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1. INTRODUCTION

Thisdiscussion report hasbeen prepared by HolmesAir Sciencesfor Capital Planners
ACTPty Ltd. Itisto form part of the Planning Sudy forthe upgrade of the “bus
street” through the Belconnen Town Centre and the proposed redevelopment of
seven (7) stesin that same localarea. The proposalsforthese sitesinclude both
commercial and resdential developments. The purpose of thisreport isto review
the information available on changesto local traffic flows, existing air quality and
local meteorology and determine itssuitability forredevelopment with respect to
potential forimpacts. The two areashave been assessed separately with a very
smple modelling study carried out forthe “busstreet”.

2. LOCAL SETTING AND PROJECTDESCRIPTION

The proposed route forthe “busstreet” upgrade and the seven sitesearmarked for
redevelopment are shown in Fgure 1. The development stesare labelled as
follows:

Block A: Block 24 Section 52
Block B: Block 25 Section 52
Block C: Block 7 Section 52
Block E Block 1 Section 151
Block F Block 8 Section 50
Block G: Block 5 Section 152
Block H: Block 6 Section 152

The majority of these sitesare currently used assurface car parking and proposed
developmentsare fora mix of residential and commercial space with off-street
parking included.

The proposed redevelopmentispart of a wider plan to improve the integration of
the Belconnen Town Centre. The ACTGovernment isexploring strategiesto create
betterphysical connectionsbetween the existing sectorsof the town centre,
including the completion of a number of east/west and north/south road
connectionsto and through the town centre. Aspart of thisthe extension of Cohen
Sreet (shown in Hgure 1) willconnect the eastern and western sdesof the town
from Lathlain Sreet to Benjamin Way and incorporate a new “busstreet” from a
western busstation near the existing busdepot at the western end of Cohen Sreet,
to an eastern busstation near the intersection of Emu Bank and Aikman Drive. This
will involve the demolition of the current businterchange and the pedestrian bridge
over Benjamin Way, and the construction of a new network of busstationsat four
locationsalong new Cohen Sreet/Emu Bank, that isthe “busstreet”.

3. AIRQUAUTY ISSUES

3.1 Existing Air Quality
Thissection presentsan assessment of the existing air quality in the project area.

There are a number of criteria used to assessair quality and these are described
briefly in the following.
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3.1.1 Airquality criteria

The ACTDepartment of Health and Community Care hashistorically noted air
guality goalsforcarbon monoxide, nitrogen dioxide and particulate matter
determined by the World Health Organisation (WHO), the United Sates
Environmental Protection Agency (USEPA) and the National Health and Medical
Research Council of Australia (NHMRC). The National Environment Protection
Council of Australia (NEPC) hasdetermined a new set of air quality goalsfor
adoption at a nationallevel, which are part of the National Environment Protection
Measures (NEPM).

Table 1 liststhe air quality goalsforthe ACTincluding the historical goalsand newly

adopted goals.

Table 1 —Air Quality Goals

Pollutant Goal Agency
Carbon monoxide 25 ppm or 31 mg/m3 (1-hour maximum) WHO

9ppm or10 mg/m3 (8-hour maximum) NHMRC and NEPM
Nitrogen dioxide 0.16 ppm or 320 ng/m3 (1-hour maximum) NHMRC

0.05 ppm or 103 ng/m3 (annual mean) USEPA

0.12 ppm or 246 ng/m3 (1-hour maximum) NEPM

0.03 ppm or 60 ng/m3 (annual mean) NEPM

Ozone

0.10 ppm (200 mg/m3) (1-hour maximum)
0.08 ppm (150 mg/m3) (4-hour maximum)

NHMRC and NEPM
reporting standard

Total suspended

Particulate matter
(TSP)

90 mg/m3 (annual mean)

NHMRC

Particulate matter
< 10 nm (PM1o)

50 mg/m3 (annual mean)
150 mg/m3 (24-hour maximum)
50 ng/m3 (24-hour maximum)

USEPA
USEPA
NEPM

ppm -part permillion

my/m3 —microgramspercubic metre
mg/m3 —milligramsper cubic metre

3.1.2 BEPA monitoring data
The closest air quality monitoring site to the proposed developmentisat Civic.

Although Civic isapproximately 6km to the southeadt, it isrepresentative of a built-
up urban area, predominantly businessdistrict with surrounding residential areas. It
islikely that some of the traffic from Civic would also passthrough Belconnen.

