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1. INTRODUCTION

1.1 PROJECT OVERVIEW

This town planning assessment repert has been prepared by ML Design on behalf of Greyhounds
Queensland Lid for the purpose of gaining a Development Permit for use of the site located at 146 — 178
Kingston Road, Slacks Creek for a new Greyhound Racing facility generally in accordance with the plans and
elevations prepared by ML Design shown at Aftachment 2.

The subject site (SS) has previously been used as a landfill site which ceased operations in the mid 1980's.
Since this time the site has been vacant and used for passive informal open space purposes under the
trusieeship of Logan City Council.

The proposed development involves the construction of three new buildings on the site and the required
racetracks, The new building works result in a combined site coverage of approximately 1.7%. Significant
new building works will not occur over the majority of the sile, which is currently capped t re appropriate
separalion from potential contamination sources. The proposed development is consi Qzube a sensilive
reuse given the restrictions which result from prior use and the unstable geotechnica itions which are
likely 1o result from further minor settling of the refuse matter under the capping gffa

Upon detailed technical investigation of the site and assessment of the proposal ¥ggj#t Logan City Council's
Planning Scheme and other relevant statutory documents it is concluded thajthe proposed development is
an appropriate reuse of the site and should be approved subject to regéonable and relevant conditions,
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146 — 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

2. SITE AND APPLICATION DETAILS

21 SITEDETAWLS

Address of site: 146 Kingston Road, Slacks Creek, Queensland 4127
Real property description: Lot 658 on SL 12298

Area of site: 10.24 ha

Zoning: Public Open Space

Owner: State Government

Commercial Uses Industriel Uses
Image 1- Aerial photograph showing subject site, Complon and Kingslon Roads and surrounding development
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146 ~ 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

The site has previously been used as a general purpose refuse (dump) and has been left in a predominantly
‘open’ state with no buit form or significant Imprevements aside from fencing cf the property to Compton and
Kingston Roads and the creation of internal sealed pathways across the site frem Kingston Road.

The site includes a number of gas ‘moniioring devices' (Image 4) which are used to provide readings of the
type and amount of gas being released by the decomposing landfill. Previous discussions with Council have
raised the possibility of either modifying or repositioning the venls to be more visually sympathetic with the
proposed development’s overall site layout. Modification of these vents is considered possible and is will be
discussed further with Council.

Image 2 - taken from centre of site looking lewards south-westem comer
Image 3 - taken from northem end of site towards Kingston and Compton Roa
Image 4 - onsite monitoring venis

A portion of the site’s western and southem boundary
(Image 5) contains what is considered to be regrowth
vegetation which provides a degree of visual screening of
the site from Kingston and Compton Roads. This
vegelation is located within the site and within the Kingston
Road, road reserve area.

Image 5
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The site has principal frontages, Compton and Kingston Roads, approximately 219 and 190m respectively.
There is an existing vehicle crossover and gate to the site from Kingston Road only, approximately 110m
south from the Kingston and Complon Roads intersection. An existing ‘bus stop’ is also located on the
eastern side of Kingston Road approximately 90 m south of the Kingston and Compton Roads intersection.
The road reserve area of Compton Road contains a Council maintained spcon drain which transfers
stormwater runoff from Compten Road fo the east.

Image 6 - taken from north-weslerm comer looking towards Compton Road
Image 7 - laken from south-western comer Jooking north along Kingston

As Image 1 indicates the sile is surrounded by neg-residefitial uses. These activities comprise predominantly
industrial uses adjacent to the site's soutf n&ln and north-eastern boundaries. Existing industrial
access for sites located to the south and gaINg the subject site is provided by the existing road network from

site is currently provided from Cronulla
existing industrial access arrangegents.

J'm'raga o s Ima9

Image 8 - taken from north-eastern comer of sile looking norih east towards Cronulls Courl
Image 9 - taken from south-easfem comer of sife looking west along the southem property boundary
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2.2 SURROUNDING BUILT FORM

The surrounding development compiises a mix of light industrial and commercial buildings only.
Development is predominalely a mix of a Service station, Car service centres, Car yards, Smash repairs elc.

As indicated at Image 1 the subject site fronls either major roads or industrial buildings. Industrial buildings
located 1o the south, east and north-east of the site are predominantly smaller finer grained 1980's/ 90's
factory units typically not exceeding 8.5 m in height.

Development located to the north and west of the subject site comprises predominantly service industry
buildings which also typically do not exceed 8.5 m in height.

23 APPLICANT DETAILS

Applicant: Greyhounds Queensland Ltd Q
o/ ML Design @

GPO Box 714

Brisbane QLD 4001 @ V4

Contact: Andrew Gaffney - Senior Town Planner

Ph: 8237 7248 0

Fax: 3229 6863
Email: andrew.gaﬂney@@ m.au
24 PROPOSED DEVELOPMEg
This application seeks approvgy)wing;

= Material Change ¢f U elopment Permit) Outdoor Entertainment and Restaurant;
= QOperational Nvelapmem Permit) removal of native vegetation (for site access

pur| d
= Building Werks (preliminary approval).

The proposed development is outlined on detailed plans and elevations of the proposal shown at
Attachment 2,

The project objectives have been to;

o Provide a cost sensitive architectural response which will provide the necessary facilities required for
the use to occur;

e mitigate any impacts resulting from the use of the site in relation to on site contamination and
sensitive location of buildings; and

e to accommodate the facility to ensure minimal impact to the surrounding environment and existing
surrounding development.
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New development af the sile focuses on providing fundamental infrastructure within the site, this will entail
the construction of:

o appropriate vehicle access points and internal parking and circulaticn areas;
o three new buildings on the site; and

o 1he necessary racing track and lighting.

The following information highlights the key elements:

Proposed built form
The following information indicates the GFA of the proposed structures 1o be located zQile.

Main ‘Facility Building' - 2,400m? (Excludes plant, switch room and deck) max™@m Building height 17m
above ground level; %

Kennel Block - 363m2; and
Trialling Kennels: - 170m?

Y4
Maintenance shed - 270m? %Q

o Facility Building

The Facility Building is located near to the northqqn bodwfary of the site and directly to the north of the race
tracks. Its [ocation within the property is dejpfmj a number of factors primarily to ensure that viewing
from the building for patrons and lelevisi 598 Is not interiered with by lale afternoon sunlight.

As the attached plans and elevation e the building includes an elevated ‘lookout’ which at its
maximum height would be approximately T$ m above ground level.

The building is simplistic in i out representing a rectangular shape accommaodating;

at ground level &\

e the r@ance and required administration areas;
e a centra®concourse area/ patron amenities and Tote administration for general recreation and

viewing of racing events;
« akitchen and bar area for the preparation of meals and light refreshments for patrons; and

«  atthe eastem side of the building; necessary back of house/ plant rooms and an open deck area.

at first floor level

e aRestaurant /General function / Kitchen / Bar and patron amenities;

al second level;
e  the main control room for racing supervision and broadcast.

e the Restaurant and Function Room area is intended to be open up to 3 - 4 times a week.
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146 — 178 Kingston Road, Slacks Creek
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It is not intended to for the Restaurant to ‘rade’ on a typical 7 day a week basis. Similarly, the frequency use
of this area for ‘general functions’ which may include wedding receptions, conferences elc is unknown at this
fime.

The above uses have been considered wilh the traffic assessment report which has generally concluded that
the facility building can be accommedaled on the site and included the aforementioned functions without
having an adverse impact on local lraffic operations (see traffic assessment repori at Attachment 5 for
further information).

Kennel Block

The kennel Block is located directly to the southwest of the main Facilities Building and will provide the
necessary housing for the Greyhounds prior fo a racing event. This building will accommodate the necessary
racing officials, trainers, vets and weigh in room which are required by national greyhound rules. Once dogs
arrive at the site they are taken into the kennels by the trainers and securely restrained within the building
prior fo racing. No dogs are kept on site overnight.

Maintenance Shed 2

A maintenance shed Is located within the car parking area for trailers which is re{ujped ®r maintenance of the
race track and property. This building will accommodate Iractors/ water ca for site maintenance

pUrposes. y2

Trialling Kennel Blocké& track @

This facility is located directly lo the south of the main trgc rovides a standalone ‘one way - siraight

track’ intended to be used by trainers with younger a§an ‘introduction’ to the racing environment.
Typically trainers will release dogs at the track's westeN{eg# and retrieve them from the eastern end, walk
them back to the start of the track and repeat.

The kennel block provides the necessary i ogs fo allow {rainers 1o concentrate on one dog at a
time. No dogs are kept within the Trialli ock overnight.

Site Use - Typical racing activi V
Atypical racing week wouq formal races events,
s

e 2of these oc pprex 6:30pm with racing events finished by approximately 9:30 p.m.; and

o 2 events@.fm at 4.00pm and finishing approximaiely 7.00pm.
The 'site’ is also intPhded to be available for trainers elc to use for informal training secessions’ during the

week, however access to all site facilities during these times will be limited.

An exact number of patrons 1o a typical race event is difficult to predict however for the purposes of this
planning assessment we have allowed for approximately 100 to 150 persons per racing meet.

The major race meet of the week, Thursday nights, we have allowed for approximately 250 - 300 persons per
racing meet.

Vehicle access and internal circulation

The primary vehicle access/ exit to the site will be gained from Kingston Road only via a ‘left in left out’
arrangement. Egress from the site is proposed from both Compton Road and Kingston Road (left out only).

The site will accommodate 142 car parking spaces for patrons and a separate area for Greyhound Trainers’
which will accommodate a further 50 larger spaces required for dog trailers.

The site layout also includes a ‘drop off' area located near to the Facility Building which will accommodate
persons arriving at the site by taxi and/or private vehicle who do not intend to park at the site for the duration
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146 ~ 178 Kingston Road, Slacks Creek
DEVELOPMENT APFLICATION

of an event. The proposed internal roads and car parking areas will be appropriately signed to allow for easy
driver orientation.

The aflached site plan indicates the way in which these internal car parking areas will function and is
discussed further with lhe traffic assessment report at Attachment 5.

Racetrack and lighting

A plan of the racetrack is shown at Attachment 2 with more detailed information regarding the form of the
track and potential impact on matters such as topography and drainage patterns outlined in Attachment 6.

Due to the falling nature of the site from approximately RL34 (weslern boundary) to RL29 (eastern boundary)
and the need to keep the track in a 'horizontal alignment’, an amount of filling/battering will be required at the
eastem end of the tracks. This battering will be integrated with intended stormwater drainage design prior to

discharge.

The proposed lighting of the tracks will be provided by a total of 9 pole mounted lights. intended lighting
system to be used is shown at Attachment 7 and are up to 30m in height. Li cated toward the
southern end of the site are approximately 20m in height with lights located towargs hern side of the

property approximately 30m in height.

All neighbouring and nearby development located to the north northeast, e d south of the site and
consists of either commercial or light industrial developments. It is not cons?re that the proposed ‘lighting'
intended for the track will cause any delrimental impact to surroun@ pment.

Removal of Vegetation

An assessment of the propesed removal of remn
development and is contained at Attachment 8.
contained at Attachment 2 the removal of th W
lo and within the site.

ation has been undertaken for the proposed
ingscated within this document and the ‘Site Plan’
is required to facilitate appropriate vehicle access

The PVMP assessment concludes tha rode€ed development and removal of a number of trees from the
site is reasonable to allow for safe site a8¢gess.
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3. MATTERS FOR CONSIDERATION

The previous use of the site for general refuse purposes presents a number of unique site based constraints
which slem from Ihe fact that existing landfill is to remain onsite,

From a project viability position, a key consideration was the ability fo feasibly consiruct the required
buildings and other structures whilst ensuring the existing contamination is not substantially disrupted to
ensure appropriate ongoing safety for future users.

Similarly, the way in which stormwater management and vehicle access to and from the site is achieved and
managed were also important considerations during the assessment of the project.  This has involved
investigation into a number of key areas which include;

= On-sile contamination and management,
= |nfrastruclure provision;

= Hydraulic/stormwater management; and

= Traffic assessment. 2
The following information highlights the key findings of the technical i igatgns. Furher detailed
information can be obtained within the technical reporis attached to this towWNplg#thing assessment (see
Attachment 4 — Contamination Site Investigation, Attachment 5 - Trgffic mpact Assessment and

Aitachment 6 - Infrastructure Servicing Plan and Site Based Storm@a agement Plan).

3.1 SITE CONTAMINATION Y@
s

An investigation of Cronulla Park was undertaken to hether the site its current condition poses an
unacceptable risk to human health and/or the recgiving Sgyfonment, and subsequently, whether remediation
will be required for the redevelopment of the si Wgan Greyhound Facility.

The investigation confirmed that a capp, erMas been installed over most of the site, however an
engineered liner was not found. Q‘

ic and Srganic contaminants have been found in groundwater; these
ble risk to off-site ground and surface water receptors.

Elevated concentrations of inorg
however are unlikely to pose

ertaken by Logan City Council indicates that landfill gas is unlikely to

Long term landfill gas monito
pose an unacceptabl 'Msiie receptors. However elevated concentrations of methane and vapours
have been detected&ae capping layer which pose a risk to future sfle users. The key remedial

measures requirgd 19r the Yedevelopment of the site include:
= bui[di& capping layer in the eastern embankment of the site;
= the inclusion of gas protection measures in future buildings; and
= maintaining the integrity of the cap through the appropriate redevelopment methods.

The site js listed on the Environmental Management Register (EMR) for the notifiable activity “Landfill”.
DERM has advised that the site is not managed under a Site Management Plan (SMP). The site is not listed
on the Contaminated Land Register (CLR). A copy of the EMR search result is contained within the
Contamination assessment report prepared by Cardno at Attachment 4.
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146 - 178 Kingston Road, Slacks Creek
DEVELOPANEN T APPLICATION

3.2 INFRASTRUCTURE SERVICING

The infrasiructure servicing assessment has identified relevant available services in close proximity to the
development sile. Dial-Before-You-Dig information has noled the presence of water supply reticulation,
sewerage reticulation, electrical services (Energex) and communications services (Telstra) along Kingston
Road and Compton Road.

Discussions held with Logan City Council have also noted that the capacities of existing water and sewerage
reticulation networks are adequate for the facility.

Electrical and communications connection points will be identified during the Operational Works
phase.

33 STORMWATER MANAGEMENT

Hydrologic and hydraulic models have been completed lo quantify and assess the pgak runoff at the
development's discharge locations for the existing and developed scenarios. Th water sirategy
focuses on attenuating developed discharges with the use of detention basins.

The modelling results have demonstrated thal there is no nett increase of peakis e from the developed
scenario for all storm events up to and including a Q100 event. A capac k of the existing open
stormwater channel which flews north east along the southem and western bourMaries has been completed
taking into consideration contributing upstream catchments and the neraid flows associated with the new
development. This check has confirmed that the capacity exists a€d J#is intended that the open channel be
ceded o Logan City Council with appropriate easement rights %

Water quality modelling has also been completed base a 4efitment train approach and utilising best
management practices with the results demonstrating igad on targets are within Council requirements.
Detailed design in conjunction with appropriate C measures will be undertaken during the

Operational Works phase. V

3.4 TRAFFIC ASSESSIVIENQ~

hag determined that traffic associated with the proposed development
will have no significant impa {™#hpacity and operalion of the surrounding road network. Development
traffic movements is estimai®g tooincide with the commuter peak periods during the PM peak. Detailed
intersection analysis t development traffic will not significantly impact on the current levels of
service of the key&d%tfe of Kingston Road with Complon Road and Moss Streel during the opening
year and 10 ye st Opening) design horizons. In addition, the TIA also demanstrates that the traffic and
{ransporl asp e DA comply with the requiremenis of Austrafian Standards, the Department of

Transport and Ma Roads and the Logan City Council, including those for access, car parking, servicing and
pedestrian provisions.

The traffic impact assessment (

Mitigation measures for minimising impacts on the surrounding road network associated with development
traffic include the implemeniation of signage provisions and way finding measures, ensuring that sight lines
are maintained at the access points, particularly at the proposed Compton Road access {via tree
management), and the implementation of traffic control plans during the construction of the development,

Page 11 of 44

13-054 DL Documents Page 12 of 228



146 — 178 Kingston Road, Slacks Creek
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4, DEVELOPMENT ASSESSMENT

35 OVERVIEW

The planning framework relevant for assessment of this Development Application is the Sustainable Planning
Act 2009 (SPA) and the Logan City Council Planning Scheme.

In accordance with Section 238 of the SPA a Development Permit is required for assessable development.
Accordingly this development application seeking an approval for & Development Permit for Material Change
of Use for an Outdoor Entertainment and Restaurant use and a Preliminary Approval to Carry out Building
and Operational Work.

Section 313 of the SPA requires that the following matiers are to be assessed for a ‘Code Assessable'
development application.

(2) The assessment manager must assess the part of the application against each of the following
matlers or things to the extent the matter or thing is relevant to the development— q

(a) the State planning regulafory provisions;
(b) the regional plan for a designated region, to the extent it is not identified indhe
being appropriately reflected in the planning scheme; Q

ing scheme as

(c) any applicable codes, other than concurrence agency codes the as
apply, that are identified as a code for IDAS under this or another Act;

(d) State planning policies, to the extent the policies are not idenffﬁez in—## any relevant regional plan as

manager does not

being appropriately reflected in the regional plan; or

(ii) the planning scheme as being appropriately reflected in rh% ng’Scheme;

{e) any applicable codes in the following instruments—

(i) a structure plan;
(ii) a master plan;
(iii) a temporary local planning instrument;

{iv) a preliminary approval to which section 2: plie

(v) a planning scheme;

() if the assessment manager is an infr, rovider—the prionity infrastructure plan.

Note—

See chapters 2 to 4 for particular pr&sions about the relationship between the matters or things
mentioned in subsection (2).

(3) In addition to the m ings against which the assessment manager must assess the
application under subsecti he assessment manager must assess the part of the application having
regard fo the followi

(a) the common rn@

(b) any deve, nt Bpproval for, and any lawful use of premises the subject of the application or
adjacent pre%

(c) any referral 89ency’s response for the application; ‘
(d) the purposes of any instrument conlaining an applicable code.

(4) If the assessment manager is not a local government, the laws that are administered by, and the
policies that are reasonably identifiable as policies applied by, the assessment manager and that are
relevant to the application, are taken to be applicable codes in addition fo the applicable codes
mentioned in subsection (2)(c) or ().

(5) The assessment manager must not assess the application againsi, or having regard to, anything
other than a matter or thing mentioned in this section.

(6) Subsection (2)(a), (b) and (d) does not apply for the part of an application involving assessment
against the Building Act.
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3.6 INTERPRETATION

The propesed development is defined as an 'Ouldoor Entertainment’ use. The following definition is provided
under Schedule 1 - Dictionary, of the Logan City Council Planning Scheme;

“Outdoor Enterlainment’ means the use of premises for any form of entertainment, game, recreation or sport
which occurs primarily outdoors and for which admissicn is limited by a charge, an invitation or the like. The
use also includes an associated activity being—

(a) a food outlet where the GLA does not exceed 50m? and involves a kiosk or a light refreshment booth; or
(b) the sale fo the public of liquor pursuant to a ficence under the Liquor Act 1992; or

(c) a shop where the GLA does not exceed 100m2 and involves the sale of a good or a service related to an
aclivity which characterises the use of the premises; or 2

(d) a spa pool, sauna, solarium or other sport or recreation facility.

Example of an outdoor entertainment activity—Boating; cycling track; drive-j or outdoor film or
theatre; equestrian centre; golf course; golf driving range; piaying fields (wher and a fee is charged
for admission); race track; rifle or pistol range; swimming pool; tennis court; tou raction (outdoor); frail or
mountain bike riding; trotting track; waterslide; zoo; feles, fairs; camivals; angnimal related event such as an
animal nursery, a dog show or trial, gymkhana, and a rodeo; conceg jgmmboree; motor vehicle event such as
a car or bike show; fireworks, propagating plant event such lower show; orienleering and outdoor

activities such as a sporting event.

“Restaurant” means the use of premises for the regular s able service, of substantial meals to the
public, primarily for consumption on the premises. Thg#lisg aXo includes an associated activity being-

(a) the provision of takeaway meals; or
(b) the provision of music, entertainment an \mg/

The intended use of the site for "Outdoo%nleriainment' and “Restaurant” is generally in accordance with

Council’s definitions as listed aEfVV

3.7 PREL EMENT MEETING DISCUSSIONS
A formal pre-l meeting was held at Logan City Council on 19 November 2009.

The meeting wasNattended by Council officers representing Tralffic, Transportation, Development, Parks
Planning, Health and Environmental Management sections.

Greyhounds Queensland Ltd was represented by relevant Design and Town planning staff from ML Design
and technical staff from Sinclair Knight Merz. A full list of persons in attendance is provided within the
attached pre-lodgement meeting checklist (see Attachment 3).

In general, the response from Logan City Council was favourable. Matters for consideration included;
o On-site contamination and management;
o Potential requirement for a footpath/cycleway along Compton Road;
o Stormwater quality;
o Retention of existing vegetation primarily adjacent to the site’s Kingston Road frontage.
All of the above matters have been considered during the preparation of the required technical reports.
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o Infrastructure contributions

Preliminary discussions have occurred with Council regarding the potential infrastructure charges which
would be applicable for this proposed development. The required infrastructure elements will include;

o Water and Sewerage supply; and
o  Trunk Road infrastructure.

The methodology used for the calculation of the applicable charges have been based upon Council's existing
contributions required for 'Cenires’, which calculate the confribution based on 30EP for waler supply and
sewerage. Information contained within our engineering assessments indicate that this rate is significantly
higher than what would normally be applicable to a development of this intensity.

Polential Easement for Stormwater

Stormwater runoff from external catchments (as shown on Figure D1 of Attachment 6) i arged through
the site generally adjacent and parallel to the southern and eastern boundaries. Prelim iscussions with
Council have conveyed the potential for an easement over this area of the siteq of Logan City
Council for access and maintenance purposes. The applicant generally suppog# this\gncept and will work
with Council during the application process to determine the limits of any potenti ent area.

Y4

3.8 LEVEL OF ASSESSMENT AND RELEVANT CQR
The subject site is located within the ‘Non Urban and CoggerviioglLocality’ and within the ‘Public Open

Space Zone - POS' zone.
Table 3.4.4 listed under Chapter 3 - Assessment Prov \ ocalilies, Zones and Sub areas states that a
a code assessable development where located

Material Change of Use for an ‘Outdoor Emerla|
within a Public Open Space Zone, in any su 1Iar|y Table 3.4.4 also stales that a ‘Restaurant’ is

Code Assessable in the Public Open Spac ny sub precinct.
The proposed Operational Werks for r vegetation is listed as Code Assessable Development and

requires assessment against the V efation Management Area Code.

The relevant codes are st Q

o Nonurba rvatlon locality and zones code (Section 3.4 .9) (see below);

o Vegels '@‘-- gnagement Area Code (see below);

o Works CoNes (Section 5.3 .1); the Works code includes the following sub codes;
o Parking code; (see Attachment 5)
o Landscaping code;
o Earthworks code (see Attachment 6);
o Adverising devices code (not applicable fo development application); and
o |Infrastructure code. (see Attachment 6) :

The following information highlights the proposed development's assessment against the;
Non urban and conservation locality and zones code (Section 3.4 .9);
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Non Urban and Conservation Locality and Zones code
Table 3.4.11 - Specific outcomes and prescribed solutions for the Non Urban and Conservation Locality

collector road, non-residential traffic,
through traffic or traffic that does not
ordinarily use the urban access road or
minor urban collector road; and

(b) a major road does not have an
adverse social impact on a
neighbourhood; and

(c) there is no adverse impact on a
charactér area in particular a
streetscape and a public place; and

(d) there is no adverse impact on visual
amenity; and

(e) there is no adverse impact on the
privacy of an existing or a planned

Criteria

Y
O

&mpl[es with

wintent of
Performance
Criteria
Complies  with
intent of

Performance Criteria Acceptable Solution Complies with Applicant Response
Acceptable
Solution/ intent Q
of Performance
Criteria or
Performance
Solution y
Protection and enhancement of amenity and character v Z
01 Development protects and | S1.1 None applicable.
enhances the amenity and character of
the zone and sub-area by providing
that-
{a) development does not introduce Complies with | The subjecGitp#s lzated at the corner of two major roads, Cempton and Kingston Roads. Surrounding the
inlo an urban access road or a minor intent of | Subject Site nificant area of land designated for industrial and commercial use. The issue of traffic 1o
urban Performance CW! has been discussed in detail within the aftached SKM Traffic Assessment report. This report
es Wal the proposed development can be [ocated at the site without adverse traffic impacts on the

he site is not located within a characier area and therelore complies with this performance criteria.

The subject site will be developed generally in accordance with the architectural plans and elevations show at
Attachment 2. These plans indicate that buildings on the site will be located behind existing trees with the
existing streelscape to Complon and Kingston roads remaining primarily intact.

ltis not considered that the proposed development will adversely impact on visual amenity.

Not applicable to the development application
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146 ~ 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

residential use; and

() landscaping and other treatment is
provided to adequately buffer or screen
a

residential use or a public place from
the adverse impacts of development;
and

(g) development along a major road
achieves a high standard of visual
amenity and landscaping treatment;
and

(h) development is in good order and
stale of repair and not unsightly; and

(i) the safe and efficient use of an
existing or planned service or facility is
not discouraged; and

(i) the level of crime or the fear of
crime, in particular assault, property
damage and

offensive behaviour, is not increased;
and

(k) the risk of vulnerability of vulnerable
people to crime and victimisation is not
increased; and

(1) vulnerable development is not
established in the non urban and
conservation locality; and

(m) development does not create a
vulnerable setting particularly in a
vulnerable area,

Performance
Criteria

Complies with
intent of
Performance
Criteria

Q\/

Whilst the subject site is located at the
are minor when compared to the sit
trees at the site will remain apart fro
car parking areas. An assessment of t
PVMP contained at Attachrgent ¢

It is not considered that
portion of the sile
streelscape in a hig

pton and Kingston Roads praposed buildings on the site

will be localed away from pnimary frontages. Exisling mature
josgpwhich are required to be removed to gain access info proposed
roposal's impact has been addressed through the preparation of a

ive amount additional landscaping will be required for the site as a significant
an ‘open’ setting. It is considered that the proposal will retain the existing
ngird of visual amenity.

