p 27 16
30/05/05 12:56  30/06/05 10:1p 9 8 <3 2
30/05/05 12:56  30/06/05 10:1p 7 <3
30/06/05 10:15 08/08/05 10:2p 10 10 3 3
30/06/05 10:15 08/08/05 10:2p 10 3
08/08/05 10:25  13/09/05 14:3p 24 17 3 5
08/08/05 10:25  13/09/05 14:3p 10 6

Mean 29 12

01/08/04 15:01  01/09/04 13:3
01/08/04 15:01  01/09/04 13:3
01/09/04 13:34  07/10/04 13:3
01/09/04 13:34  07/10/04 13:3
07/10/04 13:25 20/11/04 14:4
07/10/04 13:25 20/11/04 14:4
20/11/04 15:00  18/01/05 15:1
20/11/04 15:00  18/01/05 15:1
18/01/05 15:16  16/02/05 09:0 34 35 10 9

z

z

b 195 25 84 9

b

b

b

D

D

z
18/01/05 15:16  16/02/05 09:0p 35 9

b

b

b

b

D

D

3

3

<4 24 <3 9

27 28 9 10

16/02/05 09:38  23/03/05 13:0 27 27 15 14
16/02/05 09:38  23/03/05 13:0
23/03/05 13:12  28/04/05 11:0
23/03/05 13:12  28/04/05 11:0
28/04/05 11:20  30/05/05 14:1
28/04/05 11:20  30/05/05 14:1
30/05/05 14:45  30/06/05 11:2
30/05/05 14:45  30/06/05 11:2

33 27 20 12

18 16 8 11
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Table D1 cont

Date/time On Date/time Off] p+m-Xylene p+m-Xylene-Xylene o0-Xylene
(ppt) mean (ppt) mean

30/06/05 11:25 08/08/05 11:2) 10 10 2 2
30/06/05 11:25 08/08/05 11:2) 10 2
08/08/05 11:25  13/09/05 11:4fL 18 16 5 3
08/08/05 11:25  13/09/05 11:4]L 14 1

o Mean 21 8

Site 8

03/08/04 09:07 01/09/04 15:4 30 29 7 7
03/08/04 09:07 01/09/04 15:4 28 6
01/09/04 15:43 07/10/04 15:0 88 71 44 32
01/09/04 15:43 07/10/04 15:0 55 20
07/10/04 15:10 20/11/04 16:2 41 41 18 17
07/10/04 15:10 20/11/04 16:2 41 16
20/11/04 16:30 18/01/05 17:1 37 35 14 13
20/11/04 16:30 18/01/05 17:1 34 12
18/01/05 17:25  16/02/05 10:2 39 38 17 16
18/01/05 17:25 16/02/05 10:2 37 14
16/02/05 11:10  23/03/05 14:3 20 25 14 16
16/02/05 11:10  23/03/05 14:3 29 17
23/03/05 14:35 28/04/05 11:5 31 31 12 11
23/03/05 14:35 28/04/05 11:5 31 10
28/04/05 12:34  30/05/05 16:0 208 26 248 17
28/04/05 12:34  30/05/05 16:0 26 17
30/05/05 16:01  30/06/05 12:3 10 9 <3 2
30/05/05 16:01  30/06/05 12:3 7 <3
30/06/05 13:25 08/08/05 17:3 14 13 3 3
30/06/05 13:25 08/08/05 17:3 11 4
08/08/05 12:36  13/09/05 15:5 34 22 9 8
08/08/05 12:36  13/09/05 15:5 10 7

Mean |l 29 12

Site 9

05/08/04 15:00 03/09/04 18:0 20 20 8 8
05/08/04 15:00 03/09/04 18:0 <2 <2
03/09/04 15:30 07/10/04 20:3 296 271 109 104
03/09/04 15:30 07/10/04 20:3 246 98
07/10/04 20:40 20/11/04 18:0 164 164 63 63
07/10/04 20:40 20/11/04 18:0 <4 4
20/11/04 18:00 20/01/05 10:2 299 261 112 96
20/11/04 18:00 20/01/05 10:2 222 79
20/01/05 10:45 16/02/05 18:0 174 182 61 65
20/01/05 10:45 16/02/05 18:0 190 68
16/02/05 18:00 23/03/05 15:2 212 221 94 98
16/02/05 18:00 23/03/05 15:2 230 102
23/03/05 15:26  28/04/05 13:4 312 316 120 120
23/03/05 15:26  28/04/05 13:4 320 120
28/04/05 13:45  30/05/05 18:0 1241 1262 483 492
28/04/05 13:45  30/05/05 18:0 1283 502
30/05/05 18:06  30/06/05 13:2 273 256 95 94
30/05/05 18:06  30/06/05 13:2 238 94
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Table D1 cont

Date/time On Date/time Off] p+m-Xylene p+m-Xylene-Xylene o0-Xylene

(ppt) mean (ppt) Mean
30/06/05 13:25  08/08/05 17:3B 204 199 73 72
30/06/05 13:25 08/08/05 17:3B 195 71
08/08/05 17:45  15/09/05 18:0p 473 464 190 191
08/08/05 17:45  15/09/05 18:0p 455 191
. Mean 329 128
Site 10

02/08/04 15:00 01/09/04 10:4p
02/08/04 15:00 01/09/04 10:4p
01/09/04 10:50 01/10/04 12:3p
01/09/04 10:50 01/10/04 12:3p
01/10/04 12:35 01/12/04 10:3p
01/10/04 12:35 01/12/04 10:3p
01/12/04 12:00  27/01/05 14:0p
01/12/04 12:00  27/01/05 14:0p
18/02/05 09:30  17/03/05 11:3p
18/02/05 09:30  17/03/05 11:3p
17/03/05 11:30  28/04/05 08:0p 17 17 10 9
17/03/05 11:30  28/04/05 08:0p
28/04/05 08:00  19/05/05 10:0p
28/04/05 08:00  19/05/05 10:0p
19/05/05 10:15  05/07/05 11:0p
19/05/05 10:15  05/07/05 11:0p
05/07/05 11:15  05/08/05 13:2p
05/07/05 11:15  05/08/05 13:2p
D
D

13 12 10 11

05/08/05 11:15 15/09/05 12:0 <3 2 <1 3
05/08/05 11:15 15/09/05 12:0 17 3
Mean 8 6
Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09. 165

Confidential, not for citation.



Table D2. Concentrations of p-xylene, m-xylene and o-xylene measured at the nine sites from February 2007 until
August 2008. Concentrations are in ppt. Where both samples of the pair are below the limit of detection the average
concentration is set at half the limit of detection. If only one sample is above the limit of detection that value is entered
as the average concentration. Samples which are believed to have been contaminated during transport are marked with
a °. These samples have not been used to produce averages.

Date/time On  Date/time Off | p+tm-Xylene p+m-Xylene o-Xylene o0-Xylene
(ppt) mean (ppt) Mean
Site 1
04/05/07 11:15 14/06/07 09:37 5 5 2 2
04/05/07 11:15 14/06/07 09:37 5 2
14/06/07 09:46 02/08/07 11:05 10 6 3 3
14/06/07 09:46 02/08/07 11:05 2 2
02/08/07 11:10 09/09/07 10:30 13 7 5 3
02/08/07 11:10 09/09/07 10:30 2 1
09/09/07 10:35 25/10/07 16:10 127 159 48 65°
09/09/07 10:35 25/10/07 16:10 196° 8
25/10/07 16:20 09/11/07 09:17 1 1 <2 1
25/10/07 16:20 09/11/07 09:17 2 <2
09/11/07 09:18 09/01/08 09:15 2 2 <2 1
09/11/07 09:18 09/01/08 09:15 2 <2
09/01/08 09:15 08/02/08 12:20 3 5 2 2
09/01/08 09:15 08/02/08 12:20 6 <2
08/02/08 12:30 120/3/08 13:15 2 2 <2 1
08/02/08 12:30 120/3/08 13:15 1 <2
12/03/08 13:15 27/04/08 10:50 2 2 <2 1
12/03/08 13:15 27/04/08 10:50 3 <2
27/04/08 11:25 04/06/08 10:13 4 4 2 2
27/04/08 11:25 04/06/08 10:13 4 3
04/06/08 10:30 17/07/08 09:45
04/06/08 10:30 17/07/08 09:45
17/07/08 09:48 14/08/08 11:05 2 2 2
17/07/08 09:48 14/08/08 11:05 3
... Mean . A4 . 2
Site 3
29/01/07 11:00 22/02/07 10:51 9 10 4 4
29/01/07 11:00 22/02/07 10:51 11 4
22/02/07 11:00 20/03/07 08:51 78 66° 28 27
22/02/07 11:00 20/03/07 08:51 66" 27
20/03/07 09:00 04/05/07 12:49 8 9 3 4
20/03/07 09:00 04/05/07 12:49 10 6
04/05/07 12:59 14/06/07 08:24 5 5 2 2
04/05/07 12:59 14/06/07 08:24 5 2
14/06/07 08:30 02/08/07 11:05 3 4 2 2
14/06/07 08:30 02/08/07 11:05 5 2
02/08/07 13:25 09/09/07 12:30 10 8 5 4
02/08/07 13:25 09/09/07 12:30 6 3
09/09/07 12:35 25/10/07 14:10 3 3 <1 1
09/09/07 12:35 25/10/07 14:10 3 1
25/10/07 14:20 09/11/07 10:30 2 3 <1 1
25/10/07 14:20 09/11/07 10:30 3 <1
09/11/07 10:40 09/01/08 10:46 9 6 1 1
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Table D2 cont

Date/time On

Date/time Off

p+m-Xylene p+m-Xylene o0-Xylene

(ppt)

mean

(ppt)

0-Xylene
Mean

09/11/07 10:40
09/01/08 10:50
09/01/08 10:50
08/02/08 14:15
08/02/08 14:15
12/03/08 11:30
12/03/08 11:30
27/04/08 15:03
27/04/08 15:03
04/06/08 12:30
04/06/08 12:30
17/07/08 11:25
17/07/08 11:25

03/05/07 10:12
03/05/07 10:12
07/06/07 09:15
07/06/07 09:15
04/08/07 08:30
04/08/07 08:30
12/09/07 09:26
12/09/07 09:26
16/10/07 14:11
16/10/07 14:11
08/11/07 09:46
08/11/07 09:46
08/01/08 09:45
08/01/08 09:45
07/02/08 11:15
07/02/08 11:15
11/03/08 09:05
11/03/08 09:05
21/04/08 07:55
21/04/08 07:55
23/06/08 08:30
23/06/08 08:30
14/07/08 09:55
14/07/08 09:55

03/05/07 10:53
03/05/07 10:53
07/06/07 09:55
07/06/07 09:55
04/08/07 10:00
04/08/07 10:00
12/09/07 10:07

09/01/08 10:46
08/02/08 14:00
08/02/08 14:00
12/03/08 11:20
12/03/08 11:20
27/04/08 14:03
27/04/08 14:03
04/06/08 12:20
04/06/08 12:20
17/07/08 11:17
17/07/08 11:17
14/08/08 09:00
14/08/08 09:00

07/06/07 09:12
07/06/07 09:12
04/08/07 08:22
04/08/07 08:22
12/09/07 09:19
12/09/07 09:19
16/10/07 14:07
16/10/07 14:07
08/11/07 09:36
08/11/07 09:36
08/01/08 09:35
08/01/08 09:35
07/02/08 11:00
07/02/08 11:00
11/03/08 08:55
11/03/08 08:55
21/04/08 07:55
21/04/08 07:55
03/06/08 11:16
03/06/08 11:16
14/07/08 09:50
14/07/08 09:50
13/08/08 09:00
13/08/08 09:00

07/06/07 09:50
07/06/07 09:50
04/08/07 09:50
04/08/07 09:50
12/09/07 10:04
12/09/07 10:04
16/10/07 15:30

GO WO oo h~N

6

5

12

14

16

23

25

41

33

10

17

24
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Table D2 cont

Date/time On Date/time Off | p+m-Xylene p+m-Xylene o0-Xylene o0-Xylene
(ppt) mean (ppt) mean

12/09/07 10:07 16/10/07 15:30 27 8

16/10/07 15:31 08/11/07 10:37 17 22 5 6
16/10/07 15:31 08/11/07 10:37 27 8

08/11/07 10:37 08/01/08 10:45 10 10 3 1
08/11/07 10:37 08/01/08 10:45 <2 0

08/01/08 10:45 07/02/08 13:50 10 11 3 4
08/01/08 10:45 07/02/08 13:50 11 4

07/02/08 13:50 11/03/08 10:05 11 13 4 4
07/02/08 13:50 11/03/08 10:05 15 3

11/03/08 10:16 21/04/08 08:26 18 18 6 7
11/03/08 10:16 21/04/08 08:26 18 7

21/04/08 08:30 03/06/08 12:58 52 49 16 17
21/04/08 08:30 03/06/08 12:58 46 17

23/06/08 08:50 14/07/08 11:09 14 13 7 7
23/06/08 08:50 14/07/08 11:09 13 7

14/07/08 11:15 13/08/08 09:55 23 23 10 10
14/07/08 11:15 13/08/08 09:55 23 11

Mean | 23 8
Site 6

03/05/07 11:16 07/06/07 10:21 13 16 7 6
03/05/07 11:16 07/06/07 10:21 19 5

07/06/07 10:30 04/08/07 09:10 5 6 1 2
07/06/07 10:30 04/08/07 09:10 7 3

04/08/07 09:15 12/09/07 10:27 6 7 2 2
04/08/07 09:15 12/09/07 10:27 8 2

12/09/07 10:30 16/10/07 14:54 20 24 6 7
12/09/07 10:30 16/10/07 14:54 27 8

16/10/07 15:00 08/11/07 10:07 17 22 5 6
16/10/07 15:00 08/11/07 10:07 27 8

08/11/07 10:17 08/01/08 10:15 10 5 3 3
08/11/07 10:17 08/01/08 10:15 0 <1

08/01/08 10:25 07/02/08 12:06 11 11 2 2
08/01/08 10:25 07/02/08 12:06 <2 <1

07/02/08 12:25 11/03/08 09:43 10 9 2 2
07/02/08 12:25 11/03/08 09:43 7 2

11/03/08 09:59 21/04/08 09:20 9 9 3 2
11/03/08 09:59 21/04/08 09:20 9 2

21/04/08 09:31 03/06/08 12:25 11 12 6 6
21/04/08 09:31 03/06/08 12:25 13 6

23/06/08 09:30 14/07/08 11:59 15 11 5 5
23/06/08 09:30 14/07/08 11:59 7 4

14/07/08 12:05 13/08/08 10:49 13 10 4 4
14/07/08 12:05 13/08/08 10:49 7 4

o Mean 112 4
Site 7

03/05/07 11:43 07/06/07 11:05 7 8 2 3
03/05/07 11:43 07/06/07 11:05 10 4

07/06/07 11:23 03/08/07 11:10 3 3 3 2
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Table D2 cont

Date/time On

Date/time Off

p+m-Xylene p+m-Xylene o0-Xylene

(ppt)

mean

(ppt)

0-Xylene
mean

07/06/07 11:23
03/08/07 11:10
03/08/07 11:10
12/09/07 11:10
12/09/07 11:10
16/10/07 15:15
16/10/07 15:15
08/11/07 10:59
08/11/07 10:59
08/01/08 12:20
08/01/08 12:20
07/02/08 14:45
07/02/08 14:45
11/03/08 11:05
11/03/08 11:05
21/04/08 10:25
21/04/08 10:25
23/06/ 10:1508
23/06/ 10:1508
14/07/08 12:05
14/07/08 12:05

24/01/07 15:00
24/01/07 15:00
22/02/07 09:20
22/02/07 09:20
20/03/07 12:35
20/03/07 12:35
03/05/07 14:00
03/05/07 14:00
07/06/07 12:26
07/06/07 12:26
03/08/07 10:15
03/08/07 10:15
12/09/07 12:18
12/09/07 12:18
16/10/07 11:07
16/10/07 11:07
08/11/07 11:55
08/11/07 11:55
08/01/08 14:55
08/01/08 14:55
07/02/08 15:37
07/02/08 15:37
11/03/08 12:00
11/03/08 12:00
21/04/08 11:08

03/08/07 11:10
12/09/07 11:05
12/09/07 11:05
16/10/07 17:05
16/10/07 17:05
08/11/07 10:57
08/11/07 10:57
08/01/08 12:05
08/01/08 12:05
07/02/08 14:34
07/02/08 14:34
11/03/08 10:58
11/03/08 10:58
21/04/08 10:05
21/04/08 10:05
03/06/08 14:15
03/06/08 14:15
14/07/08 13:01
14/07/08 13:01
13/08/08 10:49
13/08/08 10:49

22/02/07 09:15
22/02/07 09:15
20/03/07 12:22
20/03/07 12:22
03/05/07 13:49
03/05/07 13:49
07/06/07 12:00
07/06/07 12:00
03/08/07 10:01
03/08/07 10:01
12/09/07 12:11
12/09/07 12:11
16/10/07 10:59
16/10/07 10:59
08/11/07 11:38
08/11/07 11:38
08/01/08 14:50
08/01/08 14:50
07/02/08 15:00
07/02/08 15:00
11/03/08 11:50
11/03/08 11:50
21/04/08 10:57
21/04/08 10:57
03/06/08 14:50
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Table D2 cont

Date/time On Date/time Off | p+m-Xylene p+m-Xylene o0-Xylene o0-Xylene
(ppt) mean (ppt) mean
21/04/08 11:08 03/06/08 14:50 12 7
23/06/08 11:00 14/07/08 14:00 10 11 6 6
23/06/08 11:00 14/07/08 14:00 11 5
14/07/08 13:10 13/08/08 11:40 14 12 5 5
14/07/08 13:10 13/08/08 11:40 9 4
... Mean 16 6
Site 9
04/05/07 17:20 07/06/07 13:00 137 147 52 64°
04/05/07 17:20 07/06/07 13:00 157 77
07/06/07 13:15 06/08/07 17:30
07/06/07 13:15 06/08/07 17:30 115 34
06/08/07 17:40 11/09/07 17:36 181 184 107 108
06/08/07 17:40 11/09/07 17:36 187 109
11/09/07 17:43 22/10/07 17:45 <2 356 <1 148
11/09/07 17:43 22/10/07 17:45 356 148
25/10/07 16:20 09/11/07 09:17 3 37 19 23
25/10/07 16:20 09/11/07 09:17 70 26
09/11/07 17:50 08/01/08 16:00 74 73 30 29
09/11/07 17:50 08/01/08 16:00 71 29
08/01/08 18:00 10/02/08 18:15 55 56 21 22
08/01/08 18:00 10/02/08 18:15 57 23
10/02/08 18:20 16/03/08 12:00
10/02/08 18:20 16/03/08 12:00
16/03/08 12:10 21/04/08 18:00 92 93 35 36
16/03/08 12:10 21/04/08 18:00 93 37
21/04/08 18:15 12/06/08 17:00 127 47
21/04/08 18:15 12/06/08 17:00 174 189 67 71
23/06/08 12:30 18/07/08 10:20 204 76
23/06/08 12:30 18/07/08 10:20 230 226 97 96
18/07/08 10:30 13/08/08 17:51 222 94
18/07/08 10:30 13/08/08 17:51 127 47
oo Mean 124 53 .
Site 10
07/06/07 13:20 12/07/07 16:30 2 1 <1 2
07/06/07 13:20 12/07/07 16:30 1 2
12/07/07 16:30 03/08/07 09:20 6 8 <1 1
12/07/07 16:30 03/08/07 09:20 10 1
03/08/07 09:30 16/09/07 14:00 <2 1 2 1
03/08/07 09:30 16/09/07 14:00 <2 1
16/09/07 14:00 04/10/07 18:00 <2 1 <1 1
16/09/07 14:00 04/10/07 18:00 <2 <1
04/10/07 18:00 05/11/07 11:20 <2 1 1 1
04/10/07 18:00 05/11/07 11:20 <2 1
05/11/07 11:20 19/01/08 13:00 1 1 1 1
05/11/07 11:20 19/01/08 13:00 1 <1
19/01/08 13:00 07/02/08 16:30 2 3 1 1
19/01/08 13:00 07/02/08 16:30 5 1
07/02/08 16:30 14/03/08 21:30 <2 11 <1 1
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07/02/08 16:30 14/03/08 21:30 11 1

14/03/08 13:00 03/05/08 15:30 70 67 29 29
14/03/08 13:00 03/05/08 15:30 64 28
Mean 3 1
Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09. 171
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Table D3. Concentrations of p-xylene, m-xylene and o-xylene measured at the nine sites from August 2008 until August
2009. Concentrations are in ppt. Where both samples of the pair are below the limit of detection the average
concentration is set at half the limit of detection. If only one sample is above the limit of detection that value is entered
as the average concentration. Samples which are believed to have been contaminated during transport are marked with
a °. These samples have not been used to produce averages.

Date/time On  Date/time Off | p+tm-Xylene p+m-Xylene o-Xylene o0-Xylene
(ppt) mean (ppt) Mean
Site 1
14/08/08 11:15 19/09/08 10:35 6 7 3 2
14/08/08 11:15 19/09/08 10:35 8 2
19/09/08 10:45 27/10/08 13:00 5 6 4 3
19/09/08 10:45 27/10/08 13:00 7 2
27/10/08 13:06 27/11/08 10:45 2 1 2 1
27/10/08 13:06 27/11/08 10:45 1 1
27/11/08 11:00 07/01/09 10:05 3 3 3 2
27/11/08 11:00 07/01/09 10:05 3 2
07/01/09 10:15 29/01/09 12:05 3 2 3 2
07/01/09 10:15 29/01/09 12:05 1 1
29/01/09 12:15 11/03/09 10:50 2 1 4 4
29/01/09 12:15 11/03/09 10:50 0 3
11/03/09 11:20 02/04/09 11:00 8 8 3 3
11/03/09 11:20 02/04/09 11:00 8 4
02/04/09 11:15 01/05/09 09:44 8 7 5 5
02/04/09 11:15 01/05/09 09:44 6 4
01/05/09 09:48 21/05/09 08:32 5 6 3 3
01/05/09 09:48 21/05/09 08:32 7 2
21/05/09 08:45 24/06/09 09:46 9 14 3 2
21/05/09 08:45 24/06/09 09:46 19 1
16/07/09 11:20 04/08/09 10:10 8 7 7 6
16/07/09 11:20 04/08/09 10:10 6 5
... Mean . 6 3.
Site 3
14/08/08 09:20 19/09/08 12:05 5 5 3 3
14/08/08 09:20 19/09/08 12:05 6 4
19/09/08 12:16 27/10/08 14:24 9 9 4 4
19/09/08 12:16 27/10/08 14:24 9 4
27/10/08 14:50 27/11/08 12:10 4 5 3 3
27/10/08 14:50 27/11/08 12:10 5 2
07/01/09 08:30 29/01/09 14:05 6 6 6 4
07/01/09 08:30 29/01/09 14:05 6 3
29/01/09 14:15 11/03/09 09:15 7 7 2 3
29/01/09 14:15 11/03/09 09:15 7 4
11/03/09 09:30 02/04/09 12:17 21 21 20 20
11/03/09 09:30 02/04/09 12:17 114c 129c
02/04/09 12:23 01/05/09 11:34 7 8 5 5
02/04/09 12:23 01/05/09 11:34 9 4
01/05/09 11:41 21/05/09 09:30 11 9 4 4
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Table 9D3 cont

Date/time On Date/time Off | p+m-Xylene p+m-Xylene o0-Xylene o0-Xylene
(ppt) mean (ppt) Mean
01/05/09 11:41 21/05/09 09:30 7 4
21/05/09 09:36 24/06/09 10:42 4 6 3 2
21/05/09 09:36 24/06/09 10:42 8 2
24/06/09 10:57 16/07/09 09:00 19 16 9 8
24/06/09 10:57 16/07/09 09:00 13 7
16/07/09 09:06 04/08/09 13:15 9 8 3 3
16/07/09 09:06 04/08/09 13:15 6 4
... Mean 1 9 S
Site 4
13/08/08 09:16 22/09/08 09:00 8 4
22/09/08 09:15 28/10/08 09:15 28 25 12 10
22/09/08 09:15 28/10/08 09:15 23 8
28/10/08 09:25 01/12/08 09:05 13 10 6 6
28/10/08 09:25 01/12/08 09:05 7 6
01/12/08 09:20 06/01/09 07:15 21 19 13 13
01/12/08 09:20 06/01/09 07:15 17 13
06/01/09 07:30 29/01/09 10:16 61 58 31 32
06/01/09 07:30 29/01/09 10:16 54 33
29/01/09 10:30 12/03/09 09:15 18 21 11 15
29/01/09 10:30 12/03/09 09:15 24 20
12/03/09 09:35 02/04/09 13:22 67 56 44 32
12/03/09 09:35 02/04/09 13:22 44 20
02/04/09 13:34 30/04/09 10:32 16 17 8 8
02/04/09 13:34 30/04/09 10:32 18 9
30/04/09 10:34 22/05/09 07:51 13 14 7 7
30/04/09 10:34 22/05/09 07:51 16 7
22/05/09 07:50 23/06/09 08:03 8 9 3 3
22/05/09 07:50 23/06/09 08:03 9 4
23/06/09 08:09 13/07/09 12:10 22 23 11 12
23/06/09 08:09 13/07/09 12:10 24 13
13/07/09 12:20 06/08/09 08:10 9 12 8 8
13/07/09 12:20 06/08/09 08:10 14 7
Mean L o4 13
Site 5
13/08/08 10:05 22/09/08 09:50 17 16 8 7
13/08/08 10:05 22/09/08 09:50 14 6
22/09/08 10:00 28/10/08 10:20 13 19 7 9
22/09/08 10:00 28/10/08 10:20 25 11
28/10/08 10:32 01/12/08 10:00 37 36 20 22
28/10/08 10:32 01/12/08 10:00 35 23
01/12/08 10:21 06/01/09 08:15 7 9 6 9
01/12/08 10:21 06/01/09 08:15 11 13
06/01/09 08:27 30/01/09 07:05 16 15 7 7
06/01/09 08:27 30/01/09 07:05 14 8
30/01/09 07:13 12/03/09 10:45 34 33 16 14
30/01/09 07:13 12/03/09 10:45 32 12
12/03/09 11:00 03/04/09 06:10 47 53 19 22
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Table D3 cont

Date/time On Date/time Off | p+m-Xylene p+m-Xylene o0-Xylene o0-Xylene
(ppt) mean (ppt) mean

12/03/09 11:00 03/04/09 06:10 58 24

03/04/09 06:25 30/04/09 09:32 34 33 16 16
03/04/09 06:25 30/04/09 09:32 33 17

30/04/09 09:32 22/05/09 07:41 12 14 4 5
30/04/09 09:32 22/05/09 07:41 16 6

22/05/09 07:30 23/06/09 08:40 16 16 10 12
22/05/09 07:30 23/06/09 08:40 16 13

23/06/09 08:50 13/07/09 12:55 32 34 17 17
23/06/09 08:50 13/07/09 12:55 36 18

13/07/09 13:10 06/08/09 08:35 18 19 9 9
13/07/09 13:10 06/08/09 08:35 19 10

Mean L 25 13
Site 6

13/08/08 10:49 22/09/08 10:25 10 11 5 5
13/08/08 10:49 22/09/08 10:25 12 5

22/09/08 10:30 28/10/08 11:30 18 17 7 8
22/09/08 10:30 28/10/08 11:30 15 8

28/10/08 11:34 01/12/08 10:41 8 8 4 4
28/10/08 11:34 01/12/08 10:41 8 4

01/12/08 11:12 06/01/09 08:45 7 6 4 5
01/12/08 11:12 06/01/09 08:45 6 5

06/01/09 08:57 30/01/09 07:27 11 14 8 6
06/01/09 08:57 30/01/09 07:27 17 4

30/01/09 07:45 12/03/09 10:13 17 20 10 8
30/01/09 07:45 12/03/09 10:13 22 7

12/03/09 10:30 03/04/09 06:45 23 14 11 7
12/03/09 10:30 03/04/09 06:45 4 2

03/04/09 06:55 30/04/09 08:25 14 15 10 10
03/04/09 06:55 30/04/09 08:25 16 10

30/04/09 08:41 22/05/09 08:27 6 7 4 5
30/04/09 08:41 22/05/09 08:27 9 5

22/05/09 08:27 23/06/09 08:59 15 11 15 10
22/05/09 08:27 23/06/09 08:59 7 4

23/06/09 09:12 13/07/09 13:24 18 19 9 11
23/06/09 09:12 13/07/09 13:24 20 13

13/07/09 13:40 06/08/09 08:52 11 11 6 6
13/07/09 13:40 06/08/09 08:52 11 6

Mean | 18 7
Site 7

13/08/08 12:05 22/09/08 10:55 7 8 4 4
13/08/08 12:05 22/09/08 10:55 8 4

22/09/08 11:07 28/10/08 14:03 13 12 7 6
22/09/08 11:07 28/10/08 14:03 11 5

28/10/08 14:15 01/12/08 11:46 5 6 2 3
28/10/08 14:15 01/12/08 11:46 8 3

01/12/08 12:01 06/01/09 09:35 8 10 4 4
01/12/08 12:01 06/01/09 09:35 12 4

06/01/09 09:50 30/01/09 08:10 12 13 4 4
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Table D3 cont

Date/time On Date/time Off | p+m-Xylene p+m-Xylene o0-Xylene o0-Xylene
(ppt) mean (ppt) mean
06/01/09 09:50 30/01/09 08:10 13 4
30/01/09 08:20 12/03/09 11:15 6 6 3 3
30/01/09 08:20 12/03/09 11:15 6 3
12/03/09 11:26 03/04/09 07:11 16 16 8 8
12/03/09 11:26 03/04/09 07:11 16 8
03/04/09 07:35 30/04/09 12:06 12 13 9 8
03/04/09 07:35 30/04/09 12:06 13 7
30/04/09 12:14 22/05/09 09:01 18 15 7 7
30/04/09 12:14 22/05/09 09:01 12 7
22/05/09 09:02 23/06/09 09:46 10 10 4 6
22/05/09 09:02 23/06/09 09:46 9 8
23/06/09 09:46 13/07/09 13:55 11 12 7 7
23/06/09 09:46 13/07/09 13:55 13 8
13/07/09 14:05 06/08/09 09:21 10 10 6 6
13/07/09 14:05 06/08/09 09:21 10 6
... Mean .1 6
Site 8
13/08/08 13:20 22/09/08 11:45 10 7 7 6
13/08/08 13:20 22/09/08 11:45 5 5
22/09/08 11:55 28/10/08 12:53 6 6 4 4
22/09/08 11:55 28/10/08 12:53 252c 157c
28/10/08 13:00 01/12/08 12:25 11 9 3 4
28/10/08 13:00 01/12/08 12:25 7 5
01/12/08 12:45 06/01/09 10:22 14 12 7 6
01/12/08 12:45 06/01/09 10:22 10 4
06/01/09 10:45 30/01/09 08:50 13 7
30/01/09 09:10 12/03/09 12:13 10 11 5 5
30/01/09 09:10 12/03/09 12:13 12 5
12/03/09 12:25 03/04/09 08:05 15 16 8 8
12/03/09 12:25 03/04/09 08:05 16 8
30/04/09 08:33 30/04/09 13:28 1463c 921c
30/04/09 08:33 30/04/09 13:28 2047c 1629c
30/04/09 13:28 22/05/09 09:28 11 12 9 10
30/04/09 13:28 22/05/09 09:28 14 12
22/05/09 09:31 23/06/09 10:17 10 15 5 7
22/05/09 09:31 23/06/09 10:17 20 9
23/06/09 10:28 13/07/09 14:32 20 19 14 13
23/06/09 10:28 13/07/09 14:32 17 12
13/07/09 14:45 06/08/09 09:52 14 15 7 7
13/07/09 14:45 06/08/09 09:52 16 8
o Mean 112 7
Site 9
13/08/08 07:55 24/09/08 10:45 109 103 45 41
13/08/08 07:55 24/09/08 10:45 96 38
13/01/09 11:15 30/01/09 10:25 716 665 293 277
13/01/09 11:15 30/01/09 10:25 614 261
30/01/09 10:30 16/03/09 19:35 539 324 188 160
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Table D3 cont

Date/time On Date/time Off | p+m-Xylene p+m-Xylene o0-Xylene o0-Xylene
(ppt) mean (ppt) mean

30/01/09 10:30 16/03/09 19:35 109 131
16/03/09 19:35 03/04/09 07:45 16 549 6 185
16/03/09 19:35 03/04/09 07:45 1081 363
03/04/09 07:50 30/04/09 17:06 1722 1613 686 642
03/04/09 07:50 30/04/09 17:06 1504 598
30/04/09 17:08 26/05/09 07:58 496 249 191 98
30/04/09 17:08 26/05/09 07:58 3 6
26/05/09 07:59 23/06/09 07:05 1 2 0 1
26/05/09 07:59 23/06/09 07:05 3 1
23/06/09 07:10 21/07/09 08:20 1796 1702 693 662
23/06/09 07:10 21/07/09 08:20 1609 632
21/07/09 08:25 10/08/09 09:30 459 508 187 205
21/07/09 08:25 10/08/09 09:30 557 223

Mean 635 252
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Appendix E: Elemental and ion concentrations of TSP
collected during 2004/2005.

samples

Table E1. Elemental concentrations of TSP and PM;o samples at various sites measured by PIXE analysis.