Annual maximum concentrationsof carbon monoxide (CO), nitrogen dioxide (NO2),
ozone (O3s) and particulate matter (PM1o) are available from the Civic site, and the
resultshave been published in the National Ambient Air Quality Satusand Trends
Report (DEH, 2001). Thisreport providesa summary of the maximum 8-hour CO
level, maximum 1-houraverage NO:zlevel, maximum 1-hour Oslevel and the
maximum 24-hour PM1o value measured through the year, asshown in Table 2.
These data are limited in that they only report one maximum value throughout the
year and offerno insight into annual variation or trends.
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It can be seenin Table 2 that the 8-houraverage CO goalof9ppm wasexceeded
in 1995 and 1996. Snce that time however, the concentration levelsappearto
have decreased to 6.43 ppm in 2001. Measurementsat thismonitoring site have
been discontinued in recent yearsso there are no up to date data for Civic. The
maximum valuesmeasured throughout the year forboth NOzand Osremain well
below theirrespective goals. It can be seen that the 24-hour PM1o goal hasbeen
exceeded on occason since 1995, but it must also be remembered that these are
maximum valuesforeach yearand, ascan be the case particularly with PM1, may
represent extreme eventssuch asbushfiresand not typical valuesthroughout the
year.

Although thismonitoring station issome distance from the project site, it islikely that
the existing air quality issimilar, given the surrounding land use and proximity to
roadways.

Table 2 — Air Quality Monitoring at Civic, ACT (1995 —2001)
CO (ppm) NO:2 (mg/ m3) Os (ppm) PM1o (ng/ m3)
Maximum 8-hour | Maximum 1-hour | Maximum 1-hour Maximum 24-
average average average hour average
Goal 9ppm 246 my/ m3 0.10 ppm 50 ng/m3
1995 9.34 115 0.046 39
1996 9.56 154 0.056 55
1997 7.65 98 0.052 51
1998 8.99 125 0.040 41
1999 7.52 111 0.091 55
2000 6.32 113 0.053 39
2001 6.43 98 0.055 34

Only one reading available foreach year

4. DISPERSION METEOROLOGY

The dispersion meteorology of the area will also affect the local air quality. For
example, the distribution of wind directionsand wind speedswill influence where
pollution isbrought from and where it istransported to. The local terrain will also
play a role in determining pollution concentrationsunder more stable conditions.
The meteorological featuresof the area are summarised in the following sections.

4.1 Wind speed and direction

Meteorological data collected at Canberra Airport in 1996 provide information on
local dispersion conditions. Although the airportis14 km away from the Belconnen
area it isthe closest data available fora general description of the general
meteorology for Canberra. Asthisstudy doesnot include modelling that requires
meteorological data it isnot necessary to have on-site data of thiskind. FHgure 2
presentsseasonaland annualwind rose diagramscompiled from these data. On
an annual basis, windsare dominated by those from the northwest quadrant. In
summer, a significant proportion of windsare from the eastern quadrant aswell,
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while in autumn windsare generally aligned along the southeast —northwest axis. In
winter and spring windsfrom the northwest are dominant. The annual average wind
speed at Canberra Airportisapproximately 3.6 m/s.