The propoged ment is for the Queensland Greyhounds Ltd which will ensure any proposed
develop@ main at a high level.

Q&ic&ble 1o the application.
3

Not applicable to the application.

Not applicable to the application.

Not applicable to the application.
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146 - 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

Not applicable to the application.

Noise and vibration emissions

4
&8

02 Development protects and
enhances the amenity and character of
the zone and sub-area by preventing
and minimising emissions of noise and
vibration which-

(a) cause environmental ham,
environmental nuisance or a nuisance
lo adjacent premises and a noise
sensitive place; and

(b) cause harm to personal health and
safety or property damage; and

(c) cause adverse impacts to native
animals; and

(d) exceed the intended ambient noise
levels for the zone and sub-area

§2.1 Development being
assessable development complies
with the requirements of section
1.1 (Noise emission and
immission standards) in schedule
3 (Standards). ¢

Complies with
intent of
Performance
Criteria

Q-

odate (patrons and cuslomers at the Restaurant); and

The proposed development ; omorﬁ:s two primary functions those being;

= 3 Facilities Buildi 0
= 2 Greyhound rac! :
7 e proposed development will creale environmental harm in relation to an adjacent or
 pijce. All development adjeining or surrounding the subject site is non-residential. The

areas to the subject site are located at Soulhgale Drive approximately 184 m lo the
site. “Noise’ generaled from the subject site is minor and would include;

vehicles entering and leaving the site;
low-level noise associated with the facilities building;

o maintenance activilies which may include mowing and general maintenance involving & tractor
within the site.

NB: the Kennel Building is an acoustically treated and air-conditioned environment to ensure that the
greyhound dogs are relaxed and not excited prior to a race. As previously mentioned dogs are not kept onsile
ovemnight.

Sensitive receiving environments do net adjoin or are located within praximity to the subject site.

Air emissions

03 Development protects and
enhances the amenity and characler of
the zone and the sub-area by

$3.1 Development being
assessable development complies
with the requirements of seclion

Complies  with

intent
Performance

of

The proposed development is not a use which courses environmental harm or adverse impact on regional air
quality. The existing monitoring of air quality which is required due to the site's previous use will continue and
is discussed further in Atlachment 4. The conlaminalion assessmenl investigation concludes that the

13-054
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146 - 178 Kingston Road, Slacks Creek

DEVELOPMENT APPLICATION
preventing and minimising 1.2 (Air emission standards) in Criteria proposed development can occur on the site. It is not considered that an air quality investigation report is
emissions of odour, dust and other schedule 3 required in this instance.
pollutants, including greenhouse gases, | (Standards).
which-

(a) cause environmental harm,
environmental nuisance or a nuisance
beyond the premises; and

|
(b) cause harm to personal heallth and 2

safety and property damage; and @

(c) have an adverse impact on regional

air quality. 11873 /7

Light and radiation emissions V4

04 Development protects and S4.1 Development being ; : i
enhances the amenity and characler of | assessable development complies Complies with | The proposed iava megh does include lighling around the track.

the zone and sub-area by preventing | with the requirements of section ?;?ll;trmance o | Technical ed al Attachment 7 indicates the proposed lighting system.
and minimising 1.3 (Light emission standards) in | .~ ]
light and radiation emissions which- schedule 3 (Standards). Criteria nghtlng required for the racetrack is limiled to the outer periphery of the track which is setback well
the s 1 site.

(a) cause environmental ham,
environmental nuisance, a nuisance or i
glare; and

ent surrounding the site is not a sensitive receiving environment. It is not considered the proposed
will impact on surrounding development.

“(b) cause harm fo personal health or

safety or property damage; and QV

(c) cause adverse impacts to nafive
animals; and

4
&\ |
(d) exceed the intended ambient light

and radiation levels for the zone and
sub-area.

Vehicle repair station

;-imw\ = Page 18 of 44

L= % Greyhounds Queensiand

13-054 DL Documents Page 19 of 228



146 — 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

05 Development for a vehicle repair
station is not carried out on the
premises.

85.1 Development ensures that a
motor

vehicle is not repaired on the
premises unless-

(a) the repairs are day-to-day
maintenance; and

(b) the motor vehicle is owned
by the occupier of the premises
and nommally parked on the
premises for use by the occupier
of the premises.

Not applicable to the development application.

4
3

p
L 4

Protection and enhancement of ecosystems

VY

08 Development protects and
enhances ecosyslems including their
biodiversity from the adverse impacls
of-

(a) land degradation, land
contarnination or fand subsidence; and

(b) a worsening or nuisance; and

{c) stormwater pollution through the
application of water sensitive urban
design; and

(d) groundwater pollution, by
maintaining existing levels of shallow
groundwater where acid sulphate soils
are present and not permitting the
unsustainable ingress of

saline water to freshwater aquifers; and

(e) environmental harm, environmental
nuisance or a nuisance; and

$6.1 None applicable

Complies with
intent of
Performance
Criteria

dfill site” for domestic waste purposes.

The attached C
purpose whjét ma

on Assessment states that the site can be used for the proposed development
ging on-site contamination matters.

Stormwater ement has also been addressed within the attached reports. This report indicates that

stg er cgiTbe managed on the site without cross contamination.
@nﬂ design principle engaged during the formulation of the attached proposed development has been
[o

is in place across the majority of the site is only penetrated where required for bullding or track feoting
urposes, therefore containing contamination ‘as is’ minimising environmental harm.

whint of the fact that any new development on the site would need to ensure that the existing capping
%w

See attached reports for further information regarding these matters.
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Page 19 of 44

. Greyhounds Quaeasland
DL Documents

Page 20 of 228



146 - 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

{f) an environmental weed or a noxious
plant; and

{g) a contaminant or g waste; and
(h) acid sulphate soils ; and

(i) a hazard or a disaster.

Protection and enhancement of nature

conservation values

X

07 Development protects and
enhances nature conservation values
by providing that development does not
have an adverse impact on-

(a) land and soils; and

(b} the environmental values and
integrity of waters, a walerway or a
wetland; and

(c) native plants which are a significant
tree or have significant biodiversity and
ecological values; and

(d) a core area, linkage area and
remaining bushland; and

(¢) riparian habitat; and
() koala habitat; and

(g) the natural and rural landscapes
between the urban areas of the
planning

scheme area and the urban areas of
the Redland Shire Council and between
the

S7.1 None applicable.

y 4
Complies with | The proposed development will no% adverse impact on the site’s conservation values. At present
intent of | there is an existing area of mature tredlocated adjacent o Kingston Road which will be primarily retained
Performance aside from trees which will e requifed to be removed for access purposes.

Criteria A PVMP has been prep

?\
¥

lor $he application and is contained at Attachment 8.

Q\/
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146 - 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

urban areas of the planning scheme
area and the urban areas of the Ipswich
City

Council; and

{h) nature conservation values.

08 Developmerit rehabilitates and
enhances degraded or cleared areas
by-

(a) planting a native plant endemic to
the zone and sub-area; and

(b) rehabilitating a waterway and a
wetland to function to its nalural
capacity; and

(c) enhancing a riparian habitat, a core
area, a linkage area and remaining
bushland

S58.1 None applicable

Complies with
intent of
Performance
Criteria

The applicant does nol object to a condition whi uires that the numbers of trees to be removed by the
proposed development will be recorded and rep in an appropnate location efsewhere on the site.

Protection of natural physical processes

09 Development does not have an
adverse impact on nalural physical
processes in particular groundwater
quality and recharge processes.

59.1 None applicable.

Complies  wi
intent of

Performange
Crite'QV

P\,
»

cposed development does not intend to significantly medify the existing ground levels across the site
hich will ensure that the impact on groundwater will be minimal if not negligible. See Attachment 6 for
urher detail.

Protection and enhancement of character areas

010 Development maximises public
access to public recreation areas and

510.1 None applicatle.

" Com plies with

The proposed development will not prohibil general public access. Council has been aware of the proposal for

conservation areas. intent of | use of the land for a greyhound facility and have provided informal consent to proceed with this application
Performance (Council Minute contained at Attachment 1).
Criteria
I\: m ‘ % Page 21 of 44
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146 - 178 Kingston Road, Slacks Creek
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011 Development protects and
enhances parks and other character
areas in the locality.

S11.1 None applicable

The proposed development enhances the existing site by providing a viable use which is in accordance with
Council's intent.

Future use and development of the site would always be restrained given its former use as a general-purpose
tip.
The use of the site for Outdoor Entertainment and Restaurant funclions are appropriate uses which are suited

to the existing site constraints and will enhance the local area by providing a specialised recreational facility
which is available to members of the public.

BN

Protection and enhancement of personal health and safety and property

XY

012 Development protects and
enhances personal health and safety
and property by the application of crime
prévention through environmental
design principles which provides that-

(a) a building, a structure or a space
can be easily observed by people
passing by, living, working or recreating
in or nearby to the development
through-

(i) the avoidance of a blind corerin a
pathway, stairwell, haliway and a
parking area; and

(ii) the provision of an entry to a
building

which is clearly visible to prevent
unwanted access and lo assist persons
trying to find the building; and

(iii) the avoidance of a fence and
landscaping which obstructs casual
surveillance and allows an intruder to
hide; or

(iv) the lighting of an entry, service

$12.1 Development being
assessable development does not
provide-

(a) a blind comer involving a
change in direction of 75 degrees
or grealer; and

(b) a pathway that is longer than
20 metres; and

(c) an entry 1o or an exit (other
than an emergency exit) from a
building which is not located at
the front of the building; and

(d) planting along a pathway or a

pedestrian shelter of a tree witK
trunk which is not clear to a

height of 1.2 metres or wj
other plants which grow to
height of more than 600mm.

$12.2 Development other than for
house, caretaker's dwelling,
development display and sales,
public recreation, group dwelling,
dual occupancy, home business,

Complies  with
Acceptable
Solution

Q\/

N

Not applicable to the dsvelopmenl)ppli tion.

The proposed car and Facility Building will contain suitable lighting to ensure a safe envircnment
is created between ar park and other buildings on site.

Not appiag#le

v

e development application.

Delailed landscape design has not been prepared for the site however will be addressed during the
submission of an Operational Works application, The applican! does not object to Council including a
condition which reflects the aforementioned planting requirements along pathways.

Noted.
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146 — 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

area, pathway and a parking area
which does not produce glare or a dark
area; and

(v) the provision of security hardware
such as a security grille, a shutterand a
door which allows for casual
surveillance; and

(b) access fo a building, a structure or a
space is restricted through-

(i) the clear identification of the building
fo ;
prevent unintended access and to
assist

persons trying to find the building; and

(ii) the provision of an entry to a
building

which is not confusing;

and

(iii) the provision of a fence and
landscaping which deters access to the
premises and does not allow an
intruder lo

gain access lo the premises; and

(iv) the provision of security hardware
to reduce opportunities for
unauthorised access; and

(c) a building, a structure or a space-

(i) creates a cared for image; and

(ii) uses materials which reduce the

animal husbandry, agriculture or
forestry provides street numbers
with a minimum height of 300mm
visible from the road.

13-054
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146 - 178 Kingston Road, Slacks Creek
DEVELOPMENT APPLICATION

opportunity for graffiti or vandalism; and

(iii) is clearly defined from a public
place to

express a sense of ownership and to
reduce illegitimate use or entry.

O

013 Development prolects and
enhances personal health and safety
and property of the community from-

(a) a hazard; and
(b) a disaster; and

{¢) in the case of a residential use, the
use of chemicals, gases and other
polential contaminants on the premises
in  quantities that would not be
reasonably expected from  the
residential use

513.1 Development is not located
on premises which is
contaminated land.

Complies  with
the intent of the
Performance
Criteria

014 Development involving the
disposal of putrescible waste protects
and enhances operational airspace
within the Archerfield

aviation buffer area from the impac!s of
wildlife, particularly flying veriebrates.

S14.1 Development involving the
disposal

of putrescible waste is not located
on

premises situated within the
operational airspace of the
Archerfield aviation buffer area“

Complies

The proposed development is located on site Xontains contamination.

The Contamination Assessment rep:
maintaining suitable separation bet ighi

<
&

ment 4) demonstrates that the proposed use can occur whilst
exjghing contamination and proposed users of the sile.

i wj plicable to the development application.
Acceptable
Solullon 3

Y

has a ground floor level which is above
the 0.2% annual exceedance

LSSt P St Q: Complies with | Nol applicable to the development application,
Acceptable

(a) a hospital and associated Solution

institutions and focal emergency

services facilities,

13-054
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probability (AEP) flood; and

(b) strategic community infrastructure
not specified in paragraph (a), has a
ground

floor level which is above the 0.5%
annual exceedance probability (AEP)
flood.

016 Development for strategic
community infrastructure is able to
function effectively during and
immediately after bushfire and landslide
evens,

§16.1 Development for strategic
community infrastructure is
located on premises thal-

(a) is not in the bushfire hazard
area; and

(b) does not have a slope with a
gradient of 15% or greater

Complies with
Acceptable
Solution

Not applicable 1o the development app&%2

&

Surveillance infrastructure

&X

017 Development protects the line of
sight of the existing and planned safety
camera network.

S17.1 None applicable.

Complies with
Acceptable
Solution

QY

AW
Wb&e to the development application.

018 Development is protecled from a
reverse amenity impact of the operation
of a lawful use of other premises which
would have an adverse impact on the
development.

518.1 None applicable

Vs

r%liesv with
%me table

ution
—

Not applicable to the development application,

019 Development does nol put in
jeopardy the continued operation of a
lawful use of olher premises which is
not a lawful non-conforming use.

519.1 None applicable

Complies  with
Acceptable
Solution

Not applicable to the development application.

13-054
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020 Development in respect of a lawful | $20.1 None applicable

use which is a lawful non-conforming gompiie;i with | Not applicable to the development application.
use does not- cce?ta e
Solution

(a) prolong the life of the operation of
the lawful non-conforming use beyond
the

likely duration of the lawful non-
conforming use; and

(b) increase the magnitude of the &

operation of the lawful non-conforming

use; and
V4
(c) increase any adverse impact of the
operation of the lawful non-conforming
Use. G\
Protection of the retail centre hierarchy . ?4'/
021 Development for a local service S21.1 None applicable. e
function of apglislricl sevice function PP gompli'::l with | Not app@l e development application.
which is not a consistent development sg{”g ~ V
in the non urban and conservation aie-

locality is developed in the Local
Business zone, in the case of a local
service function and the District

Business zons, in the case of a district
service function. <\V

ﬁﬁglgiﬁglggngt;ﬂ ;nﬁ%;ﬁg;ce ez HTlone Epphetie Xn;pYes with | Not applicable to the development application.

locality, other than the Local Business plable

/< A
zone and the District Business zone. Q~ NSolution

i’}y@% M Page 26 of 44
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Satisfaction of community and economic need and protection against adverse impacts on existing or planned development providing services or facilities

023 Development provides a bensfit to

$23.1 None applicable.

use which is not consistent
development in the zone and sub-area,
is to be developed in the cenires
locality

ihe intent of the

AN

Performange
Crit@V

and satisfies both a community need Complies  with | The proposed development represents a non-residential use which contributes to diversification of Logan City
and an economic need of the residents the intent of the | Council's ecanomic base,
: erformance

of the planning scheme area. grit:ria The closure of Greyhounds Queensland facility at the Gold Coast provides a need for Greyhound racing
facilities within the southern areas of the city, genergly between Brisbane and the Gold Coast. It is considered
that there is an economic and community need | pe of facility,

g;ﬁn?::f {ggg‘; ?;;:ﬂﬁi gmany ek None eppliealc Complies  with | llis not considered that the proposed deylopMgnt represents a compeling commercial use.

planning scheme area as a result Q.f. g:ﬂ:;ﬁr;:.'g; s The proposed use of the site for Grayl cing is a slandalone development which essentially does not

existing or planned services or facilities Criteria compele with other deveiopment [oc%d adfacent or near to the site.

being put in jeopardy by the

development due to adverse physical

or financial impacts V4

Consolidation of development

025 Development in a zone and any | 525.1 None applicable Complies with | Outdoor En ‘n&m/ Restaurant uses are ‘code assessable’ within this Public open space zone.

sub-area is fimited to development the intent of the

which is consistent development in the Performance '

zone and sub-area. Criteria V

y 2
026 Development for a non-residential | S26,1 None applicable Complies wi plicable to the development application.

Protection against development of an

A
d which is inconsistent with the reasonable expectations of residents

027 Development being-

(a) a material change of use or
reconfiguring a lo! for a residential use
has a density which does not exceed
the density specified in Section 3.1
(Residential density standards) in

$27.1 None applicable.

inconsistent scale form and injagsi

v

Complies  with
the intent of the
Performance
Criteria

Not applicable to the development application.
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Schedule 3 (Standards); and
(b) reconfiguring a lot complies with-

(i) the standards in section 2.1
(Reconfiguring a lot standards) in
schedule 3 (Standards); and

(ii) in the case of the subdivision of land
outside the Urban Footprint, the
Regulatory Provisions of the South
East

Queensland Regional Plan.

4
3

028 Development is consistent with
the scale and form of development
intended for the zone and sub-area by
providing that the development-

() is of a scale and form which is
compatible with the existing and
planned

buildings or structures in the zone and
sub-area having regard to-

(i) height, mass and proportion; and
(ii) roof form and pitch; and

(iii) building matenials, patterns,
textures and colours and other
decorative elements; and

(iv) windows and doors; and
(v) verandas, towers and eaves; and

(vi) fencing, landscaping and entry

528.1 Development has a site
cover which does not exceed the
site cover standards specified in
section 5.1 (Site cover standards)
in Schedule 3 (Standards).

$28.2 Development provides a
road boundary clearance which
meels or exceeds the road
boundary clearance standards
specified in section 5.2 (Road
boundary clearance standards) in
schedule 3 (Standards).

o

/7
%

528.3 Development provides a
side and rear boundary cleagggce
which meets or excesds
and rear boundary clearan
standards specified in section 3.3
(Side and rear boundary
clearance standards) in schedule
3 (Standards).

Complies  with
the intent of the
Performance
Criteria

7 4

4
{ pas a very low site coverage. The total gross leasable area of the proposed
d on the current site area the proposed development represenls a site

The proposed developi
development is 3,2
coverage of appro Y.

The spegffiedproy boundary clearance is 20 m. The proposed development complies with this eriteria for that
part of thexglte J@nting Kingston Road. The proposed facility building is located within 20 m to Compton Road.
H er giyen that;

e has frontage to two roads;

s required to accommodate a significant area of the site to ‘racetracks'’; and

1 o the majority of the Facility Building and other buildings are low-levelled’ siructures which typically does not

exceed more than 8.5m above ground leve! (aside from lookout lower) a portion of the building within a 20
m setback to Compton Road is considered to be an acceptable outcome in this instance.

The proposed development complies wilh side boundary setbacks.

13-054
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treatments; and

{vii) parking, manoguvring and access
areas; and

(viii) existing buildings, structures and
plants; and

(b) is consistent with the scale and form
of development as shown on a
structure plan

map; and

(c) is integrated with the physical
aftributes and topography of the
premises,

including appropriaie provision for
access to natural light and ventilation,
privacy, drainage and outlook

528.4

Development provides that the
height of a building and a
struciure does not exceed the
building height standards
specified in section 5.5 (Building
height standards) in Schedule 3
(Standards).

Table 5.5 building height slandards of Part 5 Design and Siting standards stales a maximum building height
within the locality of 8.5 m.

The majority of development on the site will comply with this maximum heighl however there is a portion of the
Facility Building which will exceed this haight limil,

Part of the Facility Building will approach 15 m atge round level required for the televising of racing events.
This height limit is required so appropriate visi i be obtained of the individual races without obstruction
from lower-level structures. The portion of i and development on the sile which exceeds 8.5 m 1s
very minor. The outlook fower is a function of the proposed use and is considered to be an
appropriate height in this instance.

As previously mentioned throughout this réport the site is currently surrounded by non-residential uses. An
increase in the maximum hgight ablve 8.5 m i not considered to have an adverse impact on surrounding
development. The proposd{] ipfregse in maximum height is integrated with the facility building and does not
impact on surroundin 8 ;

Lighting proposegpr i will also exceed 8.5m however given the slender nature of the lighting poles they
are not considgre: n obtrusive feature of the site.

appearance; and

(b) is oriented toward the road network
and has a safe, efficient and legible
vehicular and pedestrian access; and

(c) provides a positive fronlage with
access and parking areas not being a
dominant feature of the frontage; and

(d) contributes positively to the
streelscape and the built form of the
zone and sub-area; and

(e) provides a positive relationship
between the development and adjacent

and public recreation use,
provides that-

(a) a building has an unarticulated
length of a maximum of 15
metres; and

(b) a wall of a building is
punctuated by-

(i) a roofed veranda or balcony
which is a minimum of 3 metres
wide and a minimum of 2 metres
deep; or

(ii) wall offsets which are a

N\
&

Criteria

Q\/

QTha location of buildings within the site has been dictated by the position of the race track as well as other

y
bl ii?&;g;‘{ﬂggrzﬁ;ﬁ;:nnm' Complies with | Th Wpans and elevations (Attachment 2) highlights the intended architeclural form of both the
’- the intent of the il BuMing and Kennel Black. The architectural trealment can be described as a * modern’ with the use of
; , development display and sales 9
(a) has an atiractive and functional G akad's oG Tord use | Performance “contemporary finishes.

atters such as site lines/ finishing lines and the most appropriate location for car parking areas. Il s
considered that the proposed buildings have an attractive and funclional appearance and localed in
appropriale positions within the site lo ensure an efficient and viable facility.

It is not considered that the car parking areas will present as a dominant feature of the streelscape as car
parking areas are setback from Kingston Road and are scraened by existing vegetation,
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public places; and minimum depth of 1.2 metres.

(f) is integrated with existing buildings 529.2
and is refurbished if it is in respect of an
existing building; and Development provides that a
building and a structure is-

(g) provides a cohesive and legible built

form; and (a) oriented towards the primary

frontage; and Q
(h) provides permeability.
(b) to face and be visible from a @

road or other public place that
constitutes the focal point of public 2

= &
?@

Development provides that the
exterior of a building and structure
does not have reflective material

which has- &

(a) a level of light reflectivity
grealer than 20%; or

(b} a level of heat transmission V
: QS

than 20%. <
529.4 &‘
Development is not in w&

(a) a removal building; or

(b} a class 10 building where there
is no existing lawful use of the

b% “Z‘Q\“; Page 30 of 44
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premises; or
(c) a container.
5295

Development being building work
for a class 10 building-

(a) provides that the maximum
area of the building is 100m?, and

{b) does not exceed the building
height standards specified in
section 5.5 (Building height
standards) in schedule 3
(Standards); and

(c) provides that any metal clad
wall, door or roof with a pitch in
excess of 5 degrees is powder
coated,

&

?\
&

4
3

030 Development provides
landscaping which protects and
enhances the streetscape and the
amenity and character of the zone and
sub-area.

S30.1 Development provides a
landscape area within the area of-

(a) the road houndary clearance
which meets or exceeds the road
boundary clearance standards
specified in section 5.2 (Road /A&

boundary clearance standardgs
schedule 3 (Standards); a

(b) the side and rear boundary
clearance which meets or
exceeds the side and rear
boundary clearance standards
specified in section 5.3 (Side and
rear boundary clearance

standards) in schedule 3

Complies  wit
the intenf of the

W

xisting areas of mature landscaping intended o be retained. New areas of landscaping will be supplied

ouncil through the preparation of an appropriate operational works application.

13-054
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(Standards).

031 Development adequately screens

S31.1 Development provides for a

acoustic screening between the main
internal and external living areas of the
residential use and the adjoining
premises lo protect the visual and
acoustic privacy of residents of the
residential use.

Iocality, provides that all habitable
rooms have a side and rear
boundary clearance which meets
or exceeds the side and rear
boundary clearance standards
specified in section 5.3 (Side and
rear boundary clearance
slandards) in schedule 3
(Standards).

N

1

Q\/

N\
&

i : : : : Complies with | Servicing areas located to the North East of the facility building which is not localed within close proximity to
zﬁmgsofgl:?rsguﬂehg: :i::t:cllde 3 I:::“g:;?&g;f;ﬁ;&;g: the intent of the | any road frontages. The proposed development complies with this criteria.
from adjoining plant and ge_r;:{mance
premises and a public place equipment such as a transformer | ~Toria

and < 2

a gas bottle and a charity bin,

which

is visible from a public place or a

residential use to be screened

from

view by a solid slructure,

landscaping or a feature of the

premises. :
032 Development for a residential use, | S32.1 Development for a : ‘ o
developmenofdisplay and sales and residential usg. development C°"!P“es ] it appicable ths@:p PSR ARpuCRCH:
caretakers dwelling which adjoins the | display and sales and caretakers g’: ”:;:::‘:; the
centres locality, provides visual and dwelling which adjoins the centres Criteria @

033 Development for a non-residential
use other than development display
and sales, caretakers dwelling and
public recreation which adjeins a public
recrealion area or a conservation area-

(a) avoids adverse impacts on the
appearance, security, use and
environmental and social values of the

533.1 Development being
non- residential use other’
development display and sal

caretaker's dwelling and public
recreation, which adjoins a public
recreation area or a conservation
area, provides a side and rear
boundary clearance which meets
or

Complies  with
the intent of the
Performance
Criteria

Not applicable to the development application.

