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I EXECUTIVE SUMMARY 

An assessment of air quality resulting from the proposed 

I 	extraction of marine aggregate by Metromix Pty Limited has 
been presented. In response to the requirements set by the 
Director of Department of Planning, the assessment has been 
carried out in the context of the air pollution problems 

I which are.experienced in the Sydney Basin. 

Detailed estimates of emissions to air were obtained for a 

I 	variety of pollutant types which are expected to be generated 
as a result of the extraction of marine aggregate. The main 
emissions would be the exhaust gases from the engines of the 

I 	
extraction vessel and the vehicles used to distribute the 
product to markets in the Sydney area. 

The results of the emission inventory have shown that the 

I 	contribution of the emissions to air from the proposal to the 
photochemical smog formation in the Sydney Basin would remain 
insignificant. Moreover, the proposed replacement of the 

I 	current Kurnell operation by marine aggregate would reduce 
the total emission of truck exhaust gases into Sydney's air. 

I 	
The effect on air quality of the remaining emissions from the 
proposal including carbon monoxide and detectable odours 
would also remain insignificant. 

I 	It is concluded that the proposal for marine aggregate 
extraction is adequately safeguarded and could thus be 
operated without causing adverse impact on the air quality in 

I the Sydney Basin. 

The air quality safeguards and controls which would be 

I 	
implemented to minimise emissions of particulate matter 
(dust) from the Port Jackson terminal will be the subject of 
a separate assessment to be undertaken for the preferred 
unloading site. 

I 



1. JNTRODUCTIQK 

I 	
This report addresses the air quality aspects of the proposed 
extraction of marine aggregate by Metroinix Pty Limited (the 
Company). The proposal would involve the extraction of three 

I 	

grades of marine aggregate from the Cape Banks extraction 
area and two grades of marine aggregate from the Providential 
Head extraction area. 

I 	
A dedicated extraction vessel would be used for this purpose 
and the extracted marine aggregate would be unloaded at a 
preferred unloading site (Port Jackson terminal). All 

I 	
processing, loading and despatch of product would be 
undertaken at the terminal. 

I 	

The Port Jackson terminal would be the subject of a separate 
development application. However, air emissions from the 
trucks distributing the proposed marine aggregate are 
included in this report in an attempt to present the overall 
impact. 

The air quality aspects of the proposal are discussed in the 

I 	
context of the pollution problems which are experienced in 
the Sydney basin as required by the Director of Department of 
Planning (DOP, 1991). Existing air quality and dispersion 

I 	

meteorology are outlined in Section 2. Estimates of emissions 
to air from the proposed extraction of marine aggregate are 
given in Sections 3 and 4. Air emissions were prepared for 
each of the proposed production rates corresponding to 0.6, 

1 	1.0 and 1.5 Mtpa. 

Section 3 contains details of emission estimates related to 

I 	

the extraction vessel on its route to the extraction area, 
during extraction, on its return to the terminal and during 
the unloading of marine aggregate at the terminal. Section 4 

I 

	

	

refers to emissions of CO, HC and NOx from delivery trucks 
during the loading and transport of the product to 
construction sites. 

I 	
Air quality assessment is presented and the applicable air 
quality safeguards are identified in Section 5. Conclusions 
and recommendations are summarised in Section 6. Auxiliary 

I 	
information including a list of references and a glossary of 
technical terms is attached at the end of the document. 

1 	2. EXISTING AIR UILALITY. 

The air quality in the Sydney basin is largely determined by 

I 	
emissions from vehicular traffic. Locally, emissions from 
industrial and commercial activities as well as from 
residential developments may contribute to increased 

I 	

concentrations of certain types of air pollutants present in 
the ambient air of the locality. 

I 



The proposed extraction zone is located offshore. Emissions 
to air in the extraction zone consist mostly of exhaust gases 
from passing ships. In addition, under certain 
meteorological conditions, pollution-containing air may be 
transported from the Sydney Basin over the sea and so to the 
extraction zone. There are no measurements available which 
would characterise the quality of the air in the extraction 
zone. However, due to a lack of emissions in the zone and to 
dilution by fresh air of any possible pollution which may 
arrive in the extraction zone in offshore winds, the existing 
air quality is expected to be good with generally low 
pollution levels. 