4.2 Atmospheric Sability

The rate at which an emission dispersesdependson the wind speed and the
prevailing atmospheric stability classt. Sability isusually assigned according to six
classesA to F, where A isthe most unstable and Fthe most stable. Table 3 showsthe
frequency of occurrence of the different stability categoriesforthe Canberra
Airport data. The high percentage of D and Fclassstabilities (32.7%and 31.5%
respectively) indicatesthat emissionswill disperse quickly for a significant proportion
of the time (D-class) and more slowly fora smilar percentage of the time (Fclass).
Joint wind speed, wind direction and stability classfrequency tablesfor Canberra
Airport are presented in Appendix A.

Table 3 —Percentage frequency of occurrence of stability classes at Canberra
Airport (1996)

Sability Class Percentage occurrence

2.1

8.7

14.9

32.7

10.1

315

:T>|TIITIUOUJ)>

L 100

4.3 local terrain and katabatic drift

The localtopography affectsthe movement of airin two ways. Hrstly, wind is
deflected by terrain featureswhich steer orchannel the wind. The more stable the
atmosphere the greaterthe effect. The terrain structure can also affect the
movement of air by generating so called katabatic, ordrainage flows. These are
usually generated at night when the wind islight and the skiesare clear. Under
these conditionsthe ground willcool by radiating heat to space. The cooled
ground will then chillthe airclose to it making that airmore dense than the air
further from the ground. If the ground isdloping, then the airclose to the ground will
be denserthat the nearby airat the same height above sea level, but a different
height above the ground. The result will be that the dense airclose to the surface
will begin to drift down the slope.

In the case of the current proposal, the terrain dopesdown from the higher ground
in the southwest, south and southeast towardslLake Ginninderra and may be

1 Indisperson modelling stability classisused to categorise the rate at which a plume willdisperse. In the Pasquill-
Gifford stability classassgnment scheme, asused in thisstudy, there are six sability classesA throughto F ClassA
relatesto unstable conditionssuch asmight be found on a sunny day with light winds. In such conditionsplumeswill
spread rapidly. ClassFrelatesto stable conditions, such asoccurwhen the sky isclear, the windsare light and an
inverson ispresent. Plume spreading isdow in these circumstances. The intermediate classesB, C, D and Erelate to
intermediate disperson conditions.
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subject to katabatic drift under stable conditionsat night. These conditionsoccur
forapproximately 31.5% of the time at Canberra Airport but are likely to be dlightly
different at Belconnen. Motorvehicle emissonsmay be carried by airthat has
moved down thisslope, transporting it northwards. However, a dispersion modelling
study with on-site meteorological data would be required to quantify these
emissonsand resulting concentrations.

5. MOTORVEHICLEEMISSIONS

5.1 Introduction

A comprehensive emissionsinventory which relatesvehicle emissonsto different
travel conditionswasprepared forthe Sydney Metropolitan Air Quality Study
(MAQSY) (Carnovale et. al, 1997). There are no equivalent data available for
Canberra but levelsare likely to be smilar. These data are continually being
developed and updated by the NSW EPA Motor Vehicle Emission Projection System
(MVEPS) and thisstudy usesrecent emission estimatesforboth the “busstreet” and
post development scenarios. Different approacheshave been used forthe two
scenarios. A simple modelling exercise hasbeen carried out to determine the
roadside concentrationsdue to the “busstreet”, while a comparison of total
emissonswasdone forthe redevelopment sites, comparing traffic emissonsbefore
and afterthe development of each site.

5.2 BEmissions associated with the “bus street”

There are a numberof changesto the existing roadwayswhich are proposed to
accommodate the new “busstreet” from Cohen Sreet to Emu Bank. These are
collectively called the Cohen Sreet Extension, asthey involve two extensionsto the
eastern end of Cohen Sreet. The first willinclude an extension to Cohen Street to
join up with the east/west section of Joynton Smith Drive, continuing to the second
extension which willtake Cohen Sreet through the existing businterchange, under
Chandler Sreet to join up with Emu Bank. Thiswillinvolve the demolition of the
current businterchange and also ssme changesto Joynton Smith Drive which will
become known asCohen Street along itseast/west section. Hgure 1 showsthe new
route.