DL Documents
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public recreation area or the exceeds the side and rear
conservalion area; and boundary
clearance standards specified in
(b) provides for the protection and Section 5.3 (Side and rear
enhancement of a high quality boundary ,
streetscape along a road with frontage clearance standards) in schedule
to a public 38 rd
recreation area or a conservation area, | (Standards). Q
p \2\
034 Development for a non-residential | $34.1 Development for a nen- Catal St s e e i s l o
use other than development display residential use other than 3l ot applicable lo the development applicko

and sales, caretakers dwelfing, a rural | development display and sales, the intent of the

use and public recreation which adjoins | caretaker's dwelling, a ge'rthfmance
a residential use, development display | rural use and public recreation il
and sales and carelakers dwelling- which adjoins a residential use,
development display and sales
(a) reflects the type, form, scale and and ?\

density of development in the zone and | Caretaker's dwelling, provides-

sub-area; and
(a) a side and rear boundary

(b) provides a setback and landscaping | Cléarance which meets or @V

which are consistent with the existing | €Xc8ds the side and rear

nd planned development in the zone | Peundary clearance standards
:nd gub-area; Zn%op specified in section 5.3 (Side and

rear boundary clearance

\ g standards) in schedule 3 V
(c) provides a parking area on the (Standards); and

premises that addresses the road and

does not adversely impacl on adjacent

development. and (b) a landscape area within the A'\\
v

road boundary clearance whic

! i 2 meets or exceeds the road
(d) provides noise attenuation and boundary clearance standa

privacy measures o an adjoining specified in section 5.2 (Road
residential use. boundary clearance standards)
in schedule 3 (Standards).

534.2

Development for a non-residential

h’% ; % Page 33 of 44
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use other than development
display

and sales, caretaker's dwelling, a
rural use and public recrealion
which adjoins a residential use,
development display and sales
and caretaker's dwelling, limits
access

by a service vehicle to the
development to between 7:00am
and

6:00pm.

035 Development being building work
for a private pool protects and
enhances the personal health and
safety of the persons using the private
pool.

535.1 Development being building
work for

a private poal provides that no
more

than 50% of the circumference of
the

private pool contains a landscape
area.

$35.2 Development being building
work for a private pool is within
the line of sight of a dwelling unit
or a reoming unit.

Complies  with
the intent of the
Performance
Criteria

A

)2\
Not applicable to the development ap%ﬁn.
Q,,

v

Best practice environmental management

\%

036 Development provides that the
origntation and form of buildings and
the orientation of roads and lots
facilitate the construction of energy
efficient buildings that respond to local
climatic conditions by-

{a) maximising solar access to the
north in winter; and

(b) minimising solar access to the east

536.1 None applicable.

n

S

mplies  with
the intent of the
Performance
Criteria

The way in which the proposed development endeavours [0 ensure best practice environmental management
is cutlined in the Atlached technical reports Numbers 4, 6 & &.

13-054
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and west in the summer; and

(c) maximising access 1o any prevailing
summer breezes; and

(d) minimising exposure to prevailing
winter winds. o

Page 35 of 44
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Table 3.4.36 Specific outcomes and prescribed solutions for the PO5 sub-area of the Public Open Space

Performance Criteria

Acceptable Solution

Complies with
Acceptable
Solution/
Performance
Solution

Applicant Response

ya

01 Development of the sub-area which
relates to Cronulla Park-

() protects the integrity of the sub-area
as a decommissioned waste facility;
and

(b) protects the operation of a gas
extraction plant on the premises; and

(c) provides for a recreation area which
predominantly comprises-

(i) recreation activities;

(ii) small scale community activities
being limited to child care centres,
community care centre and educational
establishment; and

(iii) limited commercial uses associated
with the recreation activities and
community activities; and

(d) provides for the development of a
key site at the intersection of Kingston

51.1 None applicable.

Protection and enhancement of ameni'& and character, protection against development of an inconsistent scale, form and intensity and consolidation of d ent
ity

Complies  with
the intent of the
Performance
Criteria

of the sub area as outlined in Attachment 4.

The proposed development will prot%

The existing gas extractiongents wfich are contained on the site will be retained and/or reposilioned to ensure
that adequate mcniton‘n@evels can be maintained.

The proposed development is defined as an Outdoor Entertainment and Restaurant use which is in
accordance with code assessable requirements under lhe scheme. [t is acknowledged that Council's current

Rﬁ;ﬁaﬁgmgﬂ gs‘)::awhm'ﬂl planning for the site includes an area located at the north-western comer identified as a 'Key Site’ which is
P Asnil available for non-residential functions such as retail activity or catering. This area of the site is intended to be
retained in its current state which does not preclude its future use for developmenl.
E m\ % Page 36 of 44
(% Y Greyhounds Queensland
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activity or a calering activity, and

(e} provides for the future use of part of
the sub-area along the frontage of
Kingston Road or Complon Road as a
motel; and

(f) provides for the use of parl of the
sub-area as refail plant nursery and
market.

The proposed development has been designed so that the tuture use of the *Key Site’ may ccour in the future.
The proposed development does nol identify buildings andfor other uses within this area and does not
compromise the future development of non-residential functions within this comer of the site subject to future

development applications.
, %

02 Development protects and
enhances the role of the sub-area as a
recrealion area and a key site for
commercial uses by ensuring that
specific development being-

(a) accommodation building is a motel;
and

(b) food outlet is carried out with, but
subordinate to, a recreation activity or
is carried out as part of the key site in
the sub-area; and

() restaurant is carried out with. but
subordinate (o, a recreation activity or
is carried out as part of the key site in
the sub-area; and

(d} shop-
(i) is limited to a retail showroom; and

(ii) does not exceed a GLA of 2000m?;
and

(iii) has a frontage to Kingston Road.

S2.1 None applicable.

o

Y
O

See above response 01,

o
&
ol

Complies with performance criteria,

13-054
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03 Development for a key site-

(a) has a retail and commercial
character; and

(b) dominales the streetscape.

l’sa.*, Naons applicable.

See above response 01,

04 Development is consistent with the
pattem of development specified on SP
Map 1B.

S4.1 None applicable

p4 <‘
See above response 01. w
& ’

05 Development provides for the
protection and enhancement of a high
quality sireetscape along all roads to
which the sub-area has a frontage.

55.1 None applicable.

06 Development is consistent with the
scale and form of development
intended for the zone and sub-area.

S6.1 Development has a site
cover which does not exceed 20%
of the sub-area.

S$6.2 Development provides a
road boundary clearance of a

minimum A
widih of 3 melres. Q~
56.3 Development provides a

side and rear boundary clearance

in accordance with the Standard
Building Regulation 1993.

S6.4 Developmeni provides that a

7

P 4
See abo@iﬂ ;

See above response 01.

13-054
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parking area other than an access
area is not within the area of the
road boundary clearance.

56.5 Development provides a
landscape area within the road
boundary clearance and the side
and rear boundary clearance.

Provision of a safe, efficient and legible road network and prolection of the road hierarchy %

.

07 Development provides a safe, §7.1 Development is accessed : ! L -

ffcient, legible and integrated road from an intemal road network, with This requirement endeavours to achieve al€ess to the site from Cronulla court.

network which has vehicle conneclivity | no direct access from the Discussion of this matter ouncil's traffic engineering section has revealed thal this requirement was
within the POS5 sub-area as specified development to Kingston Road. based on an internal CouMgffaifje sludy underiaken a number of years ago which is now considered to be
on SP Map 1C. redundant. Further ity to gain access from Cronulla Court through the site is considered to be

unviable given | icgions which would be required to ground levels across the eastern surface of the

site which would

road petworkNG#en the geometry of Compton Road it is not considered to be a sale or practicable outcome
i entrance to the site from this frontage.

jng vehicle crossover point is located along Kingston Road and upon investigation of the traffic
within Kingston Road it is considered appropriate to gain access to the site lor the proposed
development from this frontage.

Kingston Road is a state-controlled road and preliminary discussions regarding this matter with the
Department have occurred. A general acknowledgement that a legal point of access is required suggests that
a reasonable approach is to permit access to the site from Kingston Read upon satisfactory investigation.

'K\ The report concludes that the proposed development can occur at the site and appropriately mitigate any

negative traffic impacts.

\ = % Page 39 of 44
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Table 4.2.9 Specific outcomes and prescribed solutions for the vegetation management area

Protection and enhancement of ecosystems, protection of natural physical processes and protection and enhancement of nature conservation values

01 Development protects an of S1.1 None applicable. 3
concen regional ecosystem and an See attached vegetation management plan al ment 8
endangered regional ecosystem on
the premises and adjacent lo the
premises. @
4
02 Development protects an of S2.1 None applicable. !
concem regional ecosystem and an See atlached vegelatio gement plan at Attachment 8
endangered regional ecosystem on
the premises and adjacent to the

premises from weed invasion and edge
effects. @
y 3 \ Ve
ed vegelation management plan at Attachment 8

03 Development provides for a buffer | S3.1 None applicable. \{
ta an of concem regional ecosysiem 2

and an endangered regional

ecosystem on the premises and

adjacent to the premises which will

ensure the long term protection and V
enhancement of the of concem : Q

regional ecosystem and the
endangered regional ecosystem.

Landscaping Code

The landscaping Code contains a number of prescriptive Prescribed Solutions in relation to the provision of landscaped areas. We request that the requirement for the preparation of a
landscaping plan generally in accordance with the requirements of the code to be prepared as a condition of a Decision.

A Page 40 of 44
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5. STATUTORY PLANNING FRAMEWORK

51 Referral Agencies

As listed in SPA Regulations 2008 and as identified on the altached Assessment Checklists the proposed
development triggers referral to the following agencies;

Agency Natier and Role Trigger
Department of Centaminated land - Concurrence | Land listed on the EMR & uss of site formerly a Notifiable Activity
Environment and
Resource
Management
(DERM}
Depariment of Clearing of Native Vegeialion - Clearing of Native Vegetation.
Environmentand | Concurrence
Resource
Management
(DERM) %

V3
Depariment of State Controlled Road - IPA Regs Schedulet3C& 13D for MCWinvolving a Sports Facility with a site
Transport and Concurrence area more than 5ha, V4
Main Roads @

4

5.2 Public notification requirements @

This application is subject to Code Assessw@éefore no public notification is required for this application.

Q.

5.3 Southeast Queensignd Regional Plan

The Southeast Queensland .@ lan is the pre-eminent planning instrument for Southeast Queensland, The
latest update to the Rggiona\G#en was released in July 2009 and provides a framework to accommodate a
substantially increa&%ation within Southeast Queensland until 2031.
ligh

The document i that an additional 754,000 dwellings will be required to cater for increased population

The strategic direclions contained within the regional plan include;
o Creating A More Sustainable Future;
o Addressing Climate Change And Oil Supply Vulnerability,
o Protecting The Regional Landscape;
o  Supporting Rural Production;

Accommedating Future Residential Employment Growth;

o

o Facilitating Growth In The West;
o Delivering Smart Growth;

o Regional Accessibility,

o Building A Series Of Strong, ldentifiable Communities;
o Providing Infrastructure And Services;
o Supporting Strong and Healthy Communifies.

Lﬂ . B Pagedtof#
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Applicant Response

The proposed development is in accordance with the siralegic directions of the Southeast Queensland Regional
Plan by facillating appropriate infill development within wrban areas supporling Smart Growih Stralegies by
developing an urban framework which includes integration wilh existing development, opportunities for local
employment and environmentally sensitive and healthy neighbourhood design.

5.4 Relevant Stale Planning policies

There are six (6) current State Planning Policies set out by the Queensland Government, these being:
e  SPP 1/92 Development and the Conservation of Agricultural Land
o  SPP 1/02 Development in the Vicinity of Certain Airporis and Aviation Facilities

The subject site is located within the Logan City Council Archerfield Aviation Buffer area as listed on DA Map 5
policy map.

e  SPP 2/02: Planning and Managing Development Invelving Acid Su!pi@b

e  SPP 1/03; Mitigating the Adverse Impacts of Flood, Bushfire and Lands
e  SPP 1/07 Housing and Residential Development ’
e  SPP 2/07 Protection of Extractive Resources. %

No Planning Policies are relevant to this Developmenw@gon.

sﬂ . R Paged2ol44
| Greyhounds Queensland
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6. CONCLUSION

The proposed reuse of the subject sile for an Ouldoor Enterlainment and Restaurant use is defined as a Code
assessable development under the Logan City Council planning scheme.

This town planning assessment report including the secondary consultant specialist reports clearly demonstrate that
ihe proposed use can be accommodated at the site while managing site censtraints in relation to contamination,
traffic management, stormwater management and servicing.

The proposed development will assist with diversifying Logan City Council's local economy by introducing a new
sporting facility which will enhance recreational choice for the local community and is considered o be a low impact
use considering surrounding and adjacent land uses,

A small portion of the Facility Building and lighting will be above the maximum height for development within the
Public Open Space zone however is not considered to adversely impact on surrounding development.

The proposed development should be approved subject to reasonable and relevant col

&®
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f4

ATTACHMENTS

Attachment 1 - Relevant IDAS forms and owners consent

Attachment 2 - Architectural plans and Elevations of proposed development

Attachment 3 - Logan City Council Prelcdgement Meeting Minutes

Attachment 4 - Contamination Site Investigation

Attachment 5 - Traffic Impact Assessment

Attachment 6 - Infrastructure Servicing Plan and Site Based Stormwater Management Plan
Attachment 7 - Proposed external lighting data sheet

Atiachment 8 —Property Vegetation Management plan
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Sinclair Knight Merz
w ABN 37 001 024 095

32 Cordelia Street
South Brisbane QLD 4101 Australia
PO Box 3848
South Brisbane QLD 4101 Australia
Tel: +617 3026 7100
Fax: +617 3026 7306
Web: www.skmconsulting.com
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COPYRIGHT: The concepts and information contained in this document are the property of Sinclair
Knight Merz Pty Ltd. Use or copying of this document in whole or in part without the written
permission of Sinclair Knight Merz constitutes an infringement of copyright.

LIMITATION: This report has been prepared on behalf of and for the exclusive use of Sinclair
Knight Merz Pty Ltd's Client, and is subject to and issued in connection with the provisions of the
agreement between Sinclair Knight Merz and its Client. Sinclair Knight Merz accepts no liability or
responsibility whatsoever for or in respect of any use of or reliance upon this report by any third
party.

The SKi logo trade mark is a'registered trade mark of Sinclair Knight Merz Pty Ltd.
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Logan Greyhound Facility, Cronulla Park
Contaminated Site Investigation

1. [Introduction

Greyhounds Queensland Limited (GQL) is planning the development of the Logan Greyhound
Facility (“the Project”) at Cronulla Park, Slacks Creek (“the site™). Cronulla Park was formerly
used a landfill (“the Landfill”) between the 1970s and 1980s. A plan showing the location of the
site is provided in Figure 1, Appendix A.

The proposed development includes:

e  main facilities building with an open air viewing stand; Q
o kennel block; %
o  maintenance shed; @

s greyhound racing track;

s car park with 70 spaces; @
s trailer park for trainers with 50 spaces; %

« internal access roads with connectigds %ston Road and Compton Road.
Mvided in Appendix B.

erz (SKM) to undertake a Contaminated Site Investigation
The aims of the Investigation were to establish:

Y4

Plans of the proposed developme

GQL has engaged Sinclair
(“the Investigation”) of the sitel

o whether the si@ urrent condition poses an unacceptable risk to human health and/or the

(gre racing facility), and if so, the required remedial measures.

receiving giNjronifient; and
n whetq reMgdiation will be required to enable the site to be used for a commercial land use

The primary objectives of the Investigation were:

= to investigate the quality of groundwater entering and exiting the site, and whether the
groundwater exiting the site poses an unacceptable risk to the receiving environment;

s to investigate the presence of groundwater underlying the site, and whether the site is likely to
pose an unacceptable risk to this aquifer;

= to investigate the risk to human health from the material used in the capping of the site, and the
permeability of this material;

= to investigate the concentration of landfill gas in shallow ground deposits on the periphery of
the Landfill; and

= to investigate the risk to human health from shallow ground conditions (<0.3 m below ground

level or bgl).
SINCLAIR KNIGHT MERZ
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This report provides a summary of the findings of the Investigation and should be read in
conjunction with the limitations described in Appendix L
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2. Background [nformation
2.1; Site Description

The site comprises 10.24 hectares of Crown Land located at the corner of Compton Road and
Kingston Road, Slacks Creek, Queensland. The land is described as Lot 658 on Plan SL12298.
Current title records show that the site is held in trust by Logan City Council (LCC), as gazetted on
the 25 June 1988. The designated purpose of the site is local government (entertainment and
recreation). A copy of the current certificate of title and registered pQ provided in Appendix H.

2.2, Surrounding Land Uses
Light industrial and commercial properties are located on thg‘ern, eastern, and southern
boundaries of the site. Kingston Road bounds the we:em ﬁn‘tion of the site, and light industrial

and commercial properties are located to the wes ingston Road.
Land uses within the vicinity of the site with ntial to cause contamination include the
following:
w  Up-gradient: V
— service station acrogMi n Road

—  two car service centrefacross Kingston Road

—  two car yar ar rental agency across Kingston Road'
»  Cross-gradignt:

- sm %rs adjacent to the northern boundary

- %r ody repairs workshops adjacent to the southern boundary

— airvonditioning repairs workshop adjacent to the southern boundary
« Down-gradient:

—  exhaust repair workshop

—  panel beater workshop

— suspension workshop

— commercial bakery and truck parking facility

— radiator repair workshop.

! These land uses have the potential for petroleum product storage.
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2.3. Environmental Management Register

The site is listed on the Environmental Management Register (EMR) for the notifiable activity
“Landfill”. The Queensland Department of Environment and Resource Management (DERM) has
advised that the site is not managed under a Site Management Plan (SMP).

The site is not listed on the Contaminated Land Register (CLR).

A copy of the EMR search result is provided in Appendix H.

2.4, Topography and Drainage QQ
aMs

The site and surrounding land slopes in an easterly direction t lacks Creek. Surface water
discharges to Slacks Creek which is located approximately 320 st of the site.
V4

The topography and overland flow drainage of the sit@wm in Figure 3, Appendix A.

The highest point of the site is approximately %.\stralian Height Datum (AHD) close to

Kingston Road and falls to approximately 2. close to the north east corner industrial lots.

The average gradients on the site are relat: at ranging from 0.8 % to0 2.0 %. The main form of
drainage is a combination of overla W‘lows and open channel flows. The north east corner is
steeper than the majority of the s thfprades up to a maximum of 12.5 % towards the east.

Several low bunds have bgen placed across the predominant gradient of the site (in a north-south
configuration) which i d divert the overland flow towards the north and south into
existing open ch e@s

The open drain conveys surface runoff from Kingston Road, cross-catchment flows from
across Kingstdn Road, and from several culverts from the south. The open channel eventually
discharges into a large open chamber with its invert level (base) well below the level of the open
channel base of 20.4 m AHD.

An open chgel in to the south and east separates the site from the adjoining industrial lots.

The north eastern portion of the site falls to the north and north east into an earth drain alongside
Compton Road and into existing stormwater gully pits along Cronulla Court.

Water quality in Slacks Creek is not monitored by LCC or DERM. The Healthy Waterways
initiative of the Queensland Government provides a long-term data set for Logan River (Slacks
Creek is a tributary of the Logan River) (South-east Queensland Healthy Waterways Partnership
2007). The overall Waterway Report Card indicates that Logan Catchment is generally in a poor
condition. Both nutrient cycling and physico-chemical indicators suggest that there is some level of
degradation to the ecosystem, and has resulted in a rating of “D” (South-east Queensland Healthy

SINCLAIR KNIGHT MERZ

DL Documents Page 58 of 228



Logan Greyhound Facility, Cronulla Park
Contaminated Site Investigation

SUCLAIR FRICHY KA

-

Waterways Partnership 2009). This rating has been relatively consistent since monitoring of the
Catchment began in 1999, and has been based on high nutrient loading in the Catchment. High
nutrient loads have historically been attributed to a range of factors such as urban (residential,
commercial, and industrial) and rural land uses, and discharges from sewage treatment plants.

2.5. Regional Geoclogy

The regional geology of the site is described in the Beenleigh area (1:100,000 series) as: alluvium
soils, mainly clay, silt and gravel overlaying shale, siltstone and sandsjage (with possible coal
seams). The regional geology is part of the tertiary Oxley Group, a t of the early tertiary
continental basins of the area (Moreton Regional Geology Ma S&F Environmental,
May 1995. Preliminary Site Investigation and Management @ The Former Compton Road
Landjfill Site (“the CMPS&F Report™)). 3

Y4

The geology encountered on the site during the in @on is described in Section 6.1. A cross-
section showing the conceptual geology on the provided in Figure 5, Appendix A.

2.6. Regional Hydrogeology ;

r p of Queensland (1987) indicates that regional
{fleptary strata and is expected to be less than 5 L/sec. The total
er is generally within the range of 500-1500 mg/L, and is

A review of the Groundwater Res
groundwater yield is hosted in
dissolved solids (TDS) in gr

suitable for domestic applicatior® (e.g. potable water, recreation, irrigation) and stock watering.
* Further information Mwater encountered in sedimentary on the site is provided in Section
6.2.

Slacks 5

Based on tg@)hy groundwater flow direction across the site is expected to be northeast towards

A search of the DERM groundwater bore records indicates that there are no registered operational
bores (groundwater users) in the vicinity of the site. The closest operational registered bore is
approximately 0.7 km north of the site (registration number — 134259). This bore is sub-artesian
and although registered as a potable water source, notes on the bore card indicate that it supplies
water for garden irrigation only. The screened interval of this bore is between 8 m bgl and 30 m
bgl.

2.7 Historical Land Use

The CMPS&F Report states that the site was used as a municipal landfill from the 1970s to 1983,
This is consistent with historical aerial photography which shows the site in use as a landfill during
this time period. Further information regarding the operation and closure of the Landfill is
provided in Section 2.8.

SINCLAIR KNIGHT MERZ

13-054 DL Documents Page 59 of 228



13-054

lLogan Greyhound Facility, Cronulla Park
Contaminated Site Investigation

Following closure of the Landfill, the site has been used for open space recreational purposes by

the general public, such as bike riding, and dog walking. The current configuration of the site does
not provide park facilities such as seating, cooking, and playgrounds which would facilitate more
frequent recreational use of the site.

Prior to the use of the site as a landfill in the 1970s, the site was vegetated and undeveloped.
Further information on the history of the site based on a review of the historical aerial photography
is provided in Table 2-1. A copy of the historical aerial photographs reviewed is provided in
Appendix H.

s Table 2-1 Historical Aerial Photography Z

The site is covered in trees and other vegeﬁve covel, A sinall valley an be een running to
east toward Slacks Creek. This is presumed jfbe thé tribulary aforementioned.

1968

The site is predominantly covered in tre ck runs west to east across the site, and thera is
asmall clearing present in the middle.

1973

Distinct zones of activity (areas of and) can be seen across the site, however the nature

of activity (e.g. type of waste ~%ﬂmeing disposed) wilhin each zone cannot be determined.

These zones generally align own differing disposal areas. There are several buildings

There is a heavily ve ip to the south and west of the site.

1983

visible in the south wesE rmeglof the site, consistent with the area used for washdown.

The site is bare w areas of what appears to be weed and grass growth. A small area of
concrete or roofin present in the scuth western corner, consistent with the area used for
washdow

Tree Msouth and west of the site has thinned.

The is photo coincides with the closure of the facllity.

1993

buildings are visible on-site.
mho vegetative cover exisls along the southern border of the site.

@te is grassed, and several dirt access roads pass across the property.

1997

&

The entire surface of the site has been cleared and appears to have been re-capped.

2002

As per the 1993 aerial photography. The general location of access roads has changed across the
site.

2.8.

Landfill Operation and Closure

The following provides a summary of the operation and closure of the Landfill, and is based on the
CMPS&F Report.

2.8.1.

Landfill Operation

A tributary of Slacks Creek historically ran through site. Prior to the commencement of the
construction of the Landfill, the tributary was diverted around the site in an open drain located on
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the southern and eastern boundary of the site. The location of the former tributary is shown as
Area 7 in Figure 4, Appendix A.

The Landfill was operated by Albert Shire Council (now LCC), and JJ Richards & Sons Pty Ltd.
The Landfill was formed using a method which involved the excavation of trenches, and then the
placement and compaction of wastes within each trench. The quantity of waste received at the site
is not known. The maximum depth of waste was said to be 4 m in the CMPS&F Report. The
Investigation however found the depth of waste to be up to approximately 10 m bgl, and waste has
been placed directly over natural ground strata including weathered Qgtone, and sandstone (refer
to Section 6.1).

Based on the CMPS&F Report it is understood that the cons@n of the Landfill did not include
the installation of a liner, or leachate and landfill gas collecp'on ystem. This was confirmed during

the undertaking of the Investigation. @

Waste Acceptance

Based on the CMPS&F Report, wastes wz 2ccepted at the Landfill included:

s domestic waste;

» commercial and light indus@vaste;

= sanitary solid waste; am?‘

= construction and dagolitiorl waste.

The Landfill ma 90 received asbestos, and hazardous domestic wastes (e.g. paints and
d |

pesticides). received approximately 2,000 to 3,000 animal carcasses including dogs,
cats, cow% ses; these were placed in Area 3 and Area 4 (refer to Figure 4, Appendix A).