The air quality in the area of the preferred unloading site 
is influenced by emissions from the adjoining industrial and 
commercial sites and by traffic emissions from main roads. 

The NSW EPA maintains an air quality monitoring station at 
the Rozelle Hospital to the west from the preferred unloading 
site. The station is equipped to monitor concentrations of 
nitrogen oxides (NOx) and non-methane hydrocarbons (NMHC) in 
the ambient air together with total suspended particulates 
(TSP). The nearest monitoring station which collects 
information regarding ambient levels of carbon monoxide (CO) 
is located in the city at the corner of George and Market 
Streets. 

The results of monitoring from 1987 to 1990 as published 
by the SPCC (1988 to 1991) are summarised in Table 2.1. 

The air quality goals which are used by the NSW EPA to set 
limits to concentration levels of selected pollutant types 
have been listed where applicable in the last column of Table 
2.1. In setting these goals, the EPA considered 
recommendations and practices followed by various 
organisations including the National Health and Medical 
Research Council of Australia (NHMRC), the World Health 
Organisation (WHO) and the United States Environmental 
Protection Agency (USEPA). 

Carbon monoxide and nitrogen dioxide are two pollutant types 
which are present in Sydney air in elevated concentrations. 
It may be noted that ozone, which is produced as a secondary 
pollutant by photocheinical reactions in the air, is not 
measured at Rozelle at the present time. It is however 
expected that the monitoring station will be equipped with an 
ozone analyser in the near future as part of the Metropolitan 
Air Quality Study (MAS). 

Maximum 1-hour concentrations of CO in the air in downtown 
Sydney remained below the EPA goal of 35 ppm at all times 
during 1987 to 1990. However, the concentrations of CO 
measured over sampling intervals of 8 hours exceeded the EPA 
goal of 9 ppm on several days in every year. In 1990, which 

2 



Table 2.1. 	Summary of nmbient monitoring results collected at Sydney (CO) 

and Rozelle 	(NO2, 

----------------------------------------------------------------------------------------------------- 

NHt1C 	TSP) during 1987 to 1990. 

NSW EPA 
Pollutant Sampling interval Concentration goal 

CU: Max. 	1-hr 	(ppm) 20.2 20.3 18.8 18 35 

Max. 	8-hr 	(days exceeded) 47 69 37 26 

NO2: Max. 	1-hr 	(ppm) 15.5 21.8 26.5 22 16 

(days exceeded) 0 1 4 1 

Max. 	24-hr 	(ppm) 5.2 7.2 9.9 5 -- 

NHtIC: Annual average (ppm) 0.9 1.2 1.0 1.1 -- 

TSP: Max. 24-hr (u03) 88 110 91 98 260 

Annual 	average 	(ug/m3( 45 40 37 37 90 



is the last year for which the annual results are available, 
there were 26 days on which the 8-hour goal was exceeded. It 
is evident from Table 2.1 that the results for 1990 
represented a marked improvement on the earlier years. 

Nitrogen dioxide, which typically constitutes about 30 to 40 
per cent of total nitrogen oxides present in the Sydney air, 
was measured at Rozelle over sampling intervals of 1 hour and 
24 hours respectively. The EPA goal for 1-hr maximum 
concentration of 16 ppm was exceeded on a few occasions in 
1988, 1989 and 1990. The highest concentration (26.5 ppm) as 
well as the highest number of days (four) on which the EPA 
goal was exceeded occurred in 1989. 

Annual concentrations of hydrocarbons (expressed as NMHC) in 
the air at Rozelle remained relatively constant around 1 ppm. 
There is no ambient goal set for the levels of NHMC but the 
non-methane fraction of total hydrocarbons and nitrogen 
oxides are the main components leading to the formation of 
photochemical smog. 

The concentrations of total suspended particulates in the air 
at Rozelle remained well below the EPA goals for both the 
24-hr sampling interval and as an annual average. 

The other types of air pollutants which are present in the 
air near the Port Jackson terminal are coarse dust and 
detectable odours. Coarse dust which settles to ground and 
on horizontal surfaces can be measured as the rate of 
deposition or fallout. The EPA does not undertake 
measurements of dust deposition in the area. Similarly, the 
intensity, frequency and duration of detectable odours have 
not been quantified. 