A very smple modelling exercise wascarried out forthe “busstreet” to estimate the
kerbside concentrationsdue to the new traffic along the Cohen Sreet extension. A
worst case wasdetermined to be the existing section of Cohen Sreet (between
Nettleford and Lathlain Streets) asthiswill have only one traffic lane in each
direction and no dedicated buslane. Table 4 summarisesthe PM peak traffic
volumesalong thissection including the number of buses.

Table 4 —Estimated traffic volumes after the “bus street” becomesoperational

How direction Number of buses Number of other Total traffic volume
vehicles
Eastbound 57 340 397
Westbound 57 674 731

The MAQSemission factorshave been applied to the traffic volumeslisted in Table 4
to determine the roadside concentrationsusing the CALINE4 model. Thismodelis
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anupgrade of Caline3 the most recent USEPA approved model, and isa steady
state Gaussian modelwhich can determine concentrationsat receptorlocations
downwind of "at grade", "fill", "oridges’'and "cut section” highwayslocated in
relatively uncomplicated terrain. The modelisapplicable forany wind direction,
highway orientation and receptorlocation.

The approach in thisreport hasbeen to identify worst case conditionswhich
comprise 1-hour peak hour traffic flow, combined with the poorest dispersion
conditions, equivalent to atmospheric inversonswith very light winds. The traffic
flow hasbeen assumed to be constant (at peak levels), and although thisisclearly
a smplification, it isa reasonable approximation to what could happen in practice.

The position of the receptorwith respect to the road isalso a factorwhen
determining “worst-case” conditionsalong a roadway. DistancesofOm, 10 m, 20 m
and 30 m have been used here. The resulting concentrationsat variousdistances
from the road are listed in Table 5.

Table 5 —Predicted increase in 1-hour average ground-level concentrationsdue
to vehicle emissions on the proposed “bus street”
Distance from CO NO:2 PM1o
kerb (ppm) (ug/m3)2 (ug/m?3)
Goals 25 246 50
0om 1.0 41.0 10.0
North of Cohen 10m 04 22.8 3.7
Sreet 20m 0.3 21.1 2.6
30m 0.2 17.1 2.1
0om 1.1 42.4 10.4
South of Cohen 10m 04 23.7 3.9
Sreet 20m 0.3 215 2.6
30m 0.2 17.3 2.1

a Assumed to be 10% by weight of total NOx at the kerbsde, 15%by weight at 10 m and 20%by weight
at 20m and 30m from the roadway edge.

It can be seen from Table 5 that none of the air quality goalsare predicted to be
exceeded asa result of the “busstreet”.

5.3 Emissions associated with the Redevelopment Sites

The approach taken in thisassessment hasbeen to calculate the total vehicle
emissonsgenerated foreach redevelopment site, based on the estimated number
of vehicle movementsoverthe peak hour period. Table 6 summarisesthe vehicle
movementsestimated to be generated foreach redevelopment site and the
existing total traffic along the accessroads. Where there are two possble access
options, it hasbeen assumed that 50% of the tripswilloccuron each accessstreet.

Table 6 —Peak period trips, access streets and existing traffic for each site

Redevelopment | Estimated trips | Accessstreet/s Existing PM peak traffic on access
dte during PM street/s
peak (totalincluding new trips)
Block A 95 Emu Bank (West 264
April 2006 Holmes Air
Siences
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of Luxton &) (359)
Block B 1047 Lathlain Sreet 901
(1948)
Emu Bank (East 1247
Block C 105 of Luxton ) (1352)
Emu Bank / 264/ 616
Block E 176 Joynton Smith Dr (352 / 704)
. 901
Block F 150 Lathlain Sreet (1051)
Block G 108 Swvanson Court 200
(208)2
Swvanson Court / 200/ 843
BlockH 252 Chandler S (2267 | 969)

2 Note that the total volumesfor BlocksG & Hare not direct additions of existing and new tripson
Swvanson Court. Thisisbecause Svanson Court ispredominantly used asaccessto the existing surface
carparkson Block G & Hand so including the total 200 vehicle movementswould involve double
counting. It hastherefore been conservatively assumed that 50% of the existing traffic on Svanson
Courtisincorporated in the traffic due to the redevelopment.