Site Date on Date off Na Al Si P S Cl K Ca
ugn® pgnm® pgm® pgm® oupgn®  opgm®  pgm® o ougnd
1 20/07/04 02/09/04 2.822 0.107 0520 0.000 0.235.152 0.094 0.202
1 02/09/04 08/10/04 3.405 0.133 0556 0.000 0.354.322 0.131 0.203
1 08/10/04 21/11/04 5.020 0238 0.945 0.000 0.644.84® 0.284 0.341
1 21/11/04 17/12/04 8232 0364 1.331 0.000 0.857.755 0.315 0.495
1 17/12/04 19/01/05 8574 0.313 1.329 0.000 0.972.856 0.272  0.690
1 19/01/05 21/02/05 9.597 0.267 0.977 0.000 0.908.84% 0237 0.556
1 21/02/05 28/03/05 5784 0451 1.637 0.000 0.681.33@ 0.239 0.358
1 28/03/05 18/04/05 3.092 0153 0.686 0.000 0.455.920L 0.109  0.149
1 18/04/05 31/05/05 1.919 0.340 0549 0.025 0.301.886 0.279 0.149
1 31/05/05 13/07/05 0.000 0.208 0.643 0.001 0.153.133L 0.063 0.098
1 13/07/05 07/08/05 2.411 0.080 0.332 0.000 0.273.494 0.061 0.097
1 07/08/05 14/09/05 3.005 0.145 0351 0.000 0.278.14% 0.083 0.125
4 01/08/04 01/09/04 2.138 0247 0.828 0.000 0.223.912 0.116 0.709
4 01/09/04 07/10/04 0.636 0.130 0559 0.000 0.118.84D 0.071 0.619
4 07/10/04 20/11/04 3240 0900 3.415 0.000 0.699.278% 0.495 3.610
4 20/11/04 18/12/04 8251 1.175 3.916 0.000 0.835.535 0560 3.427
4 18/12/04 18/01/05 9.681 1.078 4.006 0.000 0.976.47% 0500 4.645
4 18/01/05 16/02/05 8.495 0.819 2.917 0.000 0.938.3265 0.416 3.734
4 16/02/05 23/03/05 5632 0.863 3.125 0.000 0.617.608 0.364 2.150
4 23/03/05 28/04/05 2.306 0566 1.987 0.000 0.426.841 0216 2.004
4 28/04/05 30/05/05 1705 0.420 1550 0.000 0.384.71Q 0.230 1.623
4 30/05/05 30/06/05 4.373 0191 0.791 0.000 0.355.478 0.149 0.297
4 30/06/05 08/08/05 1.223 0248 0917 0.000 0.273.31Q 0.099 0.638
4 08/08/05 13/09/05 2.949 0628 2112 0.000 0.310.21® 0.245 2.845
5 07/10/04 20/11/04 4411 0387 1526 0.000 0.676.018 0.327 0.508
5 18/01/05 16/02/05 7.665 0.407 1.485 0.000 0.753.27% 0228 0.523
5 16/02/05 23/03/05 4.192 0.661 2.363 0.000 0.481.15% 0271 0.533
5 23/03/05 28/04/05 2.022 0351 1.280 0.000 0.345.91% 0.143  0.349
5 28/04/05 30/05/05 1.186 0284 1.026 0.000 0.329.85® 0.179 0.280
5 08/08/05 13/09/05 2.383 0.200 0.738 0.000 0.281.708. 0.112 0.278
7 01/08/04 01/09/04 2.411 0332 1277 0.000 0.212.986. 0.148 0.456
7 01/09/04 07/10/04 2.363 0337 1200 0.000 0.268.673L 0.150 0.543
7 07/10/04 20/11/04 4526 0563 1913 0.000 0.597.962 0.329 0.802
7 20/11/04 18/12/04 6.524 1.017 3.318 0.000 0.849.812% 0.438 1.269
7 18/12/04 18/01/05 6.927 0701 2.707 0.000 0.740.08% 0.327 1.188
7 18/01/05 16/02/05 22.390 2.045 7.481 0.000 2.17P6.370 0.951  3.087
7 16/02/05 23/03/05 3.920 0.772 2.685 0.000 0.455.31® 0.289 0.679
7 23/03/05 28/04/05 2.156 0549 1.687 0.000 0.341.247L 0.174 0.691
7 28/04/05 30/05/05 2.208 0285 0.869 0.000 0.333.2570 0.155 0.320
7 30/05/05 30/06/05 3.904 0.152 0567 0.000 0.272.90% 0.107 0.205
7 30/06/05 08/08/05 2.070 0.180 0.685 0.000 0.251.338 0.090 0.278
7 08/08/05 13/09/05 2751 0235 0.790 0.000 0.271.902 0.110 0.411
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Table E1l cont
Site Date on Date off Na Al Si P S Cl K Ca
ugn® pgn® pgn® pgnm® upgni®  ugni®  pgni® ugnd
8 03/08/04 01/09/04 1.783 0351 1251 0.000 0.208.772L 0.127 0.501
8 01/09/04 07/10/04 2702 0370 1286 0.000 0.292.748 0.151 0.522
8 07/10/04 20/11/04 4557 0.694 2.308 0.000 0.541.046 0.302 1.167
8 20/11/04 18/12/04 6.306 0771 2341 0.000 0.844.738 0373 1.059
8 18/12/04 18/01/05 8.129 0.848 3.250 0.000 1.058.81% 0.392 1.291
8 18/01/05 16/02/05 9.630 1.297 4.481 0.000 0.967.6716 0508 1.964
8 16/02/05 23/03/05 3.281 0.621 2.114 0.000 0.411.082 0.226 0.550
8 23/03/05 28/04/05 12.630 2.041 7.251 0.000 1.732.730 0.745 2.192
8Cond 04/08/04 01/09/04 1282 0219 0747 0.00216D. 1.408 0.084 0.291
8 Cond 01/09/04 07/10/04 1146 0256 00913 0.00128®M. 1.740 0.126 0.304
8 Cond 07/10/04 20/11/04 0.000 0.475 1.634 0.006568. 1.757 0.383 0.485
8 Cond 20/11/04 18/12/04 0.000 0.823 2781 0.001664. 2.940 0516 0.452
8 Cond 18/12/04 18/01/05 4.063 1.357 3.862 0.00074%. 4.496 0.400 0.905
8 Cond 18/01/05 16/02/05 5949 00932 2705 0.00076D. 6.874 0.327 0.763
8 Cond 16/02/05 23/03/05 2.364 0.766 2.381 0.000570. 2.687 0250 0.416
8 Cond 23/03/05 28/04/05 0.000 0462 1.039 0.000304. 0.761 0.111 0.237
8 Cond 28/04/05 30/05/05 1345 0.205 0.616 0.00035®. 1.109 0.142 0.188
8 Cond 30/05/05 30/06/05 3.120 0181 0556 0.000274). 2.464 0.106 0.232
8 Cond 30/06/05 08/08/05 1428 0.264 0596 0.00123%. 0.856 0.070 0.260
8 Cond 08/08/05 13/09/05 2.066 0.303 0.898 0.00124®. 1.780 0.110 0.399
8Hi  04/08/04 02/09/04 3.367 1497 4282 0.000 0.35%2.714 0370 1.706
8Hi  02/09/04 08/10/04 3573 00923 2547 0000 041®2.402 0.301 1.783
8Hi  08/10/04 30/11/04 5749 1074 2.857 0.000 0.5238.264 0405 2.838
8Hi  30/11/04 20/12/04 7.193 1.214 3.034 0000 0.7546.317 0.376 3.668
8Hi  20/12/04 20/01/05 8.472 0.731 1.804 0.000 1.01%.148 0294 1.297
8Hi  20/01/05 23/02/05 58.009 5.862 17.449 0.000 2B.8 38.542 2.543 19.839
8Hi  23/02/05 31/03/05 4.881 0.955 2.577 0.000 0.662.844 0289 1.446
8Hi  31/03/05 02/05/05 3.465 1.365 4.087 0.000 0.516.727 0.409 1.651
8Hi  02/05/05 09/06/05 2.051 1.802 4535 0.009 0.422.337 0373 1.407
8Hi  09/06/05 01/07/05 0.000 1.160 1.987 0.021 0.192.053 0.077 0.267
8Hi  01/07/05 09/08/05 0.000 1723 2.529 0.063 0.299.202 0.096 0.616
8Hi  09/08/05 16/09/05 4.152 1.200 2.673 0.000 0.482.849 0.233 2.668
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Table E2. Elemental concentrations of TSP and PM;o samples at various sites measured by PIXE analysis.

Site Date on Date off Ti \Y Cr Mn Fe Co Ni Cu
ugm® pgm® ugn® pgm® pgm® ugn® pgm® pgnmd
1 20/07/04  02/09/04 0.017 0.002 0.000 0.007 0.77.0040 0.000 0.000
1 02/09/04  08/10/04 0.016 0.002 0.002 0.008 0.616.000 0.001 0.002
1 08/10/04  21/11/04 0.025 0.004 0.000 0.013 0.87401D 0.000 0.004
1 21/11/04  17/12/04 0.039 0.000 0.000 0.010 0.647.009 0.004 0.013
1 17/12/04  19/01/05 0.041 0.000 0.000 0.014 0.754000 0.002 0.004
1 19/01/05  21/02/05 0.032 0.000 0.000 0.011 0.451.000 0.000 0.001
1 21/02/05  28/03/05 0.053 0.002 0.004 0.018 1.012.009 0.003 0.010
1 28/03/05  18/04/05 0.017 0.004 0.000 0.006 0.537.00D 0.001 0.004
1 18/04/05  31/05/05 0.017 0.000 0.003 0.007 0.471.009 0.004 0.001
1 31/05/05  13/07/05 0.012 0.004 0.009 0.014 0585000 0.003 0.025
1 13/07/05  07/08/05 0.010 0.002 0.001 0.006 0.501.00D 0.000 0.000
1 07/08/05  14/09/05 0.011 0.003 0.000 0.007 0.482.003 0.000 0.001
4 01/08/04  01/09/04 0.027 0.000 0.002 0.012 0.945009 0.001 0.005
4 01/09/04  07/10/04 0.019 0.000 0.006 0.010 0.826.000 0.001  0.002
4 07/10/04  20/11/04 0.122 0.010 0.000 0.070 4.319.04® 0.003 0.012
4 20/11/04  18/12/04 0.154 0.000 0.002 0.044 2.366.030 0.005 0.007
4 18/12/04  18/01/05 0.155 0.000 0.000 0.043 2.766.02® 0.000 0.001
4 18/01/05  16/02/05 0.121 0.008 0.000 0.045 2.23402® 0.000 0.007
4 16/02/05  23/03/05 0.119 0.002 0.002 0.040 2.920.03D 0.001  0.005
4 23/03/05  28/04/05 0.074 0.003 0.000 0.021 1.867.01® 0.000 0.003
4 28/04/05  30/05/05 0.055 0.001 0.004 0.020 1.264.01® 0.000 0.007
4 30/05/05  30/06/05 0.019 0.001 0.003 0.016 0.896.01® 0.003 0.004
4 30/06/05  08/08/05 0.034 0.001 0.001 0.012 0975008 0.001 0.001
4 08/08/05  13/09/05 0.084 0.000 0.001 0.023 1.743018 0.000 0.001
5 07/10/04  20/11/04 0.044 0.004 0.001 0.029 4.080.023 0.000 0.005
5 18/01/05  16/02/05 0.047 0.002 0.000 0.022 1.707.02% 0.000  0.005
5 16/02/05  23/03/05 0.084 0.003 0.003 0.030 2.967.02% 0.003 0.011
5 23/03/05  28/04/05 0.044 0.002 0.002 0.025 2.559.023 0.003 0.019
5 28/04/05  30/05/05 0.031 0.001 0.001 0.018 1.968.014 0.000 0.006
5 08/08/05  13/09/05 0.027 0.003 0.003 0.022 2.710.020 0.002 0.010
7 01/08/04  01/09/04 0.042 0.001 0.002 0.021 2.696.014 0.001 0.005
7 01/09/04  07/10/04 0.038 0.003 0.000 0.024 3.094.02D 0.001 0.007
7 07/10/04  20/11/04 0.066 0.002 0.003 0.041 5.11804D 0.000 0.012
7 20/11/04  18/12/04 0.110 0.005 0.012 0.053 5.864.050 0.011 0.028
7 18/12/04  18/01/05 0.100 0.004 0.004 0.036 4.047.04% 0.002 0.011
7 18/01/05  16/02/05 0.281 0.008 0.000 0.099 12.6@2111 0.005 0.046
7 16/02/05  23/03/05 0.104 0.003 0.003 0.036 3.164028 0.001 0.012
7 23/03/05  28/04/05 0.068 0.003 0.004 0.023 2.788.024 0.000 0.010
7 28/04/05  30/05/05 0.028 0.001 0.002 0.016 1.809.010M 0.000 0.000
7 30/05/05  30/06/05 0.020 0.000 0.000 0.010 1.155000 0.000 0.008
7 30/06/05  08/08/05 0.023 0.001 0.002 0.010 0.976.00% 0.001 0.003
7 08/08/05  13/09/05 0.026 0.003 0.003 0.020 2.4950210 0.003 0.005
8 03/08/04  01/09/04 0.049 0.006 0.000 0.041 6.107.0410 0.000 0.009
8 01/09/04  07/10/04 0.051 0.003 0.001 0.045 7.565.063 0.002 0.015
8 07/10/04  20/11/04 0.110 0.009 0.007 0.087 19.2@2177 0.009  0.049
8 20/11/04  18/12/04 0.073 0.010 0.011 0.057 7.920.050 0.000 0.013
8 18/12/04  18/01/05 0.124 0.003 0.005 0.082 13.210109 0.003 0.015
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Table E2 cont
Site Date on Date off Ti \Y Cr Mn Fe Co Ni Cu
ugm® pgni® ugni® pgm® pgn® ugni® pgnm®  pgnid
8 18/01/05 16/02/05 0.179 0.012 0.003 0.132 19.67TB194 0.020 0.056
8 16/02/05 23/03/05 0.070 0.004 0.005 0.035 5.275.048 0.000 0.009
8 23/03/05 28/04/05 0.217 0.000 0.042 0.173 29.294251 0.001 0.068
8 Cond 04/08/04 01/09/04 0.019 0.000 0.002 0.009 7260. 0.006 0.001 0.002
8 Cond 01/09/04 07/10/04 0.027 0.003 0.046 0.0171846l. 0.000 0.006 0.001
8 Cond 07/10/04 20/11/04 0.041 0.000 0.002 0.025882. 0.016 0.000 0.008
8 Cond 20/11/04 18/12/04 0.081 0.003 0.022 0.023638. 0.029 0.010 0.011
8 Cond 18/12/04 18/01/05 0.109 0.000 0.108 0.044 16&4. 0.025 0.061 0.021
8 Cond 18/01/05 16/02/05 0.070 0.000 0.004 0.018584l. 0.019 0.000 0.012
8 Cond 16/02/05 23/03/05 0.075 0.001 0.002 0.0226141. 0.010 0.002 0.009
8 Cond  23/03/05 28/04/05 0.028 0.001 0.089 0.013398l. 0.008 0.048 0.011
8 Cond 28/04/05 30/05/05 0.020 0.000 0.000 0.009 69®M. 0.000 0.000 0.002
8 Cond  30/05/05 30/06/05 0.018 0.001 0.000 0.008569. 0.005 0.001 0.004
8 Cond 30/06/05 08/08/05 0.020 0.001 0.049 0.008 838). 0.004 0.025 0.004
8 Cond  08/08/05 13/09/05 0.028 0.001 0.009 0.018978L.. 0.009 0.000 0.004
8Hi 04/08/04 02/09/04 0.167 0.005 0.007 0.164 2B.850.234 0.013 0.055
8Hi 02/09/04 08/10/04 0.102 0.004 0.007 0.119 1%.900.131 0.010 0.042
8Hi 08/10/04 30/11/04 0.140 0.005 0.008 0.146 23.650.293 0.058 0.169
8Hi 30/11/04 20/12/04 0.127 0.002 0.012 0.133 1BP.790.135 0.007 0.033
8Hi 20/12/04 20/01/05 0.079 0.012 0.003 0.091 12.080.083 0.000 0.019
8Hi 20/01/05 23/02/05 0.825 0.036 0.000 0.708 93.330.806 0.009 0.209
8Hi 23/02/05 31/03/05 0.104 0.003 0.007 0.103 12.530.078 0.001 0.021
8Hi 31/03/05 02/05/05 0.179 0.004 0.016 0.149 13.49.112 0.000 0.016
8Hi 02/05/05 09/06/05 0.205 0.002 0.021 0.232 32.90.161 0.000 0.216
8Hi 09/06/05 01/07/05 0.105 0.000 0.018 0.201 23.6M.116 0.000 0.271
8Hi 01/07/05 09/08/05 0.107 0.010 0.010 0.364 3.78.041 0.000 0.019
8Hi 09/08/05 16/09/05 0.157 0.005 0.020 0.299 45.580.292 0.000 0.053
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Table E3. Elemental concentrations of TSP and PM1p samples at various sites measured by PIXE analysis, total
elemental mass, gravimetric mass and fraction of iron in gravimetric mass.

Site Date on Date off Zn Br Pb Total Gravimetric % %
pgm® pgm® pgn®  elemental Mass Total Fe
ug ne ug mas:
1 29/07/04 02/09/04 0.004 0.005 0.000 10.10 11.59 7.168 6.65
1 02/09/04 08/10/04 0.004 0.007 0.000 12.20 14.04 6.98B 4.39
1 08/10/04 21/11/04 0.009 0.021 0.010 18.90 2430 7.777 3.60
1 21/11/04 17/12/04 0.013 0.024 0.014 26.90 3244 298 2.00
1 17/12/04 19/01/05 0.005 0.011 0.014 30.00 35.03 5.638 2.15
1 19/01/05 21/02/05 0.005 0.015 0.008 30.80 36.57 428 1.23
1 21/02/05 28/03/05 0.007 0.008 0.017 22.40 2514 9.1 4.03
1 28/03/05 18/04/05 0.003 0.008 0.020 11.70 13.57 6.28 3.95
1 18/04/05 31/05/05 0.009 0.007 0.002 10.20 25.04 0.73% 1.88
1 31/05/05 13/07/05 0.013 0.013 0.012 14.30 33.60 2560 1.74
1 13/07/05 07/08/05 0.000 0.008 0.002 7.70 8.81 4B7. 5.69
1 07/08/05 14/09/05 0.002 0.004 0.001 9.50 11.41 2383 4.22
4 01/08/04 01/09/04 0.004 0.004 0.000 11.50 15.31 5.077 6.17
4 01/09/04 07/10/04 0.005 0.005 0.007 7.98 12.08 .0166 6.84
4 07/10/04 20/11/04 0.008 0.000 0.000 36.89 4256 6.68 10.15
4 20/11/04 18/12/04 0.012 0.021 0.005 43.93 60.31 285 3.92
4 18/12/04 18/01/05 0.000 0.028 0.000 50.29 60.56 3.08 4.57
4 18/01/05 16/02/05 0.010 0.023 0.001 43.82 55.21 9.36/r 4.05
4 16/02/05 23/03/05 0.014 0.015 0.013 35.85 47.65 5.24 6.13
4 23/03/05 28/04/05 0.007 0.007 0.009 21.42 2851 5.1 6.55
4 28/04/05 30/05/05 0.013 0.008 0.024 16.53 2255 3317 5.61
4 30/05/05 30/06/05 0.004 0.008 0.000 15.08 1765 5438 5.08
4 30/06/05 08/08/05 0.001 0.000 0.007 10.57 1559 7.856 6.26
4 08/08/05 13/09/05 0.010 0.004 0.000 22.99 33.24 918 5.24
5 07/10/04 20/11/04 0.015 0.014 0.003 25.45 32.02 946/ 12.74
5 18/01/05 16/02/05 0.014 0.014 0.001 25.91 36.38 1.23%F 4.69
5 16/02/05 23/03/05 0.012 0.007 0.003 28.52 30.71 2.8°0 9.66
5 23/03/05 28/04/05 0.018 0.003 0.017 21.05 17.78 18.3b 14.39
5 28/04/05 30/05/05 0.013 0.000 0.012 13.87 1546 9.78 12.73
5 08/08/05 13/09/05 0.018 0.011 0.003 13.02 17.00 6.59% 15.94
7 01/08/04 01/09/04 0.009 0.006 0.012 16.49 19.16 6.0 14.07
7 01/09/04 07/10/04 0.006 0.006 0.009 18.28 21.80 3.88 14.20
7 07/10/04 20/11/04 0.016 0.012 0.004 31.76 46.60 8.14 10.98
7 20/11/04 18/12/04 0.022 0.013 0.000 43.94 58.41 5.2Z 10.04
7 18/12/04 18/01/05 0.017 0.014 0.002 39.16 42.39 2.38 9.55
7 18/01/05 16/02/05 0.049 0.030 0.021 120.88 135.95 88.91 9.27
7 16/02/05 23/03/05 0.011 0.008 0.003 29.35 34.71 4.568 9.12
7 23/03/05 28/04/05 0.010 0.006 0.000 19.28 21.26 0.7® 13.12
7 28/04/05 30/05/05 0.013 0.005 0.000 13.34 15.02 8.88 12.04
7 30/05/05 30/06/05 0.008 0.012 0.005 14.10 15.14 3.09 7.62
7 30/06/05 08/08/05 0.004 0.004 0.003 10.45 11.37 1.88® 8.59
7 08/08/05 13/09/05 0.016 0.005 0.003 15.60 16.84 2.6 14.82
8 03/08/04 01/09/04 0.019 0.019 0.017 20.41 2286 9.388 26.72
8 01/09/04 07/10/04 0.024 0.015 0.025 25.41 28.16 0.2 26.86
8 07/10/04 20/11/04 0.064 0.036 0.037 54.08 52.68 02.66 36.62
8 20/11/04 18/12/04 0.033 0.023 0.010 40.63 53.44 6.04 14.82
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Table E3 cont
Site Date on Date off Zn Br Pb Total Gravimetric % %
pgm® pgm® pgm®  elemental Mass Total Fe
pg m® pug m® mass
8 18/12/04 18/01/05 0.039 0.027 0.013 58.08 61.67 4.10 21.42
8 18/01/05 16/02/05 0.091 0.054 0.111 78.49 94.61 298 20.80
8 16/02/05 23/03/05 0.021 0.009 0.011 26.43 29.27 0.31© 18.02
8 23/03/05 28/04/05 0.077 0.016 0.000 114.66 135.16 84.83 21.67
8 Cond 04/08/04 01/09/04 0.008 0.000 0.009 7.89 3410. 76.33 7.02
8 Cond 01/09/04 07/10/04 0.004 0.006 0.003 10.29 .1813 78.11 9.00
8 Cond 07/10/04 20/11/04 0.021 0.015 0.006 15.68 AR1 73.11 13.44
8 Cond 20/11/04 18/12/04 0.006 0.004 0.017 20.76 .9730 67.02 5.29
8 Cond 18/12/04 18/01/05 0.012 0.014 0.029 35.32 9142 82.32 9.71
8 Cond 18/01/05 16/02/05 0.005 0.007 0.005 28.75 9631 89.97 4.96
8 Cond 16/02/05 23/03/05 0.010 0.017 0.030 20.04 .04 83.22 6.70
8 Cond 23/03/05 28/04/05 0.007 0.007 0.000 9.01 9712. 69.50 10.78
8 Cond 28/04/05 30/05/05 0.001 0.002 0.012 8.01 1016. 49.73 4.29
8 Cond 30/05/05 30/06/05 0.003 0.004 0.001 10.07 .6510 94.49 5.34
8 Cond 30/06/05 08/08/05 0.001 0.001 0.001 7.59 488 85.89 9.46
8 Cond 08/08/05 13/09/05 0.003 0.009 0.000 12.22 .631L3 89.65 14.51
8Hi 04/08/04 02/09/04 0.059 0.085 0.126 74.57 86.37 86.34 34.57
8Hi 02/09/04 08/10/04 0.057 0.029 0.039 49.57 64.80 76.49 26.09
8Hi 08/10/04 30/11/04 0.201 0.130 0.107 71.18 96.57 73.70 25.53
8Hi 30/11/04 20/12/04 0.077 0.028 0.026 67.34 78.98 85.26 25.07
8Hi 20/12/04 20/01/05 0.033 0.037 0.037 49.05 52.97 92.59 22.78
8Hi 20/01/05 23/02/05 0.050 0.024 0.021 395.38 $G50. 70.49 16.82
8Hi 23/02/05 31/03/05 0.041 0.034 0.037 44.31 49.29 89.90 25.43
8Hi 31/03/05 02/05/05 0.065 0.028 0.047 56.16 81.08 69.26 21.57
8Hi 02/05/05 09/06/05 0.065 0.010 0.037 81.31 81.42 99.87 42.87
8Hi 09/06/05 01/07/05 0.016 0.005 0.000 54.98 49.65 110.74 55.74
8Hi 01/07/05 09/08/05 0.007 0.006 0.004 68.70 82.04 83.74 42.41
8Hi 09/08/05 16/09/05 0.092 0.118 0.127 99.11 135.2 86.00 39.53
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Table E4. Cation concentrations measured in TSP collected at various sites and pH and cation and anion sums of the

TSP extracts.