The dispersion and transport of emissions following their 
release into the ambient air is affected by the prevailing 
meteorological conditions. Mean wind direction determines 
the general direction in which the pollutants will be 
transported. Mean wind speed determines the amount of 
initial dilution of the airborne material and the speed with 
which the material is moving. Atmospheric turbulence 
determines the rate at which the pollutants are spreading in 
the vertical and lateral directions and hence undergoing 
dilution during the transport by mean wind. 

A summary of long-term climatological information concerning 
wind speed and wind direction at Observatory Hill in Sydney 
was presented graphically by R. W. Corkery and Co Pty Ltd. 
The seasonal wind roses which are reproduced in Figure 2.1 
are based on spot observations taken at 9 a.m and 3 p.m over 
a number of years. The wind roses confirmed summer and also 
spring as the main seasons of the year during which the 
majority of onshore winds are present. On an annual basis 
and using the eight wind sectors shown in Figure 2.1, the 
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frequency of winds from between northeast and southeast is 
approximately 40 per cent. 

Despite the fact that the wind roses for Observatory Hill 
were based on only two observations per day, the frequency of 
onshore winds in Figure 2.1 is in a reasonable agreement with 
the results of continuous instrument-based records collected 
at other sites located near the coast in the Sydney Basin. 
An annual wind rose for the Sydney Airport is shown in 
Figure 2.2. The wind rose was based on 2 years of continuous 
data collected during 1983 and 1984 and distinguishes among 
16 wind direction sectors. The annual frequency of winds 
from between north-northeast to south-southeast was 
42.8 per cent. 

The main emissions to air from the extraction vessel would be 
from the engines to generate power which is needed to travel 
to and from the extraction area, operate the extraction 
equipment and finally unload marine aggregate to the Fort 
Jackson terminal. Emission estimates were thus obtained 
using emission factors published by the USEPA (USEPA, 1985) 
and the available information concerning the expected power 
requirements of the extraction vessel. It was further 
assumed that diesel would be used to fuel the engines on 
board of the vessel. 

Air emissions were calculated for each of the proposed 
production rates corresponding to 0.6, 1.0 and 1.5 Ktpa 
respectively.. The estimates included carbon monoxide, 
hydrocarbons and total nitrogen oxides. Small quantities of 
sulphur oxides and particulate matter would also be emitted. 

In obtaining the emission estimates, mean travel distances 
to the Cape Banks extraction area and to the Providential 
Head extraction area were applied requiring travel times of 
2.25 and 3 hours respectively. The extraction of marine 
aggregate was assumed to take 2.5 hours while travelling at a 
speed of 1 to 1.5 knots. The number of ship loads to meet 
the target production rates at various stages of the proposed 
development is summarised in Table 3.1. 
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Table 3.1. Proposed annual production rates and 
the number of ship loads per year. 

----------------------------------------------------------- 

Production rate 	 No. of ship loads 

0.6 Mtpa 	 170 - 200 

1.0 Mtpa 	 285 - 330 

1.5 Mtpa 	 430 - 450 

------------------------------------------------------------ 

A range of the expected power requirements was determined 
from the information which was provided by the Company for 
typical extraction vessels to be considered for the proposal. 
The approximate power requirements which were used in the 
estimates of air emissions are summarised in Table 3.2. 

Table 3.2. Range of power requirements for 
extraction vessel. 

Operation Power requirements 

------------------------------------------------------------- 
Range Mean 

Propeller drive 1250 - 3500 kW 2375 kW 

Extraction 588 - 	883 kW 735 	k14 

Shore delivery 

-------------------------------------------------------------- 

1680 - 1765 kW 1722 kW 

The estimated rates of emission of CO, HC and NOx per hour of 
operation are listed in Table 3.3. 
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Table 3.3. 	Estimated rates of emission per hour 
of operation of extraction vessel. 