The same MAQSemission factorsthat were used to assessthe “busstreet” emissions
have been applied again here to the traffic volumeslisted in Table 6 to determine
the total hourly emissionsforeach pollutant in kilograms. The resultsare listed in
Table 7. The calculationsassume that 100% of the fleet are light passenger vehicles.
A value in g/km wascalculated and then multiplied by the length of the roadway to
determine the total kilogramsof each pollutant. The value in bracketsisthe amount

that each vehicle willemit per kilometre.
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Table 7 —Total amount of pollutant released due to total daily traffic (kilograms)
Roadway (length) CO (3.725 g/km) NOx (1.055 g/km) PM1o (0.024 g/km)
Existing Proposed Existing Proposed Existing Proposed
Emu Bank (West of Luxton
) 0.148 0.2592 0.042 0.0732 0.001 0.00162
(150m)
Lathlain Sreet 2.18 5.08 0.618 1.440 0.014 0.033b
(650m)
Emu Bank (East of Luxton
) 1.16 1.26 0.329 0.357 0.0075 0.0081
(250m)
Joynton Smith Drive 1.03 1.18 0.292 0.334 0.0067 0.0076
(450m)
Swanson Court 0.164 0.274¢ 0.046 0.078¢ 0.0011 | 0.0018°
(220m)
Chandler Sreet 0.785 0.902 0.222 0.256 0.0051 0.0058
(250m)

2 Combined new traffic from Block A and half of Block E
b Combined new traffic from BlocksBand F
¢ Combined new traffic from Block G and half of Block H

The largest increasesin emissionsare along Lathlain Sreet and are directly
proportional to the increasesin traffic. These increasesare mostly due to the
changesto Joynton Smith Drive around the Westfield Centre which will result in that
road ending to the north of Block Band all traffic from the new carpark at that site
directed onto Lathlain Sreet. Although the increasesare greatest at Lathlain Street,
thisroadway isalso the longest so emissionswillbe spread out overa larger area.

It isnot anticipated that the increasesin emissionsalong any of the sectionsof road
willadversely impact on local air quality. Also, it ispossble that with the future
development of the “busstreet”, the use of public transport may increase. Any
increase in public transport use islikely to have a beneficial effect on roadway
emissions.

6. DUSTFROM CONSIRUCTION ACTIVITIES

The redevelopment of each site willrequire a considerable amount of earthworks
and construction. There may be exceedancesof the short term (24-hour) PM1o
goalsduring excavation and construction of the areas, but these are not likely to be
forprolonged periodsof time. Airquality management plansshould be designed in
orderto keep these impactsat a minimum in both magnitude and area of
affectation.

7. DISCUSSION

The air quality issuesrelating to the proposed redevelopment stesand “busstreet”
at Belconnen have been outlined and discussed in thisreport. The local
meteorology and terrain have also been summarised asthey can affect the
transport and dispersion of pollutants.