Site Dateon Dateoff pH Na' NH," K* Mg** ca’ Cation  Anion
Sum Sum
ugm®  ugm®  pgnm®  pgnmi®  pgni® peqlt peql
1 29/07/04 02/09/04  6.355 1.51 0.03 0.07 0.15 0.14 1122.6 1140.2
1 02/09/04 08/10/04 5.530 2.13 0.03 0.10 0.24 0.181575.3 1567.5
1 08/10/04 21/11/04 6.018 3.21 0.04 0.24 0.38 0.332732.0 2646.6
1 21/11/04 17/12/04 5.751 4.57 0.10 0.29 0.52 0.47 1461.0 1437.2
1 17/12/04 19/01/05 5.778 5.30 0.09 0.24 0.62 0.682317.5 2306.9
1 19/01/05 21/02/05 5.590 6.24 0.09 0.24 0.73 0.633294.3 3323.3
1 21/02/05 28/03/05 5.191 1.02 0.03 0.05 0.31 0.31 8335 840.7
1 28/03/05 18/04/05 5.217 1.77 0.10 0.07 0.17 0.11 665.3 673.8
1 18/04/05 31/05/05 5.266 0.44 0.01 0.08 0.15 0.14 412.8 420.6
1 31/05/05 13/07/05 5.060 0.56 0.01 0.02 0.18 0.14 666.3 687.4
1 13/07/05 07/08/05 5.337 1.16 0.06 0.05 0.11 0.08 618.3 628.1
1 07/08/05 14/09/05 5.329 1.68 0.03 0.08 0.19 0.121339.7 1329.5
4 01/08/04 01/09/04  7.388 1.35 0.03 0.06 0.14 0.491088.6 1078.4
4 01/09/04 07/10/04 7.318 1.11 0.02 0.05 0.11 0.381001.0 998.6
4 07/10/04 20/11/04  7.360 2.76 0.10 0.20 0.26 1.49 487.0 515.6
4 20/11/04 18/12/04  7.635 4.00 0.12 0.27 0.44 2.341074.9 1057.9
4 18/12/04 18/01/05 7.678 4.78 0.12 0.22 0.54 2.481364.9 1352.8
4 18/01/05 16/02/05 7.766 5.40 0.07 0.21 0.62 1.882417.0 2454.9
4 16/02/05 23/03/05 7.743 3.60 0.09 0.16 0.42 1.242473.6 2510.3
4 23/03/05 28/04/05 7.771 1.74 0.08 0.08 0.20 1.161302.1 1300.1
4 28/04/05 30/05/05  7.425 1.36 0.09 0.12 0.12 0.85 571.3 588.3
4 30/05/05 30/06/05 6.177 2.37 0.04 0.11 0.23 0.26 777.5 785.4
4 30/06/05 08/08/05 6.869 1.14 0.06 0.05 0.09 0.36 421.4 433.4
4 08/08/05 13/09/05  7.847 1.68 0.05 0.07 0.18 1.54 940.1 972.5
5 07/10/04 20/11/04  6.453 2.92 0.07 0.24 0.33 0.461610.5 1554.9
5 18/01/05 16/02/05 5.541 4.48 0.08 0.17 0.51 0.521783.7 1791.2
5 16/02/05 23/03/05 6.479 2.42 0.05 0.12 0.28 0.411963.2 1983.7
5 23/03/05 28/04/05 6.415 1.22 0.04 0.06 0.13 0.241034.7 1016.4
5 28/04/05 30/05/05 5.740 0.99 0.04 0.12 0.11 0.18 756.2 730.2
5 08/08/05 13/09/05 6.355 1.52 0.02 0.08 0.17 0.211214.7 1206.4
7 01/08/04 01/09/04  7.056 1.46 0.03 0.07 0.15 0.261023.1 1046.4
7 01/09/04 07/10/04 6.941 1.76 0.03 0.09 0.20 0.371473.0 1458.1
7 07/10/04 20/11/04  7.267 3.04 0.07 0.24 0.35 0.721863.0 1823.6
7 20/11/04 18/12/04  7.087 3.96 0.14 0.29 0.43 1.001017.5 1009.2
7 18/12/04 18/01/05 7.024 4.27 0.07 0.22 0.47 0.831807.5 1823.5
7 18/01/05 16/02/05 6.965 14.70 0.25 0.58 1.66 2.252596.4 2616.1
7 16/02/05 23/03/05 6.636 2.66 0.05 0.12 0.31 0.492166.0 2186.1
7 23/03/05 28/04/05 7.173 1.39 0.06 0.07 0.15 0.391255.6 1253.3
7 28/04/05 30/05/05 5.989 1.22 0.03 0.12 0.13 0.23 925.1 883.0
7 30/05/05 30/06/05 5.846 2.12 0.02 0.09 0.23 0.181376.2 1385.8
7 30/06/05 08/08/05 6.664 1.13 0.05 0.05 0.11 0.17 991.6 1004.8
7 08/08/05 13/09/05 6.801 1.70 0.03 0.08 0.18 0.26 1365.7 1368.5
8 03/08/04 01/09/04  7.087 1.30 0.04 0.06 0.13 0.27 886.9 913.1
8 01/09/04 07/10/04 6.932 1.81 0.04 0.10 0.20 0.371532.0 1528.5
8 07/10/04 20/11/04  7.056 2.89 0.06 0.18 0.32 0.741286.5 1281.5
8 20/11/04 18/12/04 6.854 3.96 0.17 0.28 0.41 0.86 986.3 974.3
8 18/12/04 18/01/05 6.460 5.32 0.21 0.24 0.57 0.951145.0 1141.5
8 18/01/05 16/02/05  7.310 6.47 0.12 0.25 0.71 1.372204.1 2243.0
8 16/02/05 23/03/05 6.718 2.06 0.07 0.10 0.23 0.391704.3 1715.1
8 23/03/05 28/04/05 6.655 8.60 0.40 0.36 0.88 1.58 844.4 853.4
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Table E4  Continued
Site Date on Date off pH Na NH," K* Mg ca’ Cation  Anion
Sum Sum
pgn®  pgnt® pgnm® pgm® pgm®  peql'  peqtr
8 Con 04/08/04 01/09/04 6.071 0.85 0.05 0.04 0.06 .110 193.3 204.5
8 Con 01/09/04 07/10/04 5.610 1.25 0.07 0.06 0.10 .150 272.0 275.5
8 Con 07/10/04 20/11/04 5.592 1.17 0.23 0.26 0.08 .180 204.2 198.9
8 Con 20/11/04 18/12/04 5.417 2.25 0.19 0.31 0.15 .180 187.8 196.0
8 Con 18/12/04 18/01/05 5.934 3.09 0.21 0.15 0.26 .480 411.3 417.4
8 Con 18/01/05 16/02/05 5.496 3.61 0.13 0.11 0.25 310 247.5 261.3
8 Con 16/02/05 23/03/05 5.430 1.90 0.16 0.09 0.17 .240 430.6 440.5
8 Con 23/03/05 28/04/05 5.662 0.71 0.14 0.03 0.05 .090 191.6 196.3
8 Con 28/04/05 30/05/05 5.283 0.96 0.12 0.10 0.08 .110 411.4 398.7
8 Con 30/05/05 30/06/05 5.868 1.42 0.05 0.06 0.13 .130 688.8 699.4
8 Con 30/06/05 08/08/05 6.397 0.70 0.08 0.03 0.06 .140 480.9 479.0
8 Con 08/08/05 13/09/05 6.054 1.12 0.04 0.04 0.09 .190 327.4 336.5
8Hi 04/08/04 02/09/04 7.172 1.68 0.07 0.06 0.16 60.7 490.9 503.1
8Hi 02/09/04 08/10/04 7.638 2.23 0.10 0.11 0.24 61.0 1306.6 1319.9
8Hi 08/10/04 30/11/04 7.918 3.36 0.14 0.22 0.38 51.0 2886.8 3149.7
8Hi 30/11/04 20/12/04  7.798 3.93 0.15 0.17 0.42 81.5 1537.0 1679.8
8Hi 20/12/04 20/01/05 6.880 4.41 0.17 0.20 0.47 50.9 1243.7 1248.1
8Hi 20/01/05 23/02/05 7.848 31.53 0.93 1.24 3.45 009. 2416.8 2651.9
8Hi 23/02/05 31/03/05 7.389 2.29 0.16 0.10 0.24 60.8 1103.4 1157.6
8Hi 31/03/05 02/05/05 7.408 1.87 0.16 0.09 0.21 61.1 771.8 809.8
8Hi 02/05/05 09/06/05 6.941 1.17 0.17 0.09 0.10 50.6 245.3 253.2
8Hi 09/06/05 01/07/05 5.292 1.01 0.05 0.02 0.04 10.1 45.3 48.2
8Hi 01/07/05 09/08/05 5.756 0.83 0.17 0.03 0.04 70.1 64.0 71.0
8Hi 09/08/05 16/09/05 7.698 2.44 0.11 0.10 0.28 315 1113.0 1184.0
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Table E5. Anion concentrations measured in TSP collected at various sites in 2004/2005.

Site cr ; Nog;3 5042'3 020423' PO43'3 F , CHscOSO HCOCSJ CH3S%' Hcose'z
Hg m Hgm®  pgm®  pgm® ougm®  pgm g m Hg m g m g m
1 2.40 0.31 0.68 0.07 <0.01 <0.01 <0.01 0.01 0.01 .060
1 3.15 0.59 1.10 0.18 <0.01 <0.01 <0.01 0.01 0.02 .010
1 4.32 0.96 2.06 0.35 0.01 <0.01 <0.01 0.01 0.04 020.
1 6.65 1.49 2.44 0.35 <0.01 <0.01 0.01 0.03 0.07 030.
1 7.71 2.01 3.03 0.41 0.01 <0.01 0.01 0.02 0.14 300
1 9.82 1.55 3.12 0.36 <0.01 <0.01 <0.01 0.02 0.12 .010
1 1.25 0.65 1.96 0.29 <0.01 <0.01 <0.01 0.01 0.02 .000
1 2.06 1.06 1.27 0.19 <0.01 <0.01 <0.01 0.01 0.02 .010
1 0.47 0.30 1.18 0.35 0.01 <0.01 <0.01 <0.01 <0.01<0.01
1 0.93 0.07 0.29 0.04 <0.01 <0.01 <0.01 0.01 <0.01<0.01
1 1.52 0.58 0.73 0.07 <0.01 <0.01 <0.01 0.01 0.01 .010
1 2.50 0.44 0.81 0.11 <0.01 <0.01 <0.01 0.01 0.01 0.0k
4 2.22 0.33 0.71 0.06 <0.01 0.01 0.01 0.04 0.01 806
4 1.79 0.34 0.53 0.06 <0.01 <0.01 0.01 0.02 0.01 500.
4 4.11 0.90 2.06 0.31 <0.01 0.02 0.04 0.11 002 133
4 6.03 1.73 2.59 0.32 <0.01 0.01 0.04 0.13 0.07 542
4 7.28 2.02 3.00 0.41 <0.01 0.01 0.04 0.11 012 242
4 8.70 1.72 2.92 0.32 <0.01 0.02 0.06 0.10 010 229
4 5.34 1.83 2.27 0.25 <0.01 0.01 0.04 0.06 0.05 3138
4 2.30 1.15 1.43 0.20 <0.01 <0.01 0.02 0.05 0.02 202.
4 1.82 0.74 1.24 0.23 <0.01 0.01 0.02 <0.01 0.01 731.
4 3.75 0.56 0.99 0.10 <0.01 <0.01 0.01 0.04 0.01 080.
4 1.50 0.59 0.93 0.09 <0.01 <0.01 0.01 0.04 0.01 440.
4 2.66 0.59 1.01 0.10 <0.01 0.01 0.02 0.08 001 539
5 3.81 1.03 2.11 0.39 <0.01 0.01 0.01 0.03 004 00.1
5 7.09 1.34 2.11 0.25 <0.01 <0.01 0.01 0.02 0.09 020.
5 3.18 1.40 1.74 0.25 <0.01 <0.01 0.01 0.02 0.04 070.
5 1.23 0.89 1.08 0.22 <0.01 <0.01 <0.01 0.02 0.02 .060
5 0.95 0.57 0.96 0.27 <0.01 <0.01 <0.01 0.01 0.01 .010
5 2.23 0.46 0.87 0.12 <0.01 <0.01 <0.01 0.02 0.01 .050
7 2.37 0.33 0.65 0.07 <0.01 <0.01 0.01 0.03 0.01 320.
7 2.71 0.60 0.95 0.15 <0.01 <0.01 0.01 0.02 0.02 210.
7 4.27 1.10 2.15 0.34 <0.01 0.01 0.02 0.04 0.04 406
7 5.56 1.91 2.50 0.41 <0.01 0.01 0.03 0.07 007 21.0
7 6.53 1.55 2.35 0.33 <0.01 0.01 0.02 0.05 010 005
7 23.14 4.33 7.41 0.99 <0.01 0.01 0.03 0.14 0.26 011.
7 3.69 1.43 1.76 0.24 <0.01 <0.01 0.01 0.03 0.04 110.
7 1.64 0.97 1.11 0.22 <0.01 <0.01 0.01 0.02 0.02 360.
7 1.37 0.61 1.00 0.26 0.01 <0.01 <0.01 0.01 0.01 030.
7 3.48 0.46 0.78 0.07 <0.01 <0.01 0.01 0.02 0.01 020.
7 1.54 0.52 0.73 0.09 <0.01 <0.01 <0.01 0.01 0.01 .100
7 2.61 0.50 0.88 0.11 <0.01 <0.01 <0.01 0.02 0.01 .150
8 2.09 0.34 0.63 0.07 <0.01 <0.01 0.01 0.03 0.01 360.
8 2.71 0.68 1.10 0.15 <0.01 <0.01 <0.01 0.02 0.02 210
8 4.39 0.88 1.91 0.30 0.01 0.01 0.01 0.05 0.03 0.54
8 5.60 1.84 2.51 0.36 <0.01 0.01 0.02 0.08 0.07 006
8 7.96 2.12 3.15 0.41 <0.01 0.01 0.02 0.06 014 702
8 10.20 2.03 3.59 0.39 <0.01 0.01 0.01 0.09 0.12 211.
8 2.80 1.21 1.42 0.19 <0.01 <0.01 <0.01 0.02 0.03 .130
8 10.70 5.21 6.34 1.05 <0.01  <0.01 <0.01 0.01 0.01 0.11
8 Con 1.34 0.19 0.46 0.05 <0.01 0.01 <0.01 0.02 00.0 0.10
8 Con 1.81 0.44 0.72 0.10 <0.01 0.01 <0.01 002 100 0.04
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Table E5 Continued

Site cr NO; sos G0~ PO F CH,COO HCOO CHSO; HCOs
pgm®  pgni®  pgni®  pgni®  pgn®  pgn®  pgn® upgn®  pgni® pgni
8 Con 1.48 0.59 1.27 022 <0.01 001 0.01 0.02 0.02 0.05
8 Con 2.75 1.52 1.75 025 <0.01 0.1 <0.01 001 100 0.02
8 Con 4.34 1.48 1.98 028 <0.01 0.1 0.01 0.04 0.06 0.13
8 Con 5.57 1.09 1.68 0.13 <0.01  0.03 0.01 0.04 0.06 0.08
8 Con 2.47 1.02 1.46 0.18 <0.01 0.1 0.01 0.03 0.02 0.02
8 Con 0.75 0.55 0.73 013 <0.01 0.1 <0.01 0.02 000 0.04
8 Con 1.09 0.47 0.90 0.16 001  <0.01 <0.01 001 100 001
8 Con 2.20 0.41 0.61 0.06 <0.01 <0.01 <0.01 0.03 010. 0.03
8 Con 0.83 0.44 0.60 0.07 <0.01 <0.01 <0.01 0.02 010. 0.08
8 Con 1.64 0.42 0.63 008 <0.01 0.1 <0.01 003 100 0.07
8Hi 2.76 0.39 1.06 0.10 <0.01  0.01 0.01 0.10 0.01 .221
8Hi 3.50 0.78 1.51 0.18 <0.01  0.02 0.02 0.06 0.02 .841
8Hi 5.27 1.24 2.40 0.30 0.01 0.02 0.05 0.07 0.04 172.
8Hi 6.50 1.09 2.37 033 <0.01 0.02 0.06 0.09 0.07 .783
8Hi 6.70 1.67 2.76 033 <0.01 0.01 0.01 0.06 0.10 .550
8Hi 51.83 8.78 18.31 244 <001  0.01 0.38 0.58 0.58 19.84
8Hi 3.14 1.65 1.90 0.21 0.02 0.01 0.02 0.05 0.03 201.
8Hi 2.55 1.17 1.91 026  <0.01  0.02 0.02 0.29 0.02 .731
8Hi 1.46 0.74 1.27 025 <0.01  0.01 <0.01 0.02 0.01 0.39
8Hi 1.73 0.27 0.53 005 <0.01 <0.01 <0.01 <0.01 0%0. 0.1
8Hi 1.23 0.50 0.84 0.09 <0.01 <0.01 <0.01 <0.01 0%0. 0.02
8Hi 4.09 0.76 2.06 0.19 <0.01  0.02 0.03 0.07 0.02 .982
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Appendix F: Elemental and ion concentrations of TSP

collected during 2007/2008.

samples

Table F1. Elemental concentrations of TSP and PMjo samples at various sites measured by PIXE analysis.

) Na Al Si P S Cl K Ca

Site Date on Date off e m3 e m3 1 m3 e m3 Hg m3 1 m3 1 m3 e m3
1 04/05/07 14/06/07 1.180 0.094 0.425 0.000 0.317 .8971 0.096 0.125
1 14/06/07 02/08/07 0.801 0.087 0.368 0.002 0.351 .0472 0.127 0.146
1 02/08/07 09/09/07 1.114 0.155 0.717 0.000 0.339 .596L 0.197 0.210
1 09/09/07 25/10/07 1.371 0.248 1.060 0.000 0.617 .033 0.252 0.329
1 25/10/07 09/11/07 2.989 0.028 0.127 0.002 0.289 .993 0.051 0.098
1 09/11/07 09/01/08 1.252 0.544 1.845 0.000 0.849 3772 0.361 0.562
1 09/01/08 08/02/08 0.000 0.096 0.350 0.001 0.029 .098 0.020 0.091
1 08/02/08 12/03/08 1.403 0.299 0.976 0.000 0.417 .04 0.140 0.148
1 12/03/08 27/04/08 0.520 0.198 0.693 0.000 0.307 .61% 0.110 0.110
1 27/04/08 04/06/08 0.820 0.174 0.644 0.000 0.356 .079 0.144 0.137
1 04/06/08 17/07/08 1.237 0.111 0.489 0.000 0.364 .16@ 0.093 0.130
1 17/07/08 14/08/08 1.174 0.105 0.458 0.000 0.248 .798 0.084 0.120
6 03/05/07 07/06/07 0.767 0.266 0.936 0.000 0.317 .55581 0.132 0.312
6 07/06/07 04/08/07 0.985 0.138 0.630 0.000 0.311 .983 0.131 0.260
6 04/08/07 12/09/07 0.573 0.342 1.295 0.000 0.349 .362 0.275 0.486
6 12/09/07 16/10/07 1.565 0.352 1.312 0.000 0.527 4172 0.238 0.486
6 16/10/07 08/11/07 2.710 0.457 1.915 0.000 0.776 .15&% 0.317 0.680
6 08/11/07 08/01/08 1.257 0.556 1.944 0.000 0.572 .46Q 0.322 0.583
6 08/01/08 07/02/08 2.432 0.459 1.747 0.000 0.931 .948 0.289 0.617
6 07/02/08 11/03/08 1.701 0.456 1.556 0.000 0.542 .71 0.224 0.311
6 11/03/08 21/04/08 0.960 0.358 1.173 0.000 0.458 .333L 0.180 0.391
6 21/04/08 03/06/08 0.227 0.223 0.750 0.000 0.194 599 0.134 0.203
6 03/06/08 14/07/08 1.029 0.244 0.940 0.000 0.339 .918 0.164 0.289
6 14/07/08 13/08/08 1.208 0.364 1.409 0.000 0.377 .382 0.223 0.401
7 03/05/07 07/06/07 0.935 0.232 0.902 0.000 0.299 .721 0.126 0.423
7 07/06/07 03/08/07 0.963 0.171 0.660 0.000 0.295 .978 0.123 0.308
7 03/08/07 12/09/07 0.784 0.486 1.695 0.000 0.341 473 0.292 0.848
7 02/09/07 16/10/07 1.473 0.620 2.141 0.000 0.489 .392 0.318 1.144
7 16/10/07 08/11/07 2.438 0.627 2.404 0.000 0.727 .88% 0.338 0.908
7 08/11/07 08/01/08 2.058 0.667 2.410 0.000 0.553 .382 0.385 0.842
7 08/01/08 07/02/08 1.472 0.383 1.172 0.000 0.477 .16@ 0.144 0.342
7 07/02/08 11/03/08 1.617 0.566 1.968 0.000 0.528 .84® 0.293 0.497
7 11/03/08 21/04/08 1.188 0.464 1.326 0.000 0.415 172 0.206 0.524
7 21/04/08 03/06/08 0.000 0.000 0.030 0.003 0.005 .04D 0.004 0.017
7 03/06/08 14/07/08 7.642 0.206 0.740 0.000 0.272 .7451 0.106 0.259
7 14/07/08 13/08/08 0.756 0.192 0.752 0.000 0.208 .568 0.099 0.320
8 24/01/07 22/02/07 2.772 0.660 1.852 0.000 0.691 .66@ 0.238 0.691
8 22/02/07 20/03/07 1.411 0.587 1.933 0.000 0.462 .39 0.205 0.520
8 20/03/07 03/05/07 0.704 0.269 0.765 0.000 0.322 .96 0.097 0.293
8 03/05/07 07/06/07 0.560 0.248 0.875 0.000 0.253 .112 0.109 0.415
8 07/06/07 03/08/07 0.730 0.173 0.641 0.000 0.250 .5281 0.110 0.337
8 03/08/07 12/09/07 0.429 0.268 0.901 0.000 0.179 .71D 0.133 0.349
8 12/09/07 16/10/07 1.096 0.519 1.359 0.000 0.321 .719 0.177 0.483
8 16/10/07 08/11/07 1.830 0.449 1.440 0.000 0.533 .6048 0.198 0.488
8 08/11/07 08/01/08 1.563 0.515 1.476 0.000 0.283 .7951 0.217 0.406
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Table F1 cont
Site Date on Date off Na.3 Al 3 Si 3 P 3 S 3 Cl 3 K 3 Ca.3
Hgm Hgm pgm Hgm pgm pgm pgm Hgm
8 08/01/08 07/02/08 2.053 0.500 1.619 0.000 0.659 .902 0.217 0.507
8 07/02/08 11/03/08 1.122 0.510 1.368 0.000 0.404 .032 0.171 0.258
8 11/03/08 21/04/08 0.715 0.369 1.154 0.000 0.332 9780 0.137 0.295
8 21/04/08 03/06/08 0.514 0.452 1.291 0.000 0.326 .620 0.164 0.452
8 03/06/08 14/07/08 0.000 0.094 0.387 0.000 0.107 .548 0.040 0.196
8 14/07/08 13/08/08 0.627 0.351 1.282 0.000 0.279 .611 0.142 0.575
8 Cond 24/01/07 22/02/07 2.875 0.891 2.557 0.000 740. 4.241 0.280 0.837
8 Cond 22/02/07 20/03/07 1.765 0.659 2.005 0.000 60@. 3.415 0.228 0.616
8 Cond 20/03/07 03/05/07 0.847 0.327 0.890 0.001 443. 1.156 0.105 0.304
8 Cond 03/05/07 07/06/07 0.392 1.174 0.000 0.336 .4271 0.100 0.370
8 Cond 07/06/07 03/08/07 0.343 1.233 0.000 0.331 .082 0.134 0.415
8 Cond 03/08/07 12/09/07 0.870 0.636 2.020 0.000 439D. 1.734 0.272 0.712
8 Cond 12/09/07 16/10/07 0.749 0.437 1.059 0.000 249. 1.376 0.111 0.358
8 Cond 16/10/07 08/11/07 2.234 0.580 1.630 0.000 68%. 4.524 0.206 0.549
8 Cond 08/11/07 08/01/08 1.480 0.742 1.902 0.000 399. 2.407 0.174 0.589
8 Cond 08/01/08 07/02/08 0.978 0.527 1.651 0.000 42®. 1.947 0.173 0.300
8 Cond 07/02/08 11/03/08 5.591 1.535 5.481 0.000 012. 8.207 0.801 2.461
8 Cond 11/03/08 21/04/08 2.047 0.822 1.597 0.000 483. 4.226 0.288 0.381
8 Cond 21/04/08 03/06/08 0.547 0.490 1.399 0.000 363. 0.792 0.174 0.374
8 Cond 03/06/08 14/07/08 0.300 1.439 0.005 0.312 .466L 0.140 0.512
8 Cond 14/07/08 13/08/08 0.443 1.625 0.000 0.321 .4958L 0.170 0.411
8 Hi 21/05/07 25/06/07 0.000 0.808 1.900 0.003 ©.26 1.309 0.085 0.271
8 Hi 25/06/07 04/08/07 0.000 0.226 0.566 0.004 9.22 1.398 0.045 0.190
8 Hi 04/08/07 12/09/07 0.000 0.498 1.054 0.004 9.19 0.736 0.100 0.414
8 Hi 12/09/07 08/11/07 0.434 0.572 1.065 0.004 9.24 0.767 0.071 0.551
8 Hi 08/11/07 08/01/08 0.162 0.303 0.599 0.000 D.34 0.426 0.049 0.402
8 Hi 08/01/08 07/02/08 1.794 0.918 2.179 0.000 0.64 3.170 0.192 0.718
8 Hi 07/02/08 11/03/08 0.337 1.208 2.150 0.000 8.43 2.080 0.162 0.304
8 Hi 11/03/08 21/04/08 0.000 0.718 1.328 0.000 D.18 0.428 0.061 0.147
8 Hi 21/04/08 04/06/08 0.000 1.956 3.769 0.034 .42 1.202 0.220 0.550
8 Hi 04/06/08 14/07/08 0.000 0.471 1.358 0.016 .35 1.871 0.064 0.174
8 Hi 14/07/08 13/08/08 0.000 0.371 0.890 0.006 D.20 0.679 0.055 0.119
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Table F2. Elemental concentrations of TSP and PMjo samples at various sites measured by PIXE analysis.

) Ti \Y, Cr Mn Fe Co Ni Cu
Site Date on Date off Hg m3 Hg m3 e m3 Hg m3 Hg m3 e m3 e m3 Hg m3
1 04/05/07 14/06/07 0.012 0.000 0.000 0.010 0.762 .00@® 0.000 0.001
1 14/06/07 02/08/07 0.007 0.002 0.000 0.007 0.613 .00  0.000 0.003
1 02/08/07 09/09/07 0.018 0.000 0.000 0.011 0.659 .00 0.000 0.002
1 09/09/07 25/10/07 0.027 0.002 0.000 0.018 1.052 .00 0.000 0.004
1 25/10/07 09/11/07 0.004 0.000 0.000 0.001 0.106 .00@® 0.000 0.000
1 09/11/07 09/01/08 0.060 0.003 0.001 0.022 1.242 .00 0.000 0.006
1 09/01/08 08/02/08 0.008 0.000 0.001 0.002 0.160 .00@ 0.000 0.001
1 08/02/08 12/03/08 0.031 0.000 0.000 0.010 0.534 .000 0.000 0.004
1 12/03/08 27/04/08 0.021 0.001 0.001 0.007 0.591 .00 0.000 0.026
1 27/04/08 04/06/08 0.019 0.001 0.000 0.010 0.638 .00  0.001 0.003
1 04/06/08 17/07/08 0.014 0.001 0.000 0.009 0.604 .00 0.000 0.001
1 17/07/08 14/08/08 0.011 0.002 0.000 0.007 0.433.000 0.000 0.003
6 03/05/07 07/06/07 0.030 0.001 0.001 0.035 2.712 .018 0.000 0.007
6 07/06/07 04/08/07 0.016 0.002 0.000 0.019 1.307 .00 0.000 0.004
6 04/08/07 12/09/07 0.036 0.003 0.001 0.046 3.361 .0260 0.000 0.010
6 12/09/07 16/10/07 0.047 0.002 0.000 0.077 6.465 .0410  0.000 0.018
6 16/10/07 08/11/07 0.059 0.001 0.000 0.075 5.502 .0310 0.000 0.012
6 08/11/07 08/01/08 0.070 0.003 0.001 0.058 4533 .0310 0.000 0.026
6 08/01/08 07/02/08 0.059 0.001 0.000 0.036 2.523 .01® 0.000 0.013
6 07/02/08 11/03/08 0.051 0.002 0.000 0.033 2.079 .00 0.000 0.009
6 11/03/08 21/04/08 0.038 0.003 0.000 0.034 2.258 .012D 0.000 0.004
6 21/04/08 03/06/08 0.024 0.001 0.001 0.020 1.231 .0080 0.000 0.004
6 03/06/08 14/07/08 0.026 0.001 0.000 0.022 1.353 .009D 0.000 0.005
6 14/07/08 13/08/08 0.042 0.001 0.000 0.032 2.215.01@® 0.000 0.007
7 03/05/07 07/06/07 0.032 0.000 0.000 0.040 2.441 .010 0.000 0.002
7 07/06/07 03/08/07 0.017 0.000 0.000 0.024 1.731 .01 0.000 0.006
7 03/08/07 12/09/07 0.055 0.002 0.000 0.052 3.271 .0210 0.000 0.008
7 02/09/07 16/10/07 0.088 0.001 0.000 0.169 13.186.104 0.000 0.037
7 16/10/07 08/11/07 0.087 0.000 0.000 0.119 8.945 .07@M 0.000 0.027
7 08/11/07 08/01/08 0.092 0.003 0.000 0.113 9.488 .07  0.000 0.072
7 08/01/08 07/02/08 0.057 0.004 0.010 0.226 17.320.123 0.000 0.032
7 07/02/08 11/03/08 0.071 0.003 0.000 0.059 4.384 .03D 0.000 0.016
7 11/03/08 21/04/08 0.045 0.000 0.002 0.023 1.709 .01® 0.000 0.004
7 21/04/08 03/06/08 0.001 0.001 0.001 0.002 0.022 .00 0.000 0.000
7 03/06/08 14/07/08 0.022 0.005 0.000 0.011 1.020 .01® 0.000 0.003
7 14/07/08 13/08/08 0.025 0.000 0.000 0.015 1.275.009 0.000 0.004
8 24/01/07 22/02/07 0.114 0.000 0.007 0.284 40.190.308 0.000 0.121
8 22/02/07 20/03/07 0.084 0.000 0.004 0.122 16.100.124 0.000 0.042
8 20/03/07 03/05/07 0.039 0.001 0.003 0.065 8.242 .059D 0.000 0.014
8 03/05/07 07/06/07 0.028 0.001 0.002 0.038 4,130 .020 0.000 0.000
8 07/06/07 03/08/07 0.022 0.001 0.000 0.034 3.594 .029D 0.001 0.012
8 03/08/07 12/09/07 0.032 0.000 0.001 0.067 7.064 .040 0.000 0.009
8 12/09/07 16/10/07 0.082 0.005 0.010 0.339 36.620.258 0.000 0.077
8 16/10/07 08/11/07 0.075 0.003 0.000 0.195 20.550.142 0.000 0.036
8 08/11/07 08/01/08 0.101 0.005 0.011 0.369 39.488.316 0.000 0.136
8 08/01/08 07/02/08 0.072 0.003 0.003 0.171 16.430.127 0.000 0.039
8 07/02/08 11/03/08 0.056 0.000 0.001 0.100 8.604 .060 0.000 0.023
8 11/03/08 21/04/08 0.046 0.002 0.002 0.092 7.315 .05  0.000 0.015
8 21/04/08 03/06/08 0.050 0.001 0.004 0.097 7.735 .049D 0.000 0.011
8 03/06/08 14/07/08 0.010 0.000 0.000 0.010 0.661 .00D  0.000 0.002
8 14/07/08 13/08/08 0.038 0.003 0.001 0.055 3.731 .02 0.000 0.005
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| Table | F2cont | | | | | | | |
) Ti \Y Cr Mn Fe Co Ni Cu
Site Date on Date off pgm®  pgni®  pgnm® pgn® pgm®  pgn® pgni® pgnt®
8 Cond 24/01/07 22/02/07 0.175 0.002 0.050 0.816 424 0.363 0.000 0.057
8 Cond 22/02/07 20/03/07 0.090 0.002 0.021 0.345 .1628 0.153 0.000 0.044
8 Cond 20/03/07 03/05/07 0.042 0.001 0.019 0.211 603 0.068 0.000 0.001
8 Cond 03/05/07 07/06/07 0.054 0.002 0.011 0.226 .2315 0.090 0.000 0.000
8 Cond 07/06/07 03/08/07 0.044 0.002 0.008 0.219 278 0.086 0.000 0.007
8 Cond 03/08/07 12/09/07 0.076 0.002 0.007 0.354 8112 0.134 0.000 0.007
8 Cond 12/09/07 16/10/07 0.079 0.001 0.017 0.577 .77 0.242 0.000 0.049
8 Cond 16/10/07 08/11/07 0.081 0.006 0.014 0.444 .0&R 0.198 0.000 0.044
8 Cond 08/11/07 08/01/08 0.153 0.004 0.025 0.934 .74 0.479 0.000 0.164
8 Cond 08/01/08 07/02/08 0.067 0.004 0.013 0.239 .235 0.078 0.000 0.013
8 Cond 07/02/08 11/03/08 0.196 0.004 0.000 0.168 .450 0.080 0.000 0.028
8 Cond 11/03/08 21/04/08 0.061 0.002 0.004 0.180 .632 0.066 0.001 0.026
8 Cond 21/04/08 03/06/08 0.067 0.006 0.011 0.192 682 0.091 0.000 0.017
8 Cond 03/06/08 14/07/08 0.034 0.001 0.013 0.065 385. 0.036 0.000 0.013
8 Cond 14/07/08 13/08/08 0.063 0.003 0.011 0.153 .33® 0.049 0.000 0.001
8 Hi 21/05/07 25/06/07 0.108 0.000 0.019 0.462 4&0.0 0.138 0.000 0.010
8 Hi 25/06/07 04/08/07 0.031 0.001 0.020 0.263 3%3.6 0.078 0.000 0.000
8 Hi 04/08/07 12/09/07 0.055 0.000 0.034 0.409 2.8 0.142 0.000 0.003
8 Hi 12/09/07 08/11/07 0.101 0.003 0.050 0.824 BB.3 0.365 0.000 0.075
8 Hi 08/11/07 08/01/08 0.039 0.002 0.015 0.248 3B.4 0.107 0.000 0.027
8 Hi 08/01/08 07/02/08 0.181 0.000 0.094 1.270 39.3 0.534 0.000 0.115
8 Hi 07/02/08 11/03/08 0.126 0.000 0.109 0.667 @5.0 0.274 0.000 0.033
8 Hi 11/03/08 21/04/08 0.069 0.000 0.065 0.424 27.2 0.100 0.000 0.015
8 Hi 21/04/08 04/06/08 0.239 0.005 0.194 1565 3@.0 0.491 0.000 0.092
8 Hi 04/06/08 14/07/08 0.043 0.002 0.014 0.318 24.2 0.000 0.000 0.236
8 Hi 14/07/08 13/08/08 0.057 0.001 0.031 0.288 (@B.2 0.067 0.000 0.005
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Table F3. Elemental concentrations of TSP and PM;o samples at various sites measured by PIXE analysis, total
elemental mass, gravimetric mass and fraction of iron in gravimetric mass.