Operation 

------------------------------------------------------------- 

Rate of emission (kg/hr) 

CO I-IC NOx 

Steaming 	(cruise) 4.54 3.63 36.93 

(slow) 1615 6.53 39.93 

Extraction 1.31 1.77 10.94 

Shore delivery 

------------------------------------------------------------- 

3.10 4.18 25.83 

Finally, total annual emissions were calculated in Table 3.4 
for production rates of 0.6, 1.0 and 1.5 Mtpa and the 
operation modes stated above. 



Table 	3.4. Estimated annual emissions from the 
extraction vessel. 

Operation 

------------------------------------------------------------- 

Rate of emission (tonnes/year) 

CO HC NOx 

Ejdn.tian. 	O 	Mtpa 

Steaming 	(cruise) 4.65 3.70 37.80 

(slow) 8.30 2.55 15.60 

Extraction 0.50 0.70 4.25 

Shore delivery 3.00 4.10 25.20 

Subtotal 14.45 11.05 82.85 

Production L0 	Mtpa 

Steaming 	(cruise) 7.75 6.20 63.00 

(slow) 10.50 4.25 26.00 

Extraction 0.85 1.15 7.10 

Shore delivery 5.05 6.80 42.00 

Subtotal 24.15 18.40 138.10 

Production 15. 	Mtpa 

Steaming 	(cruise) 11.70 9.35 95.00 

(slow) 15.85 6.40 39.10 

Extraction 1.30 1.75 10.75 

Shore delivery 7.60 10.25 63.30 

Subtotal 36.45 27.75 208.15 

------------------------------------------------------------- 



II 

I 	The emissions to air at the terminal would be from the 
extraction vessel during the unloading of marine aggregate to 
shore, from the handling, processing and loading of the final 

I 	
product at the terminal site and from the transport of the 
product to markets by trucks. 

In addition to the emission of CO, 	I-IC 	and NOx from the 

I engines during the unloading at the terminal, emissions of 
these three pollutant types were estimated for delivery 
trucks entering and leaving the terminal site, and idling 
while being loaded with the product. 	The average length of I time which the trucks would be spending at the site was 
estimated to be 8 minutes. 

The average capacity of the delivery trucks was taken to be 
uniform at 18 tonnes requiring a number of trips every day. 
The number of truck loads per year was then estimated in 
Table 4.1 for all three production rates. 

Table 4.1. Projected annual production rates and the 
number of truck loads per year. 

Production rate 
----------------------------- 

0.8 Mtpa 

1.0 Mtpa 

1.5 Mtpa 

No. of truck loads 
------------------------------ 

32 850 

59 495 

93 075 

----------------------------------------------------------- 

I 
Basic emission factors for heavy duty diesel vehicles with no 

I 	
corrections were applied in Table 4.2 to estimate the annual 
emission rates from all delivery trucks travelling to and 
from the proposed site at various production rates. 

I 
II 
If 
II 
11 



Table 4.2. Estimated rates of total annual emissions 
from all delivery trucks travelling to and 
from the site. 

Production rate Emission rate 	(kg/km/year) 

CO HC 	NOx 

0.6 	Mtpa 164.3 49.3 	226.7 

1.0 	Mtpa 297.5 89.2 	410.5 

1.5 	Mtpa 
------------------------------------------------------------- 

465.4 139.6 	642.2 

Rates of emission from trucks idling while being loaded 
inside the terminal were estimated next. The emission rate 
per minute was calculated first and then multiplied by the 
total time. Table 4.3 shows the estimated annual emissions 
for an averaging idling time of 8 minutes per truck. 

Table 4.3. Estimated annual emissions from trucks with 
engines idling for 8 minutes every trip. 

Production rate 
	

Annual emission (tonnes/year) 

CO 	HC 	NOx
-------------------------------------- 
	 I 

0.6 Mtpa 	 0.18 	0.08 	0.06 

1.0 Mtpa 	 0.32 	0.13 	0.11 

1.5 Mtpa 	 0.48 	0.21 	0.16 

------------------------------------------------------------- 

The estimates in Table 4.3 would change proportionally for 
average idling times other than 8 minutes. 

Finally, Table 4.4 shows estimates of total annual emissions 
of CO, HC and NOx from the delivery trucks operating in an 
area containing the terminal and extending about 10 km away 
from the terminal. This is equivalent to a return trip, 
20 km in length and trucks idling for 8 minutes on site. 