There were found to be no significant issuesin regard to air quality which are likely to
cause adverse impactsdue to the proposal. There may be some short term dust
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impactson existing residencesand patronsof the Westfield shopping mall due to
excavation and construction activities, but these can be controlled to a large
extent with vigilant ste management. Changesin traffic volumesare not expected
to cause exceedancesof airquality goals, but detailed dispersion modelling would
be required to confirm thisquantitatively.
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APPENDIX A
Joint wind speed, wind direction and stability class frequency tables
for Canberra Airportin 1996
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STATI STICS FCR FI LE

MONTHS: Al'l
HOURS : Al'l
OPTI ON:  Frequency

C:\ Jobs\ CanberraChi | dCar e\ CANB96. AUS

PASQUI LL STABI LITY CLASS 'A

W nd Speed O ass (n's)

1.50

3.00

4.50

0.50

W ND TO

SECTOR 1.50

NNE 0. 000000

NE  0.000347

ENE  0.000463

E 0.000463

ESE  0.000463

SE  0.000463

SSE 0. 000579

S 0.000463

SSW 0. 000463

Sw 0.000231

WSW 0. 000579

W 0.000347

WNW 0. 000926

NW  0.001968

NNW 0. 001736

N 0.000810
CALM

. 000116

000231
000347
000000
000000
000116
000000
000231
000347
000116
000000
000116
000347
001157

. 001157
. 000347

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
. 000000
000000

. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000

000000

. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000

000000

. 000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
. 000000
. 000000

000116
000579
000810
000463
000463
000579
000579
000694
000810
000347
000579
000463
001273
003125

. 002894

001157

. 006250

TOTAL 0.010301 0. 004630

MEAN W ND SPEED (nf s)
NUMBER OF OBSERVATI ONS

PASQUI LL STABI LI TY CLASS

0. 000000

1.22
183

. 000000

W nd Speed C ass (nls)

1.50

3.00

4.50

. 000000

B

. 000000

. 000000

. 000000

. 021181

0.50

W ND TO

SECTOR 1.50

NNE 0. 000000

NE 0.000926

ENE  0.000810

E 0.001852

ESE 0. 002546

SE  0.002662

SSE  0.002315

S 0.001620

SSW 0. 000579

SW 0.001505

WBW 0. 002546

W 0.000694

WNW 0. 003125

NW  0.004398

NNW 0. 002546

N 0.001852
CALM

. 000926
. 000231

000579
000347
000231
001042
000000
000116
000231
000694
001042
001042
001620

. 002546
. 001273
. 001042

0. 001042
0. 000810
0. 001157
0. 000347
0. 000926
0. 002662
0. 000231
0. 000000
0. 000000
0. 000000
0. 001389
0. 001736
0. 004167
0. 003704
0. 004630
0. 000694

. 000000
. 000000

000000
000116
000116
000000
000000
000000
000000
000000
000000
000000
000579

. 000810
. 000463
. 000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000
. 000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
. 000000
. 000000
. 000000

. 001968
. 001968

002546
002662
003819
006366
002546
001736
000810
002199
004977
003472
009491
011458
008912
003588

. 017940

TOTAL 0.029977 0.012963

MEAN W ND SPEED (i s)
NUVBER OF OBSERVATI ONS

April 2006

0. 023495

2.00
747

. 002083

. 000000

. 000000

. 000000

. 000000

. 086458
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PASQUI LL STABI LITY CLASS ' C

W nd Speed O ass (n's)

1.50

3.00

4.50

0.50

W ND TO

SECTOR 1.50

NNE 0. 000694

NE 0.001505

ENE  0.001273

E 0.002778

ESE 0. 003009

SE  0.001852

SSE  0.002315

S 0.001042

SSW 0. 000926

SW 0.001042

WsW 0. 001157

W 0.000810

WNW 0. 001968

NW  0.001852

NNW 0. 002199

N 0.001736
CALM

. 001505
. 000579

000694
001157
001389
002315
000926
000000
000116
000579
002546
002431
001273

. 001852
. 002199
. 000926

001968
001852
000926
001389
001042
000926
002546
001273
000347
000000
000116
000810
002431
004514
002662
001389

. 001505
. 000463

001157
001042
001389
001505
001389
000810
000116
000000
001389
003356
004282

. 006019
. 004861
. 001505

000000
000000
000000
000463
000347
000347
000347
000347
000000
000000
000116
000231
001736
000810
000231
000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000347
000000
000116
000926