Wastes whidh were not accepted at the Landfill included:

»  heavy industrial waste;
= hazardous solid waste;
s medical waste; and

= liquid waste (hazardous and non-hazardous).

Landfill Layout
The layout of the Landfill can be divided into 10 areas based on the type of waste received, and

when the areas was utilised. These areas are shown in Figure 4, Appendix A, and are summarised
in Table 2-2.
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";‘iﬁ%‘ .u A :; s :
1 Domestic refuse Wastes were placed in north-south ;zligned trenches
| 2| Domestic refuse Wastes were placed in east-west aligned trenches
3 | Sanilary waste and animal remains | Wasles were placed in east-west aligned trenches
4 | Sanitary waste and animal remains | Wasles were placed in small trenches located between existing trees
5 | Sleel and tyres None ¥
6 | None None 3
7 | Domestic refuse and light industrial | Historical creek alignment which ya; with wastes
8 | None Workshop and washdown a%
9 | General wasle None
10 | None None Y ’

Other Infrastructure %

Infrastructure located at the site which wagMecimissioned following closure of the Landfill
included a sewerage line and sewage hold1 , site buildings, hardstanding, and the washdown

area. @
2.8.2, Landfill Closure Q~

The Landfill was capped INngg clay based soil. After the closure of the Landfill in 1983, Albert
Shire Council used or the stockpiling of soil and concrete demolition wastes. These wastes
were subsequ

eK

In 1991 a werage line was installed at the northern boundary of the site. The installation of
the sewer lin mred trenches to be cut into the northern and southern embankments of the
Landfill. It was stated in the CMPS&F Report that geofabric was laid over the trenches to contain
exposed waste and act as a drainage medium for leachate collection into the sewerage line.

The CMPS&F Report made a number of recommendations for the retrofitting of the Landfill post
closure. Table 2-3 provides a summary of these measures, and whether they were implemented
based on discussions with LCC (B. Lee, 2009), and site observations.

= Table 2-3 CMPS&F Recommended Landfill Retrofit Measures

pce

CMPS&F Recommendation Implementation

1. Install a landfill gas venting system LCC has installed four landfill gas vents. LCC however does not have

records on how and when the vents were installed. A review of the aerial
photography suggests that they may have been installed between 1997
and 2003,
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|
I

_ 2 lnslall a leachate collection system lo The CMPS&F Report siates that sewer Imes mstalled on lhe norihem
| collect leachate seeping from boundary of the site included a mechanism to enable the collection of
| embankments leachate in the line. It is not known whether the system installed is
effective; however, seepage from the eastern embankment of the landfill
was observed during the Investigation.
3. Install a surface waler drainage LCC has Installed diversion drains over the surface to assist with the
system to direct rainfall runoff off the shedding of rainfall runoff off the surface layer, Additional surface material
surface layer is said to have been placed over the Landfill in 19982 however LCC has no
records to confirm whether this occurred._smy
4, Remove the stockpiled soil and LCC has removed the stockpiled mate Y
concrete demolition waste )
5. Remove the remaining landfil LCC has removed the remaini asmucture.
infrastructure including hardstanding
and a building ey 2
6. Place additional surface malerial LCC has placed adgligeal surface material over a majority of the
over the easten and northern embankments; ste is no longer visible. The embankments
embankment to cover over exposed have been rev
waste, and vegelate embankments =
7. Remove the underground fuel tank LCC ifs adved that the tank has been removed, however no record of
located in Area 3 itg remORg|y€ available. Verification of this is discussed in Section 9.
2.9. Historical Anal ta

includes data colle S&F in 1995, and data collected by LCC from July 2000 to August

2008. ,%\

Six samples of the Landfill surface material were collected by CMPS&F in 1995. The location of
the soil samples is show in Figure 2, Appendix A.

This section provides l of the soil, groundwater and landfill gas data for the site. This

The samples were analysed for metals, asbestos, and organochlorine pesticides. All samples had
metal analytes with concentrations which were below the health-based NEPM? HIL-F guidelines
for a commercial/industrial land use. Asbestos and organochlorine pesticides were not detected in
any soil samples analysed.

2 CPR Group. 2004. Regional Trail Bike Site Survey Site Assessment, Cronulla Park, Kingston Road and
Compton Road, Slacks Creek
3 the National Environment Protection (Assessment of Site Contamination) Measure 1999 (“the NEPM”)
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2.2.2. Groundwater Data

LCC has monitored groundwater quality from three monitoring wells (CR13, CR14 and CR15, “the
LCC Wells”) since July 2000. The location of the LCC wells is shown in Figure 2, Appendix A.
LCC has advised that records of how the wells were installed are not available. The depths of these
wells are approximately 4.4, 8.4, and 5.0 m bgl respectively. Based on the location of the wells
either on the other side of the drainage channel or within the remnant vegetated area to the west of
the site, it is considered likely that the monitoring wells targeted groundwater in the weathered

sandstone.
Data has been compared to a combination of the following guideliggs; z

n  Australian and New Zealand Environment and Conservatio ncil (ANZECC) and
Agriculture and Resource Management Council of Austrgtia and New Zealand (ARMCANZ)
2000, Australian and New Zealand Water Quali@lines for Fresh and Marine Waters
(“ANZECC Guideline™).

s The Netherlands Ministry of Housing, Spa nning and Environment's Circular on target
values and intervention values for soilggmediation (2000) (“the Dutch Guidelines”) which
consider both the risk to human ha% the environment;

Guidelines (“the Australi ing Water Guidelines™); and
s United States En@l Protection Agency (2009) Region 9 Preliminary Remediation

The National Health and 1\% search Council (2004) Australian Drinking Water
anNgrt

Goals (“the USE elines™).

A full descriptﬂ Human Health Assessment Criteria and Environmental Assessment
Criteria ad@.i.n is investigation has been included in Sections 4.3.1 and 4.3.2 respectively.

The following provides a summary of the analytical data for the LCC wells, and a comparison of
these with the Human Health Assessment Criteria and Environmental Assessment Criteria. A full
tabulation of the analytical results is provided in Appendix D.2.1.
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WMonitoring Well CR13

Monitoring well CR13 is located down gradient and east of the Landfill. Table 2-4 provides a
summary of the groundwater monitoring results for CR13. The analytes copper, lead, zinc,
ammonia, total phosphorus, and TPH exceeded the Environmental Assessment Criteria in some of
the samples analysed. Ammonia exceeded the Human Health Assessment Criteria in all of the
samples analysed. TPH exceeded the Human Health Assessment Criteria in some of the samples
analysed.

s Table 2-4 CR13 Groundwater Results 2000 to 2008

Inorganics (mglL)
pH (pH unis) 30 482 | e 548-56 545+ b 6580
Aluminium 1 0.05 0.05 0.05-0.05 w
Iron 30 <44 8.3 1423 o 1 86 :
Copper 6 ) [ 0012 | 0.001-0968, +0.005 0.0025 1 1
Manganese 30 0.03 0.08 0. Y/ 0.05+ 0,01 36 : 05
Nickel 6 0.003 0.008 D.Qm | 0.00520.001 0.017 % 04
lean 6 43007 003 0.001-%002 | 0.006£0.012 0.0094 1 0.05 :
Zine 30 41003 0. O -0015 | 00140013 0.031 2 5 7
Ammonia 30 65 32 ) REERTE; 13863 23 30 05 20
Nitrate 30 <0002 B N9 0.02-0.085 | 0.181x0418 17 - 10000
Phosphate 17 <fs.i N K o
Total 6 ¢ 121 04-07 0.48 £ 0.46 0.05 5
Phosphorus
Organics (ug/L) '
TPH (C6-C9) 6 <30
TPH (C10-C14) 6 <50 203 131295
TPH (C15-C28) 6 440 1230 437 £ 435
TPH (C28-C36) 6 <£i) 265 97 485 3 "
TPH (C10-C36) 6 w2l 1788 663 609 600 3 600 3
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Monitoring Well CR14
Monitoring well CR14 is located in the south western corner (up-gradient) of the Landfill. Table

2-5 provides a summary of the groundwater monitoring results for CR14. The analytes copper,
nickel, lead, zine, and total phosphorus exceeded the Environmental Assessment Criteria in some
of the samples analysed,

i

sl AR =iy

RPN RS i P

Noof
oY e L § e i TR Fon
o - T RYElage = Environmental 2 @ H ol
WMinimim  Raximum Quarile CVEATE S L EXCet0, Human Healtn

Valie Valia Range Standard Assessment ASSESSment

Deviation Grilens 4 :'\ Cnilena

Inorganics (mgfL)
pH (pH units) 28 33 6.86 444-473 4.54 £ 0,65 4
Aluminium 1 0.08 0.08 0.08-0.08 naxnfa L
fron 28 <G 002 41 0.071-0133 | 159+7.726
Copper 6 0.003 0089 | 0.008-0015 6 1
Manganese 28 <0 005 021 0.026 - 0.031 5 05
Nickel 0.002 0027 | 0.003-0004 1 01
Lead <0004 0.017 0.001-0.001 4 1 0.05
Zinc 28 <0003 0.031 0.011 - 0,01 1 5
Ammona 28 0 0.12 0.1 05
Nitrate 28 <0004 0.06 0.02- 0% 0.029 % 0.024 17 : 10000
Phosphate 15 <0 a1 N 3 n'a y
;“hf‘smm 5 0.28 10 oY-083 062029 0.05 6
Organics (uglL) Vi
TPH (C6-C8) 6 <20 i n'g
TPH(C10C14) | 6 : ™ 2
TPH (C15-C28) 6 <103 105 101£2
TPH (C29-C36) | 6 x| 58 46£13 B ]
TPH(C10C36) | 6 <160 160 210+ 24 600 : 600 :
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Monitoring Well CR15
Monitoring well CR15 is located along the southern boundary of the Landfill. Table 2-6 provides a

summary of the groundwater monitoring results for CR15. Total phosphorus exceeded the
Environmental Assessment Criteria in some of the samples analysed. Ammonia exceeded the
Human Health Assessment Criteria in the majority of the samples analysed.

& Table 2-6 CR15 Groundwater Results 2000 — 2008

Hojeo . T

o ; SEI@ES ] = Samples
Xt = vironmenial umsa thi s
Average = Environmenta o Human Health B g

anda i Assessment ¢ ) 5 ;

giuf;crn?] i V A - tuman tealth

Tt i S S st ment
Critena

’_Mm:mum Maximum =SS Quznile
l0es \alue Range

Inorganics {mgfL) ipn? &
pH (pH units) 28 531 6.7 5.92-6.13 597 £0.36 6680
Alurminium 1 02 02 02-0.2 n/an/a /»Q/
on - 28 002 78 93-14 1099 = 14. ]
Copper 4 <0000 0.001 | 0.001-0003 ng+ 0.0025 . 1
Manganese 28 0.022 0.08 0.039 - 0.045 920081 36 05
Nickel 4 (001 0009 | 0.002-0004 { a 0017 : 04
Lead 4 10 | o002 | 0001-00f JN\gA2na 0.0084 0.0
Zinc 28 <2 () 0.025 0.007Q1 007 +0.005 0.031 5 ,
Ammonia 28 0.06 08 % 0.58 +0.16 23 2 05 23
Nitrate 28 <b 01 016 | 002- 0.03 £ 0.03 17 10000 .
Total Phosphorus 4 01 07 0,48 -0.31 naxn/a 0.05 3
| Organics (ugll) (
TPH (C6-C9) 4 20 LasE o
TPH (C10-C14) 4 <D % na £ n/a
TPH (C15-C28) 4 165 axnfa
TPH (C29-C36) 4 \ 99 naznla
TPH (C10-C36) 4 <55 353 nfaxn/a 600 - 600

Summary of Groundwater Data

H
glthough there was some variation in pH between July 2000 and August 2008 (particularly in
CR14), the overall change in pH has been small in all three wells (-0.08 in CR13, -0.3 in CR14 and
+0.34 in CR15). All wells consistently reported pH levels which were mildly acidic and below the
Environmental Assessment Criteria range of 6.5 to 8.0.
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The concentration of zinc exceeded the Environmental Assessment Criteria of 0.008 mg/L in
samples from all three groundwater monitoring wells. There are generally no trends in zinc
concentration over time.

Copper exceeded the Environmental Assessment Criteria is all samples from CR14. The
concentration of copper in samples from CR13 and CR15 were generally below the LOR and/or the
Environmental Assessment Criteria.

In generally no other metals analytes regularly exceeded the Enviro 1 Assessment Criteria.

Ammonia
Ammonia concentrations were reported above the Environmer@(sessment Criteria of 2.3 mg/L
in CR13 (down-gradient of the Landfill). The concentrajionse#f ammonia in CR13 were
consistently higher than the samples from CR14 and %The monitoring data indicates that the

- concentration of ammonia in CR13 has decreased e, from 39.9 mg/L in October 2000 to 12
mg/L in August 2008.

Ammonia concentrations exceeded the Hu ealth Assessment Criteria (0.01 mg/L) in all of the

samples from CR13 and CR15, an@wmately half the samples in CR14.

Nitrate <a~

Nitrate concentrations were belowthe Environmental Assessment Criteria in all samples from
CR13, CR14, and CR gh variable over time, higher concentrations of nitrate have
generally been found 1 samples from CR13 in comparison to the other groundwater samples.

Total Pho s and Phosphate i
The majo ples analysed from CR13, CR14, and CR15 had concentrations of total '

phosphorus which exceeded the Environmental Assessment Criteria in monitoring events in 2002.
Total phosphorus has not been monitored since 2002. Phosphate was included in the monitoring
program from 2004-2008 and was found to be below laboratory detection limits in all monitoring
wells.

Total Petroleum Hydrocarbons (TPH)
TPH was included in the monitoring program from July 2000 to January 2002. During this time

period TPH was reported in the samples from CR13 at concentrations which exceeded the
Environmental Assessment Criteria (600 pg/L). TPH was detected in some of the samples from
CR 14 and CR15 with concentrations which were below the Environmental Assessment Criteria.

Additional testing to confirm the nature or species of the hydrocarbons was not undertaken as part
of the LCC monitoring program. However it should be noted that the TPH measured may be |
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comprised of non-polar based organic substances present in landfill leachate which were being
generated through the decomposition of putrescible waste materials rather petroleum products, for
reasons outlined in Section 7.2.3.

2.9.3. Groundwater Levels

Groundwater levels were monitored in 2003 and 2004. Based on this data the inferred groundwater
flow direction is to the north east towards Slacks Creek.

2.9.4. Landfill Gas Data Q

A landfill gas assessment was undertaken by CMPS&F in 1996. We iltvestigation included the
sampling and analysis of landfill gas from the monitoring we , G2, G3, G5, G6, G7 and GW3,
The CMPS&F Report indicates that these wells were constgucted to allow gas monitoring, and
included measures such as appropriately screened i als and specialised free-venting well caps.
The gas assessment detected elevated conccntre% ethane from monitoring wells within the
Landfill with concentrations which exceede er explosive limit (LEL) for methane (5%°).
However the concentrations of methanegd %itoring wells located around the boundary of the
Landfill were below the LEL. V

LCC has monitored landfill g Cegttrations from monitoring wells located around the boundary
of the site since July 2000. itoring wells which have been monitored include GW1, G2,
G3, CR13, CR14 and CR15. Th® location of the monitoring wells is show in Figure 2, Appendix
A. Since monitoring ced in July 2000, the concentrations of methane in all boundary

*en found to be less than the LEL.

monitoring wellghavd

The mon'Q'r;g ta is summarised in Appendix D.3.1.

4 ERA 75 — Waste Disposal, Landfill siting, design, operation and rehabilitation.
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3. Conceptual Site Model
3. Contaminants of Concern

Based on the site history described in Section 2.8 and previous investigations of the site (refer to
Section 2.9), potential contaminants of concern include the following;:

w A broad range of metals (including arsenic, cadmium, chromium, nickel, lead, and zinc)
associated with a range of materials potentially disposed at the site,

e Ammonia and other landfill leachate products formed during th mposition of organic
materials (e.g. fatty acids).

a  Organochlorine/organophosphate pesticides (OCP/OPP) d as agricultural wastes.

e Volatile or semi-volatile organic compounds (VOCs/SV@Cs), including polycyclic aromatic

hydrocarbons (PAHs), associated with the dlSpO | bricants, paints, oils and fumigants;
and the burning of various wastes.

s Total petroleum hydrocarbons (TPH) and e, toluene, ethylbenzene and xylenes (BTEX
compounds) associated with the d1sp els, lubricants and oils.

=  Polychlorinated biphenyls (PC‘B ed with transformers, refrigerants and fluorescent
lighting.

s Asbestos containing mate M) such as fibrous sheeting.

32.  Potential @@s

Potential path@ ch contamination may cause a risk to specific receptors include:
= Hum th

althy
- inhation of soil through dust;

—  ingestion of soil through handling;
— dermal absorption from soils through handling; and

~  inhalation of vapours and landfill gases.

= Environmental:
— migration of potential contaminants in surface water runoff; and

— migration of potential contaminants in groundwater.

3.3. Receptors

The current potential on and off-site receptors include:
SINCLAIR KNIGHT MERZ
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a  On-site:
— members of the public; and

— future users of the site (including construction workers, staff, and patrons).

o Off-site:
— down gradient properties;
—  groundwater which is expected to provide to provide a base flow to Slacks Creek; and

— surface water (Slacks Creek).

Slacks Creek is a highly disturbed system which has been heaylINdod¥fied from its natural state,
Slacks Creek is not a recreational water body or used as a so potable water.

Groundwater within the region is generally not used g¢ a ptﬂble resource. The closest operational
registered bore is approximately 0.7 km to the nc@ thy site. This bore is sub-artesian and

although registered as a potable water source, no the bore card indicate that it supplies water

for garden irrigation only.
3.4. Potential Pollutant Linkge/@

Table 3-1 provides a summ ¢ ghbtential source-pathway-receptor (pollutant) linkages with
respect to human health,

= Table 3-1 Potenj# tant Linkages With Respect to Human Health
= ié 1i8n of soil through handling 1) Members of the public
et accessing the site
£
g % Dermal absorption through skin through handling 2) Future site workers
K .
_§ E] Inhalation of airborne dust and vapours, and build up landfill gases in g) Users of down gradient
& £ | confined spaces Toperties

Table 3-2 provides a summary of the potential source-pathway-receptor (pollutant) linkages with
respect to the environment.
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o Table 3-2 Pot

tial Pollutant Linkeges With Respect (o the Environment
‘ﬁ‘{&?ﬁ )

Migration of landfill leachate to shallow groundwater and Slacks Creek

1)Surface Water

2)Shallow Groundwater

Potential con{aminanis
in soil

Migration of potential contaminants as sediment in rainfall runoff
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4. Regulatory Framework

This Section highlights the key elements employed from the relevant regulatory framework in
preparing and implementing the investigation methodologies, assessing the data gathered and
recommending remediation / management approaches.

41. Commonwealth Legislation
41.4. National Environmental Protection Kieasure

The National Environment Protection Council, in co-operation i Z'ronmental health agencies,
prepared national guidelines for contaminated land matters i tional Environment Protection
(Assessment of Site Contamination) Measure 1999 (“the NEPNJ/.

4

nsistent approach to the assessment of site
nt practices by the community which
auditors, land owners, developers and

The purpose of the NEPM is to establish a national
contamination to ensure sound environmental m¢n
includes regulators, site assessors, oontaminﬁ

industry. %
v

The NEPM contains two schedule

»  Schedule A which identommended process for the Assessment of Site
Contamination, indicating Wuiding principles to be applied to preliminary and detailed site
investigations;

w  Schedule B whmmprises 10 general guidelines for the Assessment of Site Contamination,
includir@ges for assessment criteria, field activities and health and ecological risk
asse ntsy

The key ele:ent applicable from the NEPM is the nomination of investigation levels (HILs) for
contaminant concentrations above which potential health or environmental risks may occur and
require further investigation. The HILs adopted for the investigation are discussed further in
Section 4.3.

4.2, State Legislation
4.2.1. Environmental Protection Act 1994

In Queensland, the Environmental Protection Agency (EPA) administers the Environmental
Protection Act 1994 (EP Act). The EP Act's emphasis is on managing Queensland’s environment
within the principles of ecologically sustainable development. Chapter 7, Part 8 of the EP Act
details matters relating to the investigation and management of contaminated land. Further, current
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Queensland guidelines for contaminated land include the Draft Guidelines for the Assessment and
Management of Contaminated Land in Queensland (DoE, 1998) (“the Draft Guidelines”).

The key elements applicable from the EP Act and the Draft Guidelines include:

»  Environmental Management Register (EMR): land that has been or is being used for a
Notifiable Activity or has been contaminated by a hazardous contaminant, and about which the
EPA is notified, is recorded on the EMR. Sites recorded on the EMR pose a potential risk to
human health and the environment under the current land use. Entrygn the EMR does not

se.

mean the land must be cleaned up or that the current land use m

it must be obtained for
prior to removal of that soil

u  Disposal Permit: Section 424 of the EP Act states that a Dis
soil that is contaminated and originates at a site listed on
from the subject site. If the chosen remediation option inﬁlu the removal of contaminated
soil from the subject site to an EPA-licensed lan then appropriate sampling and analysis
results must be forwarded to the EPA, togethgewi porting documentation and the
appropriate application form, to obtain a Q{gposalermit. In the case where the subject site is
not listed on the EMR, the EPA may ¢ :ﬁ?ﬁ discretion to issue an ‘approval letter’ or
similar document to acknowledge tha%propriate contaminated soil management
approach is being taken in the § lWal.

4.2.2. Environmental R: ctivity Guidelines (ERA)

Regulations governing asPgets pf proposed, operational and decommissioned landfills
(incorporating landfi tlined in the Qld EPA Guidelines ERA 75 (Waste Disposal) —
eration and Rehabilitation (ERA 75). The Guidelines are designed to

Landfill Siting, L)XNgn,
create a unifi ro¥ch to landfill management in Queensland.

Specific to g Project, relevant stipulations on the management and rehabilitation of landfills have
been discussed below.,

«  Landfill Gas Criteria: The guideline defines a Lower Explosive Limit (LEL) of 5% and Upper
Explosive Limit (UEL) of 15% for methane based on safety requirements.

s Site Management Plan (SMP): The ERA 75 outlines triggers for long-term management of
decommissioned landfills through an SMP (pursuant to Chapter 7, Part 8, Division 5 of the EP
Act). This also includes future land use planning and ongoing environmental monitoring
constraints.
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4.2.3. Waste Regulations

The Environmental Protection (Waste Management) Policy 2000 and the Environmental
Protection (Waste Munagement) Regulation 2000 clarify waste management practices in
Queensland and provide improved environmental safeguards. Developed in conjunction with local
government and industry, the legislation benefits Queensland communities through safer disposal
practices and cost savings from improved planning and management of waste services.

In relation to the identification and evaluation of remediation options fgr this Project, the key
elements considered from this legislation are:

management, the management options (in order of decrea reference) being:

s  The waste management hierarchy of reduce, reuse, 1‘{%01»/0@Fy applies to contaminated land
— Treatment of contaminated soil on-site, follgwed Iﬁ on-site reuse;

— Management of contaminated soil on-si propriate mitigation measures to protect
human health and the environment;

—  Off-site treatment; and
—  Off-site disposal.
u  The setting of Waste Accep@ria specific to individual landfill sites and differentiation

between contaminated sof lated wastes.

4.3, Assessmen@na

4.3.1. Risk t@n Health

Potential c&g inants in Soils

The Hﬂ.%gtf nal Environment Protection (Assessment of Site Contamination) Measure
(NEPM) 1989 (“the NEPM™) ‘HIL-F for Commercial/Industrial Land’ have been adopted as the
assessment criteria (“the Human Health Assessment Criteria”) for the Investigation. These
guidelines are considered appropriate on the basis that the proposed use of the site is commercial.

The soil Human Health Assessment Criteria adopted for the Investigation are summarised in Table
4-1.

s Table 4-1 Human Health Assessment Criteria (Soil)

Lead
I 5
e - NEPM HIL-F
Cadmium 100 i
Chromium (I11+V1) 500 _ |
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Potential Contaminants in Groundwater .
As discussed in Section 2.6 there are no registered operational bores ndwater users) in the

vicinity of the site. This is likely to be due to the low yield of groundyg®er, which occurs in the

vicinity of the site and the presence of other reliable and highe %vater sources (i.e.

reticulated water). The nearest registered bore is located 700 of the site and north of

Slacks Creek. Accordingly the site would not influencg groytdwater at the location of this bore.

Groundwater is not planned to be used on the site, lopment (e.g. for irrigation) due to the
low yield and presence of landfill leachate (re t;%tion 8.2). Whilst the majority of leachate
from the landfill is discharged into groundyfateNVia sub-surface flow, a small portion of leachate
from the landfill seeps from the eastern e%&nent into the drain. Post development access to the
eastern embankment will be contrg Vncing and is not expected to be accessed by human
receptors (e.g. for recreational @

Landfill leachate from thg site difharges to Slacks Creek located 320 m east of the site via
undwater migration. Parts of Slacks Creek down-gradient of the

seepages into the drai
site are within parks a cessible by the public for recreational purposes. Accordingly the

analytical resy }& been compared to the Australian and New Zealand Environment and

Conservati oudcil (ANZECC) and Agriculture and Resource Management Council of Australia |
and New % (ARMCANZ) 2000, Australian and New Zealand Water Quality Guidelines for f
Fresh and Marine Waters (“ANZECC Guideline”) for secondary contact recreational use.

A number of potential contaminants were detected for which there is no ANZECC Guideline. In
the absence of an ANZECC Guideline in order of decreasing preference the following Assessment
Criteria have been applied.