Table 4.4. Estimated total annual emissions from 
delivery trucks (return trip of 20 km., 
loading 8 mm). 

------------------------------------------------------------- 

Production rate 
	

Annual emission (tonnes/year) 

CO 	HC 	NOx 
-------------------------------------- 

0.6 Mtpa 
	

3.47 	1.07 	4.59 

1.0 Mtpa 6.27 1.91 8.32 

1.5 Mtpa 9.79 3.00 13.01 

U 	
Emissions of particulate matter (dust) from the operation of 
the terminal will be the subject of a separate air quality 
assessment for that site. The assessment will also identify 

I 	
the applicable air quality safeguards and controls for the 
preferred unloading site and examine the effects of residual 
dust emissions on the environment. 

The main emissions to air from the proposed extraction of 
marine aggregate would be carbon monoxide, oxides of nitrogen 
and hydrocarbons. The emissions would be the result of the 
operation of diesel engines of the extraction vessel and the 
delivery trucks. 

The estimates of annual emissions of nitrogen oxides and 
hydrocarbons from the proposal are compared in Table 5.1 with 
estimates of total emissions in metropolitan Sydney which 
were prepared by Eiser and Koo for 1986. The estimates in 
Table 5.1 include emissions from both the extraction vessel 
(Table 3.4) and the delivery trucks (Table 4.4). 

10 



Table 5.1. A comparison of estimated annual emissions 
of ozone precursors (NOx and HC) from the 
proposal with total emissions in the 
Sydney region (tonnes per year). 

Type of source 	Year of estimate 	NOx 	HC 
------------------------------------------------------------- 

All mobile 	 1986 	 59 570 
	

78 710 
All stationary 	 1986 	 16 605 

	
80390 	1 

Subtotal 	 76 175 
	

159 100 

it.rjin.ix proposal (0.6 Mtpa) 

Extraction area 	 1995 	 58 	 7 
Terminal 	 1995 	 30 	 5 

Subtotal 	 88 	 12 

Extraction area 	 2005 + 	 145 	 18 
Terminal 	 2005 + 	 76 	 13 

Subtotal 	 221 	 31 

------------------------------------------------------------- 

From the total emissions released offshore by the vessel on 
the route to the extraction area and within the extraction 
area itself, only about 40 per cent would have the potential 
to reach the Sydney Basin because of the prevailing winds. 
Hence, the estimated emissions from the proposal in Table 5.1 
would effectively be reduced to about 53 tonnes/year of NOx 
and 8 tonnes/year of I-IC at a production rate of 0.6 Mtpa, and 
134 tonnes/year of NOx and 20 tonnes/year of HC at a maximum 
production rate of 1.5 Mtpa. 

The contribution of the emissions to air from the proposal to 
the photochemical smog formation in the Sydney Basin would be 
very small as to remain insignificant. This is borne by the 
fact that unlike local peak concentrations of inert air 
pollutants which are frequently found in the immediate 
vicinity of a strong emission source, formation of ozone 
takes place on a regional scale. 

11 



It may also be noted that the proposed operation of the 
Port Jackson terminal would generate just over half the total 
distance which the delivery trucks currently travel at the 
existing operation at Kurnell. Details of the comparison 
were given in Section 2 of the EIS. Hence, replacing the 
Kurnell operation by marine aggregate would effectively 
reduce the emission of truck exhaust gases into the Sydney 
Airshed 

The effect on air quality of the remaining emissions from the 
proposal including carbon monoxide and detectable odours 
would remain similarly insignificant. The extraction process 
would be limited to areas of seabed which are free of sewage 
deposits and other organic material which could result in 
unacceptable quality of the product as well as in possible 
generation of unpleasant odours. 

It is concluded that an adequately safeguarded proposal to 
extract marine aggregate for use by construction industry 
throughout the Sydney region would have only a minimal impact 
on the citys air quality. 

Detailed estimates of emissions to air of the main components 
of engine exhaust have been prepared using all available 
information regarding the proposal. Because the emissions 
remained insignificant in comparison to the total emissions 
in the Sydney Basin, dispersion modelling of the emissions to 
determine the contribution of the proposal to the ground 
level concentrations of the individual pollutant types in the 
ambient air has not been attempted. 