Zn Br Pb Total Gravimetric % %
Site Date on Date off Hgm°® pgm® ugm® elemental Mass Total Fe
pg m* pg m? mass
1 04/05/07 14/06/07 0.005 0.004 8.5 12.1 70.3 6.3
1 14/06/07 02/08/07 0.006 0.004 0.000 7.6 11.6 65.7 5.3
1 02/08/07 09/09/07 0.004 0.010 0.006 9.3 14.6 63.8 4.5
1 09/09/07 25/10/07 0.010 0.006 0.000 14.5 19.8 273. 5.3
1 25/10/07 09/11/07 0.002 0.000 0.000 13.2 20.5 464. 0.5
1 09/11/07 09/01/08 0.007 0.015 0.003 21.2 26.9 978. 4.6
1 09/01/08 08/02/08 0.002 0.001 0.000 2.5 4.5 56.1 3.6
1 08/02/08 12/03/08 0.005 0.003 0.005 12.8 14.0 791. 3.8
1 12/03/08 27/04/08 0.021 0.004 0.006 9.0 14.4 62.3 4.1
1 27/04/08 04/06/08 0.007 0.003 0.000 8.0 11.8 68.1 5.4
1 04/06/08 17/07/08 0.005 0.009 0.004 8.5 12.2 69.5 4.9
1 17/07/08 14/08/08 0.003 0.008 0.004 8.8 14.7 59.7 2.9
6 03/05/07 07/06/07 0.013 0.005 0.000 12.7 18.7 168. 14.5
6 07/06/07 04/08/07 0.010 0.006 0.002 10.3 15.6 466. 8.4
6 04/08/07 12/09/07 0.014 0.006 0.000 16.2 24.0 267. 14.0
6 12/09/07 16/10/07 0.038 0.003 0.003 24.9 32.6 376. 19.8
6 16/10/07 08/11/07 0.038 0.003 0.000 30.3 39.5 676. 13.9
6 08/11/07 08/01/08 0.030 0.008 0.000 26.8 37.8 970. 12.0
6 08/01/08 07/02/08 0.022 0.006 0.000 25.5 36.0 970. 7.0
6 07/02/08 11/03/08 0.015 0.012 0.005 18.4 28.7 064. 7.2
6 11/03/08 21/04/08 0.008 0.013 0.000 14.4 21.7 566. 104
6 21/04/08 03/06/08 0.006 0.005 0.000 7.5 11.8 63.4 10.4
6 03/06/08 14/07/08 0.010 0.012 0.003 11.5 19.5 858. 6.9
6 14/07/08 13/08/08 0.011 0.009 0.010 15.5 24.4 363. 9.1
7 03/05/07 07/06/07 0.006 0.007 0.000 12.9 16.7 477. 14.6
7 07/06/07 03/08/07 0.010 0.009 0.001 11.7 15.7 074. 11.0
7 03/08/07 12/09/07 0.010 0.004 0.000 18.0 24.7 772. 13.2
7 02/09/07 16/10/07 0.076 0.004 0.006 40.4 44 .4 091. 29.7
7 16/10/07 08/11/07 0.056 0.022 0.000 37.4 46.2 081. 194
7 08/11/07 08/01/08 0.093 0.009 0.000 38.6 49.1 778. 19.3
7 08/01/08 07/02/08 0.070 0.004 0.000 41.1 36.7 212 47.2
7 07/02/08 11/03/08 0.032 0.002 0.000 25.4 35.2 272. 124
7 11/03/08 21/04/08 0.007 0.006 0.004 17.3 29.4 958. 5.8
7 21/04/08 03/06/08 0.002 0.000 0.009 0.2 51.7 0.5 0.0
7 03/06/08 14/07/08 0.005 0.006 0.004 44.2 134.8 832 0.8
7 14/07/08 13/08/08 0.008 0.005 0.000 9.2 12.3 74.4 10.4
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Table F3 cont
Zn Br Pb Total Gravimetric % %
Site Date on Date off pgm® pgm® ugm® elemental Mass Total Fe
pg m* pg m* mass
8 24/01/07 22/02/07 0.248 0.012 0.022 90.4 88.1 .8102 45.6
8 22/02/07 20/03/07 0.059 0.006 0.000 42.3 43.2 997. 37.3
8 20/03/07 03/05/07 0.024 0.004 0.004 21.0 22.0 195. 374
8 03/05/07 07/06/07 0.007 0.007 0.001 13.9 17.0 781. 244
8 07/06/07 03/08/07 0.023 0.004 0.006 13.2 16.3 481, 22.1
8 03/08/07 12/09/07 0.016 0.002 0.000 18.1 21.2 185. 33.3
8 12/09/07 16/10/07 0.124 0.004 0.013 72.0 66.0 1109 555
8 16/10/07 08/11/07 0.074 0.010 0.000 49.4 55.6 888. 37.0
8 08/11/07 08/01/08 0.202 0.000 0.015 81.1 82.6 298. 47.8
8 08/01/08 07/02/08 0.063 0.007 0.006 45.4 49.8 191. 33.0
8 07/02/08 11/03/08 0.026 0.005 0.000 26.3 34.4 476. 25.0
8 11/03/08 21/04/08 0.022 0.005 0.001 20.9 22.6 792. 324
8 21/04/08 03/06/08 0.019 0.017 0.010 21.4 25.1 385. 30.8
8 03/06/08 14/07/08 0.002 0.002 0.005 4.0 6.5 61.7 10.1
8 14/07/08 13/08/08 0.014 0.015 0.013 15.4 20.8 873. 17.9
8 Cond 24/01/07 22/02/07 0.113 0.004 0.021 131.6 9.710 120.0 58.7
8 Cond 22/02/07 20/03/07 0.071 0.014 0.013 56.1 4 57, 97.7 40.3
8 Cond 20/03/07 03/05/07 0.021 0.006 0.015 30.7 8 30. 99.6 44 .2
8 Cond 03/05/07 07/06/07 0.014 0.026 0.000 32.7 1 33. 98.9 46.0
8 Cond 07/06/07 03/08/07 0.018 0.018 0.000 30.7 4 34. 89.1 38.6
8 Cond 03/08/07 12/09/07 0.043 0.024 0.012 50.9 9 51. 98.0 43.9
8 Cond 12/09/07 16/10/07 0.087 0.000 0.000 70.6 1 65. 108.5 58.0
8 Cond 16/10/07 08/11/07 0.102 0.003 0.006 69.9 5 75. 92.5 425
8 Cond 08/11/07 08/01/08 0.231 0.000 0.032 124.1 2.13 94.0 49.0
8 Cond 08/01/08 07/02/08 0.032 0.010 0.000 37.2 379. 46.9 19.2
8 Cond 07/02/08 11/03/08 0.062 0.046 0.000 75.4 543. 173.2 24.0
8 Cond 11/03/08 21/04/08 0.096 0.031 0.024 34.3 9 31. 107.5 39.6
8 Cond 21/04/08 03/06/08 0.029 0.005 0.012 30.2 6 31. 95.8 40.2
8 Cond 03/06/08 14/07/08 0.011 0.025 0.000 17.8 4 20. 87.4 26.4
8 Cond 14/07/08 13/08/08 0.026 0.005 0.004 26.3 6 26. 99.0 38.9
8 Hi 21/05/07 25/06/07 0.048 0.000 0.062 58.5 90.4 64.8 33.2
8 Hi 25/06/07 04/08/07 0.019 0.022 0.058 29.1 57.4 50.6 25.5
8 Hi 04/08/07 12/09/07 0.038 0.000 0.000 47.3 99.9 47.3 24.9
8 Hi 12/09/07 08/11/07 0.106 0.006 0.015 99.0 172.1 57.5 32.2
8 Hi 08/11/07 08/01/08 0.037 0.002 0.000 349 112.4 31.1 14.6
8 Hi 08/01/08 07/02/08 0.193 0.000 0.018 166.4 a76. 94.4 50.7
8 Hi 07/02/08 11/03/08 0.062 0.003 0.026 86.8 104.8 82.8 42.9
8 Hi 11/03/08 21/04/08 0.030 0.026 0.058 54.3 102.0 53.2 26.7
8 Hi 21/04/08 04/06/08 0.115 0.046 0.052 178.2 a71. 104.1 57.8
8 Hi 04/06/08 14/07/08 0.226 0.061 0.090 47.9 51.8 92.5 46.8
8 Hi 14/07/08 13/08/08 0.030 0.000 0.000 34.7 67.4 515 27.0
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Table F4. Cation concentrations measured in TSP collected at various sites and pH and cation and anion sums of the

TSP extracts.

+ + + 2+ + Cation Anion
Site Date on Date off pH Na 3 NH4.3 K 3 Mg 3 ca 3 Sum Sum
wgm® pgm® pgm®  pgm® opgm® Lo O
1 04/05/07 14/06/07 1.64 0.03 0.11 0.20 0.14 1455.0 1453.8
1 14/06/07 02/08/07 1.76 0.01 0.11 0.21 0.14 1840.5 1729.2
1 02/08/07 09/09/07 1.55 0.02 0.18 0.20 0.21 1364.5 1240.1
1 09/09/07 25/10/07 2.78 0.03 0.18 0.35 0.30 2848.6 2591.1
1 25/10/07 09/11/07 3.72 0.09 0.17 0.45 0.33 1185.0 1162.6
1 09/11/07 09/01/08 3.78 0.05 0.17 0.47 0.41 5050.0 5175.9
1 09/01/08 08/02/08 0.19 0.01 0.01 0.02 0.12 186.3 191.3
1 08/02/08 12/03/08 2.45 0.07 0.11 0.29 0.20 1746.2 1791.3
1 12/03/08 27/04/08 1.57 0.05 0.11 0.20 0.16 1623.7 1627.7
1 27/04/08 04/06/08 1.22 0.06 0.13 0.15 0.14 1073.1 998.6
1 04/06/08 17/07/08 1.81 0.04 0.08 0.21 0.15 1677.4 1528.9
1 17/07/08 14/08/08 1.98 0.03 0.11 0.24 0.19 1209.9 1191.9
3 29/01/07 22/02/07 6.35 0.05 0.27 0.79 0.96 355, 3352.5
3 22/02/07 20/03/07 3.08 0.06 0.16 0.38 0.45 1815.00729.8
3 20/03/07 04/05/07 1.29 0.03 0.13 0.16 0.15 1327.201238.5
3 04/05/07 14/06/07 1.35 0.02 0.08 0.16 0.14 1206.41106.0
3 14/06/07 02/08/07 1.74 0.01 0.11 0.21 0.16 1848.11761.9
3 02/08/07 09/09/07 1.36 0.01 0.18 0.17 0.25 1248.9124.4
3 09/09/07 25/10/07 2.81 0.03 0.18 0.35 0.36 2903.2725.8
3 25/10/07 09/11/07 0.93 0.02 0.03 0.11 0.08 299.6 93.2
3 09/11/07 09/01/08 1.20 0.01 0.06 0.15 0.16 1412.01336.0
3 09/01/08 08/02/08 6.09 0.06 0.27 0.76 0.67 4027.8B854.2
3 08/02/08 12/03/08 3.62 0.07 0.16 0.43 0.29 1938.61863.7
3 12/03/08 27/04/08 0.89 0.02 0.04 0.12 0.20 83.0 .6 80
3 27/04/08 04/06/08
3 04/06/08 17/07/08 1.34 0.02 0.07 0.16 0.11 1243.71174.9
3 17/07/08 14/08/08 1.22 0.02 0.07 0.14 0.12 1090.31025.0
4 03/05/07 07/06/07 1.36 0.05 0.08 0.17 0.72 18310. 957.6
4 07/06/07 04/08/07 1.87 0.01 0.12 0.23 0.62 2634. 2252.4
4 04/08/07 12/09/07 1.54 0.02 0.21 0.20 0.97 1804. 1308.5
4 12/09/07 16/10/07 2.95 0.04 0.20 0.38 1.30 A667. 2204.5
4 16/10/07 08/11/07 2.95 0.05 0.14 0.37 1.24 1860. 1450.3
4 08/11/07 08/01/08 4.64 0.03 0.21 0.57 1.14 @®139. 5962.5
4 08/01/08 07/02/08 4.96 0.05 0.22 0.62 1.44 3H53. 3324.1
4 07/02/08 11/03/08 3.05 0.07 0.13 0.37 0.69 2884. 2157.3
4 11/03/08 21/04/08 0.94 0.01 0.05 0.12 0.54 1®96. 869.4
4 21/04/08 03/06/08
4 03/06/08 14/07/08 1.56 0.04 0.09 0.19 0.34 Bl41. 1264.2
4 14/07/08 13/08/08 1.87 0.04 0.11 0.23 0.74 mi19.1137.3
5 03/05/07 07/06/07 1.12 0.03 0.07 0.14 0.29 986.7 856.3
5 07/06/07 04/08/07 1.41 0.01 0.10 0.18 0.28 1P44. 1816.3
5 04/08/07 12/09/07 1.23 0.02 0.18 0.17 0.42 1B816.1113.0
5 12/09/07 16/10/07 2.41 0.04 0.18 0.31 0.50 1997. 1821.2
5 16/10/07 08/11/07 3.25 0.05 0.17 0.41 0.63 1¥55. 1603.4
5 08/11/07 08/01/08 3.24 0.03 0.16 0.42 0.57 4619. 4445.4
5 08/01/08 07/02/08 2.65 0.07 0.13 0.32 0.36 1803.1721.0
5 07/02/08 11/03/08 4.24 0.03 0.20 0.53 0.74 P11. 3095.7
5 11/03/08 21/04/08 1.52 0.04 0.09 0.18 0.35 1%159. 1360.8
5 21/04/08 03/06/08 0.99 0.02 0.13 0.14 0.52 1830. 1075.2
5 03/06/08 14/07/08 1.27 0.03 0.07 0.16 0.29 1»275.1131.3
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Table F4  Continued
Site Date on Date off pH Na NH," K* Mg ca’ Cation  Anion
Sum Sum
pgn®  pgnt® pgnm® pgm® pgm®  peql'  peqtr
5 14/07/08 13/08/08 151 0.02 0.10 0.19 0.43 1950. 996.6
6 03/05/07 07/06/07 1.42 0.03 0.09 0.18 0.28 1180. 1003.4
6 07/06/07 04/08/07 1.81 0.02 0.12 0.23 0.27 2103. 2183.0
6 04/08/07 12/09/07 1.45 0.03 0.21 0.19 0.42 1506. 1383.9
6 12/09/07 16/10/07 2.64 0.05 0.19 0.33 0.50 X49. 2011.7
6 16/10/07 08/11/07 3.96 0.07 0.20 0.50 0.65 2085, 2025.7
6 08/11/07 08/01/08 3.67 0.04 0.18 0.48 0.57 5138. 5103.1
6 08/01/08 07/02/08 4.43 0.06 0.20 0.55 0.63 3D09. 2811.3
6 07/02/08 11/03/08 2.80 0.07 0.13 0.33 0.32 2046. 1878.7
6 11/03/08 21/04/08 1.62 0.06 0.10 0.20 0.30 1%90. 1518.5
6 21/04/08 03/06/08 0.67 0.04 0.09 0.08 0.17 771.6 688.5
6 03/06/08 14/07/08 1.64 0.04 0.12 0.20 0.28 1683. 1455.5
6 14/07/08 13/08/08 1.90 0.04 0.14 0.23 0.38 1866. 1200.1
7 03/05/07 07/06/07 1.50 0.03 0.09 0.19 0.34 ®77.1148.3
7 07/06/07 03/08/07 1.91 0.01 0.11 0.24 0.29 276.2412.2
7 03/08/07 12/09/07 1.45 0.02 0.19 0.19 0.65 1900. 1328.1
7 02/09/07 16/10/07 2.74 0.05 0.20 0.35 0.92 2191. 2193.6
7 16/10/07 08/11/07 4.15 0.07 0.22 0.52 0.77 219. 1949.0
7 08/11/07 08/01/08 3.66 0.04 0.19 0.52 0.78 R161. 5461.9
7 08/01/08 07/02/08 2.50 0.04 0.11 0.31 0.34 1693. 1692.4
7 07/02/08 11/03/08 3.13 0.06 0.15 0.38 0.45 aB25. 2325.7
7 11/03/08 21/04/08 2.54 0.04 0.15 0.30 0.65 10183. 1155.5
7 21/04/08 03/06/08
7 03/06/08 14/07/08 12.07 0.22 0.60 1.49 1.88 12 1942.6
7 14/07/08 13/08/08 1.17 0.03 0.07 0.14 0.26 855.8772.2
8 24/01/07 22/02/07 5.42 0.05 0.22 0.68 0.95 11, 3797.4
8 22/02/07 20/03/07 2.59 0.04 0.14 0.32 0.52 1504. 1511.0
8 20/03/07 03/05/07 1.27 0.04 0.07 0.16 0.27 1861. 1248.2
8 03/05/07 07/06/07 1.04 0.05 0.07 0.13 0.34 980.7 756.9
8 07/06/07 03/08/07 1.36 0.01 0.09 0.17 0.31 1883. 1809.1
8 03/08/07 12/09/07 0.80 0.01 0.12 0.12 0.34 939.0753.9
8 12/09/07 16/10/07 2.41 0.04 0.17 0.31 0.50 1873.1743.0
8 16/10/07 08/11/07 3.32 0.07 0.16 0.42 0.52 1¥65. 1636.5
8 08/11/07 08/01/08 3.49 0.03 0.16 0.45 0.61 4961. 5057.9
8 08/01/08 07/02/08 3.90 0.06 0.18 0.50 0.57 2665. 2452.2
8 07/02/08 11/03/08 2.29 0.06 0.10 0.27 0.28 1H77.1572.7
8 11/03/08 21/04/08 1.28 0.05 0.08 0.16 0.25 U1153.1043.3
8 21/04/08 03/06/08 0.82 0.12 0.12 0.11 0.40 697.7 543.4
8 03/06/08 14/07/08 0.45 0.04 0.02 0.06 0.19 559.0418.7
8 14/07/08 13/08/08 1.15 0.07 0.08 0.15 0.52 489.5 357.3
8 Cond 24/01/07 22/02/07 5.69 0.08 0.24 0.72 1.032842.0 2648.3
8 Cond 22/02/07 20/03/07 3.36 0.05 0.16 0.41 0.651310.0 1186.2
8 Cond 20/03/07 03/05/07 1.42 0.08 0.07 0.18 0.25 583.5 526.5
8 Cond 03/05/07 07/06/07 1.09 0.11 0.06 0.13 0.23 200.2 181.2
8 Cond 07/06/07 03/08/07 1.47 0.04 0.10 0.18 0.26 329.7 321.0
8 Cond 03/08/07 12/09/07 1.41 0.14 0.19 0.19 0.47 417.2 369.4
8 Cond 12/09/07 16/10/07 1.65 0.04 0.11 0.21 0.351070.1 1010.8
8 Cond 16/10/07 08/11/07 3.73 0.09 0.17 0.46 0.551079.9 977.2
8 Cond 08/11/07 08/01/08 3.97 0.07 0.19 0.51 0.782841.1 2594.8
8 Cond 08/01/08 07/02/08 1.98 0.09 0.09 0.23 0.22 791.5 730.3
8 Cond 07/02/08 11/03/08 10.34 0.12 0.47 1.29 1.923523.7 3397.8
8 Cond 11/03/08 21/04/08 1.86 0.10 0.10 0.22 0.31 742.5 676.1
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Table F4  Continued

+ + + o+ + Cation Anion

Site Date on Date off Na 3 NH4_3 K 3 Mg 3 cd 3 Sum Sum
ngm® pgm®  pgm®  pgm®  opgm® Lo o
8 Cond 21/04/08 03/06/08 0.92 0.11 0.13 0.12 0.27 457.1 438.5
8 Cond 03/06/08 14/07/08 0.97 0.12 0.04 0.10 0.20 125.5 116.9
8 Cond 14/07/08 13/08/08 1.11 0.08 0.07 0.13 0.22 242.6 209.1

8Hi 21/05/07 25/06/07 0.94 0.11 0.05 0.11 0.25 .857 49.9
8Hi 25/06/07 04/08/07 1.23 0.06 0.05 0.14 0.22 6.28 162.5
8Hi 04/08/07 12/09/07 0.88 0.07 0.09 0.13 0.61 8.97 193.7
8Hi 12/09/07 08/11/07 1.41 0.05 0.08 0.20 0.75 9613 1420.7
8Hi 08/11/07 08/01/08 1.57 0.07 0.08 0.22 0.74 9518 1803.8
8Hi 08/01/08 07/02/08 4.29 0.10 0.19 0.56 0.83 5413 12915
8Hi 07/02/08 11/03/08 1.97 0.14 0.09 0.24 0.31 5.5 530.5
8Hi 11/03/08 21/04/08 1.74 0.12 0.10 0.25 0.31 3.85 453.3
8Hi 21/04/08 04/06/08 1.20 0.18 0.14 0.19 0.36 8.22 205.1

8Hi 04/06/08 14/07/08 1.17 0.14 0.05 0.13 0.14 .053 48.5

8Hi 14/07/08 13/08/08 0.64 0.10 0.04 0.08 0.10 378 70.9

Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09. 195

Confidential, not for citation.



Table F5. Anion concentrations measured in TSP collected at various sites in 2007/2008.

Site Cl NO; sos G0/~ POT F CH,COO HCOO CHSO; HCOy
ugm®  pgni®  pgn®  ugn®  pgm®  pgm® opgn® opgm® opgm® pgn®

1 2.33 0.00 0.62 0.91 0.13 0.02 0.00 0.00 0.01
1 2.58 0.00 0.42 0.75 0.11 0.00 0.00 0.00 0.00
1 1.93 0.00 0.62 0.98 0.21 0.01 0.00 0.01 0.00
1 3.67 0.00 0.94 1.50 0.21 0.01 0.00 0.00 0.00
1 5.69 0.01 0.97 1.87 0.18 0.00 0.00 0.00 0.00
1 5.87 0.01 1.24 2.13 0.21 0.01 0.00 0.00 0.00
1 0.26 0.00 0.08 0.14 0.26 0.00 0.00 0.00 0.00
1 3.37 0.00 1.23 1.52 0.15 0.01 0.00 0.00 0.00
1 1.59 0.00 1.18 1.37 0.24 0.01 0.00 0.00 0.00
1 1.29 0.00 0.60 1.05 0.21 0.01 0.00 0.00 0.00
1 2.46 0.00 0.51 0.90 0.09 0.00 0.00 0.00 0.00
1 3.09 0.01 0.55 0.94 0.09 0.00 0.00 0.01 0.00
3 9.93 1.69 3.41 0.30 0.02  <0.01 <0.01 0.02 0.10
3 4.47 1.18 1.62 0.25 0.02  <0.01 <0.01 0.01 0.02
3 1.27 0.88 1.00 0.20 0.02  <0.01 <0.01 0.01 0.02
3 1.75 0.53 0.69 0.11 0.01 <0.01 <0.01  <0.01 0.01

3 2.60 0.43 0.78 0.11 0.01  <0.01 <0.01 0.01 0.01
3 1.73 0.56 0.91 0.21 001  <0.01 <0.01 0.01 0.01
3 3.99 0.90 1.51 0.21 0.02  <0.01 <0.01 0.01 0.02
3 1.51 0.18 0.39 0.03 <0.01 <0.01 <0.01 0.01 0.01
3 1.79 0.31 0.59 0.09 0.01  <0.01 <0.01 0.01 0.01
3 8.21 251 3.47 0.40 001  <0.01 0.01 0.01 0.10
3 4.81 1.60 1.93 0.19 0.02  <0.01 <0.01 0.01 0.03
3 1.63 0.48 0.29 0.05 <0.01 <0.01 0.01 0.02 <0.01
3

3 1.82 0.44 0.73 0.08 001  <0.01 <0.01 <0.01 0.01
3 1.79 0.32 0.58 0.06 0.01  <0.01 <0.01 <0.01 0.01
4 1.76 0.75 0.86 0.14 0.00  <0.01 0.01 0.01 0.01
4 2.95 0.56 0.99 0.11 0.00  <0.01 0.01 0.01 0.01
4 2.05 0.86 1.14 0.16 001  <0.01 0.01 0.01 0.01
4 4.39 1.26 2.01 0.18 0.01  <0.01 0.01 0.03 0.03
4 4.68 0.70 1.39 0.15 001  <0.01 0.01 0.03 0.02
4 7.27 1.47 2.69 0.14 0.01  <0.01 0.01 0.02 0.06
4 7.14 2.35 3.32 0.25 001  <0.01 0.01 0.02 0.08
4 4.29 1.35 1.81 0.17 0.01  <0.01 <0.01 0.01 0.03
4 1.26 0.67 0.69 0.08 001  <0.01 <0.01 0.01 0.01
4

4 2.15 0.58 0.95 0.10 001  <0.01 <0.01 0.01 0.01
4 2.80 0.60 1.08 0.10 0.00  <0.01 0.01 0.01 0.01
5 1.36 0.65 0.76 0.13 0.00  <0.01 0.01 0.01 0.01
5 2.18 0.45 0.77 0.09 0.00  <0.01 <0.01 0.01 0.01
5 1.53 0.72 0.96 0.18 001  <0.01 <0.01 0.01 0.01
5 3.27 1.04 1.60 0.21 0.01  <0.01 0.01 0.01 0.02
5 491 0.91 1.75 0.22 001  <0.01 0.01 0.02 0.03
5 4.82 1.18 2.08 0.14 0.00  <0.01 <0.01 0.01 0.05
5 3.50 1.26 1.67 0.18 0.02  <0.01 <0.01 0.01 0.03
5 5.93 1.79 2.80 0.27 0.00  <0.01 0.01 0.02 0.07
5 1.68 1.07 1.29 0.20 0.00  <0.01 <0.01 0.01 0.02
5 1.06 0.72 1.13 0.16 0.01  <0.01 0.01 0.01 0.01
5 1.75 0.50 0.81 0.09 0.00  <0.01 <0.01 0.01 0.01
5 2.24 0.51 0.88 0.09 0.01  <0.01 0.01 0.01 0.01
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Table F5  Continued
Site Cl NO; sos G0~ PO F CH,COO HCOO CHSO; HCOs
pgm®  pgni®  pgni®  pgni®  pgn®  pgn®  pgn® upgn®  pgni® pgni
6 1.73 0.00 0.68 0.81 0.14 0.00 0.00 0.00 0.00 0.01
6 2.67 0.00 0.47 0.89 0.12 0.00 0.00 0.00 0.00 0.01
6 1.93 0.00 0.84 1.15 0.24 0.01 0.00 0.01 0.01 0.01
6 3.64 0.00 1.14 1.75 0.23 0.01 0.00 0.01 0.00 0.02
6 6.30 0.01 1.06 2.17 0.26 0.01 0.00 0.00 0.00 0.03
6 5.65 0.00 1.31 2.23 0.17 0.01 0.01 0.02 0.01 0.01
6 5.73 0.01 1.95 2.77 0.33 0.01 0.00 0.00 0.00 0.02
6 3.59 0.01 1.18 1.61 0.16 0.02 0.00 0.00 0.00 0.01
6 1.80 0.00 1.12 1.35 0.22 0.01 0.00 0.00 0.00 0.01
6 0.71 0.00 0.47 0.62 0.15 0.00 0.00 0.00 0.00 0.01
6 2.37 0.00 0.55 0.95 0.11 0.01 0.00 0.01 0.00 0.01
6 2.80 0.00 0.55 0.98 0.10 0.01 0.00 0.01 0.01 0.02
7 2.11 0.00 0.67 0.82 0.13 0.00 0.00 0.01 0.01 0.01
7 3.09 0.01 0.50 0.92 0.12 0.00 0.00 0.01 0.00 0.01
7 1.91 0.00 0.77 1.01 0.18 0.01 0.00 0.01 0.01 0.02
7 4.01 0.00 1.31 1.80 0.23 0.01 0.00 0.02 0.01 0.03
7 6.11 0.01 1.02 2.02 0.25 0.01 0.00 0.02 0.01 0.03
7 5.91 0.01 1.53 2.48 0.17 0.01 0.01 0.03 0.02 0.02
7 3.41 0.00 1.24 1.64 0.23 0.00 0.00 0.01 0.01 0.01
7 4.54 0.01 1.48 1.88 0.19 0.02 0.00 0.00 0.00 0.01
7 3.52 0.01 1.56 1.77 0.31 0.01 0.00 0.01 0.01 0.02
7 0.02 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.01
7 18.29 0.02 3.99 6.91 0.71 0.03 0.00 0.02 0.02 400
7 1.86 0.00 0.34 0.57 0.06 0.00 0.00 0.01 0.01 0.01
8 8.91 0.01 1.53 3.45 0.28 0.00 0.00 0.01 0.01 0.02
8 3.65 0.01 1.14 1.59 0.25 0.01 0.00 0.01 0.01 0.02
8 1.29 0.00 0.92 1.11 0.17 0.01 0.00 0.00 0.00 0.01
8 1.20 0.00 0.56 0.68 0.12 0.00 0.00 0.01 0.01 0.01
8 2.16 0.00 0.48 0.79 0.11 0.01 0.00 0.00 0.00 0.01
8 1.01 0.00 0.45 0.61 0.14 0.01 0.00 0.01 0.01 0.02
8 3.26 0.00 0.98 1.43 0.20 0.00 0.00 0.01 0.01 0.02
8 4.98 0.01 0.84 1.79 0.22 0.00 0.00 0.01 0.01 0.03
8 5.62 0.00 1.23 2.22 0.19 0.00 0.00 0.01 0.01 0.01
8 4.95 0.01 1.76 2.41 0.33 0.00 0.00 0.01 0.00 0.02
8 3.10 0.00 1.01 1.24 0.12 0.00 0.00 0.01 0.01 0.01
8 1.24 0.00 0.91 1.09 0.20 0.00 0.00 0.00 0.00 0.01
8 0.75 0.00 0.65 1.03 0.22 0.00 0.00 0.01 0.01 0.02
8 0.62 0.00 0.19 0.28 0.03 0.00 0.00 0.01 0.00 0.01
8 1.64 0.00 0.43 0.66 0.07 0.00 0.00 0.02 0.01 0.02
8 Cond 8.56 0.01 1.43 3.40 0.28 0.00 0.01 0.01 0.01 0.03
8 Cond 4.75 0.01 1.27 1.82 0.23 0.00 0.00 0.00 0.00 0.03
8 Cond 1.31 0.00 1.07 1.28 0.21 0.00 0.00 0.01 0.01 0.01
8 Cond 1.28 0.00 0.84 0.82 0.11 0.00 0.00 0.03 0.03 0.04
8 Cond 2.28 0.00 0.57 0.86 0.11 0.01 0.00 0.02 0.02 0.03
8 Cond 1.87 0.00 0.92 1.27 0.23 0.01 0.00 0.03 0.03 0.04
8 Cond 2.42 0.00 0.66 1.09 0.14 0.00 0.00 0.01 0.01 0.02
8 Cond 5.46 0.01 0.91 1.90 0.21 0.00 0.00 0.02 0.02 0.04
8 Cond 5.78 0.01 1.27 2.36 0.27 0.00 0.00 0.01 0.01 0.02
8 Cond 2.36 0.00 1.09 1.26 0.13 0.01 0.00 0.00 0.00 0.01
8 Cond 14.52 0.03 5.01 6.69 0.58 0.01 0.01 001 10.0 0.04
8 Cond 2.15 0.00 1.23 1.27 0.19 0.00 0.00 0.00 0.00 0.02
8 Cond 0.96 0.00 0.78 1.18 0.25 0.00 0.00 0.01 0.00 0.01
8 Cond 1.31 0.00 0.64 0.73 0.08 0.00 0.00 0.01 0.01 0.03
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Table F5 Continued

Site Cl NO; sos G0~ PO F CH,COO HCOO CHSO; HCOs
pgm®  pgni®  pgni®  pgni®  pgn®  pgn®  pgn® upgn®  pgni® pgni
8 Cond 1.40 0.00 0.58 0.73 0.08 0.00 0.00 0.01 0.01 0.02
8Hi 1.29 0.00 0.45 0.79 0.08 0.00 0.01 0.02 0.02 .070
8Hi 1.82 0.00 0.29 0.67 0.05 0.00 0.00 0.00 0.00 .040
8Hi 1.22 0.00 0.39 0.77 0.12 0.00 0.00 0.01 0.01 .030
8Hi 2.06 0.00 0.35 1.83 0.19 0.00 0.00 0.01 0.00 .020
8Hi 2.32 0.00 0.44 2.22 0.17 0.00 0.00 0.01 0.00 .010
8Hi 6.19 0.01 1.61 3.03 0.30 0.00 0.00 0.00 0.00 .030
8Hi 2.66 0.00 1.02 1.47 0.12 0.00 0.00 0.01 0.00 .020
8Hi 2.63 0.00 1.05 1.23 0.16 0.00 0.00 0.01 0.00 .030
8Hi 1.44 0.00 0.80 1.44 0.27 0.00 0.00 0.01 0.01 .030
8Hi 1.65 0.00 0.59 0.73 0.07 0.00 0.00 0.04 0.03 .070
8Hi 0.82 0.00 0.38 0.60 0.05 0.00 0.00 0.01 0.01 .030
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Appendix G: Elemental and ion concentrations of TSP

collected during 2008/2009.

samples

Table G1. Elemental concentrations of TSP and PM1p samples at various sites measured by PIXE analysis.