= The Netherlands Ministry of Housing, Spatial Planning and Environment's Circular on target ;
values and intervention values for soil remediation (2000) (“the Dutch Guidelines™) which
consider both the risk to human health and the environment;

»  The National Health and Medical Research Council (2004) Australian Drinking Water
Guidelines (“the Australian Drinking Water Guidelines”); and
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s United States Environmental Protection Agency (2009) Region 9 Preliminary Remediation
Goals (“the USEPA guidelines™)

In summary, the Human Health Assessment Criteria adopted for this Investigation and their source
are summarised in Table 4-4.

s Table 4-2 Human Health Assessment Criteria (Water)

T g

Assessmen B
ASEHIEN AssessmentiCritena Souree

Chitenais
Ammonia as N ( : Australian Drinking a!erGuideli g, 2O/
Arsenic (mg/L) 0.05 ANZECC 2000 Recreational i
Cadmium (mgil) 0.005 ANZECC 2000 Recreational Wa ality
Chromium (mg/L) 0.05 ANZECC 2000 Recreational Water Quality
Copper (mglL) 1 ANZECC 2000 Regfegional Water Quality
Lead (mg/L) 0.05 ANZECC 2 %:I Water Quality
Nickel (mg/L) 0.4 ANZECG00! ational Water Quality
Zinc (mg/L) 5 ANZRCC ecrealional Water Quality
TPH C10-C40 600 D uiglines
Benzene 10 NWZ5PC 2000 Recreational Water Qualty
Toluene 10 ch Guidelines
Ethylbenzene Australian Drinking Water Guidelines 2004
mela- & para-Xylene 2 - | USEPA 2009 Region 9 Tap Water
ortho-Xylene 400 USEPA 2009 Region 9 Tap Water
Isopropylbenzene 150 Dutch Guidelines (aromatic solvenls)
n-Prupylbenzenx \ M 150 Dutch Guidelines (aromalic solvents)
1.24-Trimejpmoen e 15 USEPA 2009 Region 9 Tap Water
p-lsoprop - .
Dichlerodiflucromethane 390 USEPA 2009 Region 8 Tap Water
Chlorobenzene 300 Australian Drinking Water Guidelines 2004
1.4-Dichlorobenzene ; 40 Australian Drinking Water Guidelines 2004
1.2-Dichlorobenzene 1500 Australian Drinking Water Guidelines 2004
Nephthalene 70 Dulch Guidelines
Phenanthrene - -
2-Methylphenol 200 Dutch Guidelines (Cresols)
3- & 4-Methylphenol 200 Dutch Guidelines (Cresols)
2.4-Dimethylphenol 730 USEPA 2009 Region 9 Tap Water
2.4-Dichlorophenol 200 Australian Drinking Water Guidelines 2004
4-Chloro-3-methylphenol 350 Dutch Guidelines
2.4.5-Trichlorophencl 1 ANZECC 2000 Recreational Water Quality
SINCLAIR KNIGHT MERZ
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Landfill Gases

Volatile organic gas data has been has been compared to the National Occupational Health and
Safety Commission (NOHSC) 1995, Exposure Standards for Atmospheric Contaminants in the
Occupational Environment (*“the NOHSC Guidelines™). Guideline values provide both a time
weighted average (TWA) and short-term exposure limit (STEL) for human exposure to ambient
gas concentrations within an enclosed building or space, assuming a standard workplace scenario.

The NOHSC Guidelines do not include methane which is a volatile gas produced during the
degradation of putrescible wastes in landfills. Methane is an asphyxianjsgnd is highly flammable.
As an asphyxiant in an unventilated enclosed space, methane at 7 % Qntration can displace
normal air and reduce oxygen concentrations to levels below the upational Safety & Health
Administration (OSHA) allowable level (19.5 % O,) (Doyle, 5 % concentration in air
(the LEL, refer to Section 4.2.2) methane is flammable. Accordir¥ly a Human Health Assessment
Criteria of 5 % concentration of methane in air has bf@e{ox} the basis that it considers both

safety (LEL) and health (asphyxiant) concerns. %

The NOHSC Guidelines are summarised in a?b 4

s Table 4-3 NOHSC Guidelines

0 de' e
{
n-pentane 770 2210
n-hexane N :
cyclohexane L, 035 -
methylcyclohexa 1610 -
n-heptane 1640 2050
n-octane 1400 | 1750
n-nonane 1050 -
chlorobenzene 48 -
benzene 16 -
ethylbenzene 434 543
1,2,3-trimethylbenzene
1,2 4-trimethylbenzene 123 -
1,3, 54rimethylbenzene
e 350 655
o-xylene
acetone 1185 2375
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4.3.2, Risk to the Environment

Pofential Contaminants in Soils
Soil guidelines for the protection of ecological health, such as the NEPM ecological-based

investigation levels (EILs) are not recommended for application at this site on the basis that the
ecological sensitivity of the site is considered to be low (i.e. the site does not support ecosystems
with high ecological value), and the site in its current condition does not appear to be impairing
plant growth. It should also be noted that the NEPM acknowledges in Schedule B(1) Section 3.2
that the EILs for an urban setting “have not been derived to profect n ated ecological values
and are somewhat arbitrary”. For these reasons the use of the EIL t recommended. It should
be noted that the CSIRO is currently working on a methodolo @ more scientifically robust
and ecologically relevant EILs’, Q

Potential Contaminants in Groundwater %

A qualitative assessment of groundwater recepto efte indicates that the nearest receiving
water body is Slacks Creek. As Slacks Cree water system, the appropriate primary
screening criteria are the Australian an d Environment and Conservation Council
(ANZECC) and Agriculture and Resour gement Council of Australia and New Zealand
(ARMCANZ) 2000, Austrahan aland Water Quality Guidelines for Fresh and Marine

Waters (“ANZECC Guldelm

On the basis that the current ec g1cal condition of Slacks Creek is a highly disturbed and heavily
modified system, the igoer value for freshwater ecosystems has been used.

A number of pgigtial ®ontaminants were detected for which there is no ANZECC Guideline. In
the absence ANZECC Guideline, the following Assessment Criteria have been applied.

w  Unitel§tates Environmental Protection Agency (2004) Region 9 Preliminary Remgdz‘ation
Goals (“the USEPA Guidelines™); and

= the Dutch Guidelines,

The Dutch Guideline for hydrocarbon in groundwater has been derived for mineral-based
(petroleum) hydrocarbons. The guideline value was used to compare samples of Total Petroleum
Hydrocarbons (TPH) where the source of the hydrocarbons was petroleum based. This applied to
TPH analytes which had been prepared using a silica gel clean-up to remove interference from
polar organics®,

3 CSIRO, 2008, Draft Proposal for an Australian Methodology to Derive Ecological Investigation Levels in
Contaminated Soiis. Report 18/08
€ Polar organics such as lipids, proteins, sugars etc. are removed by running the sample extract over a charged
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It should be noted that the NEPM includes Groundwater Investigation Levels (GILs) for freshwater
ecosystems. These however are based on the Australian Water Quality Guidelines for Fresh and
Marine Waters (ANZECC, 1992) for the protection of freshwater ecosystems which have now been
withdrawn. Accordingly the NEPM GILs have not been used.

The extraction of groundwater for use (e.g. irrigation) is considered unlikely for reasons outlined in
Section 4.3.1). Accordingly ecological risks associated with extractive uses are considered to be
low and do not require further consideration.

In summary, the Environmental Assessment Criteria adopted for this Qigation and their source
are summarised in Table 4-4.

Table 4-4 Environmental Assessment Criteria

Y Analyte
& [Hig/h unless stated)

-

Assessment Crlenia Solrce

Ammonla as N (mgiL)

Arsenic (malL) 036 | ANZECC 2000 Fregpwal\ jwystems (80%)
Cadmium (mg/L) 0.0008 ANZECC 2000 cosystems (80%) [

r Ecosystems (80%)

Chromium (mglL) 0.04 ANZECG}%
Copper (mglL) 0.0025 m% water Ecosystems (80%)

Lead (mg/L) 0.0084 Freshwater Ecosystems (80%)
Nickel (mg/L) 0.017 %2000 Freshwater Ecosystems (80%)
Zinc (mgl) 0034 | ANZECC 2000 Freshwater Ecosystems (80%)
TPH C10-C40 LN Whutch Guidelnes

Benzene QAN | ANZECC 2000 Freshwater Ecosystems (80%)

Toluene é 180 ANZECC 2000 Trigger Value for Freshwaler Slightly-Moderately Disturbed Systems

Ethylbenzene 3 80 ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems
meta- & parajx% 340 ANZECC 2000 Freshwater Ecosystems (80%)

ortho-Xylene 640 ANZECC 2000 Freshwater Ecosystems (80%)

Isopropylbenzene 30 ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems
n-Propylbenzene 128 USEPA Ecological Risk Assessment Freshwater Screening Benchmarks
1.2.4-Trimethylbenzene 33 USEPA Ecological Risk Assessment Freshwater Screening Benchmarks
plsopropyitoluene 85 | USEPA Ecological Risk Assessment Freshwater Screening Benchmarks
Dichlorodifluorometh-ane 390 USEPA 2009 Region 8 Tap Water

Chlorobenzene 55 ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Syslems
1.4-Dichlorobenzene 60 ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems
1.2-Dichlorobenzene 160 ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems
Naphthalene 85 ANZECC 2000 Freshwater Ecosystems (80%)

silica gel. Non-polar petroleum components then remain in the sample extract for analysis.
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Phenanthrene ANZECC 2000 Trigger Value Freshwater/Marine (85% 'pclion)

2-Methylphenol 13 USEPA Ecological Risk Assessment Freshwater Screening Benchmarks

3- & 4-Methylphenol 543 USEPA Ecological Risk Assessment Freshwater Screening Benchmarks

2 4-Dimethylphenol 2 ANZECC 2000 Trigger Value Freshwater/Marine (35% prolection)

2 4-Dichlorophenal 120 ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems
4-Chloro-3-methylphenol asn Dutch Guidelines

2.4.5-Trichlorophenol 0.5 ANZECC 2000 Trigger Value for Frashwater Slight'y-MageMly Disturbed Systems
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5. Investigation Methodology
5. Scope of Investigation

The scope of the Investigation comprised:

1) asite inspection.

2) the review of historical aerial photography obtained from the Department of Environment and
Resource Management (DERM).

3) the review data provided by Logan City Council (LCC) includ 2Q
i
ort

i
— CMPS&F Environmental, May 1995. Preliminary Site tightion and Management
Plan for The Former Compton Road Landfill Site. Préggfe he Logan City Council
(“the CMPS&F Report”). /

—  groundwater and landfill gas monitoring dén@.lu]y 2000 to August 2008 (“LCC
historical groundwater trends within

Environmental Data™) including an asseﬁ-|
three previously installed monitoring e LCC wells™).
4) the undertaking of a groundwater mogt
and the collection of a water sampg fro

5) the preparation of a Sampling @ alysis Plan (SAP) based on the findings of 1) to 3) above
for the undertaking of furiiepdag¥sive ground investigation to establish whether the site in its
current condition poses an utcceptable risk to human health and/or the receiving

iny event from monitoring wells present at the site,
he drain exiting the site.

environment,

6) the undertakiﬁgntmsive ground investigation which comprised:
e “Dial Before You Dig Records” of the site and confirmation of service

a revifwo
ly a Telstra Accredited Underground Service Locator;

= the Mstallation and development of nine groundwater monitoring wells around the

periphery of the site, including:

— atotal of five combined shallow groundwater/landfill gas wells intersecting the
perched leachate water (“the perched wells”) within materials contained within the
Landfill (“the waste material™).

— A total of four deeper groundwater wells intersecting the natural groundwater table
below the Landfill (“the groundwater wells”).

= the excavation of ten shallow test pits within the surface material and sampling of shallow
surface soils for contamination testing at a National Association of Testing Laboratories
(NATA) Accredited Laboratory;

e the undertaking of four Talsma-Hallam Permeameter (permeability) tests from four of the
shallow test pits.
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7) the undertaking of two rounds of landfill gas and groundwater monitoring comprising:
o landfill gas monitoring from the perched wells and the Landfill vents; and

a  groundwater monitoring and sampling from the four groundwater wells and five perched
wells (collectively referred to as “the monitoring wells”) and from the discharge point of
the drainage channel and the testing of the samples collected at a NATA Accredited
Laboratory.

8) the preparation of an Interim Report on the findings of the intrusive ground investigation
following completion of the two monitoring rounds referred to i]?dbove.

9) the undertaking of a further four rounds of landfill gas monit%

groundwater monitoring comprising: %
m landfill gas monitoring from the perched wells and the dfill vents; and

s one round of volatile gas sampling from the rcheﬁwclls by SIMTARS, and the testing
of the samples collected for a range of vgletMopfanic contaminants; and

two rounds of

e groundwater monitoring and sampli
wells (collectively referred to as
the drainage channel and the tes

roge four groundwater wells and five perched
e Ylonitoring wells”) and from the discharge point of
the samples collected at a NATA Accredited

Laboratory.

10) the preparation of an inte report (this report) on the findings of the Investigation.

A Preliminary Geotechnical InveStigation was undertaken in October 2009 which comprised the
drilling of 10 boreh e site to provided preliminary characterisation of ground conditions
in the vicinity of ¢he sed buildings, the car/trailer park, and racing track. Ground conditions
encountered i&e.Preliminary Geotechnical Investigation have been summarised in this

report. g‘
5.2. Installation of Monitoring Wells

A total of nine monitoring wells were installed as part of the Investigation. All monitoring wells
were installed based on the requirements of the Minimum Construction Requirements for Water
Bores in Australia (2003). Bore logs of the groundwater wells installed as part of the investigation
have been presented in Appendix C.

Perched Wells
The perched wells only intersected the waste material and not the natural materials beneath the

Landfill. The five perched wells were screened across the static water level and into the waste
material above to intersect phase separated hydrocarbons and allow for landfill gas monitoring,

SINCLAIR KNIGHT MERZ

13-054 DL Documents Page 84 of 228



SITCLAN ERGET BEQ

Sif

13-054

Logzan Greyhound Facility, Cronulla Park
Contaminated Si{e [nvestigation

A bentonite plug’ was used to seal the perched wells through the surface material.

A summary of the perched well construction details is provided in Table 5-1.

s Table §-1 Perched Wall Installation Details

20
MW04 5.0
MWO05 6.0
MWO7 50 Q
MWO08 3.0 &

Groundwater Wells
The four groundwater wells were installed through the waste gnaterial, and screened within natural

ground below the waste materials.

Where the groundwater wells intersected loos r%aste material, the hole was advanced to the
base of the waste material. The hole was thgh ¢ ith a concrete-bentonite slurry and allowed to
cure overnight. Following this, a second a%as advanced through the concrete casing and into

the natural material below.

The groundwater wells were s @ aeg¥hrough the natural material only. A bentonite plug® was
installed at the base of the concreYe casing to ensure that an adequate seal between the waste

material and natural w s achieved
A summary of N.m ater well construction details is provided in Table 5-1.

e Tahle £-2Grotindwater Well Installation Details
MWO1 7.0 5.0-7.0
MW02 75 4575
MWO06 9.0 8.0-9.0
MWO0S 8.0 5.0-8.0

Well Development
All monitoring wells at the site were developed by removing a minimum of three well volumes of

water (or until well purged dry), until groundwater parameters stabilised.

7 of a minimum thickness of 1 m
% of a minimum thickness of 1 m.
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5.3. Soil Sampling

During the installation of monitoring wells, samples of surface soils were collected incrementally
until the intersection of the waste material, and from trial pits excavated over the capping layer.

Soil samples were screened using a photo-ionisation detector (PID)’ for the presence of volatile
hydrocarbons. No detects were noted in any sample across the site.

Samples were immediately placed in appropriately preserved containerg and placed on ice for
transportation to the laboratory. Q

Selected soil samples from within the shallow soil profile'® w mitted for analysis of a broad
range of potential contaminants including:

Y4

s Inorganic analytes: %
—  Metals (arsenic, cadmium, chromium, c@, ad, nickel, zinc and mercury);

- DL ?\
—  Asbestos;
= Organic analytes: V

—  Total petroleum hydr: PH);

—  Volatile Organic CoMgounds (VOC) including BTEX (benzene, toluene, ethylbenzene
and xylenes);

—  Semi-volatNg Ofanic Compounds including:
- Nlic Aromatic Hydrocarbons (PAH);

héhols;
—2 Polychlorinated Biphenyls (PCB);

—  Organochlorine Pesticides (OCP); and
—  Organophosphate Pesticides (OPP).

5.4. Landfill Gas Monitoring and Analytical Testing

Perched wells were fitted with gas monitoring well caps to allow for landfill gas'' monitoring,

? Calibration certificates are included in Appendix D.
'° Depths less than 0.3 m bgl.
U Including methane, oxygen, carbon dioxide, carbon monoxide and hydrogen sulphide
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Wells were sealed for a minimum of 48 hours prior to monitoring. A landfill gas meter (GA2000 or

similar)'? was used to monitor gas concentrations from within the monitoring wells for three
consecutive minutes. Peak and average landfill gas readings were recorded.

Four existing landfill vents at the site were also monitored for three consecutive minutes from
sampling ports at the base of the vent.

5.5. CGroundwater Sampling

Groundwater levels were recorded using a Solonist Oil-Water Interfac be'?, Wells were then
purged until groundwater parameters stabilised, or until the well w Post purge groundwater
physico-chemical parameters'® of recharging water were recor

Samples were collected using a disposable bailer. Samples were Maced into appropriately
preserved sample containers and placed on ice for hﬁ@a ion to the laboratory.

Samples for metals analysis were filtered to 0.45 @i r to placing in a sample container.

Groundwater samples were submitted for, yis of a broad range of potential contaminants
including:

s Inorganic analytes: @

—  Metals (arsenic, cadmM{n, chromium, copper, lead, nickel, zinc and mercury);
- PH;

»  Organic analytes’

o Total@gum hydrocarbon (TPH) fractions;
ganic Compounds (VOC) including BTEX (benzene, toluene, ethylbenzene

-  \Aa)ile
an lenes);

—  Semi-volatile Organic Compounds including:
—  Polycyclic Aromatic Hydrocarbons (PAH);
—  Phenols;
— Polychlorinated Biphenyls (PCB);
—  Organochlorine Pesticides (OCP); and
—  Organophosphate Pesticides (OPP).

12 Calibration certificates are included in Appendix D.
13 Calibration certificates are included in Appendix D.
" Including pH, dissolved oxygen (DO), reduction potential, total dissolved solids (TDS) and temperature
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6. Site Conditions
6.1. Ground Conditions

A conceptualisation of the ground conditions at the site is provided in Figure 5, Appendix A.
Exploratory bore logs, including the logs from the Preliminary Geotechnical Investigation are
included in Appendix B.

Surface Material
For the majority of the Landfill, the surface material was found to 2prrised of a layer of silty

sand (0-0.1 m thickness) and an underlying clay based materi prxsed of sandy clay to clayey
sand (0.2-0.8 m thickness).

The surface material layer of the eastern embankme: f th€Landfill was found to be comprised of
well compacted clayey sand (0.2-0.5 m thicknes%%

VWaste Materials
The thickness of waste materials encouv@ ied from 1.2 m to 10.5 m. Where encountered,

waste materials (30-90%) were found to b\y#lixed in a damp to saturated grey unconsolidated clay
or sandy clay matrix (10-70%). '@ intersected in the investigation was domestic in origin,
and appeared to contain infr dual putrescible materials. Common items noted in the
waste materials included pIa%kaging, plastic bags, metal fragments and glass bottles. No
regulated wastes were iWed jp the waste material intersected.

The waste mate% been placed directly over natural materials in the majority of exploratory
boreholes.

Natural ial
The natural material was generally a sandy or silty clay of weathered sandstone. This was underlain

by the coarse grained red and white low strength sandstone. The sandstone was incised with a
medium strength siltstone in several locations across the site.

In background locations across the site (including in locations within the wooded area along the
western portion of the site), the soil profile was a silty sandy clay material consistent with the
weathered sandstone,

6.2. Groundwater

Two groundwater systems have been observed on the site. These include:

e groundwater within the weathered sandstone beneath the Landfill; and
= perched water within the Landfill.
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Perched water within the Landfill is expected to be recharged from the lateral migration of
groundwater entering the Landfill and the vertical migration of rainwater through the surface
material.

The CMPS&F Report describes the Landfill as being constructed using a method which involved
the excavation of trenches, and the placement and compacting of waste within the trench. The
report does not describe the construction of a liner system.

Investigation which involved the drilling of 10 boreholes over the fo andfill site. The
Preliminary Geotechnical Investigation confirmed that waste mategi We been placed directly
over natural materials, This was found to be the sandy clay s% athered sandstone) in the
majority of boreholes. In BH4 waste materials were found to h een placed directly over the
sandstone. Consequently it is considered highly likely ;at th# perched water within the Landfill is

The absence of an engineered liner was confirmed during the Prdimini Geotechnical

in connection with groundwater in the weathered s

Evidence of a connection between the two gr systems within the site can be drawn from
the presence of organic contaminants an ia from groundwater samples taken from MW06
and MW09. MW06 and MW09 are 1to wells which target groundwater in the weathered
sandstone beneath and at the easte% ~gradient) boundary of the Landfill (refer to Appendix
D.2.2). If there was not a co tween the perched water within the Landfill and the
groundwater in the weatheresgi?tone, elevated concentrations of organics and ammonia would
not have been expected tO\e fpund in the samples from MW06 and MW09.

Figure 6, Appendjx A\W0vides a summary of the groundwater levels monitored during the
investigation Bﬁ} groundwater within the weathered sandstone and perched groundwater
within thel ow in a north easterly direction towards Slacks Creek. The perched
groundwateNithin the Landfill is expected to combine with the groundwater in the weathered
sandstone down gradient of the site. This is evident from ammonia and organic contaminants
detected in CR13 which is a groundwater monitoring well installed by LCC down gradient of the
Landfill.

Perched water within the Landfill potentially seeps into the drain on the eastern boundary of the
site, as the elevation of the drain is below perched water levels within the Landfill. In addition
seepages from the eastern embankment of the Landfill were observed in the north eastern comer of
the site.

Appendix 0 provides a summary of groundwater observations made during the undertaking of the
investigation. Odours and sheens were observed in some of the monitoring wells within the site.
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Further discussion on the quality of the perched water within the Landfill and groundwater within
the weathered sandstone is provided in Section 7.2.
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7. Analytical Results

This Section provides a summary of the analytical results of the investigation. A complete
tabulation of the analytical results and a comparison of these with the Human Health and
Environmental Assessment Criteria are provided in Appendix D. A copy of the laboratory
analytical reports is provided in Appendix E. An assessment of the quality of the data is provided
in Appendix F. A discussion of implications of the analytical results in regard to the risk to the
environment and human health is provided in Section 8, and the remedial requirements in Section
9.

7.4.  Soil Analytical Results \2\
&

Seventeen samples of capping material (0-0.1 m or 0.2-0.3m)
contaminants including metals", asbestos, and/or orgagic andfytes'. Table 7-1 provides a
summary of the analytical results for metals. %

= Table 7-1 Meials, Surface Material %

Analyte t Ascsessment Minimim Ma. U7,

*(malko) sl Crienia Vzlye Vah.g

-
Cadmium 100 N/

Chromium 500 o > 28

Copper 5 \ 16
Lead ) I 18

Zinc

Nickel N\ 300¥ 2 10
/< %000 < 31

Mercury el s o <.

-

Metals (chromium, copper, lead, nickel and zinc) were found in some of the samples analysed in
low concentrations which were well below the Human Health Assessment Criteria.

Asbestos fibres were not detected in any of the samples analysed.

All organic analytes were below laboratory detection limits in the samples analysed.

15 metals included arsenic, cadmium, chromium, copper, lead, nickel, zinc, and mercury

16 organics included total petroleum hydrocarbons (TPH); BTEX — benzene, toluene, xylene isomers, and
ethyl benzene; polycyclic aromatic hydrocarbons (PAH); phenolic compounds; total polychlorinated
biphenyls (PCBs); and organochlorine / organophosphate pesticides (OCPs/OPPs).
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Permeability and Drainage of Surface faterial

In-situ Talsma-Hallam Permeameter tests of the clay based material within the surface material
indicates that the permeability of this material varies between 10°® and 10® m/s. The test results,
and an estimated permeability of the clay based material based on particle size analysis are
summarised in Table 7-2.

~ Talsma-tiallar,
PermeameleriResn, o Llay
* BasediMate 3

K=14x107ms Estimate only
k=44 x10% mis)
No_t me_gsured ‘ -

i | l
| 173 | g R 1009 ms | k=10%mis)
) R 5 08 | kii¥iotms |

1&01‘ the site to assist with the shedding of rainfall runoff
the northern and southern boundaries of the site (refer to
Section 2.4). These surface \%‘ nage measures and the low permeability of the clay based
surface material will assist witlNimiting the infiltration of rainfall into the Landfill. The temporary
ponding of water has ' cenobserved on the site in some locations following rainfall in capping

Low bunds have been constructed o
off the surface material into the déai

areas which have fokged)epressions following ground subsidence.

T2 Gfb@ater Analytical Results

Five roun¥ of groundwater monitoring have been undertaken at the site. Groundwater samples
collected were tested for a range of inorganic'” and organic'® analytes.

'7 inorganic analytes included metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc, and mercury)
and ammonia
18 organic analytes included:

— total petroleum hydrocarbons (TPH)

- volatile organic compounds: BTEX — benzene, toluene, xylene isomers, and ethyl benzene;
monocyclic aromatic hydrocarbons; oxygenated compounds, fumigants, halogenated
aliphatic/aromatic compounds; trihalomethanes; naphthalene)

—  semi-volatile organic compounds: polyeyclic aromatic hydrocarbons (PAH); phenolic compounds;
total polychlorinated biphenyls (PCBs); and orgnanochlorine / organophosphate pesticides
(OCs/OPs).