. 001273
. 000347
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
001273
000810
000347
000000
000000

. 000000
. 000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000347
. 000000
. 000000
. 000000

005671
004398
004051
006829
007176
006944
007523
003472
001505
001968
005324
009028
013773
016667
012500
005556

. 036806

TOTAL 0.026157 O

MEAN W ND SPEED (nf s)
NUMBER OF OBSERVATI ONS

PASQUI LL STABI LI TY CLASS

0. 024190

2.86
1289

. 030787

W nd Speed d ass (nls)

1.50

3.00

4.50

. 004977

. 003009

. 002431

. 000347

. 149190

0.50

W ND TO

SECTOR 1.50

NNE 0. 000000

NE 0. 000000

ENE 0. 000000

E 0.000000

ESE 0. 000000

SE 0. 000000

SSE 0. 000000

S 0.000000

SSW 0. 000000

SW 0. 000000

WSW 0. 000000

W 0. 000000

WNW 0. 000000

NW 0. 000000

NNW 0. 000000

N 0.000000
CALM

. 000926
. 001852

000810
001852
003588
003935
001852
001042
000579
000694
000579
001157
002083

. 001852
. 001968
. 000694

0. 001968
0. 001736
0. 002431
0. 001157
0. 001968
0. 001736
0. 003125
0. 001505
0. 000347
0. 000000
0. 000579
0. 001157
0. 002546
0. 007176
0. 006250
0. 003125

. 001620
. 001273

002778
003241
003241
002546
002083
001852
000231
000000
001042
003935
010995

. 017245
. 008218
. 004167

. 001042
. 001042

006250
006134
002431
000347
004167
002083
000000
000694
001620
016435
022338
023843
014005
002083

. 000347
. 000347

000694
002431
001042
000694
002778
002431
000000
000694
001042
007176
013310

. 021644
. 006713
. 002083

. 000000
. 000000

000694
000347
000000
000347
001389
000000
000000
000000
000347
003588
007523
004861
002778
000000

. 000000
. 000000
000000
000000
000000
000000
000694
000347
000000
000000
000000
001042
003472
. 004514
. 000347
. 000000

. 005903
. 006250

013657
015162
012269
009606
016088
009259
001157
002083
005208
034491
062269
081134
040278
012153

. 000000

TOTAL 0. 000000 0. 025463

MEAN W ND SPEED (i s)
NUMBER OF OBSERVATI ONS

April 2006

0. 036806

6.35
2825

. 064468

. 104514

. 063426

. 021875

. 010417

. 326968

HolmesAir

Siences

Attachment D HASAIir Quality Report.doc



PASQUI LL STABI LI TY CLASS

W nd Speed O ass (n's)

1.50

3.00

4.50

0.50

W ND TO

SECTOR 1.50

NNE 0. 000000

NE 0. 000000

ENE 0. 000000

E 0.000000

ESE 0. 000000

SE  0.000000

SSE 0. 000000

S 0.000000

SSW 0. 000000

Sw 0. 000000

WSW 0. 000000

W 0. 000000

WNW 0. 000000

NW 0. 000000

NNW 0. 000000

N 0.000000
CALM

. 001620
. 000926

002199
004398
005440
004861
002315
001620
000463
000347
000347
001389
000579

. 001620
. 002199
. 002894

001505
001736
002546
002199
002199
002199
001968
001157
000000
000000
000000
001505
003704
007755
006713
003125

. 000347
. 000347

002662
001389
002199
000463
000694
000116
000000
000000
000694
001042
005324

. 006944
. 004514
. 002662

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
. 000000
. 000000
. 000000

003472
003009
007407
007986
009838
007523
004977
002894
000463
000347
001042
003935
009606
016319
013426
008681