) Na Al Si P S Cl K Ca
Site Date on Date off e m3 e m3 Hg m3 e m3 1 m3 1y m3 Hg m3 e m3
1 14/08/08 19/09/08 1.013 0.276 0.958 -0.001 0.2641.619 0.140 0.168
1 19/09/08 27/10/08 1.370 0.368 1.364 -0.001 0.3861.791 0.227 0.281
1 27/10/08 27/11/08 2.639 0.180 0.764 -0.001 0.5404.332 0.167 0.519
1 27/11/08 07/01/09 2.929 0.207 0.809 -0.001 0.5464.511 0.184 0.453
1 07/01/09 29/01/09 0.882 0.132 0.368 -0.001 0.1921.169 0.052 0.201
1 29/01/09 11/03/09 1.663 0.186 0.599 -0.001 0.4072.049 0.145 0.177
1 11/03/09 02/04/09 2.060 0.182 0.581 -0.001 0.5722.368 0.136 0.274
1 02/04/09 01/05/09 1.486 0.202 0.674 -0.001 0.4211.823 0.135 0.169
1 01/05/09 21/05/09 1.723 0.229 0.765 -0.001 0.4332.741 0.160 0.167
1 21/05/09 24/06/09 1.145 0.064 0.212 -0.001 0.2001.435 0.100 0.097
1 24/06/09 17/07/09 1.309 0.107 0.349 -0.001 0.3071.952 0.087 0.115
1 17/07/09 04/08/09 2.468 0.141 0.523 -0.001 0.3413.697 0.133 0.175
7 13/08/08 22/09/08 1.022 0.750 2.704 -0.001 0.3081.825 0.305 1.166
7 22/09/08 28/10/08 1.365 0.989 3.707 -0.001 0.369 82%. 0.459 1.438
7 28/10/08 01/12/08 2.746 0.634 2.489 -0.001 0.451 913. 0.329 1.324
7 01/12/08 06/01/09 3.489 0.497 1.920 -0.001 0.682 564. 0.306 1.290
7 06/01/09 30/01/09 3.941 0.682 2.512 -0.001 1.043 35@a!. 0.466 1.607
7 30/01/09 12/03/09 2.016 0.417 1.413 0.001 0.442 12.6 0.258 0.646
7 12/03/09 03/04/09 2.025 0.607 2.052 -0.001 0.564 382. 0.270 1.292
7 03/04/09 30/04/09 1.953 0.555 1.979 -0.001 0.506 82@. 0.273 0.905
7 30/04/09 22/05/09 1.553 0.459 1.623 -0.001 0.421 56. 0.232 0.573
7 22/05/09 23/06/09 1.549 0.193 0.546 -0.001 0.260 014. 0.125 0.245
7 23/06/09 13/07/09 1.154 0.265 0.897 -0.001 0.320 724. 0.128 0.508
7 13/07/09 06/08/09 1.518 0.338 1.376 -0.001 0.303 912. 0.203 0.534
8 13/08/08 22/09/08 0.549 1.880 -0.001 0.228 1.1710.203 0.612 0.549
8 22/09/08 28/10/08 0.634 2.138 0.000 0.310 1.393 60.2 0.501 0.634
8 28/10/08 01/12/08 0.417 1.415 -0.001 0.331 2.710 174. 0.552 0.417
8 01/12/08 06/01/09 0.399 1.181 -0.001 0.462 3.185 18®m. 0.692 0.399
8 06/01/09 30/01/09 0.352 0.799 0.000 0.376 1919 270.1 0.388 0.352
8 30/01/09 12/03/09 0.504 1.635 0.000 0.531 2923 8dD.2 0.547 0.504
8 12/03/09 03/04/09 0.757 2.340 -0.001 0.626 2.449 31D. 0.886 0.757
8 03/04/09 30/04/09 0.381 1.204 0.000 0.315 1.299 6®Mm.1 0.343 0.381
8 30/04/09 22/05/09 0.410 1.508 0.000 0.281 1.188 8@.1 0.561 0.410
8 22/05/09 23/06/09 0.168 0.576 -0.001 0.165 1.133 096. 0.289 0.168
8 23/06/09 13/07/09 0.249 0.702 -0.001 0.220 1.121 092. 0.196 0.249
8 13/07/09 06/08/09 0.273 1.006 -0.001 0.182 1.565 129. 0.377 0.273
8c 13/08/08 22/09/08
8c 22/09/08 28/10/08
8c 28/10/08 01/12/08 2.084 0.448 1.445 0.000 0.364 63.0 0.174 0.573
8c 01/12/08 06/01/09 2.887 0.451 1.400 -0.001 0.509 613. 0.192 0.818
8c 06/01/09 30/01/09 3.900 0.387 1.189 -0.002 0.847 89&. 0.256 0.707
8c 30/01/09 12/03/09 1.805 0.361 1.159 0.002 0.457 7®2.2 0.214 0.398
8c 12/03/09 03/04/09 1.373 0.608 1.753 -0.002 0.419 784. 0.177 0.592
8c 03/04/09 30/04/09 1.774 0.547 1.630 -0.002 0.445 14p. 0.183 0.524
8c 30/04/09 22/05/09 0.463 1.550 0.001 0.272 1.323 15D. 0.533
8c 22/05/09 23/06/09 0.690 0.211 0.726 -0.002 0.183 484. 0.102 0.381
8c 23/06/09 13/07/09 0.407 1.374 0.014 0.344 2.201 13D. 0.275
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Table G1 cont
Site Date on Date off Na.3 Al 3 Si 3 P 3 S 3 Cl 3 K 3 Ca.3
Hgm Hgm pgm Hgm pgm pgm pgm Hgm
8c 13/07/09 06/08/09 0.251 0.554 -0.008 0.273 2.727 07D 0.203
8 Hi 13/08/08 22/09/08 -0.002 0.666 1.305 0.014 7.1 0.947 0.076 0.232
8 Hi 22/09/08 28/10/08 0.596 1.232 2.584 0.023 .31 1.192 0.145 0.393
8 Hi 28/10/08 01/12/08 0.796 0.834 1.663 0.017 9.30 1.164 0.086 0.700
8 Hi 01/12/08 06/01/09 1.734 1.333 2.976 0.021 8.44 2.663 0.184 1.814
8 Hi 06/01/09 30/01/09 -0.010 0.172 0.444 -0.002 43b. 1.053 0.042 0.167
8 Hi 30/01/09 12/03/09 1.111 0.848 1.723 0.016 .66 3.099 0.220 0.573
8 Hi 12/03/09 03/04/09 -0.008 1.504 3.088 0.018 404 2.108 0.153 0.805
8 Hi 03/04/09 30/04/09 1.666 0.677 1.471 0.000 8.51 2.394 0.137 0.317
8 Hi 01/05/09 22/05/09 -0.041 0.180 0.641 0.022 40.0 1.084 0.036 0.089
8 Hi 22/05/09 23/06/09
8 Hi 23/06/09 13/07/09
8 Hi 13/07/09 06/08/09 -0.065 0.754 1.536 0.057 26.2 3.466 0.065 0.195
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Table G2. Elemental concentrations of TSP and PM1p samples at various sites measured by PIXE analysis.

) Ti \Y, Cr Mn Fe Co Ni Cu
Site Date on Date off Hg m3 Hg m3 e m3 Hg m3 Hg m3 e m3 e m3 Hg m3
1 14/08/08 19/09/08 0.027 0.002 0.001 0.009 0.839 .00D 0.000 0.006
1 19/09/08 27/10/08 0.038 0.003 0.000 0.013 0.975 .00 0.000 0.002
1 27/10/08 27/11/08 0.022 0.002 -0.001 0.006 0.469.002 -0.001 0.000
1 27/11/08 07/01/09 0.029 0.002 -0.001 0.008 0.753.004 -0.001 0.004
1 07/01/09 29/01/09 0.011 0.000 0.000 0.001 0.1800.004 0.000 0.000
1 29/01/09 11/03/09 0.021 0.001 0.002 0.004 0.393 .00D 0.001 0.000
1 11/03/09 02/04/09 0.017 0.003 0.000 0.006 0.683 .00 0.001 0.000
1 02/04/09 01/05/09 0.022 0.001 -0.001 0.007 0.6450.002 0.000 0.001
1 01/05/09 21/05/09 0.022 -0.001 0.001 0.007 0.589.001 -0.001 0.000
1 21/05/09 24/06/09 0.005 0.000 0.000 0.003 0.398 .00 0.000 0.000
1 24/06/09 17/07/09 0.008 0.003 -0.001 0.003 0.5880.001 -0.001 -0.001
1 17/07/09 04/08/09 0.013 0.001 -0.001 0.006 0.6970.001 0.000 0.000
7 13/08/08 22/09/08 0.030 0.001 0.001 0.035 2.712 .018 0.000 0.007
7 22/09/08 28/10/08 0.016 0.002 0.000 0.019 1.307 09.0 0.000 0.004
7 28/10/08 01/12/08 0.036 0.003 0.001 0.046 3.361 2@.0 0.000 0.010
7 01/12/08 06/01/09 0.047 0.002 0.000 0.077 6.465 410.0 0.000 0.018
7 06/01/09 30/01/09 0.059 0.001 0.000 0.075 5.502 310.0 0.000 0.012
7 30/01/09 12/03/09 0.070 0.003 0.001 0.058 4533 310.0 0.000 0.026
7 12/03/09 03/04/09 0.059 0.001 0.000 0.036 2.523 1®.0 0.000 0.013
7 03/04/09 30/04/09 0.051 0.002 0.000 0.033 2.079 09.0 0.000 0.009
7 30/04/09 22/05/09 0.038 0.003 0.000 0.034 2.258 120.0 0.000 0.004
7 22/05/09 23/06/09 0.024 0.001 0.001 0.020 1.231 0.0 0.000 0.004
7 23/06/09 13/07/09 0.026 0.001 0.000 0.022 1.353 09.0 0.000 0.005
7 13/07/09 06/08/09 0.042 0.001 0.000 0.032 2.215 1@®.0 0.000 0.007
8 13/08/08 22/09/08 0.068 0.002 0.006 0.057 9.334 .039 -0.001 0.026
8 22/09/08 28/10/08 0.084 0.004 0.004 0.086 15.737 064. -0.001 0.047
8 28/10/08 01/12/08 0.067 0.003 0.006 0.088 18.472 070. -0.001 0.034
8 01/12/08 06/01/09 0.069 -0.001 0.005 0.091 20.696.080 -0.001 0.033
8 06/01/09 30/01/09 0.034 0.000 0.001 0.034 6.309 170.0 -0.001 0.003
8 30/01/09 12/03/09 0.074 0.003 0.009 0.059 10.494 049. -0.001 0.055
8 12/03/09 03/04/09 0.117 0.007 0.008 0.127 25.304 100. -0.001 0.049
8 03/04/09 30/04/09 0.047 0.004 0.004 0.048 9.961 3®.0 -0.001 0.014
8 30/04/09 22/05/09 0.046 0.001 0.002 0.018 1.834 09.0 0.000 0.003
8 22/05/09 23/06/09 0.017 0.001 0.000 0.010 1.894 08.0 -0.001 0.001
8 23/06/09 13/07/09 0.026 0.004 0.001 0.033 6.699 19.0 -0.001 0.003
8 13/07/09 06/08/09 0.029 0.001 0.002 0.020 3.220 1m.0 -0.001 0.003
8c 13/08/08 22/09/08
8c 22/09/08 28/10/08
8c 28/10/08 01/12/08 0.075 -0.001 0.004 0.115 26.086.070 -0.001 0.040
8c 01/12/08 06/01/09 0.088 -0.001 0.006 0.145 33.619.120 -0.001 0.047
8c 06/01/09 30/01/09 0.056 -0.001 0.000 0.065 13.203.040  -0.002 0.010
8c 30/01/09 12/03/09 0.051 0.003 0.017 0.056 10.190 030. 0.000 0.046
8c 12/03/09 03/04/09 0.071 0.004 0.003 0.077 15.625 04@®. -0.002 0.017
8c 03/04/09 30/04/09 0.052 0.001 0.003 0.048 9.729 18.0 -0.003 0.003
8c 30/04/09 22/05/09 0.035 -0.001 -0.002 0.007 1.645 .00D -0.005 -0.002
8c 22/05/09 23/06/09 0.017 0.000 0.001 0.014 2536 1D.0 -0.004 0.001
8c 23/06/09 13/07/09 0.028 -0.009 -0.005 0.039 9.360 .02 -0.016 -0.012
8c 13/07/09 06/08/09 0.003 -0.003 -0.008 -0.003 3.5420.012 -0.012 -0.019
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| Table | G2cont | | | | | | | |
) Ti \Y Cr Mn Fe Co Ni Cu

Site Dateon  Dateoff ygm® pgm® pgm® pgm® pgm® pgm®  pgn®  pgni®
8 Hi 13/08/08 22/09/08 0.067 0.001 0.004 0.136 28.8 0.071 -0.002 0.024
8 Hi 22/09/08 28/10/08 0.143 -0.002 0.017 0.300 68%9. 0.197 -0.002 0.074
8 Hi 28/10/08 01/12/08 0.113 0.000 0.015 0.233 80.0 0.173 -0.002 0.059
8 Hi 01/12/08 06/01/09 0.212 0.002 0.017 0.398 38.3 0.293 -0.003 0.088
8 Hi 06/01/09 30/01/09 0.006 0.004 -0.002 0.020 98.6 0.015 -0.009 -0.004
8 Hi 30/01/09 12/03/09 0.080 0.001 0.014 0.147 (@8.4 0.062 -0.006 0.020
8 Hi 12/03/09 03/04/09 0.141 0.002 0.009 0.257 ®8.2 0.127 -0.008 0.019
8 Hi 03/04/09 30/04/09 0.060 -0.002 0.003 0.108 52%Z. 0.045 -0.006 -0.002
8 Hi 01/05/09 22/05/09 -0.007 -0.041 -0.031 -0.0310.762 -0.036  -0.031  -0.026
8 Hi 22/05/09 23/06/09
8 Hi 23/06/09 13/07/09
8 Hi 13/07/09 06/08/09 -0.027 -0.065 -0.027 -0.01114.710 0.019 -0.050 -0.065
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Table G3. Elemental concentrations of TSP and PMip samples at various sites measured by PIXE analysis, total
elemental mass, gravimetric mass and fraction of iron in gravimetric mass.

Zn Br Pb Total Gravimetric % %
Site Date on Date off Hgm°® pgm® ugm® elemental Mass Total Fe
pg m* pg m? mass
1 14/08/08 19/09/08 0.004 0.006 0.001 10.2 21.0 548. 4.0
1 19/09/08 27/10/08 0.002 0.007 0.002 14.1 14.3 398. 6.8
1 27/10/08 27/11/08 0.001 0.014 0.000 16.4 23.7 269. 20
1 27/11/08 07/01/09 0.003 0.014 0.003 18.3 26.1 270. 2.9
1 07/01/09 29/01/09 0.000 0.001 0.000 18.5 37.2 749. 0.5
1 29/01/09 11/03/09 0.000 0.007 0.000 13.1 23.0 057. 1.7
1 11/03/09 02/04/09 0.001 0.008 -0.001 12.6 18.1 869 3.8
1 02/04/09 01/05/09 0.001 0.006 0.001 10.8 17.2 862. 3.7
1 01/05/09 21/05/09 0.000 0.012 -0.001 11.5 16.8 368 3.5
1 21/05/09 24/06/09 0.001 0.007 0.000 7.2 10.9 66.2 3.7
1 24/06/09 17/07/09 0.001 0.006 0.000 8.0 11.3 70.7 5.2
1 17/07/09 04/08/09 0.001 0.009 0.001 11.3 14.8 376. 4.7
7 13/08/08 22/09/08 0.009 0.000 0.002 26.3 36.4 172. 13.3
7 22/09/08 28/10/08 0.012 0.007 0.004 37.1 54.3 68.4 14.8
7 28/10/08 01/12/08 0.007 0.012 0.004 35.5 46.5 76.4 14.9
7 01/12/08 06/01/09 0.010 0.018 -0.001 37.5 46.0 81.6 16.1
7 06/01/09 30/01/09 0.010 0.026 0.002 40.9 53.1 77.0 7.5
7 30/01/09 12/03/09 0.006 0.013 0.004 21.0 27.9 75.5 11.3
7 12/03/09 03/04/09 0.008 0.008 0.003 30.4 34.6 87.7 20.7
7 03/04/09 30/04/09 0.007 0.008 0.007 25.8 314 82.2 16.1
7 30/04/09 22/05/09 0.003 0.007 0.001 17.3 25.2 68.5 6.3
7 22/05/09 23/06/09 0.002 0.005 0.001 10.4 14.2 73.7 8.5
7 23/06/09 13/07/09 0.003 0.005 0.002 14.5 17.2 84.6 18.3
7 13/07/09 06/08/09 0.003 0.010 0.004 18.1 23.2 78.1 13.1
8 13/08/08 22/09/08 0.009 0.003 0.002 27.2 32.8 882. 285
8 22/09/08 28/10/08 0.013 0.003 0.003 40.0 43.8 91.3 35.9
8 28/10/08 01/12/08 0.008 0.009 0.002 45.0 46.4 97.0 39.8
8 01/12/08 06/01/09 0.014 0.013 0.003 50.9 50.9 100.140.7
8 06/01/09 30/01/09 0.004 0.005 0.003 26.6 41.7 63.6 15.1
8 30/01/09 12/03/09 0.029 0.013 0.000 371 47.4 78.2 22.1
8 12/03/09 03/04/09 0.031 0.003 0.004 62.5 64.0 97.7 39.5
8 03/04/09 30/04/09 0.007 0.007 0.002 26.2 29.7 88.4 33.6
8 30/04/09 22/05/09 0.005 0.002 0.001 13.3 17.0 78.2 10.8
8 22/05/09 23/06/09 0.004 0.003 0.001 9.3 12.8 724 481
8 23/06/09 13/07/09 0.003 0.002 0.003 17.3 19.9 87.0 33.7
8 13/07/09 06/08/09 0.005 0.003 0.002 13.5 17.4 77.7 18.5
8c 13/08/08 22/09/08 57.8 53.5 108.1 48.8
8c 22/09/08 28/10/08 73.6 65.5 112.4 51.3
8c 28/10/08 01/12/08 0.013 0.008 0.002 45.8 51.7 88.6 25.5
8c 01/12/08 06/01/09 0.026 0.012 0.003
8c 06/01/09 30/01/09 0.010 0.019 0.000 39.1 44,5 87.8 35.1
8c 30/01/09 12/03/09 0.029 0.013 0.007 28.5 334 85.4 29.2
8c 12/03/09 03/04/09 0.013 0.005 0.006 12.8 22.3 574 7.4
8c 03/04/09 30/04/09 0.006 0.007 -0.002 10.3 13.0 78.6 19.4
8c 30/04/09 22/05/09 -0.001 0.000 -0.001 23.8 32.9 472. 28.5
8c 22/05/09 23/06/09 -0.001 0.005 0.000 11.6 27.9 41.8 12.7
8c 23/06/09 13/07/09 -0.005 -0.005 0.034 57.8 53.5 1108 48.8
8c 13/07/09 06/08/09 -0.003 0.010 -0.019 73.6 65.5 412 51.3
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Table G3 cont
_ 7n Br Pb Total Gravimetric % %
Site Date on Date off ug e ug e ug i elemer;tal Masg Total Fe
pg m pg m mass

8 Hi 13/08/08 22/09/08 0.018 0.003 0.005 53.9 72.1 74.7 40.0
8 Hi 22/09/08 28/10/08 0.040 0.011 0.017 110.0 a1s. 97.3 52.8
8 Hi 28/10/08 01/12/08 0.018 0.008 0.021 110.0 86.4 127.4 69.6
8 Hi 01/12/08 06/01/09 0.023 0.010 0.029 180.7 224, 80.5 43.8
8 Hi 06/01/09 30/01/09 0.004 -0.006  -0.005 22.0 925 17.5 4.5
8 Hi 30/01/09 12/03/09 0.016 0.004 0.003 79.5 116.4 68.3 31.3
8 Hi 12/03/09 03/04/09 0.015 0.004 0.025 118.1 340. 84.0 45.0
8 Hi 03/04/09 30/04/09 0.009 -0.007  -0.008 56.8 611 50.9 24.7
8 Hi 01/05/09 22/05/09 -0.012 -0.041 -0.022 4.8 9.5 50.7 8.0
8 Hi 22/05/09 23/06/09

8 Hi 23/06/09 13/07/09

8 Hi 13/07/09 06/08/09 -0.042 -0.057 -0.042 33.9 211 30.2 13.1
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Table G4. Cation concentrations measured in TSP collected at various sites and pH and cation and anion sums of the
TSP extracts.

oH N NH," K* MgZ+ c#* Cation Anion

Site Date on Date off 3 3 3 3 3 Sum Sum
Hgm pgm pgm pgm Hgm ueq I ueq I*

1 14/08/08 19/09/08 1.55 0.05 0.09 0.18 0.15 1227.9 1182.6
1 19/09/08 27/10/08 2.08 0.06 0.15 0.25 0.27 1800. 1714.6

1 27/10/08 27/11/08 3.59 0.10 0.15 0.42 0.50 2b01. 2429.9

1 27/11/08 07/01/09 4.15 0.09 0.16 0.48 0.45 F¥11. 3650.2

1 07/01/09 29/01/09 6.30 0.09 0.27 0.66 0.68 »72.2943.1

1 29/01/09 11/03/09 3.12 0.12 0.14 0.34 0.25 A¥54. 2740.1

1 11/03/09 02/04/09 2.32 0.19 0.10 0.27 0.26 1081. 1153.3

1 02/04/09 01/05/09 1.91 0.16 0.10 0.22 0.18 1265. 1232.7

1 01/05/09 21/05/09 2.12 0.18 0.12 0.24 0.17 957.1933.6

1 21/05/09 24/06/09 1.70 0.06 0.09 0.19 0.10 1231.1224.1

1 24/06/09 17/07/09 1.57 0.10 0.07 0.18 0.11 798.3786.9

1 17/07/09 04/08/09 2.23 0.08 0.13 0.25 0.15 860.2 840.8

3 14/08/08 19/09/08 1.46 0.04 0.12 0.17 0.17 1191.3 1109.5
3 19/09/08 27/10/08 2.22 0.06 0.16 0.27 0.26 1899.5 1767.1
3 27/10/08 27/11/08 3.56 0.07 0.15 0.42 0.43 2431.1 2336.4
3 27/11/08 07/01/09 4.45 0.10 0.17 0.54 0.47 3987.2 3949.8
3 07/01/09 29/01/09 87.2 84.2

3 11/03/09 02/04/09 1.53 0.12 0.11 0.19 0.17 854.0 800.2
3 02/04/09 01/05/09 1.42 0.11 0.08 0.16 0.12 1020.6 956.3
3 01/05/09 21/05/09 1.40 0.11 0.09 0.16 0.12 681.8 632.3
3 21/05/09 24/06/09 1.20 0.04 0.07 0.14 0.07 925.5 860.7
3 24/06/09 16/07/09 1.32 0.08 0.07 0.15 0.09 $99. 656.7

3 16/07/09 04/08/09 1.66 0.06 0.08 0.18 0.11 669.9 634.5
4 13/08/08 22/09/08 1.81 0.05 0.12 0.22 0.68 1834. 1694.3

4 22/09/08 28/10/08 2.44 0.05 0.18 0.30 0.99 ZB17.2249.4

4 28/10/08 01/12/08 3.76 0.08 0.16 0.45 1.00 3148. 3119.2

4 01/12/08 06/01/09 3.44 0.06 0.14 0.40 0.88 24, 2612.1

4 06/01/09 29/01/09 32.2 32.6
4 29/01/09 12/03/09 30.4 324
4 12/03/09 02/04/09 2.00 0.12 0.09 0.24 1.13 1809. 1193.5

4 02/04/09 30/04/09 1.67 0.13 0.09 0.19 0.81 1886. 1267.9

4 30/04/09 22/05/09 1.26 0.13 0.08 0.15 0.38 726.8650.1

4 22/05/09 23/06/09 1.20 0.05 0.07 0.14 0.25 931.2853.8

4 23/06/09 13/07/09 1.26 0.08 0.06 0.14 0.69 777.9689.7

4 13/07/09 06/08/09 1.46 0.08 0.09 0.16 0.81 396.5 345.8

5 13/08/08 22/09/08 1.57 0.04 0.11 0.20 0.64 W46.1619.8

5 22/09/08 28/10/08 2.19 0.04 0.16 0.28 0.89 A86.1978.8

5 28/10/08 01/12/08 3.15 0.08 0.14 0.38 0.88 4590. 2548.3

5 01/12/08 06/01/09 3.83 0.11 0.15 0.46 0.60 3A52.3044.4

5 06/01/09 30/01/09 459 0.06 0.23 0.64 0.99 2953. 2858.3

5 30/01/09 12/03/09 3.34 0.11 0.16 0.39 0.58 3A53. 3037.2

5 12/03/09 03/04/09 2.43 0.17 0.12 0.29 0.79 1223.1106.1

5 03/04/09 30/04/09 2.04 0.21 0.12 0.24 0.50 902.7 822.5

5 30/04/09 22/05/09 1.40 0.18 0.10 0.16 0.40 459.3416.0

5 22/05/09 23/06/09 1.16 0.07 0.07 0.13 0.26 362.7 330.9

5 23/06/09 13/07/09 1.62 0.12 0.08 0.17 0.42 298.0275.3

5 13/07/09 06/08/09 1.55 0.10 0.09 0.17 0.38 348.3317.8

6 13/08/08 22/09/08 1.74 0.04 0.14 0.21 0.41 1719. 1573.5

6 22/09/08 28/10/08 1.02 0.05 0.10 0.13 0.30 980.8858.1

6 28/10/08 01/12/08 3.66 0.09 0.16 0.44 0.71 ZB27.2784.0
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Table G4 Continued

Na'

NH,*

K+

Mgz+

cat

Cation Anion

Site Date on Date off i i i i i Sum Sum
e} Mg Mg Mg e} ueq I* ueq I
6 01/12/08 06/01/09 21.4 24.3
6 06/01/09 30/01/09 4.67 0.09 0.19 0.52 0.66 4B68. 2777.5
6 30/01/09 12/03/09 2.20 0.09 0.11 0.26 0.25 832.2247.8
6 12/03/09 03/04/09 1.68 0.11 0.08 0.20 0.41 ®63. 999.1
6 03/04/09 30/04/09 1.49 0.12 0.09 0.17 0.25 1506.1038.3
6 30/04/09 22/05/09 1.33 0.11 0.10 0.15 0.24 799.8744.3
6 22/05/09 23/06/09 1.18 0.04 0.08 0.13 0.13 924.9 861.7
6 23/06/09 13/07/09 1.17 0.06 0.07 0.13 0.18 607.1575.4
6 13/07/09 06/08/09 1.41 0.07 0.09 0.16 0.23 857.5799.0
7 13/08/08 22/09/08 1.92 0.05 0.13 0.23 0.79 1871.1707.9
7 22/09/08 28/10/08 2.34 0.05 0.19 0.28 0.98 2183.1817.6
7 28/10/08 01/12/08 3.91 0.10 0.17 0.45 0.97 3215. 2948.8
7 01/12/08 06/01/09 4.97 0.13 0.20 0.57 1.02 /198. 3949.1
7 06/01/09 30/01/09 6.94 0.16 0.30 0.81 1.27 3860. 3691.3
7 30/01/09 12/03/09 2.74 0.12 0.14 0.31 0.44 Z%12. 2516.4
7 12/03/09 03/04/09 2.34 0.18 0.10 0.27 0.86 214.1212.7
7 03/04/09 30/04/09 2.39 0.18 0.13 0.28 0.64 1%80. 1516.5
7 30/04/09 22/05/09 2.19 0.14 0.26 0.27 0.42 1997.1133.5
7 22/05/09 23/06/09 1.74 0.05 0.09 0.20 0.19 1226.1185.7
7 23/06/09 13/07/09 1.49 0.08 0.07 0.17 0.35 741.3686.3
7 13/07/09 06/08/09 2.29 0.07 0.12 0.26 0.38 Ww55.1171.9
8 13/08/08 22/09/08 1.26 0.04 0.08 0.15 0.47 1272.1114.4
8 22/09/08 28/10/08 1.70 0.06 0.13 0.21 0.39 1516. 1420.7
8 28/10/08 01/12/08 2.82 0.09 0.12 0.33 0.51 242, 2134.4
8 01/12/08 06/01/09 3.72 0.10 0.15 0.43 0.66 3093. 3032.6
8 06/01/09 30/01/09 4.31 0.10 0.18 0.49 0.63 2820. 2323.9
8 30/01/09 12/03/09 3.89 0.16 0.18 0.44 0.46 3585. 3563.9
8 12/03/09 03/04/09 3.18 0.24 0.14 0.38 0.66 1919. 1620.2
8 03/04/09 30/04/09 1.42 0.13 0.08 0.16 0.27 1072. 999.7
8 30/04/09 22/05/09 0.96 0.11 0.06 0.11 0.39 673.8564.7
8 22/05/09 23/06/09 0.97 0.04 0.06 0.11 0.23 817.1749.8
8 23/06/09 13/07/09 1.04 0.07 0.05 0.12 0.17 534.0511.4
8 13/07/09 06/08/09 1.16 0.06 0.06 0.13 0.29 721.5630.6
8c 13/08/08 22/09/08 10.6 6.0
8c 22/09/08 28/10/08 19.0 12.2
8c 28/10/08 01/12/08 3.04 0.09 0.12 0.36 0.52 56 1880.4
8c 01/12/08 06/01/09 4.06 0.12 0.16 0.47 0.72 271 2190.9
8c 06/01/09 30/01/09 5.72 0.19 0.24 0.66 0.69 81 1762.0
8c 30/01/09 12/03/09 1359.6 1321.4
8c 12/03/09 03/04/09 1.74 0.20 0.07 0.20 0.42 ®55. 502.5
8c 03/04/09 30/04/09 1.50 0.20 0.08 0.16 0.33 B40. 298.9
8c 30/04/09 22/05/09 1.32 0.16 0.06 0.12 0.36 1n97. 171.0
8c 22/05/09 23/06/09 0.80 0.06 0.04 0.08 0.20 3A34. 1175
8c 23/06/09 13/07/09 1.18 0.15 0.05 0.11 0.26 49.0 45.7
8c 13/07/09 06/08/09 1.42 0.10 0.07 0.13 0.36 48.8 43.3
8Hi 13/08/08 22/09/08 1.00 0.08 0.05 0.13 0.21 .388 362.2
8Hi 22/09/08 28/10/08 1.40 0.12 0.08 0.19 0.31 493.0 63.9%
8Hi 28/10/08 01/12/08 2.11 0.10 0.08 0.29 1.00 1065.4923.7
8Hi 01/12/08 06/01/09 3.11 0.12 0.12 0.39 1.69 966.8 64.4
8Hi 06/01/09 30/01/09 3.43 0.22 0.21 0.64 0.73 252.3 44.2
8Hi 30/01/09 12/03/09 4.97 0.26 0.17 0.50 0.77 512.8 14.®
8Hi 12/03/09 03/04/09 1.69 0.17 0.06 0.21 0.53 147.2 28.4
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8Hi 03/04/09 30/04/09 1.80 0.28 0.08 0.21 0.27 154.8 44.4
8Hi 01/05/09 22/05/09 0.37 0.03 0.07 0.05 0.26 9.2 6.6
8Hi 22/05/09 23/06/09 6.0 4.9
8Hi 23/06/09 13/07/09 26.0 27.2
8Hi 13/07/09 06/08/09 1.90 0.09 0.19 0.17 0.47 19.6 317
Burrup Peninsula Air Pollution Study. Report for 04/05, 07 /08 and 08/09. 207

Confidential, not for citation.