SINCLAIR KNIGHT MERZ

13-054 DL Documents Page 92 of 228



EY SR SLGnT 2062

/gﬁ;&j o

==

alyte | Assessment] |

lL.ogan Greyhound Facility, Cronulla Park
Cantaminated Site lnvestigation

7.2.1. Physico-Chemiczal Parameters and Ammonia

Table 7-3 provides a summary of the physico-chemical parameters and ammonia analytical results
for the on-site monitoring wells.

» Table 7-3 Physico-Chiemical Paramieters and Aminonia, On-site Locations

:

S Human

- Environmental . Hééllb: :
“Criena Assessment s

Critefia k=

Dissolved Oxygen (mgl)

Total issolved Sollds (ppK) | : :

pH N 76

" Reduction Potenial (eH) N - | i
_Temperamre(‘Ci___ U | —1?4 253 287 |
| Ammonia as N (mgl) A 00 | 28 | 434 | 120 |

13-054

Perched water within the Landfill gen al%ﬁed to contain low salt content, low dissolved
oxygen (DO), and acidic to slightl prH.

In general, groundwater in the%kred sandstone was generally acidic and saline, as observed in
samples from the cross~g1Kdie}t, d down-gradient monitoring wells.

Elevated concentratio; %’ hmmonia which exceed the Environmental and Human Health
Assessment Cri Ncre found in groundwater samples from down-gradient monitoring wells
which targe }p&aed water within the Landfill (MW05 and MW07), and groundwater
monitoring n the weathered sandstone (MWO06). The results show that the Landfill is
producing elevated concentrations of ammonia in leachate, which is impacting on both the perched
groundwater and the underlying aquifer.

Table 7-4 provides a summary of the physico-chemical parameters and ammonia analytical results
for the off-site monitoring wells and the surface water drain.
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= Table 7-4 Physico-Chemical Paramsafers and Ammonia, Off-site Locations

 Dissolved Oxygen (mgﬂ.} | o, ; : B 40 | 40 | 66
TolDssovedSolospek) | | B e T
ot BEN e [ a8 |43 | s | 6o S
I Reduction Potenfiel (eH) i SSIAAR _._..l - 48 | 407 1 i ‘!_ i [_1(;_1 65_[
R e I 2| 260 PN 215 | 24 | 194 | 57 |
T N O N W v o | am | o e

/
Table 7-4 shows that the physico-chemical parame r the up-gradient and cross-gradient off-
site monitoring wells were similar to the results g ndwater samples taken from up-gradient
and cross-gradient monitoring wells beneath fill in the weathered sandstone.

13-054

Elevated concentrations of ammonia wh{ egeeeded the Environmental and Human Health
Assessment Criteria were found iggth itoring well down-gradient of the Landfill (CR13) and
the drain. The maximum con %ﬁ of ammonia detected in CR 13 (9.79 mg/L) was lower than
the maximum concentration d in the perched water within the Landfill (228 mg/L). This
may be partly aﬁnbut to the dtlution of ammonia as the perched groundwater within the Landfill
mixes with the gro ithin the weathered sandstone, and further attenuation in the aquifer
as groundwater K‘@neﬂﬂ: the site to CR13.

Perched ter within the Landfill potentially seeps into the drain on the eastern boundary of
the site 0 asis that the elevation of the drain is below perched water levels within the Landfill.
The elevated concentration of ammonia found in the drain is likely to be attributed to seepage of
perched groundwater from the Landfill and possibly other off-site commercial/industrial sources
(refer to Section 2.4).

7.2.2. Metals

The analytical results for metals are summarised in Table 7-5 for the on-site monitoring wells, and
Table 7-6 for the off-site monitoring wells.
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v Table 7-5 Metals, On-sife Loczatlions

T . T £ Ay

 Arenc _1-36__{, Cows ot | eeer | o | ows [ oui | oo | oo | oo
Cadmium 00008 | 0005 00003 | 00006 | otui | 0000 | 00007 | <207t | 0.0008
Chromium 004 | 005 0001 | 0008 | <cour | 000t | -nmoi | ooz | <ot | o019
“Copper | 00025 { 1 | o3 | ool | <soin | 0 | i | 0009
Lead 00034 | 005 | 0001 | 0043 | ~00n | 0. - “ Yo
Nl | 0oz | 04 ! 0002 | o1 | oo | 0018 |, |
Zino 003t | 5 o006 | omse | oot | 002l
Meuy | o004 | G001 | <00001 | «nooat | <00
% e

= Table 7-6 Metals, Off-site Locations

a ; B
e ooi | o002 | oote | 0022 | <ucoi | 0001
o s 00003 | <30001 | 00003 | <DCco | 0.0004 | 2000% | 00011
o 0021 | <0t | =00t | <aoor | <aost | <ncot | 0007
s 0028 | <0(if | 0002 | «wioi | 0007 | 0002 | 002
T 04160 <000t | 0002 | <001 | <a001 | <aear | oofa
o 0038 | <001 | 0003 | 0001 | 0001 | 0001 | 0.005
Ying 0154 | 0014 | 007 | 0016 | 0042 | 009 | 0173
— <0001 | <00001 | <0001 | <0oa0i | <00t | <5.0031 | <000di |

Elevated concentrations of copper, lead, nickel and zinc with concentrations above the
Environmental Assessment Criteria were found in MWO1 (refer to Table 7-6) which is a
monitoring well located up-gradient of the Landfill in the weathered sandstone.

Elevated concentrations of copper and zinc with concentrations which exceed the Environmental
Assessment Criteria were also found in CR14 which is an off-site monitoring well located up-
gradient of the Landfill. Lead was found with concentrations which exceeded the Human Health
Assessment Criteria in groundwater samples from off-site well MWO01,

MWO01 and CR14 are considered to be up-gradient of the Landfill on the basis that: these
monitoring wells are located on the western boundary on the known extent of the Landfill (refer to
Section 2.8); elevated concentrations of ammonia (which is an indicator of the presence of landfill
leachate) have not been detected in groundwater samples from these wells (refer to Table 7-4); and
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the absence of waste materials encountered when drilling the monitoring well in MW01"

Appendix B).

(refer to

Table 7-5 shows that the majority of samples from the on-site monitoring wells had concentrations
of copper, lead, nickel and zinc with concentrations above the Environmental Assessment Criteria.
The maximum concentrations detected, however, were lower than those found in MWO01. The
findings indicate that elevated concentrations of metals occur in the vicinity (and up-gradient) of
the site. The source of these metals is unknown, and are potentially derived from industrial sources
in the vicinity of the site, or naturally occurring within groundwater. @ ithstanding this, leachate
from the Landfill is unlikely to be having a deleterious effect on gropgdWwater with respect to
metals.

An elevated concentration of cadmium which exceeded the ;nv:ronmental Assessment Criteria
was detected in the drain on the eastern boundary o ite in one of the sampling rounds. All
other samples from the drain and groundwater h %ﬁaﬁons of cadmium which were below
the Environmental Assessment Criteria. %

7.2.3. Hydrocarbons @E

The analytical results for Total P%Mydrocarbons (TPH) are summarised in Table 7-7 for
the on-site monitoring wells, e 7-8 for the off-site monitoring wells.

= Table 7-7 Total Pefgoleum Hydrocarbons, On-site Locations

| € Groundwater Beneath Former Landil | Perched \Water Within Former Landfil
p b VOO B! P e ok e || o  Cross-gradient Sl T
As.ssmentl | Cfossg’rad.‘ent DG:'H.'Q [BCES [E‘.-ﬁ‘n'D;.g E‘.’-l.%t:. D?;Nn-gragler}}
Ciia (W02 L (MWOS o8] (MWO5IMWOT)
Ml | Max | Mo | Mol I Max | Min

C6-C8 <20 <20 <0 50 L] 50 30 60
l C10-C14 0 | <0 | <30 | 840 | % | 580 | g0 | 8w |
| c15-C28 <60 | <00 | <100 | 2500 | <100 | 1700 | 300 | 1900 |
| —— —_ - — -— -4

| C29-C36 <50 <& 710 710 <51 680

1 C10-C36 50 | <50 <57 | 4050 | <50 | 2090 | 440 170

¥ Note LCC has been unable to provide the exploratory logs and well construction records for CR13, CR14,
and CR15.
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s Tabhle 7-8 Total Petrolcum Hydrocarbons, Off-site Locations

spgradient’ =Cr
{CRA4AVIW01)

Max o

| C10-C3%6

Concentrations of TPH were generally higher in om down-gradient groundwater
monitoring wells when compared to samples d water from monitoring wells located
around the boundary of the Landfill. Wh% irectly sampled in this investigation, high
concentrations of TPH would also be gxpe o be found in perched water within the central parts
of the Landfill. V

Due to the presence of elevate ntrations of TPH in the first monitoring round,
aliphatic/aromatic hydroagrbons Were included the laboratory analysis in addition to TPH in the
second and third morg Bunds for selected samples. The analytical results for
aliphatic/aromaticehydihgérbons are summarised in Table 7-9.

= Table &laﬁcmliphatic Hydrocarbons, On-site Locations

0
Aliphatic C10-C14 - - <50 <50 <57 <50 <50 <50
Aliphatic C15-C28 - - <100 <100 <100 <i0d <1 400
Aliphatic C29-C36 <50 & <53 <30 <5l 150
Aliphatic C10 - C36 - - <50 <50 <50 <50 <50 550
Aromatic C10-C14 - - <50 <E0) 60 70 60 180
 Aromatic C15-C28 ; - | o | <100 | <0 | <ieo | zi00 | <100
Aromatic C29-C36 = <50 <50 <50 il <50 <50
Aromatic C10 - C36 - - <E] <0 60 70 60 180
g??gggmﬁc 600 <50 | <6 | 60 70 60 730
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An elevated concentration of aliphatic/aromatic hydrocarbons which exceeded the Environmental
and Human Health Assessment Criteria was detected in the sample from MWO0S5 (730 pg/L C;-Css)
in the second monitoring round. All other samples tested however had concentrations of
aliphatic/aromatic hydrocarbons (C,¢-Ci6) which were below the Environmental Assessment
Criteria.

With the exception of the sample from MWOS in the second monitoringgound, the concentrations
of aliphatic/aromatic hydrocarbons (Co-Cs) were lower than conc ns of TPH (C;p-Cs) in
the samples analysed (refer to Appendix D.2.2). For example, i monitoring round, the
sample from MW04 had a TPH (C,0-C36) concentration of 1 , and an aliphatic/aromatic
hydrocarbon (C;-Cs6) concentration of 60 pg/L. The differenceVbetween these results is attributed
to the removal of polar based organics® via silica gelgean up which is a standard procedure for

the analysis of aliphatic/aromatic hydrocarbons. % tic/aromatic hydrocarbons remaining in
e

the sample following silica gel clean up are | oleum derived non-polar hydrocarbons.
Conversely it should be noted that TPH angly ludes all recoverable hydrocarbons (polar and
non-polar) and includes non-petroleum drocarbons.

In the fourth monitoring round s Me analysed for TPH, and TPH ‘with silica gel clean up’.
The analytical results for the?}g onitoring wells are shown in Table 7-10, and the off-site
monitoring wells in Table 7-11Y

t@oleum Hydrocarbons, 7 October 2008, On-site Locations

GroundwaterBeneath Former

s Table7-10

human_ Uardil Perched Water Within Former.Landfill
r_-leal:h.r 2 Gross: S S X " % s
E:E:rcnsr::eg:ﬂa! gradient Down-gradient ss-aradi Down-gradient

Criteria fAW02 MW05 MWO03 k] AVW04 MWoB:E IMWDST MW7
Total Petroleum Hydrocarbons
C6-C9 <20} a0 <) <2 50 50 50 50
c10-C14 <50 350 60 70 410 370 590
C15-C28 <109 960 180 120 880 1150 1300
C29-C36 ) 220 60 60 29 410 270
c10-C36 <50 1530 310 250 1580 1870 | 2160
Total Petroleum Hydrocarbons (Sllica Gel Clean Up)
c10-C14 <50 <50 <o <50 51 50
C15-C28 2100 <iali <100 <10 <l <400 T
C20-C36 <50 vau <50 <bl} <58 30 <L
€10-C36 600 <50 <50 <6y zh{1 < <8 <56

2 Such as fatty acids, lipids, proteins, sugars etc.
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s Table 7-11 Total Petroleum Hydrocarbons, 7 October 2008, Off-site l.ocations

——t

; Himan ZRRN R L i Difs 2 Diy G RN N
R Health : : 7 :
A .= Enuvironmantal

L5 \Gross-gradient! ™ Downso" on It
) ; 5S: . v
Rt | ASsessment :

Up-gradi'énf Up-gradient ;
: : Dowrgradient s

Bvye i e et MWD - GEn e oy 15
Total Petroleum Hydrocarbons < N
Cs-C9 <20 <il <20 <20 <20
c10-C14 60 <50 & 110 80
C15-C28 130 <430 g0 330 350
€29-C36 60 50 b N\ 1 80 130
C10-C36 250 < () 520 560
=4

Total Petroleum Hydrocarbons (Sillca Ge! Clean Up)
C10-C14 56

C15-C28 100, iy . 21065
€29-C36 <50) \v <5 <50 <50 <50
C10-C36 <3) eS8 <50 <55

Table 7-10 and Table -w;uw that whilst elevated concentrations of TPH were detected, the
concentrations of T ilica-gel clean up were below laboratory detection limits in the
majority of sampl®ana¥sed. In regard to the TPH detected in the fourth monitoring round, the
laboratory ad{fis® that the main source of hydrocarbons found were not petroleum based, however
the sourc ydrocarbons could not be confirmed.

These findings, and those for the analysis of aliphatic/aromatic hydrocarbons (with the exception of
the aliphatic/aromatic sample result from MWOS5 in the second monitoring round) show that the
elevated concentrations of TPH detected in groundwater, are likely to be comprised of mainly non-
polar and non-petroleum based organic substances present in landfill leachate which are being
generated through the decomposition of putrescible materials.

7.2.4. Volatile Organic Compounds

The analytical results for the volatile organic compounds (VOC) found in samples with
concentrations above laboratory detection limits are summarised in Table 7-12 for the on-site
monitoring wells, and Table 7-13 for the off-site monitoring wells.
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a  Table 7-12 Volatile Organic Compounds, On-site Locations

TundwaeTaeneath Eormeruan dfil o Pe ohed Watar Wil'hih-'Ennrfér'Land‘.‘ill

sHimah Health=Sis ] e et T I s L e S
s L
i Maxe o iing - Max N1 Niak & M s Max
| Towene | 180
" Ethybenzene 80
| mels-BpoaXyens | M0 |
[otoXpene | s ]
| Isopropylbenzene 30
"?PIBp;ﬁEenzgn_e___mli - )128
124 33 : <5 5 ull s p
Trmethybenzene | : : s Gl o e T,
p-Isoprapylioluene 1oy 85 | _ A N e ) 555
Halogenated Aliphatic Compounds |
#bTm_tﬁﬁﬂlﬁ_onﬁéﬁfL‘H*@'_'T" \ Jei : 5 e 1 :
%:Wﬂ?d'm:ff tic Compounds "%-Vt‘ 7 L e TR e
Chlorobenzene } 302 gl T <5 7 = B 7 %
1.4-Dichlorobenzene 0 . W A o . o= e
1.2 Dictorbenzene M,__j?: B | sl s | s | 8 |
Polycyclic Arom ons

@M@Q__j‘éﬁj s - | [ v [af e [ w [ 0 [ # |
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a Table 7-13 Volatile Organic Compounds, Oif-site Locations

Asalye <
(o) {5 Critera s e

i !

onocyclic fmaﬂc Hyrom;,rbpn';:

Benzene 2000 C[RRRSLTORREN <1

Toluene 180 s

Ethylbenzene 80 et

meta- & para-Xylene 340 s 200 %

" otho-Xylene 640

Isopropylbenzene 30

—ﬁ-f:’rupylbenzene 128

1.2 4-Trimethylbenzene 33

T}Eﬁgﬂaem _35 _________

Halogenated Aliphatic Compounds

Dichlorodiflucromethane | w8 ] e ] IH“{“ a0 | a0 | a0
“Halogenated Aromatic Compounds e
Chlorobenzene 55 g 5| %
1.4-Dichlorobenzene 60 : , 5 . <5 <5 <& i
1.2-Dichlorobenzene 160 1500 i ; : <5 Py e
Poly_cycll:Ammatchydmarbbm, ; : !
Naphthalene | 85 [gu___J A ST A IR

VOCs were d@l samples from the perched water within the Landfill, and from groundwater
samples fﬁgvn-gmdient monitoring wells within the Landfill. The concentrations of VOCs
detected did'Wot exceed the Environmental Assessment Criteria.

1.4-Dichlorobenzene was detected in a sample of perched water from MWOS5 in the second
monitoring round with a concentration which exceeded the Human Health Assessment Criteria.
All other samples of perched water from MWO5, the other groundwater monitoring wells and the
drain, had concentrations of 1.4-Dichlorobenzene which were below the Human Health
Assessment Criteria.

VOCs were not detected in any off-site groundwater samples, or in water samples from the drain.
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7.2.5. Semi-Volatile Organic Compounds

The analytical results for semi-volatile organic compounds (SYOC) found in samples with
concentrations above laboratory detection limits are summarised in Table 7-14 for the on-site
monitoring wells, and Table 7-15 for the off-site monitoring wells.

s Table 7-14 Semi-Velatile Orgamc Hydrocarbnns, On-site Locations

: WateriNithin Former Lan
Human ; Bt s
iHepjihe = radient -Cross-g"sadiem 2 wWiaradient

: Cp ssradient
‘Assessime o1 (MWO2) (M0GEMINO0)

L W0ITMWDA!
MWOB)

7 i Siint s eiaxs = Min

Doy "n-craduen
(MWD5 J:WG?)

L Po!ycycl:c Aromat:c Hydmcarhuns

lﬁgna[{mréne BN - T |
Phennlic(:ompounds RS sl 7

lVZ_HG_MyIBhenuf a1 ,,,j-w 13 l 200 ; zgs,g'
| 3 &4-Methyiphanol 53 B 2 49 |

{ 24-D=meﬂ1y[phenol iy - “! _730._ 1 48 I

' 2.4Dichiorophenol 120 [ooEe - | - |4 |

e Chorodmetyphenol | 30 | 30 i | 364

\ 245 Trchlorophenol fos i e __1

E, “ronmy nt
ol ieal Upgra 5S-qradic  Down-gradient
Assessment.  AS: R ) 7 {CR13)
Snteria | i i
M. Max
R
2-Methylphenol 7 13 o R j i 1 S e g
3- & 4-Methylphenol 543 e | <2 4 e o - <7 i <l %
2.4-Dimethylphenol 2 0 |« < . ; o s
2 4-Dichlerophenol 120 200 S w1 < oot <
4-Chloro-3-methylphencl 350 350 { k] g <1 c
24 5-Trichlorophenol 05 R " it B

As shown Appendix D.2.2, elevated concentrations of phenolic compounds which exceeded the
Environmental and Human Health Assessment Criteria were found in a sample of perched water
from MWO05 in the second monitoring round. All other samples of perched water from MW05, the
other groundwater monitoring wells and the drain, had concentrations of phenolic compounds
which were below the Environmental and Human Health Assessment Criteria.
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All other SVOC analytes were below the Environmental Assessment Criteria in the samples
analysed. Organo-pesticides, oxygenated compounds, fumigants, and PCB were not detected in any
of the groundwater samples tested. SVOCs were not detected in groundwater sampled from off-site
wells, or in water sampled from the drain.

7.3. Landfill Gas Monitoring

Historical Monitoring

LCC has undertaken an ongoing landfill gas monitoring program (2000 to 2008) from monitoring
wells fitted with free-venting gas well caps installed around the boun f the site. The
monitoring program has detected low levels of methane gas over this \gW period with
concentrations which were well below the LEL for methane (§ ese findings indicate that gas
from the Landfill is unlikely to pose an unacceptable risk to Ot%eceptors (refer to Section
2.9.4). P

Concentrations of methane ranged between 0% a ong the eastern boundary of the site,
0% and 0.3% along the northern, southern an boundaries.

Concentrations of CO; ranged between 0
6.3% along the northern boundary,
along the southern boundary.

1.2% along the eastern boundary of the site, 0% to
3% along the western boundary and 0% to 10.1%

Full copies of the gas monitorin%ata have been included in Appendix D.3.1.

Landfill Gas Moni@

As part of the Inyagtiga®™n landfill gas monitoring wells were installed within the Landfill, as
described in 'X.Z. Five rounds of landfill gas monitoring have been undertaken, the results
of which a@ynarised in Appendix D.3.2. Six rounds of landfill gas monitoring were
undertaken bW SKM for the Investigation. The methodology used for landfill gas monitoring is
summarised in Section 5.4.

Concentrations of methane which exceeded the LEL were detected in monitoring wells MW04,
MW05, MWO08 and MW09 in the majority of monitoring rounds undertaken during the
Investigation at a maximum concentration range of between 49.7% (MW07) and 99.3% (MW08).

Elevated concentrations of carbon dioxide have also been detected in these wells at a maximum
concentration range of between 9.5% (MW07) and 15.5% (MW04).

It should be noted that portable landfill gas analysers report hydrocarbon vapours in addition to
methane. Consequently a methane reading from the analyser can be comprised of methane and
other hydrocarbon vapours.
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Gas samples from the monitoring wells MW03, MW04, MW05, MW(07, and MW 08 were collected
by Simtars on the 29 October 2009 and analysed for 73 volatile organic compounds (VOC), A
copy of the report prepared by Simtars on the gas analysis is provided in Appendix F. The
analytical results from the VOC gas analysis are summarised in Table 7-16. It should be noted that
the VOC analytical methodology used by Simtars does not include methane. Simtars advised that
there were unable to test for methane in the VOC gas analysis.

s Table 7-16 Volatile Organic Compound Gas Analysis

2

Rate of Flow (L/min) <0.005 <08 <0.03 <0.03 <0.05
Aliphatic Hydrocarbons {
Z-methylbutane <02 21 0.2 0.6 21
n-pentane 1770 2210 <0 15 <02 06 13
2-methylpentane g 08 <02 0.5 19
3-methylpentane < 0.7 <02 03 13
methylcyclopentane 03 <02 0.3 1
n-hexane 176 1.4 0.3 0.6 23
3-methylhexane 09 <02 04 1.6
cyclohexane 1035 0.6 <02 0.4 1.6
methylcyclohexane 1610 27 0.6 0.7 441
2,2, 4-timethylpentane 0.8 <0.2 03 18
n-heptane 1 07 <02 0.4 17
n-octane 0 0.2 04 15
n-nonane 10 <02 2 25 7.7
n-decane <02 5.1 17 147
n-undecane V <02 18 <02 7.8
n-dodecane <02 <02 <0.2 03
alpha-pinene oG <02 <0.2 <0.2 24
<0.2 <02 <0.2 1.2
- <0.2 0.8 07 <0.2 <0.2
<0.2 0.8 24 1.1 <02
Aromatic Hydrocarbons
benzene 16 - <0.2 08 0.3 07 07
ethylbenzene 434 543 <{).2 01 11 0.2 6.6
isopropylbenzene <02 24 15 15 19
1,2,3-rimethylbenzene <01 0.2 <.t 0.4 <0.1
1,2,4-timethylbenzene 123 - <0.2 05 35 0.6 6.2
1,3,5-timethylbenzene <02 <0.1 17 02 1.8
pim-xylene <0.2 <01 2.7 0.8 5.2
o-xylene o s <0.2 041 0.7 <01 07
Ketones
acetone 1185 2375 <02 <02 06 <2 <02
Alcohols
2-gthyl hexanol <10 <1.0 38 49 <1.0
Total VOC <20 374 342 481 666
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Table 7-16 shows that a range of VOCs were detected in the gas samples collected with
concentrations which were below the NOHSC Guideline. Simtars interpretation of the results
indicated the profile of gases in the four perched wells was consistent with a mineral turpentine
solvent mixture.

The rate of flow was measured using a portable flow meter by Simtars prior to sampling at each
location. The rate of flow varied within each perched well, and ranged between <0.005 L/min and
0.3 L/min.

Landfill Vent Monitoring

In the majority of monitoring rounds, low or non-detectable concen Qs of methane and carbon
dioxide were detected from the monitoring ports attached to th ill'vents (refer to Appendix
D.3.2). This may be attributed to atmospheric dilution in the %ﬁs evident from measured
oxygen concentrations at approximately 21%. In the monitgging round on 4 November 2009, an
elevated detection of methane which exceeded the L% found in Vent 2; all other vents
however had concentrations of methane which w the LEL or below detection limits.
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8. Qualitative Risk Assessment
8.1. Risk to Human Hezlth
8.1.1. Capping Materials

The findings of the soil sampling of the capping material indicate that potential contaminants are at
concentrations which would not pose an unacceptable risk to future site users.

The capping layer of the eastern embankment of the Landfill was fo@: be comprised of poorly
structured clayey sand (0.2-0.5 m thickness). The thickness of ﬂ% material at this location
does not provide an adequate barrier between the surface an% ste material below. It is

recommended that the capping layer of the eastern embankmeiNg#e built up to provide a minimum

thickness of 0.5 m. @
8.4.2. Landfill Gases %

Monitoring of landfill gases from the per e%&s indicates that the waste materials are
generating methane at concentrations w e the LEL. Landfill gas which includes methane, is

Y4

considered to pose a risk to futuregi as an asphyxiant and flammable gas (refer to Section
4.2.2). The primary risk to fut ers will be the migration of gases along pathways created
by foundations (including p underground services or service trenches into buildings
located on the site, or ogher confined spaces (e.g. service pits). Controls will need to be put in place
%future site users; these are summarised in Section 9. It is expected that

to mitigate potentia
the control of gﬁr lation in buildings will also mitigate any potential odour issues associated
es)

ote no ambient odours were noticed at the site. Odours were only noted in

with landﬁl&
monitor%ﬂ installed within the Landfill.