. 000000

TOTAL 0. 000000 O

MEAN W ND SPEED (nf s)
NUMBER OF OBSERVATI ONS

PASQUI LL STABI LI TY CLASS

0. 038310

3.59
872

. 029398

Wnd Speed C ass (ns)

1.50

3.00

4.50

. 000000

. 000000

. 000000

. 000000

. 100926

0.50

W ND TO

SECTOR 1.50

NNE  0.007292

NE 0.006250

ENE 0. 005440

E 0.008333

ESE  0.009144

SE  0.006829

SSE 0. 005556

S 0.000694

SSW  0.000810

SW 0.002431

WSW 0. 001273

W 0.001273

WNW 0. 003356

NW 0. 002894

NNW 0. 006713

N 0.007407
CALM

. 003935
. 003819

006829
012384
007870
006481
004282
001852
000694
000347
000694
002199
002083

. 005208
. 002662
. 007639

. 003935
. 001273
005093
006019
002199
002546
002199
000579
000000
000347
000694
002431
006713
. 007407
. 006134
009028

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000
. 000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000

000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000
. 000000

. 000000
. 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

. 000000
. 000000

000000

. 000000
. 000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
. 000000
. 000000
. 000000

. 015162
. 011343

017361
026736
019213
015856
012037
003125
001505
003125
002662
005903
012153

. 015509
. 015509

024074

. 114005

TOTAL 0.075694 0. 068981

MEAN W ND SPEED (i s)
NUMBER OF OBSERVATI ONS

April 2006

0. 056597

1.59
2724

. 000000

. 000000

. 000000

. 000000

. 000000

. 315278

HolmesAir
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ALL PASQUI LL STABILITY CLASSES

W nd Speed O ass (n's)

1.50

3.00

4.50

0.50

W ND TO

SECTOR 1.50
NNE  0.007986 0O
NE 0.009028 0O
ENE  0.007986 0
E 0.013426 0
ESE 0.015162 O
SE 0.011806 0O
SSE  0.010764 0
S 0.003819 0.
SSW  0.002778 0O
SwW 0.005208 0.
WBW 0. 005556 0
W 0.003125 0
WNW 0. 009375 0
NW 0.011111 O
NNW  0.013194 0
N 0.011806 0

CALM

. 009028
. 007639

011458
020139
018519
018750
009375
004861
002431
002778
005208
008333
007986

. 014236
. 011458
. 013542

010417
007407
012153
011111
008333
010069
010069
004514
000694
000347
002778
007639
019560
030556
026389
017361

. 003472
. 002083

006597
005787
006944
004514
004167
002778
000347
000000
003125
008333
021181

. 031019
. 018056
. 008333

001042
001042
006250
006597
002778
000694
004514
002431
000000
000694
001736
016667
024074
024653
014236
002083

. 000347
. 000347

000694
002431
001042
000694
002778
002431
000000
001042
001042
007292
014236

. 022917
. 007060
. 002083

000000
000000
000694
000347
000000
000347
001389
000000
000000
000000
000347
004861
008333
005208
002778
000000

. 000000
. 000000
000000
000000
000000
000000
000694
000347
000000
000000
000000
001042
003819
. 004514
. 000347
. 000000

032292
027546
045833
059838
052778
046875
043750
021181
006250
010069
019792
057292
108565
144213
093519
055208

. 175000

TOTAL 0.142130 0

MEAN W ND SPEED (nf s)
NUMBER OF OBSERVATI ONS

0.179398 0

3.56
8640

126736

. 109491

. 066435

. 024306

. 010764

. 000000

HolmesAir

A 2.1%
B: 8.6%
C: 14.9%
D: 32.7%
E: 10.1%
F: 31.5%

April 2006

Siences
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ACT Standard Grid

Location of the new bus street and redevelopment sites

— — — — Proposed bus street S Redevelopment sites

Fgure 1
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NNW NNE

Annual and Seasonal Windroses
for Canberra Airport - 1996
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