Table G5. Anion concentrations measured in TSP collected at various sites in 2008/2009.

Site cr ; Nog;3 5042'3 020423' PO43'3 F , CHscOSO HCOCSJ CH3S%' Hcose'z
Hg m Hgm®  pgm®  pgm® ougm®  pgm g m Hg m g m g m

1 2.14 0.52 0.94 0.13 0.00 0.00 0.00 0.00 0.01

1 2.58 0.91 1.49 0.30 0.01 0.00 0.00 0.00 0.03

1 5.75 1.02 1.73 0.15 0.01 0.00 0.00 0.00 0.04

1 6.68 0.90 1.96 0.16 0.01 0.00 0.00 0.00 0.05

1 9.37 2.04 2.92 0.53 0.00 0.00 0.00 0.00 0.11

1 4.26 1.40 1.82 0.22 0.01 0.00 0.00 0.00 0.04

1 2.79 1.52 1.74 0.26 0.00 0.00 0.00 0.00 0.04

1 2.46 0.87 1.45 0.21 0.00 0.00 0.00 0.00 0.02

1 3.20 0.60 1.33 0.12 0.00 0.00 0.00 0.00 0.01

1 2.39 0.80 0.82 0.12 0.00 0.00 0.00 0.00 0.01

1 2.22 0.69 0.94 0.08 0.00 0.00 0.00 0.00 0.01

1 3.59 0.52 0.93 0.06 0.00 0.00 0.00 0.00 0.01

3 1.95 0.44 0.88 0.12 0.03 0.00 0.01 0.01 0.01 0.05
3 2.81 0.78 1.44 0.24 0.02 0.00 0.01 0.01 0.02 0.03
3 5.67 0.82 1.49 0.13 0.01 0.00 0.01 0.02 0.03 0.15
3 7.14 1.12 2.14 0.18 0.00 0.00 0.01 0.01 0.07 0.01
3

3 1.78 0.93 1.12 0.17 0.01 0.00 0.01 0.01 0.02 0.05
3 1.73 0.60 1.04 0.15 0.01 0.00 0.01 0.01 0.01 0.01
3 1.95 0.42 0.88 0.09 0.00 0.00 0.01 0.01 0.01 0.01
3 1.55 0.55 0.55 0.09 0.00 0.00 0.00 0.01 0.01 0.01
3 1.75 0.50 0.78 0.06 0.00 0.00 0.01 0.01 0.01 0.01
3 2.51 0.36 0.63 0.04 0.02 0.00 0.01 0.01 0.01 0.06
4 2.53 0.64 1.30 0.13 0.01 0.00 0.01 0.02 0.01 0.81
4 3.25 1.12 1.95 0.17 0.01 0.00 0.02 0.02 0.03 1.65
4 6.01 1.00 1.96 0.15 0.01 0.00 0.02 0.05 0.03 1.53
4 551 0.71 1.74 0.13 0.00 0.00 0.02 0.04 0.04 1.02
4

4

4 2.54 1.28 1.62 0.20 0.00 0.00 0.02 0.03 0.03 1.53
4 2.21 0.78 1.27 0.16 0.01 0.00 0.01 0.02 0.02 1.26
4 1.76 0.49 0.92 0.09 0.00 0.00 0.01 0.02 0.00 0.38
4 1.61 0.61 0.62 0.09 0.00 0.00 0.01 0.01 0.01 0.22
4 1.74 0.58 0.91 0.07 0.00 0.00 0.01 0.03 0.01 0.96
4 2.21 0.34 0.60 0.04 0.00 0.00 0.02 0.05 0.01 1.56
5 2.19 0.58 1.43 0.12 0.00 0.00 0.01 0.01 0.01 0.53
5 2.94 1.02 1.89 0.16 0.00 0.00 0.02 0.02 0.02 0.62
5 5.14 0.93 1.63 0.13 0.00 0.00 0.02 0.03 0.03 0.64
5 5.95 0.96 2.18 0.18 0.00 0.00 0.02 0.01 0.06 0.14
5 7.00 1.84 3.20 0.25 0.00 0.00 0.01 0.02 0.09 0.06
5 4.80 1.65 1.99 0.14 0.00 0.00 0.01 0.01 0.04 0.10
5 2.91 1.59 1.95 0.25 0.00 0.00 0.02 0.02 0.04 0.58
5 2.59 0.95 1.63 0.23 0.00 0.00 0.02 0.02 0.02 0.41
5 1.93 0.55 1.11 0.12 0.00 0.00 0.02 0.02 0.01 0.45
5 1.51 0.66 0.59 0.10 0.00 0.00 0.02 0.02 0.01 0.26
5 2.27 0.70 0.86 0.07 0.00 0.00 0.03 0.03 0.02 0.56
5 2.32 0.41 0.71 0.05 0.00 0.00 0.02 0.03 0.01 0.60
6 2.40 0.61 1.17 0.13 0.01 0.00 0.01 0.01 0.01 0.23
6 1.25 0.46 0.78 0.14 0.00 0.00 0.01 0.01 0.01 0.22
6 5.71 1.07 1.75 0.16 0.00 0.00 0.02 0.03 0.04 0.47
6

6 6.86 1.57 2.43 0.34 0.00 0.00 0.01 0.02 0.08 0.05
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Table G5 Continued

Site cr ] Nog;3 5042'3 020423' PO43'3 F ] CHscOSO HCOCSJ CH3S%' Hcose'z
pgm pgm pgm®  pggm  pgmt  pgm pgm pgm pgm pgm
6 2.89 1.10 1.32 0.13 0.02 0.00 0.01 0.01 0.03 0.07
6 2.03 1.09 1.25 0.18 0.01 0.00 0.02 0.02 0.03 0.24
6 1.92 0.65 1.07 0.16 0.01 0.00 0.01 0.01 0.01 0.14
6 1.89 0.44 0.90 0.10 0.01 0.00 0.02 0.02 0.01 0.14
6 1.57 0.53 0.55 0.09 0.01 0.00 0.01 0.01 0.01 0.06
6 1.59 0.50 0.73 0.06 0.01 0.00 0.01 0.02 0.01 0.11
6 2.15 0.34 0.63 0.05 0.01 0.00 0.02 0.02 0.01 0.26
7 2.96 0.75 1.36 0.16 0.00 0.00 0.00 0.00 0.01
7 3.15 1.22 1.76 0.26 0.01 0.00 0.00 0.00 0.03
7 6.39 1.12 1.92 0.18 0.00 0.00 0.00 0.00 0.04
7 8.09 1.19 2.57 0.21 0.00 0.00 0.00 0.00 0.07
7 10.47 2.59 3.81 0.45 0.00 0.00 0.00 0.00 0.13
7 3.80 1.41 1.67 0.20 0.01 0.00 0.00 0.00 0.04
7 3.00 1.59 1.80 0.25 0.01 0.00 0.00 0.00 0.04
7 3.42 1.06 1.70 0.25 0.00 0.00 0.00 0.00 0.02
7 3.47 0.68 1.41 0.15 0.06 0.00 0.00 0.00 0.01
7 2.51 0.79 0.80 0.11 0.00 0.00 0.00 0.00 0.01
7 2.17 0.70 0.96 0.08 0.00 0.00 0.00 0.00 0.01
7 3.75 0.54 0.98 0.07 0.00 0.00 0.00 0.00 0.01
8 1.81 0.57 0.96 0.13 0.00 0.00 0.00 0.00 0.01
8 2.19 0.84 1.34 0.26 0.00 0.00 0.00 0.00 0.02
8 4.51 0.82 1.48 0.13 0.00 0.00 0.00 0.00 0.03
8 6.16 0.91 1.99 0.17 0.00 0.00 0.00 0.00 0.05
8 6.59 1.46 2.42 0.39 0.00 0.00 0.00 0.00 0.08
8 5.23 2.05 2.49 0.31 0.01 0.00 0.00 0.00 0.05
8 3.091 2.22 2.47 0.35 0.00 0.00 0.00 0.00 0.06
8 1.87 0.69 1.12 0.16 0.00 0.00 0.00 0.00 0.01
8 1.40 0.46 0.81 0.09 0.00 0.00 0.00 0.00 0.01
8 1.41 0.56 0.50 0.07 0.00 0.00 0.00 0.00 0.01
8 1.45 0.49 0.71 0.06 0.00 0.00 0.00 0.00 0.01
8 1.82 0.34 0.56 0.05 0.00 0.00 0.00 0.00 0.05
8c
8c
8c 0.52 4.94 0.82 1.55 0.12 0.00 0.00 0.00 0.00
8c 0.72 6.63 0.99 2.15 0.17 0.00 0.00 0.00 0.00
8c 0.69 8.52 2.15 3.12 0.42 0.00 0.00 0.00 0.00
8c
8c 0.42 2.11 1.31 1.36 0.20 0.00 0.00 0.00 0.00
8c 0.33 2.01 0.70 1.13 0.16 0.00 0.00 0.00 0.00
8c 0.36 2.13 0.41 0.71 0.09 0.00 0.00 0.00 0.00
8c 0.20 1.17 0.41 0.39 0.07 0.00 0.00 0.00 0.00
8c 0.26 1.86 0.47 0.72 0.12 0.00 0.00 0.00 0.00
8c 0.36 2.27 0.46 0.59 0.13 0.00 0.00 0.00 0.00
8Hi 0.21 1.53 0.28 0.77 0.07 0.00 0.00 0.00 0.00
8Hi 0.31 1.97 0.43 1.39 0.17 0.00 0.00 0.00 0.00
8Hi 1.00 3.54 0.50 1.88 0.14 0.00 0.00 0.00 0.00
8Hi 1.69 5.23 0.64 2.08 0.17 0.03 0.01 0.00 0.00
8Hi 0.73 5.81 1.79 2.36 0.23 0.00 0.00 0.00 0.00
8Hi 0.77 8.23 1.94 1.89 0.28 0.16 0.00 0.00 0.00
8Hi 0.53 2.42 0.76 1.31 0.16 0.00 0.01 0.00 0.00
8Hi 0.27 2.49 0.84 1.46 0.19 0.00 0.00 0.00 0.00
8Hi 0.26 0.73 0.09 0.11 0.18 0.00 0.00 0.00 0.00
8Hi
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Table G5 Continued

cr NOs sSo”  C0°5 PO* F CH;COO HCOO CHsSO;, HCOs

Site ) g ) : - - - Ny _ :
ugm®  pgni®  upgni®  ugni®  pgm®  pgni®  pgni®  pgni®  pgni®  ugni

8Hi

8Hi 0.47 3.36 0.29 0.59 0.30 0.00 0.00 0.00 0.00
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Appendix H: Concentrations of gravimetric mass, est imated chemical
mass (ECM) and iron, fraction of ECM to gravimetric mass (%) and the
fraction of iron and sea-salt in TSP and PM10 sampl es collected during
three sampling periods, 2004/2005, 2007/2008 and 20 08/20009.
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Table H1. Concentrations of gravimetric mass (Grav mass), (estimated chemical mass) ECM and iron, fraction of ECM
to gravimetric mass (%) and the fraction of iron and sea-salt in TSP and PMi, samples collected at various sites from
August 2004 until September 2005.

Grav

ECM

%

Fe

%

Site Date on  Date off Mass pg m® Total pg m® Fe Sea ¢ Fe:
3 ea-salt
ug n mas: sall
1 29/07/04  02/09/04 11.6 10.1 87.2 0.77 6.6 36.1 180.
1 02/09/04 08/10/04 14.0 12.2 86.9 0.62 4.4 47.2 090.
1 08/10/04 21/11/04 24.3 18.9 77.8 0.87 3.6 429 080.
1 21/11/04 17/12/04 32.4 26.9 82.9 0.65 2.0 43.3 050.
1 17/12/04  19/01/05 35.0 30.0 85.6 0.75 2.2 48.1 040.
1 19/01/05 21/02/05 36.6 30.8 84.2 0.45 1.2 54.4 020.
1 21/02/05  28/03/05 25.1 22.4 89.1 1.01 4.0 33.6 120.
1 28/03/05 18/04/05 13.6 11.7 86.2 0.54 4.0 349 110.
1 18/04/05 31/05/05 25.0 10.2 40.7 0.47 1.9 16.5 110.
1 31/05/05 13/07/05 33.6 14.3 42.6 0.59 1.7 14.3 120.
1 13/07/05 07/08/05 8.8 7.7 87.4 0.50 57 34.2 0.17
1 07/08/05  14/09/05 11.4 9.5 83.2 0.48 4.2 45.2 90.0
U 226 171 778 064 35 376 0.10
4 01/08/04 01/09/04 15.3 11.5 75.1 0.945 6.2 25.3 .240
4 01/09/04 07/10/04 12.1 8.0 66.0 0.826 6.8 24.3 280.
4 07/10/04 20/11/04 42.6 36.9 86.7 4.319 10.2 16.30.62
4 20/11/04 18/12/04 60.3 43.9 72.8 2.366 3.9 19.7 200
4 18/12/04  18/01/05 60.6 50.3 83.0 2.766 4.6 24.3 .190
4 18/01/05 16/02/05 55.2 43.8 79.4 2.234 4.0 30.6 .130
4 16/02/05 23/03/05 47.6 35.9 75.2 2.920 6.1 242 250
4 23/03/05 28/04/05 28.5 21.4 75.1 1.867 6.6 19.1 340
4 28/04/05  30/05/05 22.6 16.5 73.3 1.264 5.6 14.8 .380
4 30/05/05  30/06/05 17.6 15.1 85.4 0.896 51 34.7 .150
4 30/06/05  08/08/05 15.6 10.6 67.8 0.975 6.3 156 400
4 08/08/05  13/09/05 33.2 23.0 69.2 1.743 5.2 151 .350
_______________________________________________ 343 264 758 1927 59 220 029
5 07/10/04 20/11/04 32.0 25.4 79.5 4.080 12.7 27.90.46
5 18/01/05 16/02/05 36.4 25.9 71.2 1.707 4.7 38.1 .120
5 16/02/05 23/03/05 30.7 28.5 92.9 2.967 9.7 25.1 .390
5 23/03/05 28/04/05 17.8 21.0 118.3 2.559 14.4 20.60.70
5 28/04/05  30/05/05 15.5 13.9 89.7 1.968 12.7 18.50.69
5 08/08/05  13/09/05 17.0 13.0 76.6 2.710 15.9 26.8 0.59
_______________________________________________ 249 213 .80 2665 117  26.2  0.49
7 01/08/04 01/09/04 19.2 16.5 86.1 2.696 14.1 20.7 0.68
7 01/09/04 07/10/04 21.8 18.3 83.9 3.094 14.2 24.50.58
7 07/10/04 20/11/04 46.6 31.8 68.1 5.118 11.0 20.50.53
7 20/11/04 18/12/04 58.4 43.9 75.2 5.864 10.0 19.80.51
7 18/12/04  18/01/05 42.4 39.2 92.4 4.047 9.6 29.8 .320
7 18/01/05 16/02/05 136.0 120.9 88.9 12.602 9.3 333. 0.28
7 16/02/05 23/03/05 34.7 29.3 84.6 3.164 9.12 23.90.38
7 23/03/05 28/04/05 21.3 19.3 90.7 2.788 13.1 19.30.68
7 28/04/05  30/05/05 15.0 13.3 88.8 1.809 12.0 23.50.51
7 30/05/05 30/06/05 15.1 14.1 93.1 1.155 7.6 41.1 190
7 30/06/05 08/08/05 11.4 10.4 91.9 0.976 8.6 26.3 .330
7 08/08/05  13/09/05 16.8 15.6 92.7 2.495 14.8 29.10.51
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Table H1 cont

Grav ECM % Fe % % Fe
Site Date on Date off Mass 3 Total pg me Fe Sea :
3 pg m Sea-salt
pg m mass salt
36.6 31.1 86.4 3.817 11.1 26.0 0.46
8 03/08/04 01/09/04 22.9 20.4 89.3 6.107 26.7 15.21.76
8 01/09/04 07/10/04 28.2 25.4 90.2 7.565 26.9 19.6 1.37
8 07/10/04 20/11/04 52.7 54.1 102.6 19.292 36.6 616. 2.21
8 20/11/04  18/12/04 53.4 40.6 76.0 7.920 14.8 20.70.72
8 18/12/04  18/01/05 61.7 58.1 94.2 13.210 214 25.00.86
8 18/01/05 16/02/05 94.6 78.5 83.0 19.678 20.8 20.31.02
8 16/02/05 23/03/05 29.3 26.4 90.3 5.275 18.0 21.7 0.83
8 23/03/05 28/04/05 135.2 114.7 84.8 29.294 217 617 1.23
o 59.7 523 888 13543 234 196 125
8 Cond 04/08/04  01/09/04 10.3 7.9 76.3 0.726 70 .615 0.45
8 Cond 01/09/04  07/10/04 13.2 10.3 78.1 1.186 9.0 0.12 0.45
8 Cond 07/10/04  20/11/04 21.4 15.7 73.1 2.883 13.410.4 1.29
8 Cond 20/11/04  18/12/04 31.0 20.8 67.0 1.638 53 311 0.40
8 Cond 18/12/04  18/01/05 42.9 35.3 82.3 4,166 9.7 651 0.59
8 Cond 18/01/05 16/02/05 32.0 28.8 90.0 1.586 50 142 0.23
8 Cond 16/02/05 23/03/05 24.1 20.0 83.2 1.614 6.7 891 0.35
8 Cond 23/03/05  28/04/05 13.0 9.0 69.5 1.398 108 .7 9 1.11
8 Cond 28/04/05  30/05/05 16.1 8.0 49.7 0.690 43 .313 0.32
8 Cond 30/05/05  30/06/05 10.6 10.1 94.5 0.569 5.3 363 0.16
8 Cond 30/06/05  08/08/05 8.8 7.6 85.9 0.836 95 317. 0.55
8 Cond 08/08/05  13/09/05 13.6 12.2 89.7 1.978 14.517.7 0.82
] 198 155 783 1606 84 173 06 _
8Hi 04/08/04  02/09/04 86.4 74.6 86.3 29.857 346 0 5. 6.95
8Hi 02/09/04  08/10/04 64.8 49.6 76.5 16905 26.1 .010 2.61
8Hi 08/10/04  30/11/04 96.6 71.2 73.7 24653 255 .610 2.40
8Hi 30/11/04  20/12/04 79.0 67.3 85.3 19.797 251 .414 1.74
8Hi 20/12/04  20/01/05 53.0 49.0 92.6 12.067 22.8 .024 0.95
8Hi 20/01/05  23/02/05 560.9 395.4 70.5 94.333 16.816.7 1.01
8Hi 23/02/05  31/03/05 49.3 44.3 89.9 12535 254 413 1.90
8Hi 31/03/05  02/05/05 81.1 56.2 69.3 17493 216 9 6. 3.12
8Hi 02/05/05  09/06/05 81.4 81.3 99.9 34902 429 2 3. 13.46
8Hi 09/06/05 01/07/05 49.7 55.0 110.7 27.673 557 .1 2 26.47
8Hi 01/07/05  09/08/05 82.0 68.7 83.7 34789 424 3 1. 32.80
8Hi 09/08/05  16/09/05 115.2 99.1 86.0 45562 395 5 6 6.09
116.6 92.6 85.4 30.880 315 95 8.3
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Table H2. Concentrations of gravimetric mass (Grav mass), (estimated chemical mass) ECM and iron, fraction of ECM
to gravimetric mass (%) and the fraction of iron and sea-salt in TSP and PM10 samples collected at various sites from
August 2007 until August 2008.

Grav ECM % Fe % %

Site Date on  Date off Mass pg m® Total pg m® Fe Sea ¢ Fe:
3 ea-salt
ug n mas: sall
1 04/05/07  14/06/07 12.1 8.5 70.3 0.76 6.3 44.2 40.1
1 14/06/07 02/08/07 11.6 7.6 65.7 0.61 5.3 50.2 10.1
1 02/08/07  09/09/07 14.6 9.3 63.8 0.66 4.5 36.6 20.1
1 09/09/07  25/10/07 19.8 14.5 73.2 1.05 53 476 110.
1 25/10/07  09/11/07 20.5 13.2 64.4 0.11 0.5 59.2 O010.
1 09/11/07 09/01/08 26.9 21.2 78.9 1.24 4.6 47.1 100.
1 09/01/08 08/02/08 4.5 2.5 56.1 0.16 3.6 15.2 0.24
1 08/02/08 12/03/08 14.0 12.8 91.7 0.53 3.8 56.0 070.
1 12/03/08 27/04/08 14.4 9.0 62.3 0.59 4.1 36.8 10.1
1 27/04/08 04/06/08 11.8 8.0 68.1 0.64 5.4 34.1 60.1
1 04/06/08 17/07/08 12.2 8.5 69.5 0.60 4.9 47.7 00.1
1 17/07/08  14/08/08 14.7 8.8 59.7 0.43 2.9 43.5 70.0
_______________________________________________ 148 103 686 062 43 432 011
6 03/05/07 07/06/07 18.7 12.7 68.1 2.71 14.52 25.6 0.57
6 07/06/07  04/08/07 15.6 10.3 66.4 1.31 8.39 39.7 210
6 04/08/07  12/09/07 24.0 16.2 67.2 3.36 13.98 21.80.64
6 12/09/07  16/10/07 32.6 24.9 76.3 6.47 19.81 27.70.71
6 16/10/07  08/11/07 39.5 30.3 76.6 5.50 13.92 34.10.41
6 08/11/07 08/01/08 37.8 26.8 70.9 4.53 12.00 34.30.35
6 08/01/08 07/02/08 36.0 25.5 70.9 2.52 7.01 415 .170
6 07/02/08 11/03/08 28.7 18.4 64.0 2.08 7.24 31.6 .230
6 11/03/08 21/04/08 21.7 14.4 66.5 2.26 10.42 25.2 0.41
6 21/04/08 03/06/08 11.8 7.5 63.4 1.23 10.43 194 540
6 03/06/08  14/07/08 19.5 11.5 58.8 1.35 6.93 28.1 .250
6 14/07/08 13/08/08 24.4 15.5 63.3 2.21 9.06 26.0 .350
_______________________________________________ 259 173 677 296 111 296 0.0
7 03/05/07 07/06/07 16.7 12.9 7.4 2.44 14.6 30.4 .480
7 07/06/07 03/08/07 15.7 11.7 74.0 1.73 11.0 41.0 .270
7 03/08/07  12/09/07 24.7 18.0 72.7 3.27 13.2 214 620
7 02/09/07 16/10/07 44 .4 40.4 91.0 13.19 29.7 21.51.38
7 16/10/07  08/11/07 46.2 37.4 81.0 8.95 194 30.5 .630
7 08/11/07 08/01/08 49.1 38.6 78.7 9.49 19.3 29.1 670
7 08/01/08 07/02/08 36.7 41.1 112.2 17.32 47.2 22.72.08
7 07/02/08 11/03/08 35.2 25.4 72.2 4.38 12.4 29.0 430
7 11/03/08 21/04/08 29.4 17.3 58.9 1.71 5.8 279 210.
7 21/04/08 03/06/08 51.7 0.2 0.5 0.02 0.0 0.1 0.48
7 03/06/08  14/07/08 134.8 44.2 32.8 1.02 0.8 30.1 .030
7 14/07/08 13/08/08 12.3 9.2 74.4 1.27 10.4 315 330.
41.4 24.7 68.8 5.40 15.3 26.3 0.63
8 24/01/07  22/02/07 88.1 90.4 102.6 40.20 45.6 21.02.17
8 22/02/07  20/03/07 43.2 42.3 97.9 16.10 37.3 20.31.84
8 20/03/07  03/05/07 22.0 21.0 95.1 8.24 37.4 19.4 931
8 03/05/07 07/06/07 17.0 13.9 81.7 413 24.4 21.3 141
8 07/06/07 03/08/07 16.3 13.2 81.4 3.59 22.1 28.7 770
8 03/08/07  12/09/07 21.2 18.1 85.1 7.06 33.3 15.2 192
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Table H2 cont

Grav ECM % Fe % % Fe
Site Date on Date off Mass 3 Total pg me Fe Sea |
3 pg m Sea-salt
pg m mass salt
8 12/09/07  16/10/07 66.0 72.0 109.1 36.62 55.5 12.84.35
8 16/10/07  08/11/07 55.6 49.4 88.8 20.56 37.0 20.41.81
8 08/11/07  08/01/08 82.6 81.1 98.2 39.48 47.8 14.93.21
8 08/01/08 07/02/08 49.8 45.4 91.1 16.43 33.0 27.11.22
8 07/02/08 11/03/08 34.4 26.3 76.4 8.60 25.0 214 171
8 11/03/08  21/04/08 22.6 20.9 92.7 7.32 324 189 721
8 21/04/08  03/06/08 25.1 21.4 85.3 7.73 30.8 12.3 502
8 03/06/08  14/07/08 6.5 4.0 61.7 0.66 10.1 23.8 204
8 14/07/08  13/08/08 20.8 154 73.8 3.73 17.9 195 920
_______________________________________________ 381 356 81 1470 326 198 182
8 Cond 24/01/07  22/02/07  109.7 131.6 120.0 64.42 .758 17.9 3.28
8 Cond 22/02/07  20/03/07 57.4 56.1 97.7 23.16 40.319.3 2.10
8 Cond 20/03/07  03/05/07 30.8 30.7 99.6 13.61 44.215.5 2.84
8 Cond 03/05/07  07/06/07 33.1 32.7 98.9 15.23 46.010.5 4.38
8 Cond 07/06/07  03/08/07 34.4 30.7 89.1 13.28 38.614.4 2.68
8 Cond 03/08/07  12/09/07 51.9 50.9 98.0 22.81 43.910.0 4.37
8 Cond 12/09/07  16/10/07 65.1 70.6 108.5 37.77 58.08.8 6.63
8 Cond 16/10/07  08/11/07 75.5 69.9 92.5 32.08 42.516.4 2.59
8 Cond 08/11/07 08/01/08 132.0 124.1 94.0 64.73 049. 10.6 4.64
8 Cond 08/01/08 07/02/08 79.3 37.2 46.9 15.23 19.27.8 2.46
8 Cond 07/02/08 11/03/08 43.5 75.4 173.2 10.46 24.080.6 0.30
8 Cond 11/03/08  21/04/08 31.9 34.3 107.5 12.63 39.619.0 2.08
8 Cond 21/04/08 03/06/08 31.6 30.2 95.8 12.69 40.210.5 3.82
8 Cond 03/06/08  14/07/08 20.4 17.8 87.4 5.38 264381 191
8 Cond 14/07/08  13/08/08 26.6 26.3 99.0 10.34 38.913.2 2.95
_______________________________________________ 549 546 1005 2359 406 179  3.14
8Hi 21/05/07  25/06/07 90.4 58.5 64.8 30.04 332 4 3. 971
8Hi 25/06/07  04/08/07 57.4 29.1 50.6 14.64 255 7 6. 3.79
8Hi 04/08/07  12/09/07 99.9 47.3 47.3 24.88 249 6 3. 6.86
8Hi 12/09/07 08/11/07 172.1 99.0 57.5 55.37 322 .1 3 10.33
8Hi 08/11/07 08/01/08 112.4 34.9 31.1 16.46 146 3 5 274
8Hi 08/01/08 07/02/08 176.2 166.4 94.4 89.32 50.7 8.6 5.90
8Hi 07/02/08 11/03/08 104.8 86.8 82.8 45.01 429 2 6. 6.88
8Hi 11/03/08 21/04/08 102.0 54.3 53.2 27.23 26.7 .7 6 4.01
8Hi 21/04/08 04/06/08 171.2 178.2 104.1 99.03 57.83.0 19.54
8Hi 04/06/08  14/07/08 51.8 47.9 92.5 24.26 46.8 6.6 7.12
8Hi 14/07/08  13/08/08 67.4 34.7 51.5 18.21 270 1 3. 8.64
109.6 76.1 66.4 40.40 34.8 5.1 7.77
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Table H3. Concentrations of gravimetric mass (Grav mass), (estimated chemical mass) ECM and iron, fraction of ECM
to gravimetric mass (%) and the fraction of iron and sea-salt in TSP and PM10 samples collected at various sites from
August 2007 until August 2008.