A range of volatile organic compounds have been detected in landfill gases at concentrations which
were below the NOHSC Guidelines, and accordingly are unlikely to pose an unacceptable risk to
future uses of the site. :

8.2, Risk to the 'Environment

Two groundwater systems have been observed on the site. These include:

s groundwater within the weathered sandstone beneath the Landfill; and

e perched groundwater within the Landfill.

It is considered highly likely that the perched water is in connection with the groundwater in the
weathered sandstone, and these systems combine down-gradient of the Landfill for reasons
outlined Section 6.2. These groundwater systems flow in a north-easterly direction towards Slacks
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Creek. Slacks Creek is located approximately 320 m east of the site, and is considered to be the
main environmental receptor of groundwater from the site. Accordingly, the potential risks to
ecosystems in the creek are assessed by comparison of contaminant concentrations in site
groundwater to ecosystem-based Environmental Assessment Criteria, and Human Health
Assessment Criteria associated with recreational contact,

ietals
Elevated concentrations of copper, lead, nickel and zinc with concentrations above the

Environmental Assessment Criteria have been found in groundwater sagagles from monitoring
wells up-gradient of the Landfill, and within the Landfill. Lead was i*-"
gradient of the Landfill with a concentration which exceeded the,IMygfia
Criteria. The highest concentrations detected were from the upggg#dight monitoring well (MWO01).
An increase in the concentration of metals was not observed in th¥monitoring wells down-gradient
of the Landfill. These findings indicate that elevated/opcentrations of metals occur in the
vicinity (and up-gradient) of the site, however it i whether the elevated concentrations

in a monitoring well up-

ealth Assessment

are associated with surrounding industrial land usée; rally occurring background conditions, or a

effect on groundwater with respect to metNg.

‘combination of both these factors. Leacha@ Landfill is unlikely to be having a deleterious

Ammonia %(
Ammonia was detected at con@gt. s which exceed the Environmental and Human Health

Assessment Criteria in groundw¢r samples from monitoring wells within and down-gradient of
the Landfill. Ammonia g W recognised as one of the most prevalent and continuous
contaminants sourcedSgomformer landfills (Kjeldsen et al 2002). The site investigation data for
CR13 which is \itonng well located down-gradient of the Landfill shows that the
concentrati &monia have attenuated from 39.9 mg/L in 2000 (refer to Section 2.9.2) to
approxima mg/L in 2008-09. Notwithstanding this, elevated concentrations of ammonia
were detected'in other monitoring wells along the eastern boundary of the Landfill.

A review of the Australian Drinking Water Guidelines (2004) and the World Health Organisation
Guidelines for Drinking-water Quality”' was undertaken to determine the human health
implications of high concentrations of ammonia in water. Conclusions from these guidelines
indicate that ammonia is not of direct importance for health (via ingestion) in concentrations to be
expected in drinking water. The Australian Drinking Water Guideline value derived is instead
based on other considerations such as attacking copper pipes and fittings, or nuisance growths of
micro-organisms which may lead to skin irritation. Accordingly the risk to human health through
ingestion from ammonia in groundwater is considered to be low. It is noted, however, that

2 WHO, 1996, Ammonia in Drinking-water. World Health Organisation, Geneva.
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ammonia can have a toxic effect on humans only if the intake becomes higher than the
detoxification capacity of the body. In studies with animals, high doses of ammonia (over 100

mg/kg body weight per day) have generally not produced any significant toxic effects.

Ammonia is a known toxicant to fish and can have a deleterious effect on aquatic ecosystem health.
However factors such as dilution would lower the concentration of ammonia prior to discharge to
the nearest receiving watercourse (Slacks Creek, 320 m east of the site).

Nitrate
Nitrate concentrations in samples from CR13 which is a monitorin

the Landfill consistently exceeded the Environmental Assessm ridria between November 2004
and May 2006. However since July 2006, the concentrations te in samples from CR13 have
been below the Environmental Assessment Criteria (refer to/Sec on 2.9.2).

Total Phosphorus and Phosphate
Total phosphorus was found in groundwater san%wth concentrations which exceeded the
0

sphorus has not been monitored since 2002,
ing program from 2004-2008 and was found to be

located down-gradient of

Environmental Assessment Criteria in 200).
however phosphate was included in the
below laboratory detection limits (
Hydrocarbons Q
Elevated concentrations of hy¥{pcarbons have been consistently detected in groundwater. The
analytical results and in&?ation of the source hydrocarbons by the laboratory indicate that the

elevated concentrati drocarbons found in groundwater samples are predominately organic
substances bei odi¥ed by the Landfill through the decomposition of putrescible materials

groundwater sample in the second monitoring round with a concentration which exceeded the
Environmental and Human Health Assessment Criteria. However, no other exceedances of the
Environmental and Human Health Assessment Criteria for petroleum based hydrocarbons was
found.

Volatile Organic Compounds
A range of VOCs were detected in groundwater samples with concentrations which were below the

Environmental Assessment Criteria.

An elevated concentration of 1.4-Dichlorobenzene which exceeded the Human Health Assessment
Criteria was found in a perched water sample from one of the monitoring wells (MWO05) in the
second monitoring round. On the basis that elevated concentrations of 1.4-Dichlorobenzene which
exceed the Human Health Assessment Criteria were not consistently found and dilution factors in
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the receiving environment, the risk to human health from 1.4-Dichlorobenzene is considered to be
low. All other samples from MWO05 and samples from the other groundwater monitoring wells had
concentrations of phenolic compounds which were below detection limits or below the Human
Health Assessment Criteria.

Semi-Volatile Organic Compounds

The majority of SVOCs including PAH (with the exception phenanthrene), pesticides, oxygenated
compounds, fumigants, and PCB were not detected in any of the groundwater samples tested.
Phenanthrene was detected in some of the samples analysed with conceggations below the
Environmental Assessment Criteria.

An elevated concentration of phenolic compounds which excegde Environmental Assessment
Criteria was found in a perched water sample from one of the %ﬂring wells (MWO05) in the
second monitoring round. All other samples from MW(Q5 and&amples from the other groundwater
monitoring wells had concentrations of phenolic com which were below detection limits or
below the Environmental Assessment Criteria. O is that elevated concentrations of
phenolic compounds which exceed the Enviro Assessment Criteria were not consistently
found, the risk to the receiving environm phenolic compounds is considered to be low.

Summary of Findings V
Slacks Creek is a highly disturb; which has been heavily modified from its natural state,

It is considered likely that landfilMeachate from the site which contains elevated concentrations of
ially having some deleterious impact on Slacks Creek. It should be
within a large urban catchment with residential and

ammonia and organic;
noted that the site js lo
commercial/ingdstridW areas which would also be contributing to the degradation of Slacks Creek.

Landfill le%s discharged from the site via seepages into the drain, and groundwater
migration. Ledchate discharged from the site will be diluted via other sources of surface water
discharged to the drain, groundwater occurring in the vicinity of the site, and water present in
Slacks Creek.

As the Landfill has not been constructed with an engineered liner or leachate collection system it is
not considered feasible to modify the Landfill to effectively capture and treat landfill leachate. The
concentration of contaminants in leachate from the Landfill will decrease with time, as the
putrescible material in the Landfill degrades. This is evident from the decrease in ammonia
concentrations in monitoring well CR13 from 2000 to 2008-09. Accordingly the most appropriate
approach for the ongoing management of the site is considered to be the continuation of the
monitoring program currently being undertaken to confirm that attenuation of contaminants is
occurring over time. The proposed development will also need to be constructed in a way which
minimises percolation of rainfall into the landfill (by contouring and surface drainage design) and
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which does not exacerbate potential pathways (e.g. through uncontrolled breaches in the capping
layer) on the site. Construction methods for the proposed development are discussed further in
Section 9.
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9. Remediation Strategy

This section provides a summary of the remediation strategy proposed for the development of the
site. The key remedial measures required for the redevelopment of the site include:

o the building up of the capping layer in the eastern embankment of the site;
m the inclusion of gas protection measures in buildings;

o the re-construction of gas vents closed during the construction phase for the proposed
development;

u the location of services above the capping material where prag{

» the use of sensitive construction and piling measures to miQipfisg¥disturbance to the capping

material;

/
w the use of low permeability materials or membra@ proposed water storage areas on the

site;
e the undertaking of an ongoing monitoring@ during and post development of the site;
and < ;

m the confirmation that former unde@ k on the site has been removed.

These measures are summarise %s and described in further detail in the Remediation Plan
prepared for the Project.

9.1.  Capping I,Q\/
The capping layge 8 the Tastern embankment of the Landfill was found to vary from 0.2-0.5 m in
thickness. &dng layer of the eastern embankment will be built up to provide a minimum
thickness 8w using uncontaminated fill material. As the embankment may be acting as a
pathway for tife venting of landfill gases, it is not recommended that a low permeability material be
used to build up the embankment. Such a material could potentially change the landfill gas
migration and venting regime along the embankment.

9.2, Gas Protection

Three buildings have been proposed on the site including:

= main facilities building with an open air viewing stand;
s kennel block; and

= maintenance shed.

The proposed location of these buildings is shown in Figure 2, Appendix A.
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[fiain Facilities Building

The boreholes drilled for the Preliminary Geotechnical Investigation shows that eastern half of the
Main Facilities Building is likely to be located over soil/waste materials, and the western half over
soil materials. Further ground characterisation during the detailed design phase will confirm the
ground conditions beneath this building.

It is proposed that the Main Facilities Building will be founded on piles and a slab suspended off-
the-ground. An open void will be located between the slab and the ground to allow for the free
venting of air beneath the building. Q

Kennel Block and Maintenance Shed
The boreholes drilled for the Preliminary Geotechnical Invesfggfigst show that ground beneath the

Kennel Block and Maintenance Shed is unlikely to contain yast materials. Further ground
characterisation during the detailed design phase wi firm this. Slab-on-ground foundations are
proposed for these buildings. Gas protection megemeNggposed for these buildings include:

s well-constructed ground slab located :% capping layer;

o low-permeability gas/vapour membrge;

s the location of services above Ming layer and entering buildings from the side (rather

than through floor slabs);

=  passive in-ground ventin the venting system being located above the capping layer and
beneath the floor SMWHOW for the venting of landfill gases.

During the detailgd d phase of the Project, monitoring will be undertaken at the location of
these propos l&ngs to characterise the Landfill gas regime at these locations. Should the
findings dfi gas monitoring indicate that the gas regime at these locations is of low risk, the
protectio%ures proposed may be amended in consultation with DERM.

9,3. Landfill Gas Vents

The proposed development will involve the removal of two of the existing landfill gas vents. It is
proposed that two additional vents will be constructed in the vicinity of the vents being removed
during the construction process.

The height of the vents will be reduced to allow for improved viewing and the functioning of the
site as a greyhound racing facility. A reduction in the height of the vents is not expected to impair
their functionality.
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9.4. Services

All services will either run above or within the capping material. Where services are located within
the capping material, they will be exposed to the atmosphere to vent potential landfill gases prior to
a worker entering any confined spaces. Services will not be located beneath the capping layer.

3.5. Construction fiethods

Piling Methods

Piling will be required for the construction of the Main Facilities Buildjag. The piles will be
founded on the sandstone strata beneath the site. Piling will require i%gffbance to the capping
material. The capping material surrounding the piles will be res %}1 a low permeability clay
based material. Q

Y4

Racing Track
Preloading will be undertaken over the racing area @r&te the settlement process and stabilise
the surrounding ground. Groundwater moundin, cur as a result of preloading however it is

not expected to result in any further risk to hu alth or the environment. Pad foundations are
to be used for the running rail around the rack and lighting following preloading. This will
negate the need to pile through the @ p for the running rail.

9.6. Stormwater and S% rainage

Surface drainage and stognwater Ynanagement features of the proposed development are described
in the Infrastructure K{and Site Based Stormwater Management Plan (SKM, 2009). The
main features of tQe p ed stormwater management system are shown in Appendix B.

litter, su olids and other matter prior to discharging into the drainage system. The
installation of swales minimises the need to excavate through the surface material and into the
waste material below.

Stonnwatergl] d from the surface of the site will be diverted to vegetated swales to capture

During periods of heavy rainfall, surface water is to be captured and temporarily held within
retention basins on-site. The retention basin will be lined high density poly-ethylene (HDPE) liners
or equivalent to prevent vertical seepage into the Landfill.

The drain skirting the south and east of the site is to be managed by LCC as an easement. It is
proposed that some restoration of this drain be undertaken by LCC as part of the redevelopment.
The level of restoration to be undertaken will be confirmed during the detailed design phase. It is
not anticipated that the restoration work will involve disturbance to the Landfill.
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8.7. Konitoring

Monitoring of groundwater quality and landfill gases will be undertaken during the construction of
the Project.

Post development the site will be managed under a Site Management Plan (SMP). The SMP wil] be
prepared during the detailed design phase and held on record with DERM.

The SMP will provide a framework for ongoing environmental monitoring as well as stipulate any
ongoing operational controls for the site.

&
N
Qg’
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10. Conclusions and Recommendations
10.1. Project Overview

Greyhounds Queensland Limited (GQL) is planning the development of the Logan Greyhound
Facility (“the Project”) at Cronulla Park, Slacks Creek (“the site”). Cronulla Park was formerly
used a landfill (“the Landfill”) between the 1970s and 1980s.

GQL engaged Sinclair Knight Merz (SKM) to undertake a Stage 1 and Stage 2 Contaminated Site
Investigation (“the Investigation”) of the site. The aims of the Investi n were to establish:

o whether the site in its current condition poses an unacceptglleN{sk To human health and/or the
receiving environment; and -

= whether remediation will be required to enable the,site 4 be used for a. commercial land use
(greyhound racing facility), and if so, the requir@;dial measures.

10.2. Site Conditions ?9

Surface Material @
For the majority of the Landfill, the @ aterial was found to be comprised of a layer of silty
sand (0-0.1 m thickness) and an u yjNg clay based material comprised of sandy clay to clayey

sand (0.2-0.8 m thickness). Q~

The surface layer of the W embankment of the Landfill was found to be comprised of poorly
structured clayey sa ‘@ -0.5 m thickness).

Waste Maten%
Where en@e , waste materials varied in thickness from 1.2 to 10.5 metres in thickness. An

engineered Wger was not found beneath the Waste Material.

Natural Material
The natural material was generally a sandy or silty clay of weathered sandstone. This was underlain

by the coarse grained sandstone.

Groundwater
Two groundwater systems have been observed on the site. These include:

s  groundwater within the weathered sandstone beneath the Landfill; and
= perched water within the Landfill.

The perched water is likely to be in connection with the groundwater in the weathered sandstone
beneath the Landfill. These two systems also combine together down-gradient of the Landfill.
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These groundwater systems flow in a north-easterly direction to Slacks Creek which is located
approximately 320 m east of the site.

Slacks Creek is the main environmental receptor of both groundwater and surface water from the
site.

10.3.  Anaziytical Results

Capping Material

Shallow soils in the capping material at the site were found to con Qntaminam concentrafions
which were below the Human Health Assessment Criteria. Shal at the site would
subsequently not pose an unacceptable risk to human health

Landfill Gases .
Monitoring of landfill gases from the perched wells¢hghcates that the waste materials are
generating methane at concentrations well abov . Landfill gas which is primarily methane,
is considered to pose a risk to future site use sphyxiant and flammable gas. Volatile

organic compounds have been detected jf 1gn¥ill gases at concentrations which were below the
NOHSC Guidelines, and accordingly are ely to pose an unacceptable risk to future uses of the

site. @
Groundwater Q~
Slacks Creek is a highlg disturb®d system which has been heavily modified from its natural state, It
ill leachate from the site which contains elevated concentrations of
ammonia and organt potentially having some deleterious impact on water quality in Slacks
Creek. Resify% d commercial/industrial areas located within the catchment will also

o the degradation of Slacks Creek.

is considered likely

contribut@'

On the basis that the Landfill has not been constructed with an engineered liner or leachate
collection system it is not considered feasible to modify the Landfill to effectively capture and treat
landfill leachate. The concentration of contaminants in leachate from the Landfill will decrease
with time as the putrescible material in the Landfill degrades. This process is occurring as evident
from the decrease in ammonia concentrations in groundwater from 2000 to 2008-09. The most
appropriate approach for the ongoing management of the site in regard to groundwater is
considered to be the continuation of the monitoring program currently being undertaken to confirm
that attenuation of contaminants is occurring over time.

10.4. Suitability of Site for Proposed Development

Based on the findings of the Investigation the site is considered to be suitable for the proposed
development and use provided that potential risks relating to landfill gas and contaminated
groundwater are addressed in the design, construction, and future management stages of the site. It

SINCLAIR KNIGHT MERZ
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is intended the site will be constructed in accordance with a Remediation Plan (RP), and managed
post-construction under a Site Management Plan (SMP). The SMP will provide a framework for
ongoing environmental monitoring as well as stipulate any ongoing operational controls for the
site, and will be administered by LCC. The SMP will include groundwater and landfill gas
monitoring at the site.

The key remedial measures required for the redevelopment of the site include:

s the building up of the capping layer in the eastern embankment of the site;

u the inclusion of gas protection measures in buildings;

« the re-construction of gas vents closed for the proposed de eft;
s the location of services above the capping material where%&able;

e the use of sensitive construction and piling measurgs to finimise disturbance to the capping

material;

= the use of low permeability materials or men@s for proposed water storage areas on the
site; .

«  the undertaking of an ongoing monitON ogram during and post development of the site;

and N
a the confirmation that form %ound tank on the site has been removed.

Further detail regarding the propdked remediation strategy are to be provided in the Remediation
Plan which is being p r the redevelopment of the site.

\
&
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Appendix | Limitations of Investigation

1. This report has been prepared by Sinclair Knight Merz Pty Limited (“SKM?”) for the sole use of
Greyhounds Queensland Limited (“the Client™) and in accordance with the scope of services
detailed in the SKM proposal dated 26 August 2009 and accepted by the Client on the 2 September
2009 (“the Agreement”).

2, Undertaking an assessment or study of the on-site conditions may provide information regarding
the potential for exposure to the presence of contaminated or inadeq@earing ground and/or
groundwater. All reports and conclusions that deal with subsurface ytions are based on
interpretation and judgement and as a result have uncertainty@ d to them.

an

You should be aware that this report contains interpretation conclusions which are uncertain,
due to the nature of the investigations. No study ca@lete]y eliminate risk, and even a rigorous
assessment and/or sampling programme may no% 1 problem areas within a site. The
following information sets out the limitationggf this#eport.

3. This report should only be presented d should not be used to support any objective other
than those detailed within the Agr t. g0 particular, this report does not contain sufficient
information to enable it to be u; r gy use other than the Project specific requirements for

which this report was create ed, which are detailed in the Agreement.

SKM accepts no liabjk Client for any loss and/or damage incurred as a result of changes to
the usage, size, desi out, location or any other material change to the intended purpose
contemplated Nhe Agreement.

4.1tis iy@ﬁye to note that this report only considers the site conditions current at the time of
investigatiow, and to be aware that conditions may have changed due to natural forces and/or
operations on or near the site. Any decisions based on the findings of this report must take into
account any subsequent changes in site conditions and/or developments in legislative and
regulatory requirements. SKM accepts no liability to the Client for any loss and/or damage incurred
as a result of a change in the site conditions and/or regulatory/legislative framework since the date
of this report and/or the time at which the investigation took place.

5. This report is based on an interpretation of factual information available and the professional
opinion and judgement of SKM. Unless stated to the contrary, SKM has not verified the accuracy
or completeness of any information received from the Client or a third party during the
performance of the services under the Agreement, and SKM accepts no liability to the Client for
any loss and/or damage incurred as a result of any inaccurate or incomplete information.
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6. This report provides information on-site conditions as revealed through selective sampling. The
findings are the result of standard assessment techniques used in accordance with normal practices
and standards, and (to the best of our knowledge) they represent a reasonable interpretation of the
current conditions at the site. However, these findings, interpretations and assumptions cannot be
substantiated for areas that remain untested. For these untested areas, this report should be regarded
as preliminary advice only.

7. Any reliance on this report by a third party shall be entirely at such party’s own risk. SKM
provides no warranty or guarantee to any third party, express or implie to the information
and/or professional advice indicated in this report, and accepts no li for or in respect of any
use or reliance upon this report by a third party.

8. This report makes no comment on the presence of hazards t&rdous materials, not

specifically covered in its scope.
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ABN 37 001 024 095
Level 3 32 Cordelia Street, Brisbane 4101

PO Box 3848 South Brisbane Q 4101
Spring Hill QLD 4004 Australia

Y4

P

Tel: +617 3244 7100
Fax: +617 3244 7304
Web: www.skmconsulting.com

COPYRIGHT: The concepts and information contained in this document are the property of Sinclair
Knight Merz Pty Ltd. Use or copying of this document in whole or in part without the written
permission of Sinclair Knight Merz constitutes an infringement of copyright.

LIMITATION: This report has been prepared on behalf of and for the exclusive use of Sinclair
Knight Merz Pty Ltd's Client, and is subject to and issued in connection with the provisions of the
agreement between Sinclair Knight Merz and its Client. Sinclair Knight Merz accepts no liability or
responsibility whatsoever for or in respect of any use of or reliance upon this report by any third
party.

The SKM logo trade mark is a registered trade mark of Sinclair Knight Merz Pty Ltd.
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1 introduction

This Traffic Impact Assessment (TIA) has been prepared for Greyhounds Queensland, in
support of a material change of use (MCU) development application (DA) for the Logan
Greyhound Facility, a proposed Outdoor Sports and Recreation development in Logan
City. The development details are as follows:

s« Lot 658 on SL12288. ‘
e Cnr Kingston Road and Compton Road.

1.1 Objective of assessment g%

The objective of this assessment is to determine the traffi transport related impacts
of the proposed development and to recommend gaitigaftion measures (if any). The
objective of this assessment is to also demonstr@a
the DA comply with state and local Council r ents.

v

atives of both the Department of Transport and
Main Roads (DTMR) and L ouncil (LCC) officers have determined that the
assessment of the develop perational traffic impacts is to focus on issues related
to on site access and igpacts'®n the state controlled road network (refer to DTMR and
L.CC pre lodgemen in Appendix A). These issues have been addressed in detall
in Chapter 4. T stration of LCC code compliance is also documented as part of

this assessm& ection 2.8.
Qw"ptlons and limitations

The following assumptions and limitations apply to this assessment:

1.2 Scope of assessment

Pre-lodgement discussions with

e Traffic information has been obtained from DTMR Census data, which include data
that has been collected over 12 or 24 hour periods on specific days, and may
therefore be affected by weekly or seasonal variations.

e Assumptions on traffic generation and distribution have been made in consultation
with Greyhounds Queensland from information from the existing Brisbane Racing
Club, a similarly sized facility located in Albion, Brisbane. The basis of such
assumptions are discussed in detail in this report and where a range of values has
been determined, the worst case scenario has been adopted in the assessment.
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o This assessment provides an overview of the potential traffic and transport related
impacts associated with the proposed development. If required, detailed Road Use
Management Plans (RUMPs) and/or Traffic Management Plans (TMPs) will be
developed and submitted for approval subsequent to detailed project design.

1.4 The content and layout of this document
This traffic impact assessment consists of the following parts:

= Part 1 contains an overview of the report and its scope.

« Part 2 contains a description of the proposed develo d its design compliance
with LCC and Australian Standards requirements.

v Part 3 contains a description of the existing traffic ;n ransport conditions. -

= Part 4 contains a summary of the traffic im assessment,

s Part 5 contains a summary of conclusi n from this assessment.

= The Appendices contains suppleme
that are not available in a publis

chnical Notes and drawings and diagrams
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2 Proposed development

21 Uses and operation

The development proposal comprises the redevelopment of Cronulla Park, a 10.24
hectare site, located in the corner of Kingston Road and Compton Road in Slacks Creek
Figure 2-1). The subject site is currently designated as public open space. The subject
site was previously used as waste transfer station and is now decommissioned. The
proposed development plan is attached as Appendix B, and (as wn) it includes a
greyhound racetrack with a grassed tiered viewing area for pa , parking for patrons
and greyhound trailers, and ancillary uses within a propos building. These
ancillary uses include:

a Offices, including meeting and viewing rooms 4
= Restaurant, concours area and kitchen.
= Kennels and associated greyhound fag 't@nd

= Amenities and plant/storage roomg#

The proposed development will tw our race meets per week, two of these events
starting at approximately 6:3 @I racing finished at 9:30pm, and Friday twilight, and

the other two events startin roximately 4:00pm and finishing at 7:00pm. The
restaurant component @vhen open) open 30 minutes before and after the races.
Operation of the fag e similar to that of the existing facility at Albion, Brisbane,

with expected a&Q as follows:

= Norm ceNneet, approximately 100-150 patrons.
« Race Mget with restaurant operational, up to an additional 100 patrons.