I 	
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Glossary f tvxma 

Air pollutant 

A substance in ambient atmosphere, resulting from the 
activity of man or from natural processes, causing adverse 
effects to man and the environment (also called "air 
contaminant"). 

Air pollution 

Presence of air pollutants. 

Air pollution emissions inventory 

An information collection and processing system containing 
data on emissions of, and sources of, air pollution from both 
man-made and natural causes. 

Air quality assessment 

Collection, handling, evaluation, analysis and presentation 
of data necessary to understand the air pollution problem of 
a certain area and its causes. These data normally refer to 
geography, topography, land use, sources and emissions, 
ambient air quality, meteorology, climatology, atmospheric 
chemistry etc. 

Ambient air 

Outdoor air to which people, structures, plants and animals 
are exposed. 

Ambient air quality 

The quality of the ambient air near ground level, expressed 
as concentrations or deposition rates of air pollutants. 

Ambient air quality criteria 

Quantitative relationship between a pollutant's dose, 
concentration, deposition rate or any other air quality-
related factors, and the related effects on receptors, e.g. 
humans, animals, plants, or materials. Air quality criteria 
serve as the scientific basis for formulating ambient air 
quality standards or objectives. 



Area source 

A group of pollutant emitting facilities on surfaces which 
are evenly distributed across a well-defined region. 

Atmospheric stability 

A measure of turbulence which determines the rate at which 
the effluent is dispersed as it is transported by the wind. 

Background level 

The concentration level of a pollutant, which must be added 
to the concentration level of the modeled sources in order to 
obtain the total concentration level. 

Best practicable control technology 

Most effective technology for reducing emissions, taking into 
account factors such as ambient air quality, economic aspects 
or installation problems. 

Chemical removal process 

A series of chemical reactions which changes the chemical 
composition of a pollutant. Such transformations reduce the 
amount of the original pollutant in the ambient atmosphere. 

Climatological frequency distribution 

I
A frequency distribution of climatological parameters such as 
wind direction sectors, wind speed classes and diffusion 
categories, which is used in air quality simulation models 
for long term average concentrations. 

I 
Concent rat ion 

I The amount of a substance, expressed as mass or volume, in a 
unit volume of air. 

Dilution 

I 	The diminishing of the concentration of a pollutant by mixing 
it into an increasing volume. 



Dispersion/Diffusion 

A mixing process in which air motions mix a pollutant plume 
over an ever increasing volume, thereby diluting the 
concentration of the pollutant in the ambient air. 

Dispersion model 

A set of mathematical equations relating the release of air 
pollutant to the corresponding concentrations in the ambient 
atmosphere. 

Dispersion parameters 

The parameters which describe the growth of the dimensions of 
a Gaussian plume or a Gaussian puff as a function of travel 
distance or travel time. The dispersion parameters are 
classified according to diffusion categories, which describe 
the influence of different turbulence conditions in the 
atmospheric boundary layer on the dispersion. 

Down wind 

The direction from a point of reference toward which the wind 
is blowing. 

Dust 

Particles of mostly mineral origin generated by erosion of 
surfaces and the mining and handling of materials. 

Emission 

The release of air pollutants into the atmosphere. Emissions 
include natural emissions and man-made (often called 
anthropogenic) emissions. 

Emission factor 

An expression for the rate at which a pollutant is generated 
as a result of some activity, divided by the level of that 
activity. 

An uncontrolled emission factor gives the emission for each 
unit of activity without any cleaning device. 



I Exposure 

I 	The time integral of the concentration over a given period of 
time. 

I Fallout 

The sedimentation of dust or fine particles in the 

I atmosphere. 

I Fugitive emissions 

Emissions not entering the atmosphere from a stationary vent 

I 	
(stack). Examples of fugitive dust sources include vehicular 
traffic on unpaved roads, handling of raw materials, wind 
erosion of dusty surfaces etc. 