Grav

ECM

%

Fe

% %

Site Date on  Date off Mass pg m® Total pg m® Fe Sea ¢ Fe:
3 ea-salt
ug n mas: sall
1 14/08/08 19/09/08 21.0 10.2 48.5 0.84 4.0 22.9 170.
1 19/09/08 27/10/08 14.3 14.1 98.3 0.98 6.8 46.6 150.
1 27/10/08 27/11/08 23.7 16.4 69.2 0.47 2.0 48.1 040.
1 27/11/08 07/01/09 26.1 18.3 70.2 0.75 2.9 50.3 060.
1 07/01/09 29/01/09 37.2 18.5 49.7 0.18 0.5 48.2 010.
1 29/01/09 11/03/09 23.0 13.1 57.0 0.39 1.7 405 040.
1 11/03/09 02/04/09 18.1 12.6 69.8 0.68 3.8 40.6 090.
1 02/04/09 01/05/09 17.2 10.8 62.8 0.64 3.7 35.0 110.
1 01/05/09 21/05/09 16.8 11.5 68.3 0.58 3.5 39.3 090.
1 21/05/09  24/06/09 10.9 7.2 66.2 0.40 3.7 48.1 80.0
1 24/06/09  17/07/09 11.3 8.0 70.7 0.59 5.2 42.5 20.1
1 17/07/09  04/08/09 14.8 11.3 76.3 0.70 4.7 45.2 100.
_______________________________________________ 195 127 672 060 35 423  0.09
7 13/08/08 22/09/08 36.4 26.3 72.1 4.9 13.3 17.0 0.78
7 22/09/08 28/10/08 54.3 37.1 68.4 8.0 14.8 14.2 1.04
7 28/10/08 01/12/08 46.5 35.5 76.4 6.9 14.9 26.1 0.57
7 01/12/08 06/01/09 46.0 37.5 81.6 7.4 16.1 33.8 0.48
7 06/01/09 30/01/09 53.1 40.9 77.0 4.0 7.5 41.5 0.18
7 30/01/09 12/03/09 27.9 21.0 75.5 3.1 11.3 30.2 0.37
7 12/03/09 03/04/09 34.6 30.4 87.7 7.2 20.7 21.4 0.96
7 03/04/09 30/04/09 31.4 25.8 82.2 5.0 16.1 23.8 0.67
7 30/04/09 22/05/09 25.2 17.3 68.5 1.6 6.3 28.7 0.22
7 22/05/09 23/06/09 14.2 104 73.7 1.2 8.5 37.7 0.22
7 23/06/09 13/07/09 17.2 14.5 84.6 3.2 18.3 26.4 0.69
7 13/07/09 06/08/09 23.2 18.1 78.1 3.0 13.1 30.3 0.43
_______________________________________________ 342 262 77l 46 134 276 055
8 13/08/08 22/09/08 32.8 27.2 82.8 9.3 28.5 12.7 24 2.
8 22/09/08 28/10/08 43.8 40.0 91.3 15.7 35.9 129 792
8 28/10/08 01/12/08 46.4 45.0 97.0 18.5 39.8 19.3 .062
8 01/12/08 06/01/09 50.9 50.9 100.1 20.7 40.7 23.01.77
8 06/01/09  30/01/09 41.7 26.6 63.6 6.3 15.1 32.2 470.
8 30/01/09 12/03/09 47.4 37.1 78.2 10.5 22.1 254 870
8 12/03/09 03/04/09 64.0 62.5 97.7 25.3 39.5 16.0 .482
8 03/04/09  30/04/09 29.7 26.2 88.4 10.0 33.6 149 252
8 30/04/09 22/05/09 17.0 13.3 78.2 1.8 10.8 18.3 590.
8 22/05/09 23/06/09 12.8 9.3 72.4 1.9 14.8 23.5 30.6
8 23/06/09  13/07/09 19.9 17.3 87.0 6.7 33.7 16.0 102.
8 13/07/09 06/08/09 17.4 13.5 7.7 3.2 18.5 204 910.
_______________________________________________ 353 .37 .85 108 277 195  1.60
8 Cond 13/08/08 22/09/08
8 Cond 22/09/08  28/10/08
8 Cond 28/10/08 01/12/08 53.5 57.8 108.1 26.1 48.818.1 2.69
8 Cond 01/12/08 06/01/09 65.5 73.6 112.4 33.6 51.319.6 2.62
8 Cond 06/01/09  30/01/09 51.7 45.8 88.6 13.2 255483 0.73
8 Cond 30/01/09 12/03/09 10.2
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8 Cond 12/03/09  03/04/09 44.5 39.1 87.8 15.6 351221 288
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Table H3 cont
Grav % Fe % %
Site Date on Date off Mass ECI\/_I3 Total ug m? Fe Sea Fe:
3 pg m Sea-salt
pg m mass salt
8 Cond 03/04/09 30/04/09 33.4 28.5 85.4 9.7 29.2 13.2 2.21
8 Cond 30/04/09 22/05/09 22.3 12.8 57.4 1.6 7.4 14.4 0.51
8 Cond 22/05/09 23/06/09 13.0 10.3 78.6 25 19.4 17.1 1.13
8 Cond 23/06/09 13/07/09 32.9 23.8 72.4 9.4 28.5 8.8 3.22
8 Cond 13/07/09 06/08/09 27.9 11.6 41.8 35 12.7 12.3 1.03
_______________________________________________ 383 337 814 126 287 167 189
8Hi 13/08/08 22/09/08 72.1 53.9 74.7 28.8 40.0 49 8.12
8Hi 22/09/08 28/10/08 113.0 110.0 97.3 59.7 528 .6 4 11.45
8Hi 28/10/08 01/12/08 86.4 110.0 127.4 60.1 696 1 9. 7.62
8Hi 01/12/08 06/01/09 2245 180.7 80.5 98.3 43.8 .8 4 9.20
8Hi 06/01/09 30/01/09 125.9 22.0 17.5 5.7 4.5 13.7 0.33
8Hi 30/01/09 12/03/09 116.4 79.5 68.3 36.4 31.3 .811 2.66
8Hi 12/03/09 03/04/09 140.5 118.1 84.0 63.3 450 1 4. 11.06
8Hi 03/04/09 30/04/09 111.6 56.8 50.9 27.5 247 0 5. 491
8Hi 01/05/09  22/05/09 9.5 4.8 50.7 0.8 8.0 14.4 60.5
8Hi 22/05/09 23/06/09
8Hi 23/06/09  13/07/09
8Hi 13/07/09 06/08/09 112.1 33.9 30.2 14.7 13.1 2 4. 3.13
111.2 77.0 68.2 39.5 33.3 7.7 5.90
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Appendix |: Average, maximum and minimum temperatur es and
humidities measured during 2004/2005, 2007/2008 and  2008/2009.
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Table I1. Average, maximum and minimum temperature (°C), and relative humidity (%) measurements at sites 1, 3, 4,
5, 6, 7 and 8. MF indicates an equipment malfunction.

Temp Temp Temp Humidity Humidity Humidity
Date on Date off Mean Max Min Mean Max Min
Sitel
2004/2005
02/09/04 15:46 08/10/04 09:16 23.6 35.2 17.4 61.4 759 10.9
08/10/04 09:22 21/11/04 11:34 28.7 40.3 21.2 539 499 9.5
21/11/04 11:34 17/12/04 12:1 29.4 37.6 23.9 63.6 229 17.8
17/12/04 12:12 19/01/05 12:51 30.6 40.3 24.8 68.7 3.79 6.9
19/01/05 12:52 21/02/05 12:52 30.5 36.7 26.3 722 269 4.5
23/02/05 09:57 28/03/0510:36 31.7 40.9 25.2 30.1 5.38 0
28/03/05 10:46 18/04/0509:31 30.3 38.2 23.5 MF MF  MF
18/04/05 09:36  31/05/05 10:48 27.6 38.4 20.5 MF MF  MF
31/05/05 11:28 13/07/0511:37 21.2 27.0 15.3 MF MF  MF
13/07/05 11:35 07/08/05 11:29 22.0 28.8 16.2 MF MF  MF
07/08/05 11:23 14/09/0509:H49 21.8 27.9 16.0 MF MF  MF
Sitel
2007/2008
04/05/07 09:30 14/06/07 09:30 2499 33.22 1792 453. 937 17.4
14/06/07 09:35 29/07/07 17:41 2095 29.00 15.11 962. 98.1 23.9
02/08/07 10:58 09/09/07 10:1l6 23.39 3291 17.07 250. 96.0 8.8
09/09/07 12:21  24/10/07 20:47 2591 36.29 1895 059. 96.7 9.1
25/10/07 18:04 09/11/07 10:31 25,53 34.77 2057 063. 89.6 15.0
09/11/07 11:37 24/12/07 19:43 29.24 4157 2207 561. 96.0 7.8
09/01/08 11:16 08/02/08 14:40 31.15 4345 2508 970. 96.7 8.1
08/02/08 14:42 12/03/08 15:234 30.34 38.82 2421 073. 96.3 -1.6
12/03/08 15:25 26/04/08 23:31 29.00 38.13 2262 067. 974 -1.6
27/04/08 13:03 04/06/08 12:36 25.95 34.29 19.71 MF  MF MF
04/06/08 12:40 17/07/08 12:1 21.72 28.36 15.83 MF  MF MF
17/07/08 12:06 14/08/08 13:6 21.08 29.28 15.26 MF  MF MF
Site3
2004/2005
02/09/04 13:07 08/10/04 11:34 23.8 35.3 17.3 59.8 8.29 12.7
08/10/04 11:36 21/11/04 15:40 28.8 40.2 21.7 546 419 10.9
21/11/04 15:40 17/12/04 14:1 29.6 40.0 24.2 62.8 8.88 15.4
19/01/05 16:19 21/02/05 09:52 30.6 37.7 27.0 746 189 29.9
21/02/05 09:58 28/03/0512:13 31.9 41.0 27.3 61.7 019 16.2
28/03/05 12:15 18/04/05 14:18 30.5 39.2 23.5 549 7.68 10.5
18/04/05 14:26  31/05/05 12:530 27.6 38.4 20.8 MF MF  MF
31/05/05 13:30 13/07/0513:40 21.2 27.0 15.3 MF MF  MF
13/07/05 16:02 07/08/05 14:41 22.1 28.3 16.8 MF MF  MF
07/08/05 14:55 14/09/0513:19 22.1 33.2 16.0 MF MF  MF
Site3
2007/2008
07/01/08 17:47 08/02/08 15:40 31.04 4381 19.16 O070. 975 12.0
08/02/08 15:53 12/03/08 13:1]7 30.60 40.56 2411 772. 96.4 19.1
12/03/08 13:20 26/04/08 21:26 29.26 3757 22.62 368. 98.2 18.7
27/04/08 16:49 04/06/08 14:113 25.85 34.35 18.52 155. 949 14.2
04/06/08 14:14 17/07/08 13:32 2158 28.75 1511 456. 97.9 9.5
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Table 11 cont
Date on Date off Temp Temp Temp Humidity Humidity Humidity
mean max Min mean max Min
Site3
2008/2009
17/07/08 13:33 14/08/08 11:J3 20.91 2890 1353 855. 99.3 13.5
14/08/08 11:05 19/09/08 14:14 23.23 3340 1526 549. 964 10.5
19/09/08 14:18 27/10/08 16:J0 27.64 39.13 19.33 754. 94.9 9.8
27/10/09 17:01 27/11/09 14:]j0 26.38 35.35 20.28 160. 96.1 12.3
27/11/08 14:15 07/01/09 10:41 28.97 39.61 23.00 565. 91.8 7.5
07/01/09 10:25 29/01/09 16:4 30.75 4357 23.84 276. 98.6 13.1
29/01/09 16:07 11/03/09 11:42 30.09 38.35 2466 474. 98.2 9.1
11/03/09 11:29 02/04/09 15:14 31.44 40.16 2421 062. 934 7.8
02/04/09 14:19 01/05/09 13:49 28.78 38.29 20.80 350. 92.2 5.3
01/05/09 13:50 21/05/09 11:32 24.60 31.78 1859 741. 94.2 6.2
21/05/09 11:34 24/06/09 12:45 21.93 2965 1344 172. 97.9 5.3
24/06/09 12:57 17/07/09 11:J6 21.96 2895 14.01 470. 97.9 4.2
_17/07/09 11:10  04/08/09 15:113 2070 28.60 1387 652 914 53
Site4
2004/2005
01/08/04 11:22 01/09/04 08:42 21.5 29.0 15.4 442 149 8.8
01/09/04 08:28 07/10/04 08:43 23.6 32.4 16.0 55.6 8.39 6.2
07/10/04 08:50 20/11/0408:38 29.1 41.6 20.9 486 4.69 10.9
20/11/04 08:42 18/12/0406:36 29.8 40.0 23.3 585 9.88 11.3
18/12/04 06:38 18/01/0509:29 31.1 41.8 24.3 63.7 1009 13.1
18/01/05 09:32 16/02/05 06:29 30.7 38.2 26.9 727 239 20.4
16/02/05 06:55 23/03/0509:49 32.1 42.9 27.8 62.0 9.88 16.2
23/03/05 09:37 28/04/05 08:3 30.7 40.0 23.2 55.3 1.09 9.5
28/04/05 08:10 30/05/05 10:q7 27.1 36.6 20.9 62.0 9.39 9.5
30/05/05 10:12 30/06/0508:41 21.4 28.2 15.8 57.1 9.09 20.8
30/06/05 08:25 08/08/0508:48 21.8 29.2 15.0 48.9 00.a 11.6
08/08/0508:34 13/09/0508:52 220 287 152 587 809 135
Site4
2007/2008
04/05/07 14:41 07/06/07 08:40 25.77 32.93 19.9 47.1 87.8 11.2
07/06/07 08:53 22/07/07 16:49 21.16 28.06 14.92 452. 97.0 10.2
No data
05/08/07 09:27 12/09/07 08:45 24.04 3597 16.78 443. 94.0 8.1
12/09/07 10:52 16/10/07 15:42 25.82 37.22 1852 153. 98.1 5.3
08/11/07 11:37 23/12/07 19:43 2955 4252 21.88 950. 90.0 -1.6
08/01/98 11:23 07/02/98 12:47 31.42 4345 2491 527. 81l.1 -1.6
07/02/08 12:53 11/03/08 10:44 30.62 41.22 24.35 MF  MF MF
11/03/08 10:46 21/04/08 10:28 29.57 40.04 22.26 MF  MF MF
21/04/08 09:33 03/06/08 13:q026.95 36.89 18.40 MF MF MF
03/06/08 13:03 14/07/08 11:J9 22.13 30.08 15.26 MF  MF MF
14/07/08 11:14 13/08/08 10:44 21.28 29.80 14.80 MF  MF MF
Site4
2008/09
13/08/08 10:57 22/09/08 11:41 23.81 34.42 1562 144. 911 10.2
22/09/08 11:22 28/10/08 10:34 27.97 41.14 19.64 648. 90.7 8.2
28/10/08 11:35 01/12/08 11:J8 26.40 37.11 19.45 956. 90.3 10.2
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Table 11 cont
Date on Date off Temp Temp Temp Humidity Humidity Humidity
mean  max Min mean max Min
01/12/08 11:14 06/01/09 09:43 29.02 41.37 22.83 861. 94.7 9.5
06/01/09 09:27 29/01/09 12:24 30.49 4436 2449 073. 994 12.8
29/01/09 12:26  12/03/09 11:44 30.09 39.70 24.25 465. 99.8 12.4
12/03/09 11:17 02/04/09 16:32 31.49 4143 2546 960. 101.1 11.6
02/04/09 15:33 30/04/09 13:J0 28.89 37.88 2231 849. 97.0 9.5
30/04/09 13:04 22/05/09 09:42 25.38 34.93 18.83 641. 93.2 9.5
22/05/09 09:53 23/06/09 10:1J1 22.06 28.65 1550 561. 100.8 17.1
23/06/09 10:14 13/07/09 14:29 2257 30.35 16.14 466. 1004 21.3
13/07/09 14:32  06/08/09 10:02 18.86 28.88 1562 740, 890 109
Site5
2004/2005
01/08/04 15:44 01/09/04 11:38 21.0 28.3 14.7 133 5.13 1.34
01/09/04 11:41 07/10/04 10:49 23.3 35.7 15.5 57.6 859 6.2
20/11/04 12:27 18/12/04 07:42 29.4  41.3 23.1 60.7 9.68 11.6
18/12/04 07:45 18/01/05 12:15 30.9 43.2 24.1 65.1 219 13.1
18/01/05 12:23 16/02/05 08:J8 30.5 37.1 26.8 740 299 24.8
16/02/05 08:30 22/03/05 11:33 32.0 43.1 27.5 634 179 16.2
23/03/05 11:40 28/04/05 10:g4 30.4  40.1 22.9 57.2 419 10.9
28/04/05 10:05 30/05/05 11:20 26.3 34.3 20.0 65.0 0048 11.2
30/05/05 11:32  30/06/05 09:11  20.9 27.6 14.9 505 9.29 19.1
30/06/05 09:16 08/08/05 09:16 21.2 28.3 15.0 51.7 012 13.5
08/08/0509:21 13/09/0510:42 216 285 150 612 999 158
Site 6
2004/2005
03/08/04 12:51 01/09/04 10:41 21.2 28.4 13.8 45.1 179 9.5
01/09/04 10:25 07/10/04 10:q4 23.7 34.6 15.7 549 819 6.5
07/10/04 10:14 29/10/04 10:17 29.5 41.8 20.7 458 299 8.8
20/11/04 10:33 18/12/04 08:45 30.0 41.3 23.0 56.6 8.38 9.5
18/12/04 08:50 18/01/05 11:8 31.4  43.0 24.2 61.2 049 12.0
18/01/05 11:13 16/02/05 07:19 31.0 38.9 26.7 70.7 139 20.8
16/02/05 07:35 23/03/05 10:47 32.3 43.8 27.3 60.1 0.09 14.2
23/03/05 10:41  28/04/05 09:17  30.8 40.2 23.0 53.3 219 7.5
28/04/05 09:20 30/05/05 12:38  26.5 34.6 19.7 67.3 034 11.2
30/05/05 12:43  30/06/05 10:4 20.9 27.8 13.8 725 034 17.8
30/06/05 10:11 08/08/05 10:d5 21.2 28.5 14.9 54.7 03.4 11.2
08/08/05 10:12 13/09/05 14:33  21.7 29.5 14.6 68.3 034 8.5
23/03/0510:41  28/04/0509:7 308 402 230 533 219 75
Site 7
2004/2005
01/08/04 14:18 01/09/04 13:1 21.6 29.0 14.6 43.1 419 10.5
01/09/04 13:28 07/10/04 13:0 23.8 36.9 15.5 541 959 6.5
07/10/04 13:16  20/11/04 14:16  29.7 41.4 21.2 443 3.79 8.1
18/12/04 10:15 18/01/05 15:9 31.5 42.5 24.2 60.8 299 12.3
18/01/05 15:07 16/02/05 09:13 31.0 39.9 26.5 71.0 219 23
16/02/05 09:25 23/03/05 12:45 32.5 42.3 26.8 59.9 259 15
23/03/05 12:59 28/04/05 10:49 314 424 23.7 515 099 7.5
28/04/05 10:59 30/05/05 13:946  26.5 354 20.1 63.0 8.29 10.5
30/05/05 14:04 30/06/05 11:3]3 21.1 27.4 14.6 57.7 6.79 17.8
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Table 11 cont

Date on Date off Temp Temp Temp Humidity Humidity Humidity
mean  max min mean max Min
30/06/05 11:15 08/08/05 11:12 21.5 28.2 15.0 49.1 8.29 12.7
. 08/08/0511:15 13/09/0511:45 218 290 137 571 789 . 123
Site 7
2007/2008
03/05/07 11:49 07/06/07 10:45 25.61 33.98 18.99 MF MF MF
07/06/07 10:57 22/07/07 19:J3 20.68 27.96 13.77 MF MF MF
No data
03/08/07 10:43 12/09/07 10:42 23.62 35.30 13.70 MF MF MF
12/09/07 12:55 16/10/07 17:42 26.14 38.04 17.73 MF MF MF
08/11/07 13:00 23/12/07 21:629.91 42.73 21.78 MF MF MF
07/01/08 17:55 07/02/08 16:146 31.52 45.86 20.97 764. 958 10.9
07/02/08 16:19 11/03/08 12:45 30.43 40.64 24.54 070. 976 8.5
11/03/08 13:02 21/04/08 12:49 29.4838.66 19.64 60.7 98.0 8.5
21/04/08 12:02 03/06/08 16:d5 26.22 35.38 16.93 144, 954 2.9
03/06/08 16:07 14/07/08 14:46 21.84 29.55 13.48 943. 98.3 1.0
_14/07/0814:50 13/08/0813:32 2104 3035 1141 535 1001  -16
Site7
2008/2009
13/08/08 13:36  22/09/08 12:§7 23.65 34.56 13.53 344. 954 5.1
22/09/08 13:00 28/10/08 15:06 27.64 39.13 19.33 754. 949 9.8
28/10/08 16:08 01/12/08 13:40 26.38 35.35 20.28 160. 96.1 12.3
01/12/08 13:51 06/01/09 11:48 28.97 39.61 23.00 565. 918 7.5
06/01/09 11:50 30/01/09 10:4 30.75 43.57 23.84 276. 98.6 13.1
30/01/09 10:19 12/03/09 13:43 30.09 38.35 24.66 474, 98.2 9.1
12/03/09 13:47 03/04/09 10:47 31.44 40.16 24.21 062. 934 7.8
03/04/09 09:20 30/04/09 14:32 28.78 38.29 20.80 350. 922 5.3
30/04/09 14:38 22/05/09 10:46 24.60 31.78 18.59 741. 94.2 6.2
22/05/09 10:59 23/06/09 11:35 21.93 29.65 13.44 172. 979 5.3
23/06/09 11:38 13/07/09 16:J2 21.96 28.95 14.01 470. 97.9 4.2
13/07/0916:05  06/08/0911:40 2070 28.60 1387 652 914 53
Site 8
2004/2005
04/08/04 13:28 01/09/04 15:40 21.1 29.7 13.6 456 399 8.2
01/09/04 15:45 07/10/04 14:36 23.4 36.4 15.0 56.7 9.79 5.3
07/10/04 14:42 20/11/04 15:45 28.9 41.4 19.3 48.6 4.79 10.6
20/11/04 15:46  18/12/04 10:40 29.5 40.6 22.7 59.7 0.79 10.6
18/12/04 10:50 18/01/05 16:35 31.0 43.1 23.8 64.7 239 10.9
18/01/05 16:38  16/02/05 10:20 30.7 38.4 26.5 739 239 23.1
16/02/05 10:38 23/03/05 14:J2 32.1 44.3 26.3 62.7 199 13.5
23/03/05 13:58 28/04/05 11:42  30.5 40.0 23.2 572 439 9.2
28/04/05 11:56  30/05/05 15:17 26.4 34.8 19.1 644 949 9.5
30/05/05 15:23 30/06/05 11:49 21.0 27.8 14.7 57.6 9.09 12.7
30/06/05 12:04 08/08/05 11:48 21.3 29.5 14.2 49.8 00.4 9.5
| 08/08/0512:01 13/09/0515:22 215 301 137 596 979 102
Site 8
2007/2008
24/01/07 14:38 22/02/07 07:40 30.02 42.79 23.27 072. 955 11.2
22/02/07 08:01 20/03/07 11:7 31.06 42.61 24.57 467. 99.1 15.4
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Table 11 cont
Date on Date off Temp Temp Temp Humidity Humidity Humidity
mean max min mean max Min
No data
03/05/07 13:14 07/06/07 11:38 25.34 32.99 18.76 5317. 92.00 9.8
07/06/07 11:41 22/07/07 19:47 20.58 27.93 13.84 851. 99.8 8.8
No data
03/08/07 09:33 12/09/07 11:36 23.17 36.48 13.75 345, 994 5.6
12/09/07 13:39 16/10/07 11:36 25.36 38.13 17.00 654. 994 4.5
16/10/07 11:43 08/11/07 12:37 26.68 39.30 18.12 453, 874 6.2
08/11/07 13:41 23/12/07 21:47 29.38 43.03 21.23 256. 94.8 4.7
08/01/08 16:11 07/02/08 17:1]1 31.28 45.32 24.45 370. 984 8.1
07/02/08 17:12 11/03/08 13:39 30.37 42.34 24.28 175. 98.1 9.8
11/03/08 13:42 21/04/08 12:45 29.11 39.61 20.09 270. 101.7 13.8
21/04/08 12:48 03/06/08 16:45 25.64 36.08 16.54 55/6. 99.40 8.40
03/06/08 16:47 14/07/08 15:35 21.63 30.63 12.88 154. 100.8 8.4
_14/07/08 15:44  13/08/08 14:26 2059 29.20 1179  350. 1038 53
Site8
2008/2009
13/08/08 14:27 22/09/08 13:36 23.18 34.21 13.68 248. 99.8 7.2
22/09/08 13:39 28/10/08 14:9 27.53 40.93 17.66 851. 959 4.7
28/10/08 15:09 01/12/08 14:47 26.19 37.38 19.16 561. 98.8 6.5
01/12/08 14:38 06/01/09 12:47 28.84 41.51 21.66 367. 100.1 6.5
06/01/09 12:49 30/01/09 10:49 30.33 44.18 24.52 381. 99.8 8.1
30/01/09 10:52 12/03/09 14:1]9 29.94 39.02 22.09 378. 99.8 2.9
12/03/09 14:21 03/04/09 11:9 31.01 40.73 23.53 961. 99.8 2.6
03/04/09 10:10 30/04/09 15:48 28.29 37.88 20.49 953. 99.8 5.3
30/04/09 16:02 22/05/09 11:38 24.56 34.82 16.71 040. 99.8 5.3
22/05/09 11:40 23/06/09 12:1]9 21.55 28.55 12.21 165. 103.8 5.9
23/06/09 12:24 13/07/09 16:48 22.16 31.06 14.97 063 99.8 4.5
13/07/09 16:49 06/08/09 11:42 20.35 29.50 12.59 342 99.8 5.3
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Appendix J: Wind Roses for wind directions measured

at Site 8 during

2004/2005 and 2007/2008. The 2-minute measurements of wind
direction and wind speed are available from Rob Gil  lett.
—*= August 04
0-22.5 —=September 04
227.5-360, - - 20| 29545 |~ October 04
315-337.5 , 45-67.5
292.5-315 67.5-90
270-292.5 90-112.5
247.5-270 1125135

202.5-225°

180-202.5

>135-157.5

-¥157.5-180

Figure J1. Wind roses recorded at site 8 from August 2004 to October 2004.
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== November 04
== December 04

22545 === January 05

- 90-112.5

112.5-135

Figure J2. Wind roses recorded at site 8 from November 2004 to January 2005.

270-292.5 -

247.5-270

225-2475"

202.5-225°

180-202.5

—*=February 05
== April 05

22545 —==May 05

112.5-135

>135-157.5

¥157.5-180

Figure J3. Wind roses recorded at site 8 from February 2005 to April 2005
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=*=June 05
0-22.5 === July 05
337.5-360,  2° | - 22545 —— August 05

292.5-315

270-292.5 -

247.5-270

==February 07
=== Feb/March 07
- 67.5-90 ~~=March/April 07

270-292.5 £ 90-112.5
247.5-270 112.5-135
225.24757  V135-157.5
2025-225" | - 157.5-180

180-202.5

Figure J5. Wind roses recorded at site 8 for three periods from 24" January 2007 — 22 February 2007, February 2007
- 20™ March 2007 and 20™ March 2007 — 3™ May 2007.
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270-292.5 -

247.5-270 <

22524757

202.5- 225"

180-202.5

22.5-45
. 45-67.5
== May/June 07
: === June/July 07
- 67.5-90 = Aug/Sept 07
£ 90-112.5
> 112.5-135

-1157.5-180

¥135-157.5

Figure J6. Wind roses recorded at site 8 for three periods from 3 May 2007— 7" June 2007, 7" June 2007 3™ August
2007 and 3" August 2007 — 12" September 2007.

0-22.5
337.5-360, 22| - 22545
315-337.5 . 45-67.5
o == Sept/Oct 07
=== Oct/Nov 07
292.5-315 - 67.5-90 —— Nov/Jan 08
270-292.5 - —— 90-112.5
247.5-270 < 1125-135
22524757 - N1351575
202.5-225" | 1575.180
180-202.5
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Figure J7. Wind roses recorded at site 8 for three periods from 12" September 2007 — 16™ October 2007, 16" October
2007 — 8" November 2007 and 8" November 2007 — 8" January 2008.

== April/May 08
=== June/July 08
167.5-90 = July/August 08

- 90-112.5

I

1112.5-135

Figure J8. Wind roses recorded at site 8 for three periods from 21° April 2008 — 3" June 2008, 3" June 2008— 14" July
2008 and 14" July 2008 — 13" August 2008.
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Appendix K: Dry deposition fluxes of nitrogen and s ulfur from the three
sampling periods. Totals are given in bold italics
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Table K1a. Dry deposition fluxes of nitrogen and sulfur from July 2004 to September 2005. Totals are given in bold
italics.