Gravitational fall 

The downward settling of particles in the atmosphere due to 
the effects of gravity. The rate of descent of a particle 
depends on the balance between the aerodynamic drag and the 
gravitational acceleration (Stokes law). For particles with 
approximately the density of water and a diameter of less 
than 20 microns the fall velocity is too small compared with 
the vertical velocities in the atmosphere, so that these 
particles can remain aloft. 

Ground level concentration 

Applied to the concentration, calculated or observed, in the 
neighbourhood of the ground surface. 

Inversion 

Generally used in meteorology with respect to an increase of 
temperature with height in contrast with the usual decrease 
of temperature with height in the troposphere. An inversion 
layer is distinguished by its large stability, which limits 
the turbulence and therefore the dispersion of pollutants. 

I Long-term 

A period of time associated with annual air quality 
standards. Long-term models usually address pollutant 
concentrations over several seasons to one year. 



Meteorological episode or event 

A short period of time, varying between one hour and a few 
days, over which a single class of weather conditions is 
dominant. 

Mixing height 

The vertical depth of the atmosphere through which air 
pollutants can be dispersed. 

Monitoring 

Process of making continuous, periodical or random 
quantitative observations of emission or ambient air quality. 
Monitoring may be: 
- continuous: monitoring without interruption throughout a 

given period; 
- periodical: monitoring with fixed time intervals between 

consecutive observations; 
- random: monitoring with time intervals determined on a 

random basis between consecutive observations. 

Natural emission 

Emission caused by natural processes, e.g. By volcanoes, 
forest fires, wind-blown sand, swamps, sea-spray, etc. 

Neutral atmosphere 

The atmospheric condition for which the vertical temperature 
profile is equal to the adiabatic lapse rate over the whole 
boundary layer. Vertical air motions are neither enhanced 
nor suppressed. The turbulence intensity is moderate. 

Particulate matter 

Small solid or liquid particles suspended in or falling 
through the atmosphere. Sometimes expressed by the term 
particulates. 

Physical removal process 

A series of events which leads to the direct depletion of an 
air pollutant in the ambient atmosphere without chemical 
transformation. Several physical mechanisms include settling 
of heavy particles, impaction on vegetation and structures, 
and rainout. 



Plume 

The shape of the concentration distribution of the emissions 
from a point source when transported by the mean wind and 
dispersed by turbulence. 

Point source 

A single activity that causes 
plume from a stationary vent. 
are modeled as a single point 

the release of a pollutant 
Large smoke-stack emissions 

source. 

Primary pollutant 

A substance which is produced by a source and released 
directly into the atmosphere as a pollutant. 

Receptor point 

I 	The geographical point where an air pollutant concentration 
is measured or is calculated by means of an air pollution 
dispersion model. 

Secondary pollutant 

I A pollutant which forms in the atmosphere as a result of 
chemical reactions between substances released by a source, 
and other substances already present in the atmosphere. Many 

I 	
of these reactions depend on sunlight, and are called 
photo-chemical reactions. 

Short term 

A period of time associated with air quality standards for 
pollutant exposures ranging between one hour and 24 hours. 

Source 

The place where pollutants are emitted into the atmosphere. 
Sources may be point, area or line sources. Often the term 
"source is used for a whole plant or an installation. In 
air pollution modeling, in addition the terms "continuous 
source" and "instantaneous source" are used: 

Continuous source: Source which emits pollution 
continuously over a time period much larger than the 
travel time to a point where the concentration is 
considered. Usually it is assumed that during this 



time period the emission is constant. 

Instantaneous source: Source which emits pollution 
over a time period much shorter than the travel time of 
the emission to a point where its concentration is 
considered. 

Stable 

Used with respect to the atmospheric boundary layer, when the 
vertical temperature gradient is greater than the adiabatic 
lapse rate. Vertical air motions are suppressed. The 
turbulence intensity is low resulting in poor dispersion 
conditions. 

Temperature inversion 

An increase in air temperature with height. 

Turbulence 

Any irregular or disturbed flow in the atmosphere that 
produces gusts and eddies. 

Wind direction 

The direction from which the wind, averaged over a certain 
period of time, is blowing. 

Worst case' meteorology 

A specific combination of wind speed, wind direction, and 
other weather variables which fosters the highest expected 
pollutant concentrations due to emissions from a particular 
group of air pollution sources. 