Date on Date off NE NO, SO, HNO, total
meqnf meqn? meqnf meqnf meqnt
Site 1
29/07/04 11:50 02/09/04 15:3p 0.2 0.2 0.1 0.1 0.5
02/09/04 15:40 08/10/04 09:3p 0.6 0.1 0.0 0.2 0.9
08/10/04 09:45 21/11/04 12:0p 0.4 0.3 0.1 0.2 1.0
21/11/04 12:05 17/12/04 12:1p 0.7 0.1 0.0 0.1 0.9
17/12/04 12:10 19/01/05 13:0p 0.2 0.1 0.1 0.1 0.6
19/01/05 13:07 21/02/05 12:5p 0.6 0.1 0.1 0.1 0.9
21/02/05 13:12 28/03/05 11:1p 0.5 0.2 0.1 0.2 0.9
28/03/05 11:20 18/04/05 09:5p 0.1 0.1 0.1 0.1 0.4
18/04/05 11:17 31/05/05 11:24 0.3 0.3 0.1 0.3 1.0
31/05/05 11:25 13/07/05 11:5p 0.2 0.2 0.0 0.1 0.5
13/07/05 11:45 07/08/05 11:4PD 0.3 0.1 0.0 0.2 0.6
07/08/05 11:50 14/09/05 09:5B 0.3 0.1 0.1 0.1 0.6
Total 43 18 08 19 88
Site 3
29/07/04 16:00 02/09/04 13:1p 0.6 0.3 0.1 0.1 1.1
02/09/04 13:20 08/10/04 11:2pb 0.3 0.2 0.1 0.2 0.8
08/10/04 11:30 21/11/04 15:4p 1.0 0.3 0.1 0.2 1.7
21/11/04 15:45 17/12/04 14:1p 1.4 0.1 0.1 0.1 1.7
17/12/04 14:15 19/01/05 16:4p 0.2 0.1 0.1 0.1 0.6
19/01/05 16:40 21/02/05 10:31L 0.1 0.1 0.1 0.1 0.4
21/02/05 09:53 28/03/05 12:2B 0.8 0.2 0.1 0.2 1.3
28/03/05 12:30 18/04/05 14:4{L 0.1 0.1 0.0 0.1 0.4
18/04/05 14:41 31/05/05 13:1p 1.0 0.4 0.2 0.4 1.9
31/05/05 13:20 13/07/05 16:0b 0.3 0.2 0.1 0.2 0.7
13/07/05 15:46 07/08/05 15:0p 0.3 0.1 0.1 0.2 0.7
07/08/05 15:10 14/09/05 13:0p 0.3 0.2 0.1 0.2 0.7
Total | 65 23 11 21121
Site 4
01/08/04 12:09 01/09/04 09:1) 0.1 0.4 0.1 0.1 0.7
01/09/04 09:25 07/10/04 09:1p 0.9 0.4 0.2 0.2 1.7
07/10/04 09:20 20/11/04 08:2p 0.1 0.7 0.3 0.3 15
20/11/04 08:20 18/12/04 06:3p 1.4 0.6 0.1 0.2 2.2
18/12/04 06:30 18/01/05 10:0p 0.2 0.5 0.1 0.2 1.0
18/01/05 10:07 16/02/05 06:3pD 0.1 0.3 0.1 0.1 0.6
16/02/05 06:45 23/03/05 09:5B 0.4 0.4 0.1 0.3 1.1
23/03/05 09:53 28/04/05 08:4B 0.2 0.5 0.3 0.2 1.3
28/04/05 08:49 30/05/05 10:4p 0.7 0.5 0.1 0.3 1.6
30/05/05 10:40 30/06/05 08:4p 0.1 0.2 0.0 0.1 0.5
30/06/05 08:48 08/08/05 08:4} 0.4 0.3 0.0 0.3 1.0
08/08/05 08:47 13/09/05 08:4B 0.3 0.4 0.1 0.2 1.1
Total 49 53 15 26 142
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Table Kla Cont
Date on Date off NH NO, SO HNO; total
meqnf meqn? meqnf meqnf meqnt
Site 5
01/08/04 16:04 01/09/04 13:3p 0.3 0.6 0.1 0.1 1.2
01/09/04 13:40 07/10/04 11:1p 0.6 0.7 0.2 0.3 1.7
07/10/04 11:20 20/11/04 12:4p 0.4 1.0 0.3 0.4 2.0
20/11/04 12:40 18/12/04 07:4p 0.7 0.5 0.2 0.2 1.6
18/12/04 07:45 18/01/05 12:3B 0.2 0.4 0.1 0.2 0.9
18/01/05 12:44 16/02/05 08:3p 0.1 0.3 0.1 0.2 0.7
16/02/05 08:15 23/03/05 11:5p 0.7 0.4 0.2 0.3 1.5
23/03/05 11:56 28/04/05 10:2p 0.5 0.7 0.2 0.3 1.7
28/04/05 10:22 30/05/05 11:4p 0.8 0.8 0.1 0.4 2.1
30/05/05 11:40 30/06/05 19:1p 0.4 0.6 0.1 0.3 1.4
30/06/05 09:20 08/08/05 09:3p 0.4 0.8 0.1 0.3 1.6
08/08/05 09:35 13/09/05 10:3p 0.3 0.6 0.1 0.3 1.3
Total | 55 73 17 31 177
Site 6
03/08/04 12:29 01/09/04 12:0p 0.3 0.4 0.1 0.1 0.9
01/09/04 12:10 07/10/04 10:3p 0.4 0.5 0.1 0.2 1.2
07/10/04 10:35 20/11/04 10:3p 0.3 0.7 0.2 0.3 1.5
20/11/04 10:30 18/12/04 08:4p 1.7 0.5 0.1 0.2 2.4
18/12/04 08:45 18/01/05 11:1p 0.9 0.4 0.1 0.2 1.6
18/01/05 11:25 16/02/05 07:2p 0.1 0.3 0.1 0.1 0.6
16/02/05 07:30 23/03/05 10:5p 0.6 0.5 0.2 0.3 1.5
23/03/05 10:52 28/04/05 09:3p 0.2 0.5 0.2 0.2 1.2
28/04/05 09:36  30/05/05 13:0p 1.2 0.6 0.1 0.5 2.4
30/05/05 13:00 30/06/05 10:2p 0.5 0.3 0.1 0.5 1.4
30/06/05 10:15 08/08/05 10:2L 0.4 0.4 0.0 0.2 1.1
08/08/05 10:21  13/09/05 14:3p 0.3 0.4 0.1 0.3 1.0
Total 69 55 14 31 16.9
Site 7
01/08/04 15:01 01/09/04 08:2} 0.1 0.3 0.1 0.1 0.6
01/09/04 13:45 07/10/04 13:3p 0.4 0.4 0.1 0.2 1.2
07/10/04 13:35 20/11/04 14:3p 0.1 0.7 0.2 0.4 1.4
20/11/04 14:35 18/12/04 09:4p 0.5 0.3 0.1 0.1 1.1
18/12/04 09:40 18/01/05 15:1p 1.2 0.3 0.1 0.2 1.8
18/01/05 15:16 16/02/05 09:1p 0.3 0.3 0.1 0.1 0.7
16/02/05 09:30 23/03/05 13:0p 0.9 0.3 0.1 0.3 1.6
23/03/05 13:12 28/04/05 11:2p 0.2 0.4 0.1 0.2 1.0
28/04/05 11:20 30/05/05 14:1p 0.7 0.5 0.1 0.4 1.7
30/05/05 14:10 30/06/05 11:2p 0.4 0.2 0.0 0.2 0.9
30/06/05 11:23 08/08/05 11:2p 0.4 0.3 0.0 0.2 0.9
08/08/05 11:25 13/09/05 11:4)L 0.3 0.2 0.1 0.2 0.7
Total 5.7 4.2 1.1 2.6 13.7
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Table Kla Cont
Date on Date off NH NO, SO HNO; total
meqnf meqn? meqnf meqnf meqnt
Site 8
03/08/04 09:07 01/09/04 11:0p 0.1 0.4 0.1 0.1 0.8
01/09/04 11:15 07/10/04 15:0p 1.0 0.6 0.1 0.3 2.0
07/10/04 15:05 20/11/04 16:3p 0.4 0.9 0.2 0.4 1.8
20/11/04 16:30 18/12/04 11:3p 0.7 0.5 0.1 0.2 1.5
18/12/04 11:30 18/01/05 17:1f 0.2 0.4 0.2 0.2 1.0
18/01/05 17:25 16/02/05 10:4p 0.1 0.4 0.1 0.2 0.8
16/02/05 11:15 23/03/05 14:3[L 1.5 0.4 0.1 0.3 2.4
23/03/05 14:35 28/04/05 11:5p 0.2 0.6 0.2 0.3 1.2
28/04/05 11:51 30/05/05 16:0p 0.8 0.6 0.1 0.4 1.9
30/05/05 16:01  30/06/05 12:3p 0.2 0.3 0.0 0.2 0.8
30/06/05 12:35 08/08/05 12:3p 0.4 0.6 0.0 0.3 1.3
08/08/05 12:35 13/09/05 15:5p 0.3 0.5 0.1 0.4 1.3
Total 6.0 6.4 1.3 3.2 16.9
Site 9
05/08/04 15:00 03/09/04 18:0p 1.9 0.5 0.0 0.0 2.5
03/09/04 18:00 07/10/04 20:3p 3.0 0.6 0.1 0.1 3.8
07/10/04 20:35 20/11/04 18:0p 35 0.6 0.1 0.1 4.3
20/11/04 18:00 20/12/04 11:3p 3.2 0.4 0.0 0.1 3.6
20/12/04 11:30 20/01/05 10:1p 0.3 0.1 0.0 0.4
20/01/05 10:45 16/02/05 18:0p 3.2 0.3 0.1 0.1 3.6
16/02/05 18:10 23/03/05 15:2p 35 0.5 0.0 0.1 4.1
23/03/05 15:26  28/04/05 13:4p 2.8 0.6 0.1 0.1 3.6
28/04/05 13:45 30/05/05 18:0p 4.7 0.9 0.1 0.2 5.9
30/05/05 18:08 30/06/05 13:3p 1.3 0.6 0.0 0.1 2.0
30/06/05 13:25 08/08/05 17:3p 2.7 0.8 0.0 0.1 3.7
08/08/05 17:45 15/09/05 18:0p 2.1 0.7 0.0 0.2 3.0
Total | 3.9 1 67 0.7 11 404
Sitel0
02/08/04 15:00 01/09/04 10:5p 0.3 0.1 0.0 0.0 0.4
01/09/04 10:50 01/10/04 12:3p 0.6 0.1 0.0 0.1 0.8
01/10/04 12:35 01/12/04 10:3p 0.9 0.1 0.1 0.3 1.4
01/12/04 12:00 27/01/05 14:0p 1.1 0.2 0.2 0.3 1.7
27/01/05 14:00 18/02/05 09:3p 0.4 0.1 0.1 0.0 0.6
18/02/05 09:30 17/03/05 11:3p 1.0 0.1 0.0 0.1 1.3
17/03/05 11:30 28/04/05 08:0p 1.6 0.2 0.0 0.3 2.1
28/04/05 08:00 19/05/05 10:0p 1.0 0.2 0.1 0.2 1.4
19/05/05 10:15 05/07/05 11:0p 1.3 0.2 0.0 0.2 1.7
05/07/05 11:15 05/08/05 13:2p 1.0 0.1 0.0 0.3 1.5
05/08/05 13:20 15/09/05 12:0p 1.2 0.1 0.0 0.2 1.5
Total 10.4 1.3 0.6 2.0 14.4
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Date on Date off NE NO, SO, HNO, total
meqnf meqn? meqnf meqnf meqnt
Site 1
04/05/07 11:22 14/06/07 09:3pP 0.3 0.2 0.08 0.2 0.7
14/06/07 09:39 02/08/07 11:0p 0.3 0.2 0.11 0.2 0.7
02/08/07 11:10 09/09/07 10:3p 0.4 0.2 0.10 0.3 1.0
09/09/07 10:35 25/10/07 16:1p 1.1 0.3 0.09 0.2 1.6
25/10/07 16:20 09/11/07 09:2p 0.1 0.0 0.04 0.1 0.3
09/11/07 09:18 09/01/08 09:1p 0.7 0.2 0.13 0.2 1.3
09/01/08 09:25 08/02/08 12:2p 18.9 0.1 0.07 0.1 2109.
08/02/08 12:30 12/03/08 13:1p 0.4 0.1 0.07 0.2 0.8
12/03/08 13:15 27/04/08 10:5p 0.7 0.2 0.12 0.3 1.4
27/04/08 11:10 04/06/08 10:3p 0.3 0.2 0.10 0.3 0.9
04/06/08 10:30 17/07/08 09:4pb 0.3 0.2 0.06 0.1 0.6
17/07/08 09:48 14/08/08 11:0p 0.2 0.1 0.05 0.1 0.4
Total 1 4.6# . 21 10 23 10.0
Site 3
29/01/07 11:00 22/02/07 10:51 1.0 0.1 0.04 0.1 1.3
22/02/07 11:00 20/03/07 08:51 05 0.2 0.06 0.2 0.9
20/03/07 08:55 04/05/07 12:59 0.5 0.3 0.20 0.3 1.3
04/05/07 12:59 14/06/07 08:24 0.3 0.2 0.06 0.1 0.6
14/06/07 08:24 02/08/07 13:20 04 0.2 0.16 0.3 1.0
02/08/07 13:23 09/09/07 12:30 0.3 0.3 0.13 0.2 1.0
09/09/07 12:35 25/10/07 14:1)0 0.3 0.3 0.18 0.3 1.1
25/10/07 14:20 09/11/07 10:42 0.2 0.1 0.05 0.1 0.3
09/11/07 10:46  09/01/08 10:46 05 0.3 0.17 0.2 1.2
09/01/08 10:50 08/02/08 13: 0.2 0.2 0.09 0.1 0.6
08/02/08 14:05 12/03/08 11: 05 0.2 0.10 0.2 1.0
12/03/08 11:30 27/04/08 14: 0.4 0.3 0.22 0.3 1.3
27/04/08 15:00 04/06/08 12: 0.2 0.3 0.12 0.3 0.9
04/06/08 12:30 17/07/08 11: 0.3 0.2 0.07 0.1 0.6
17/07/08 11:25 14/08/08 09: 0.2 0.1 0.07 0.1 05
Total ) 58 .33 . 17 28 13.6
Site 4
03/05/07 10:12 07/06/07 09: 0.2 0.3 0.07 0.1 0.8
07/06/07 09:12 04/08/07 08: 0.4 0.4 0.15 0.2 1.2
04/08/07 08:25 12/09/07 09: 0.9 0.6 0.15 0.3 2.0
12/09/07 09:26 16/10/07 14: 0.9 0.8 0.20 0.2 2.1
16/10/07 14:11 08/11/07 09: 0.1 0.4 0.11 0.2 0.8
08/11/07 09:36  08/01/08 09: 0.7 1.0 0.24 0.5 2.4
08/01/08 09:45 07/02/08 11: 0.4 0.6 0.14 0.2 1.3
07/02/08 11:00 11/03/08 08: 1.0 0.5 0.13 0.3 1.9
11/03/08 09:05 21/04/08 07: 0.7 0.7 0.14 0.3 1.9
21/04/08 07:46 03/06/08 11: 0.6 0.7 0.13 0.4 1.9
04/06/08 11:25 14/07/08 09: 0.9 0.4 0.10 0.2 1.6
14/07/08 09:55 14/08/08 11: 0.6 0.4 0.14 0.2 1.3
Total 7.3 6.8 1.7 3.2 19.0
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Table K1b Cont
Date on Date off NH NO, SO HNO; total
meqnf meqn? meqnf meqnf meqnt
Site 5
03/05/07 10:53 07/06/07 09:50 0.8 0.5 0.08 0.1 1.5
07/06/07 09:50 04/08/07 09:50 1.7 0.8 0.19 0.4 3.1
02/08/07 11:10 09/09/07 10:30 0.9 0.9 0.16 0.4 2.4
12/09/07 10:07 16/10/07 15:16 0.3 0.9 0.22 0.3 1.7
16/10/07 15:31 08/11/07 10:347 0.2 0.5 0.10 0.2 1.0
08/11/07 10:45 08/01/08 10:50 0.8 1.1 0.25 0.5 2.6
08/01/08 11:00 07/02/08 13:50 0.2 0.7 0.28 0.3 1.5
07/02/08 11:10 11/03/08 10:110 1.1 0.6 0.10 0.3 2.1
11/03/08 10:16 21/04/08 08:26 0.9 1.0 0.23 0.5 2.7
21/04/08 08:30 03/06/08 12:§7 0.7 1.1 0.19 0.5 2.6
03/06/08 13:04 14/07/08 11: 4.2 0.7 0.09 0.2 5.2
14/07/08 11:15 13/08/08 09: 0.3 0.7 0.10 0.2 1.4
Total 121 95 199 40 217
Site 6
03/05/07 11:16  07/06/07 10: 1.0 0.3 0.05 0.1 1.5
07/06/07 10:20 04/08/07 09: 1.1 0.4 0.16 0.3 2.0
04/08/07 09:25 12/09/07 10: 1.2 0.6 0.13 0.2 2.2
12/09/07 10:30 16/10/07 14: 0.9 0.7 0.20 0.2 2.0
16/10/07 14:55 08/11/07 10: 0.2 0.3 0.08 0.1 0.7
08/11/07 10:17 08/01/08 10: 1.2 0.8 0.21 0.5 2.6
08/01/08 10:20 07/02/08 12: 1.1 0.4 0.12 0.2 1.9
07/02/08 12:20 11/03/08 09: 1.2 0.3 0.09 0.2 1.8
11/03/08 09:59 21/04/08 09: 2.2 0.5 0.16 0.5 3.3
21/04/08 09:30 03/06/08 12: 1.0 0.6 0.14 0.4 2.1
03/06/08 12:35 14/07/08 12: 1.7 0.4 0.10 0.2 2.4
14/07/08 12:05 13/08/08 10: 1.5 0.4 0.08 0.2 2.2
Total | 143 ! 58 152 31 24.7
Site 7
03/05/07 11:40 07/06/07 11: 0.3 0.2 0.04 0.1 0.7
07/06/07 11:10 03/08/07 10: 0.7 0.4 0.14 0.2 1.5
03/08/07 11:05 12/09/07 11: 0.4 0.4 0.09 0.2 1.1
12/09/07 11:05 16/10/07 16: 1.1 0.5 0.16 0.2 1.9
16/10/07 16:15 08/11/07 10: 0.1 0.2 0.07 0.1 0.6
08/11/07 11:00 08/01/08 14: 0.9 0.6 0.26 0.5 2.3
08/01/08 12:20 07/02/08 14: 1.3 0.4 0.14 0.2 2.0
07/02/08 14:45 11/03/08 10: 1.2 0.3 0.08 0.2 1.8
11/03/08 11:05 21/04/08 10: 1.8 0.5 0.11 0.3 2.7
21/04/08 10:20 03/06/08 14: 0.4 0.4 0.12 0.3 1.3
03/06/08 14:17 14/07/08 13: 0.5 0.3 0.06 0.2 1.0
14/07/08 13:10 13/08/08 11: 0.9 0.2 0.06 0.2 1.3
Total | 98 45 134 26 183
Site 8
24/01/07 15:00 22/02/07 09: 0.3 0.6 0.10 0.2 1.2
22/02/07 09:20 20/03/07 12: 0.8 0.4 0.07 0.3 1.5
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Table Kb  Cont |
Date on Date off NH NO, SO HNO; total
meqnf meqn? meqnf meqnf meqnt
20/03/07 12:22 03/05/07 13: 1.0 0.7 0.24 0.5 2.4
03/05/07 13:55 07/06/07 12: 0.9 0.5 0.07 0.1 1.7
07/06/07 12:20 03/08/07 10: 1.7 0.6 0.16 0.4 2.9
03/08/07 10:15 12/09/07 12:1j1 0.6 0.8 0.15 0.4 2.0
12/09/07 12:20 16/10/07 11: 0.5 0.7 0.13 0.3 1.6
16/10/07 11:05 08/11/07 11: 0.1 0.3 0.11 0.1 0.7
08/11/07 11:55 08/01/08 12:05 1.1 0.9 0.21 0.4 2.7
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Table K1b Cont
Date on Date off NH NO, SO HNO; total
meqnf meqn? meqnf meqnf meqnt
08/01/08 14:55 07/02/08 15: 0.4 0.4 0.13 0.2 1.2
07/02/08 15:50 11/03/08 11: 0.8 0.4 0.09 0.2 1.6
11/03/08 12:00 21/04/08 10: 0.6 0.6 0.17 0.4 1.8
21/04/08 11:08 03/06/08 14: 0.5 0.9 0.16 0.4 2.0
03/06/08 15:13 14/07/08 14: 1.3 0.4 0.07 0.2 2.0
14/07/08 14:02 13/08/08 13: 1.1 0.5 0.09 0.2 1.8
Total | 11.8 88 196 44 270
Site 9
04/05/07 17:20 07/06/07 13: 1.6 0.7 0.04 0.1 2.5
07/06/07 13:00 06/08/07 17: 3.5 1.2 0.13 0.8 5.6
06/08/07 17:40 11/09/07 17: 2.1 0.8 0.06 0.3 3.2
11/09/07 17:43 22/10/07 17: 3.7 0.7 0.10 0.3 4.8
22/10/07 17:50 09/11/07 17: 1.3 0.2 0.05 0.1 1.6
09/11/07 17:50 08/01/08 16: 4.7 0.6 0.09 0.4 5.9
08/01/08 16:15 10/02/08 18: 3.6 0.5 0.10 0.3 4.5
10/02/08 18:30 16/03/08 12: 4.5 0.5 0.08 0.4 55
16/03/08 12:10 21/04/08 18: 2.9 0.6 0.08 0.3 3.9
21/04/08 18:15 12/06/08 17: 2.9 1.1 0.11 0.8 4.9
23/06/08 12:30 18/07/08 10: 2.2 0.7 0.04 0.2 3.2
18/07/08 10:30 13/08/08 17: 2.2 0.5 0.04 0.2 2.9
Total ] 354 80 0.94 43 485
Sitel0
07/06/07 13:20 12/07/07 16: 0.6 0.1 0.04 0.1 0.9
12/07/07 16:30 03/08/07 09: 0.4 0.1 0.07 0.1 0.7
03/08/07 09:30 16/09/07 14: 1.2 0.1 0.05 0.1 1.4
16/09/07 14:00 04/10/07 18: 0.1 0.1 0.05 0.2 0.4
04/10/07 18:00 05/11/07 11: 0.5 0.1 0.08 0.2 0.8
05/11/07 11:20 19/01/08 13: 0.5 0.12 0.3 0.9
19/01/08 13:00 07/02/08 16: 0.4 0.3 0.06 0.1 0.9
07/02/08 16:30 14/03/08 21: 0.3 0.09 0.3 0.7
14/03/08 13:00 03/05/08 15: 1.6 0.4 0.10 0.4 2.5
Total 53 1.5 0.67 1.7 9.2
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Table K1c. Dry deposition fluxes of nitrogen and sulfur from August 2008 to August 2009. Totals are given in bold

italics.

Date on Date off NE NO, SO, HNO, total
meqnf meqn? meqnf meqnf meqnt
Site 1
14/08/08 11:15 19/09/08 10: 0.1 0.2 0.1 0.1 0.4
19/09/08 10:45 27/10/08 13: 0.3 0.2 0.1 0.1 0.8
27/10/08 13:00 27/11/08 11: 0.8 0.1 0.0 0.1 1.0
27/11/08 11:00 07/01/09 10: 0.6 0.2 0.1 0.0 0.9
07/01/09 10:15 29/01/09 12: 0.7 0.1 0.1 0.4 1.3
29/01/09 14:05 11/03/09 09: 1.4 0.2 0.0 0.0 1.6
11/03/09 09:15 02/04/09 12; 0.1 0.2 0.2 0.6 1.0
02/04/09 12:17 01/05/09 11: 0.2 0.1 0.1 0.1 0.5
01/05/09 11:38 21/05/09 09: 0.2 0.1 0.0 0.0 0.4
21/05/09 09:30 24/06/09 10: 1.7 0.1 0.1 0.4 2.4
24/06/09 10:56 16/07/09 09: 0.3 0.2 0.1 0.1 0.7
16/07/09 09:00 04/08/09 13: 0.2 0.1 0.0 0.1 0.4
Total ] 65 17 09 22 11.4
Site 3
14/08/08 09:20 19/09/08 12: 0.2 0.3 0.1 0.2 0.8
19/09/08 12:15 27/10/08 14: 0.2 04 0.2 0.3 1.1
27/10/08 14:50 27/11/08 12: 0.2 0.1 0.1 0.1 05
27/11/08 12:15 07/01/09 08: 05 0.2 0.1 0.1 0.9
07/01/09 08:30 29/01/09 14: 0.3 0.1 0.1 0.7 1.1
29/01/09 14:05 11/03/09 09: 0.8 0.2 0.0 0.0 1.0
11/03/09 09:15 02/04/09 12: 0.3 0.2 0.1 04 1.0
02/04/09 12:17 01/05/09 11: 0.2 0.2 0.1 0.1 05
01/05/09 11:38 21/05/09 09: 0.2 0.1 0.0 0.7 1.0
21/05/09 09:30 24/06/09 10: 1.8 0.1 0.1 0.3 2.3
24/06/09 10:56 16/07/09 09: 0.3 0.3 0.1 0.2 0.9
16/07/09 09:00 04/08/09 13: 04 0.1 0.0 0.1 0.6
Total ) 54 22 . 11 31 11.7
Site 4
13/08/08 09:15 22/09/08 09: 0.3 0.8 0.2 0.2 1.4
22/09/08 09:15 28/10/08 09: 0.4 1.3 0.2 0.3 2.2
28/10/08 09:25 01/12/08 09: 0.9 0.8 0.1 0.2 2.0
01/12/08 09:20 06/01/09 07: 0.9 0.6 0.2 0.2 1.8
06/01/09 07:30 29/01/09 10: 0.2 0.4 0.2 1.0 1.8
29/01/09 10:16 12/03/09 09: 0.7 0.9 0.1 0.1 1.8
12/03/09 09:15 02/04/09 13: 0.4 0.5 0.2 0.8 1.8
02/04/09 13:21 30/04/09 10: 1.0 0.4 0.1 0.2 1.6
30/04/09 10:32 22/05/09 07: 0.7 0.1 0.1 0.2 1.0
22/05/09 07:58 23/06/09 08: 0.6 0.2 0.1 0.8 1.8
23/06/09 08:02 13/07/09 12: 0.9 0.5 0.1 0.2 1.8
13/07/09 12:10 06/08/09 08: 0.6 0.3 0.1 0.1 1.0
Total 7.6 6.9 1.6 4.2 20.4
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Table Klc Cont
Date on Date off NH NO, SO HNO; total
meqnf meqn? meqnf meqnf meqnt
Site 5
13/08/08 11:15 22/09/08 09:50 0.2 1.2 0.2 0.4 2.0
22/09/08 10:00 28/10/08 10:20 0.4 1.6 0.2 0.4 2.6
28/10/08 10:32 01/12/08 10:Q0 0.3 0.8 0.1 0.3 1.5
01/12/08 10:21 06/01/09 08:15 0.6 0.6 0.1 0.0 1.4
06/01/09 08:27 30/01/09 07:0b 0.3 0.5 0.2 0.6 1.6
30/01/09 07:05 12/03/09 10: 1.7 0.9 0.1 0.0 2.7
12/03/09 10:45 03/04/09 06: 0.2 0.6 0.2 0.5 1.6
03/04/09 06:10 30/04/09 09: 0.5 0.6 0.1 0.2 1.4
30/04/09 09:31 22/05/09 07: 0.9 0.4 0.1 0.0 1.4
22/05/09 07:32 23/06/09 09: 4.5 0.5 0.1 0.7 5.8
23/06/09 09:06 13/07/09 13: 0.3 0.7 0.1 0.3 1.4
13/07/09 13:24 06/08/09 08: 0.5 0.5 0.1 0.1 1.3
Total 104 90 17 36 246
Site 6
13/08/08 10:49 22/09/08 10:25 0.3 0.6 0.1 0.2 1.3
22/09/08 10:30 28/10/08 11: 0.3 0.9 0.2 0.4 1.9
28/10/08 11:34 01/12/08 10: 0.3 0.6 0.1 0.3 1.2
01/12/08 11:00 06/01/09 08: 0.1 0.5 0.1 0.1 0.8
06/01/09 08:57 30/01/09 07: 1.0 0.3 0.2 0.5 2.0
30/01/09 07:27 12/03/09 09: 1.5 0.5 0.0 0.0 2.1
12/03/09 09:15 03/04/09 06: 0.3 0.4 0.1 0.3 1.1
03/04/09 06:45 30/04/09 08: 1.4 0.3 0.1 0.3 2.2
30/04/09 08:25 22/05/09 08: 0.8 0.2 0.0 0.0 1.1
22/05/09 08:27 23/06/09 09: 9.2 0.2 0.1 0.3 9.8
23/06/09 09:06 13/07/09 01: 0.3 0.4 0.1 0.4 1.2
13/07/09 01:24 06/08/09 08: 0.8 0.3 0.1 0.2 1.3
Total | 163 ! 53 13 30 260
Site 7
13/08/08 12:05 22/09/08 10: 0.3 0.5 0.1 0.2 1.1
22/09/08 11:07 28/10/08 14: 0.5 0.6 0.2 0.3 1.6
28/10/08 14:15 01/12/08 11: 0.5 0.3 0.1 0.2 1.2
01/12/08 12:01 06/01/09 09: 0.5 0.4 0.1 0.1 1.1
06/01/09 09:50 30/01/09 08: 1.0 0.3 0.2 1.0 2.5
30/01/09 08:10 12/03/09 11: 1.1 0.3 0.1 0.0 1.5
12/03/09 11:15 03/04/09 07: 0.3 0.3 0.1 0.2 1.0
03/04/09 07:11 30/04/09 12: 0.3 0.3 0.1 0.2 0.9
30/04/09 12:09 22/05/09 09: 0.4 0.1 0.0 0.1 0.7
22/05/09 09:03 23/06/09 09: 1.8 0.2 0.1 1.2 3.3
23/06/09 09:40 13/07/09 13: 0.3 0.3 0.1 0.1 0.8
13/07/09 13:55 06/08/09 09: 0.4 0.2 0.1 0.1 0.7
Total | 74 37 13 39 164
Site 8
13/08/08 13:20 22/09/08 11: 0.3 0.8 0.1 0.2 1.4
22/09/08 11:15 28/10/08 12: 0.5 0.7 0.2 0.3 1.6
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Table K1c Cont
Date on Date off NE NO, SO, HNO, total
meqnf meqn? meqnf meqnf meqnt
01/12/08 12:45 06/01/09 10:22 0.6 06 0.2 0.0 14
06/01/09 10:45 30/01/09 08:H0 0.5 0.3 0.1 05 1.4
30/01/09 08:50 12/03/09 12:113 15 0.6 0.1 0.1 2.2
12/03/09 12:13 03/04/09 08:05 0.2 0.5 0.1 0.8 1.6
03/04/09 08:05 30/04/09 08:33 0.5 0.4 0.1 0.3 1.3
30/04/09 08:33 22/05/09 09:29 0.6 0.3 0.1 0.1 1.0
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Table Klc Cont

Date on Date off NH NO, SO HNO; total
meqnf meqn? meqnf meqnf meqnt
22/05/09 09:29 23/06/09 10:09 4.9 0.4 0.1 0.1 5.5
23/06/09 10:09 13/07/09 14:32 0.3 0.4 0.1 0.3 1.1
13/07/09 14:32 06/08/09 09:52 0.4 0.5 0.1 0.1 1.1
Total | 104 60 13 30 207

Site 9

13/08/08 07:55 24/09/08 10:55 1.9 0.7 0.1 0.2 2.9
Missing Data  Missing Datg

Missing Data Missing Data

Missing Data Missing Data

13/01/09 11:15 30/01/09 10:30 0.6 0.3 0.1 0.4 1.4
30/01/09 10:30 16/03/09 19: 3.2 0.7 3.9
16/03/09 19:35 03/04/09 07: 0.6 0.4 0.1 0.5 1.6
03/04/09 07:45 30/04/09 17: 1.3 0.5 0.0 0.3 2.1
30/04/09 17:08 26/05/09 07: 1.3 0.6 0.0 0.0 1.9
26/05/09 07:55 23/06/09 07: 3.4 0.7 0.1 0.3 4.4
23/06/09 07:05 21/07/09 08: 0.2 0.8 0.1 0.3 1.4
21/07/09 08:20 10/08/09 09: 0.2 0.6 0.0 0.1 0.9
Total 12.6 5.2 0.5 2.1 20.4
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