2.2 Location

The subject site (refer to Figure 2-1) is located approximately one kilometre southwest of
the Pacific Motorway interchange with Logan Road, and is at the intersection of Kingston
Road and Compton Road, which front its western and northern boundaries respectively.
lts northern boundary is also bounded by a light industrial estate and the terminus of
Cronulla Court, a local industrial road. The subject site's eastern and southern
boundaries are entirely bounded by adjoining industrial lots. Images of the subject site and
surrounding road infrastructure are shown in Figure 2-2.
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= Figure 2-1 Subject site locality (image courtesy of UBD™)
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Kingsi Rd/Compton Rd intersection, viewing east ~ Compton Rd access location, viewing east

Compton rd access location, viewing west Cronulla Ct terminus, viewing south
= Figure 2-2 Images of surrounding road infrastructure
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2.3 Sife access

2.3.1 Access operation

Two access points to the development are proposed; the first, an entry/egress in Kingston
Road, in the vicinity of the existing site access and the second, an egress only on
Compton Road, approximately 120 metres east of Kingston Road. The proposed
Kingston Road access is intended to cater for all movements with exception of right turn
egress. This development access arrangement has been agr ith LCC and DTMR
officers in pre-lodgement discussions. EQ

The egress-only access point in Compton Road is pro s a left turn exit only, with a
culvert proposed to be constructed over the existing sya! o allow the crossover.

all possible directions. Egress is possible to ections, with the movements to the east
along Compton Road utilizing the exisij rn facility at Moss Street (if exiting via
Kingston Road) or U turns further d pam in Compton Road (if exiting via Compton

Overall, the proposed access arrangements ?,; ipgress development movements from

development movements ompton Road and alternative provisions to allow direct
eastbound egress Wlored. An option to allow right-turn egress in Compton Road
was considered b@

Road). V
This overall arrangement Q&edged as inefficient for the eastbound egress
i

determined as inappropriate due to issues associated with sight
distance ang@ot ntial queuing in the Compton Road approach to the Kingston Road
signals. -

Retainingae current all-movement arrangement in Kingston Road was considered,
however, this option was rejected because it would introduce additional conflict to bus
movements, and has potential safety issues with respect to development traffic merging
with the northbound queues.

The proposed development plan therefore includes the restriction of right-turn egress from
the Kingston Road access, as agreed with DTMR. This arrangement would therefore
eliminate development traffic confiict with the northbound queues. The implementation of
signage provisions and way-finding measures would mitigate any issues associated with
egress retrace movements on the immediate road network.
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An existing regular TransLink bus stop is located 25 metres to the north of the proposed
access point. Potential conflicts between bus and development trafiic movements at the
Kingston Road access will be minimised as follows:

e Locating the access point a further five metres south of the bus merge taper, further
increasing the separation distance for weaving between development ingress and bus
movements.

e Ensuring that the proposed access has unobstructed sight li to the bus stop (and
complies with sight distance requirements).

e Restricting right turn egress movements, as discusse iolsly.

In addition, the frequency of conflicting movements duri}g e meets will be very low

because as development demand is low (with in- out-flow of patron traffic will be

spread through the race meets), and the sew% ncy for the bus stop is currently
€

one bus every 30 minutes. The last servicg ¢ tly occurring at 7:40pm (refer to Section
3.4) which is prior to the end of the nig rca%eets.

2.3.2 Access geomefry

the crossover in Kingston R a Type D driveway. The crossover in Compton Road,
proposed as restricted {Q left tuln movements only, has been designed as a modified Type

The proposed crossovers havg esigned in accordance with LCC requirements, wi.th

D driveway, with di as per its exit lane requirements. Assessment of design
vehicle movemengts t gh the proposed crossover provisions is discussed in detail in
Section 2.4.

2.3.3 % sight distance

A sight distance assessment at both intersections was performed in accordance with the
Austroads Guide to Traffic Engineering Practice (GTEP) Part 5 (Section 6.2). Paran}eters
used included the following:

= Sight distance measured 1.05 metres eye height and 5 metres from the carriageway
edge.

= For a speed environment (posted speed limit) of 70 km/hr in Compton Road, safe
intersection sight distances of no less than 140 metres.

= For a speed environment (posted speed limit) of 60 km/hr in Kingston Road, safe
intersection sight distances of no less than 113 metres.

= Maximum observation angles of 110 degrees right and 120 degrees left of vehicle
centreline.
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The measured safe intersection sight distances are depicted in Figure 2-3 and Figure 2-4.
As shown, the proposed access locations comply with sight distance requirements at the
proposed Kingston Road access. However on-site measurements determined that
additional growih that would overhang the pavement at the southern edge of the centre
median in Compton Road may obstruct the required sight line to the east. ltis
recommended that the necessary trees and foliage be trimmed back from the pavement
edge initially (prior to development construction) then periodically as required, to comply
with sight distance requirements.

&
N/
&

Q\/
\
&
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= Figure 2-3 Safe intersection sight distance measurement at proposed Kingston Rd
access
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24 Car parking and circulation provisions

The proposed car parking provisions have been determined through Greyhounds
Queensland and are similar in composition to the similarly sized facility in Albion. As
depicted in Figure 2-5, they comprise the following:

= A single car park with 165 bays for patrons and staff, with thres spaces dedicated for
persons with disabilities (PWDs).

= A separate greyhound trailer park with 50 bays; and
a A drop off and pick up area with a seven car capacity. %
Parking activity of trailer vehicles will be separated from /staff and service vehicles

via gates and fencing. A proposed internal roundabout)vill llow recirculation of vehicles
to the patron car park and to the Kingston Road ss. This proposed roundabout will
also facilitate drop off and pick up activity an %ents to the Compton Road exit, as
well as access to/from the facility back of % service area.

The car park layouts for the trailers a apbn/staff vehicles are arranged in
perpendicular parking bays. The w rking is in a single module and the patron/staff
car park in two modules (with minal aisles at the northern end). The layout and
dimensions of the propose k and circulation provisions comply with
AS/NZS2890.1:2004 ag summarised in Table 2-1.

Q
\
&
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e Table 2-1 Car park and circulation provisions — AS/NZS2820,1:2004 compliance

e

W)

ASINZS
Element Proposed requirement Comments/reference
Pairon bay 5.4m (L) x 2.6m 5.4m (L) x 2.5m Complies, as per a Class 2 facllity.

Ref. ASINZS 2890.1:2004
sections 1.4 and 2.4.1.

width

"

&

4

Patron car park aisle | 6.6m 5.8m ComMeX as per a Class 2 facility.
width R S 2890.1:2004
4/&3 s1.4 and 2.4.1.
Trailer bay 10m (L) x 3.2m (W) | N/A plies with specific
2| development requirement,
identical to the greyhound facility
; in Albion.
Trailer park aisle 9.7m Complies with specific

development requirement,
identical to the greyhound facility
in Albion.

Speed control
devices

Vo \ 4

None %‘

Aisles greater than
100m in length
require traffic
control devices (i.e.
speed humps)

Complies. No aisle is more than
100 metres in length. Ref.
AS/NZS 2890.1:2004 section
2.3.3.

Blind aisle lenK\

aximum 16m with
6 bays along each
side

6 bays or less

Complies. Ref. AS/INZS
2880.1:2004 section 2.4.2.

- T
Blind aisle extension

im

im

Complies.

Parking module Less than 1:50 Less than 1:20 Complies. Proposed minimum is
gradient parallel to parking, | 1:100 for drainage. Ref. AS/NZS
less than 1:16 in 2880.1:2004 sections 2.4.6.
any other direction
Straight circulation One-way; One-way: min. 3.0 | Complies. Ref. AS/NZS
roadway 4.8m m 2890.1:2004 sections 2.5.2.
Two-way: Two-way:
56m min. 5.5m
SINCLAIR KNIGHT MERZ Page 17
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2 : ASINZS P
Element Proposed requirement Commenic/reference
Curved circulation One way: 4.8m One way: 4.0m Complies. Ref. AS/NZS
roadway inside radlus, 16 m | inside radius, 7.6 2880.1.2004 sections 2.5.2.

oufside radius, m outside radius,
4.8m width widih depending
Two-way: 13.5m on curve radii
inside radius, Two way: 4.0m
18.5m outside inside radius,
radius, 6.8m width 11.8m outside
radius, width
depending on
curve radii
Circulation roadway Less than 1:50 Longer than 20m - plies. Ref. AS/NZS
grade less than 1:6, up i} 80.1:2004 sections 2.5.3.
; 20m - lesgghan
4 Q
Ty -
Circulation roadway 300mm for cc Complies. Ref. AS/NZS
horizontal vehicle circulation irements, 2890.1:2004 sections 2.5.2,
clearances roadways and sistent with
60mm for SINZS: 300mm
crossover: for circulation
roadways and
Q. 60mm for
CTOSSOVErs

25 Pedestri @ pvisions

As determiw patron information from the existing greyhound facility in Albion, walk-
up demapehwilNoe negligible with all patrons anticipated to either drive or take public
transpo development. Pedestrian provisions are therefore proposed to comprise
internal footpaths and walkways, with a linkage to the bus stop in Kingston Road.

A two metre wide foot path is proposed to separate patron (pedestrian) movements fo
vehicle movements between the car park and drop-off /pick-up areas, and the kennel
block and facility buildings. The alignment of pedestrian paths to the car park and bus
station is the shortest possible route between these areas (refer to Figure 2-6). Within the
car park, the foot paths connect to a proposed line marked crossing that connects both
modules of the patron car park.

The pedestrian movements befween the trailer park and the kennel facilities are proposed
to be segregated from the patron trafficked areas by a barrier fence.
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2.6 Bicycle previsions

Patron information from the Albion greyhound facility has identified that cyclist demand will
be low. Although estimated demand is low, bicycle provisions comprising a standard
outdoor rack, is proposed to be provided in close proximity to the entrance of the
proposed GQL facility building, just to the east of the proposed patron drop off area.

'Q(HRVS) and vehicle
facility building. The

-4 Service vehicle provisions

A dedicated service bay to accommodate two heavy rigid ve
turn around/manoceuvre area is proposed at the eastern sj
proposed development plan allows egress to occur via r.qccess point, with service
vehicles able to traverse the eastern module of the patron¥ar park. As servicing will be
conducted outside meet times, no conflict betwegh sefvice vehicles and patron/trailer
movements is anticipated, and therefore the % of the patron parking areas is
considered acceptable. %

The design vehicle was adopted as rigid vehicle (HRV) as agreed in pre-
lodgement meetings with LCC offigers. Mssessment of the proposed development plan
for on-site manoeuvring was M in accordance with AS/NZS2890.2:2002 (refer to
swept path diagrams in AQgERdiMC). As shown, service vehicle provisions comply with
AS/NZS2890.2:2002 requireNents.

271 Internal @( provisions

As discusse ection 2.3.1, in-flow of development is estimated to be spread through
the duratigg ofNge race meets. In lieu of specific guidance, queuing area provisions have
been ca@nd in accordance with Section 3.4 of AS/NZS2890.1:2004 as follows:

=« For trailer movement prior to and after race meets, and assuming a peak in-flow of
more than 75% capacity for a car park of not more than 100 vehicles, a queue length
of two cars (with trailers) is required.

« For patron movements just prior to, during and just after race meets, assuming a peak.
in-flow of up to 75% of capacity for a car park of not more than 100 vehicles, a queue
length of three cars is required.

The proposed development plan includes a queuing provision of more than 70 metres
(equivalent to 12 car lengths), and therefore complies with Australian Standards.

2.8 LCC code compliance

Compliance of the proposed parking, access and circulation provisions with LCC
constraint codes is documented in Appendix F.
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3 Existing traffic and transport conditions

3.1 Subject site

The subject site is a decommissioned waste transfer station. Vehicular access is currently
gained via a gated driveway in Kingston Road, located approximately 150 metres south of
Compton Read. The mejerity of the site is relatively flat with slight landfall from west to
east. Open channel drains parallel to the site’s northern, eastern and southern boundaries
provide drainage to the site. No off street foot paths are currentlysyovided in either road
frontages, while footpaths exist at the opposite side of the roa oth Kingston Road and

Compton Road.

3.1.1  Kingston Road @
Kingston Road (Brisbane-Beenleigh Road) is an eriafroad controlled by the DTMR,; it
provides an arterial route largely parallel to the otorway between Brisbane and
Beenleigh. ltintersects Compton Road, a L rolled road, via a four-way signalised

intersection, which has left turn slip laneg i pproaches except for the southern
Kingston Road approach, and right tu iary lanes in all approaches. Pedestrian

crossings are also provided in all EW es.

At the southern approach, tugs visions comprise a shared left turn and through
auxiliary lane with 50 metre ge, a continuous shared through and right turn lane
(adjacent to a continuosg through lane) and a right turn auxiliary lane with 30 metres
storage. The shar n and through lane also provides access to a one-way

e

crossover to serﬂl @lion and its ancillary uses at the southwest corner of the
intersection. «eg ar TransLink bus stop is also located in this lane.

Adjacent Q&sita, Kingston Road has a 60 km/hr posted speed limit and has four
through laneY, two in each direction, split by a raised central median. In the southern
direction it has a four metre wide shoulder, while in the northern direction it has a parking
lane. Adjacent to the subject site, Kingston Road has straight horizontal alignment, and a
vertical alignment that has a gentle (less than 2% grade) downward slope from north to
south.
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A break in the central median currently allows all movements to occur to/from the existing
driveway, located 150 metres south of Compton Road. A 30 metre right turn auxiliary lane
allows storage of five cars. To the north, and immediately adjacent to the existing
driveway, a regular TransLink bus stop is linemarked within the auxiliary (shoulder) lane,
with the southern extremity of its egress taper roughly aligned with the northern edge of
the central median break.

a LCC controlled

t T-intersection with a
gston Road intersects
ntersection. U turns to/from
g auxiliary lane allowing

Adjacent to the southwest corner of the subject site, Monte Stre,
industrial access road, inlersects Kingston Road via a left in/|
raised splitter island. Approximately 150 metres further sq
Moss Street, an LCC industrial road via a four-way sign®(i
the north are allowed at this intersection, with a 30 metre |
: P 4
storage for U turn and right turn movements. %

Property crossovers exist at the nonhbound% ingston Road, which are limited to
left turn ingress and/or egress. ?*

3.1.2 Compton Road

Compton Road is an LCC conty @Warial road which connects Beaudesert Road (a
State controlled rcad) and t tgvay Motorway to the west and the Pacific Motorway to
the east via Logan Road. Qﬁ!&ubject site’s northern boundary, Compton Road has a
posted speed limit of 30 km/hf" with four through lanes (two lanes in either direction) with a
central raised medgj rossovers to properties exist in its segment to the east of
Kingston RoadeIn astern approach to its intersection with Kingston Road, a single
60 metre lo hturn auxiliary lane is provided, however U turns are prohibited (due to
the abs@ 215 U Turns Permitted’ signage).

Approximately 600 metres to the northeast of its intersection with Kingston Road,
Compton Road intersects Allgas Street and Balmain Street, two LCC controlled industrial
access roads, via a four-way signalised intersection. A further 300 metres and 450

metres northeast respectively, Compton Road intersects Baker Street and Logan
Road/Lexington Road (all LCC controlled roads).

Discussions with LCC officers indicate that a high standard off-road bicycle route is
planned between Nyanza Street to the west of the subject site and the Springwood bus
station to the east. This would allow a continuous off road link between the bus station to
Gould Adams park in Kingston. LCC is not planning a similar facility at the subject site
frontage currently due to the cost, constructability and safety issues associated with the
existing swale drain in the road verge.
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3.2 Surrounding land uses

The subject site is largely surrounded by commercial/light industrial land uses, with bulky
goods centres located diagonally opposite at the corner of Kingston Road and Compton
Road and at the corner of Lexington Road and Logan Road. Further afield, the
Springwood Centro shopping complex and surrounding retail developments are located
just to the east of the Pacific Motorway interchange with Logan Road.

At the periphery of the surrounding light industrial/commercial pr; ct, low density
residential areas extend to the suburbs of Underwood to the n \Woodridge to the
southeast, and Springwood to the east. @

33 Traffic envirecnment s

just north of Compton Road, which

A permanent count site is located in Kingston R
provides 24 hour two-way traffic data as part MR Census program. A summary
of average weekday and weekly average each calendar year between 2003 and

2008 from this site is summarised in Tphle 1 and further detailed in Appendix D.
Table 3-1 Kingston Road surveye ily graffic (DTMR permanent count site north of
Compton Road)
p 4
Q&
S Two-way total volumes

Year QV i .
Average week day [vpd] Average day (including

weekends) [vpd]

Qn,p? 26,600 24,200

2004 26,500 24,000
2006 22,400 20,300
2006 26,500 24,200
2007 26,700 24,400
2008 25,600 23,300
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Traffic data from the permanent site (Table 3-1 ) indicates that average week day and
average day through volumes in Kingston Road have been constant, with a decline
recorded in 2005. A downward trend is possible based on comparative 2007 and 2008
averages.

For the purposes of the assessment, and due to the fluctuating historical trends, a 1.2%
annual compound growth was derived from Brisbane City Council's Brisbane Strategic
Transport Model (BSTM) and applied for background demand lations for the
assessment of traffic impacts. This growth rate is consewa@uen the trend of the

|atest historical data. %
Intersection counts were conducted by DTMR as part of ttMir Census program at the
Kingston Road/Compton Road intersection duri Moﬂiay 20 May 2002 and again in
Tuesday 26 September 2008, and at the Kin ad/Rudge Street/Moss Street
intersection in 2002. The Census intersecti ta is summarised in Figure 3-1 and
further detailed in Appendix D. A COQ f the data yields the following:

n Mal

s decreased from the 2002 from 45,000
in 20086;

(all movements) decreased from 4,800 vehicles per

hour (vph) in 200% to 4, vph in 2006.

= Similarly, the peak hour total decreased from 6,100 vph (2002) to 4,700 vph
(2006).

e 12-hour survey period intersegfio

vehicles in 2002 to 43,00
e The morning peak per

While thempoWs does not take into account possible seasonal variation, the latest (2008)
DTMR p ent count data (refer to Appendix D) for the permanent count site north of
Compton Road indicate that weekday demand in Kingston Road is lowest on a Monday
and peaks on a Fridays.

On-site observations in October 2009 during a weekday (Tuesday) morning and afternoon
peak periods confirms that, in terms of total volume, the dominant movements are the
northbound (in the morning peak) and southbound (in the afternoon peak) movements in
Kingston Road. The critical movement, however, was the opposing right turn from
Compton Road (east); during the peak 15 minutes of the afternoon peak period, right turn
queues were observed, to sporadically block the stop bar for through traffic due to high
utilization of the right turn lane.
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Other key observations were as follows:

[ 4

Few pedestrian movements in any approach of the Kingston Road/Compton Road
signals (in the order of five pedestrians were observed traversing the crossings during
each peak period).

No U turn movements occurred (or are permitted) at the Kingston Road/Compton
Road signals, with exception of the northern Kingston Road approach.

The signal timing and split phasing in all approaches of the Kjggston Road/Compton
Road signals appear to be designed to accommodate coo Qed (platooned) arrivals
at each approach, favouring the north and southbound v%x nts in Kingston Road.,
Both Kingston Road intersections with Compton Ro@ oss Street appeared to
be at, or close to saturation limits, with vehicles obse fo progress the signals after
two cycles (in particular at the Compton Roa pr{aches to Kingston Road).

Queuing in the southern Kingston Road r to Compton Road was longest in
the morning peak period. However qu ;%nded to just beyond the existing median
break opposite the existing site ac s&“

Queuing in the eastern Comptgn approach to Kingston Road was longest during
the afternoon peak period, &eﬁded to approximately 500 metres to the east, at
the apex of its curve ea ignals.

Queuing in the northern #Qproach to Moss Street was longest in the morning peak
period and exten t the northern driveway of an existing service station south of
Monte Street, laway from the existing site access.

No vehic&&led e existing median break in Kingston Road to access the site or to
make t

Low uM{salion of the existing bus stops in Kingston Road (in the order of two patrons
were observed in either peak period).
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s Figure 3-1 Summary of 2006 intersection count data (derived from the DTMR Census) -
Kingston Road/Compton Road
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3.4 Public transport

As discussed in Section 3.1.1, a regular bus stop is located in Kingston Road 25 metres to
the north of the existing site access. The bus stop serves a single scheduled bus route,
TranslLink Route 545, which has a service frequency of every 30 minutes between 6:45am
and 7:40pm on weekdays and hourly on weekends between B:40am and 5:40pm on
weekends and public holidays. This route connects the Garden City bus interchange and
park and ride facility and the Grand Plaza in Browns Plains, via Browns Plains Road,
Kingston Road and Logan Road. This route also services the VQiridge reilway station

via Wembley Road and Smith Road off Kingston Road. Q\

Y4

&
N/
&

Q\/
\
&
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4 Traffic impacts

4.1 Development traffic generation

The proposed development will cater for two race meets per week, on Monday night

around 6:40 pm, and Friday twilight, around 4:00 pm. Anticipated operation of the facility

will be 50 patrons per meet initially. To be conservative, the development traffic is
estimated to increase to levels comparable to the existing facility at Albion, Brisbane as

summarised in Table 4-1.

- Table 4-1 Anticipated facility operation and estimated vethand

hZ
Mionday Mace

up)
[vehicles]

Friday twilight
mgeting race meeting
~ S/
: ALY
Start of first race/start of last race Oo‘:40pm/9:45pm 4:00pm/6:30pm
-
Vi E
Arrival of trainers N 4:45pm to 5:45pm 1:45pm fo 2:45pm
y 2 S

Arrival of patrons %V From 6:30pm From 3:45pm

(throughout the (throughout the

meeting) meeting)

Estimated trainer erhicles] 50 (max.) 50 (max.)
Estimated n rMatrons 200 250
{persons}\
Estima%!’lron demand (static parking) 100 125
[vehicles]
Estimated staff demand (static parking) 40 40
[vehicles]
Estimated patron demand (set down/pick 48 56

Adopting the Albion operational characteristics would result in peak development traffic
demand occuring during the Friday twilight race, with the commencement of patron
arrivals to occur 15 minutes prior to the start of the afternoon peak period. Staff and
trainer vehicles would begin arriving between half an hour and an hour prior to patron

arrivals.
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During a Friday race meet, inbound movements, plus some outbound movements by
patrons would coincide with the PM peak period. To be conservative, and for the
purposes of the capacity assessment, all patron ingress movements to the car park, plus
all patron set down ingress and egress movemenis are assumed to occur during this
period, with no linked set down and static parking activity. The total peak hour
development demand would therefore total 180 ingress and 56 egress movements.

QOutside the race meets, traffic would comprise those associated yith the ancillary uses

and servicing or maintenance, with the majority comprising trip, rom the office
facilities. Average vehicular demand for this traffic is estim e low, in the order of
20 trips per day.

Total daily demand during a race meet day is thergforesstimated as 200 and 290 trips per
day on Monday and Friday respectively, and 20 @er day during all other days.

4,2 Development traffic distributio?
rpo

In lieu of unavailable market data for l@ sed development, development traffic
distribution has been estimated as% rom the north, 20% to/from the east, 30%
to/from the south, and 20% to/f est, corresponding to background traffic
distribution at the Kingston % mpton Road intersection. Application of this traffic
distribution to estimated demagd during the race meets results in development traffic

movements as dep@@gure 4-1.
As shown in th urevleft and right turn movements are estimated not to occur at the

Compton R aMain Street/Allgas Street signals. The proportion of estimated
deveiopn@dgmand to east-west through movements at this intersection is very low (in
the order oTN%). Development impacts on this intersection would therefore be negligible.

Estimated development demands at the Kingston Road intersections of Compton Road
and Moss Street indicate that development movements would be equivalent of just over
5% of estimated opening year background for the left turn movements (east to south) in
Kingston Road/Compton Road, and U turn movements in Kingston Road/Moss Street. As
required by DTMR, the detailed assessment of these intersections is warranted. The
assessment of these two intersections (in addition to the Kingston Road/Site access
intersection) is detailed in Section 4.3.
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4.3 Intersection performance

Intersection performance for the Kingston Road intersections with Comption Road, the
site access and Moss Street was determined using the aaSIDRA3.2 intersection analysis
suite, for the following critical PM peak period. An opening year of 2011 and is discussed
in Section 3.3, a background growth of 1.2% compound per annum were assumed for the
assessment.

Signal cycle times and phasing were derived from DTMR (refer ppendix D). Results of
the analysis are summarised in Table 4-2 to Table 4-4, also fu detailed in Appendix
E. The intersection analysis results indicate the following;

o Confirmation that both Kingston Road intersections oss Street and Compton
Road will respectively operate at and just beyind s#tturation levels.

« The additional development traffic demand nd only represents additional
‘%background movements for left turns
ch and U turns in the northern Kingston
di¥tional development demands will not impact

nalised intersections.

estimated movements just greater than
(east to south) in the Compton Roa
Road approach at Moss Street. T
significantly on the operation

= Current and future intersg acity issues are due to inefficiencies in signal
timing and phasing, an d movements, both at the signals and midblock in
Kingston Road (in additior®o of background demand). While the assessment of
mitigation meas, &Mhese issues are outside the scope of this report, from first
inspection, the ion of additional turn lanes in Kingston Road/Compton Road and
rearrangijq‘xhasing may improve the intersection capacity. The provision of a
midblgeNyright turn lane at Monte Street would alleviate retrace routing via U turns at
the M@?(reet signals. Such measures would need to be assessed at the network
wide level.

o« Assessed as a priority intersection, the Kingston Road/site access intersection is
estimated to operate acceptably. Since this intersection is mid block to a set of
coordinated signals, estimates of intersection performance (and progression of
development traffic) would see an improvement if arrival flow is more accurately
analysed as platoons, i.e. the intersection under signal control.

= The assessment of the 2021 time horizon is not warranted due to capacity issues
associated with background traffic, and as estimated development traffic movements
would fall below the 5% threshold at 2021 volumes.

= Internal queuing capacity, as previously estimated is Section 2.7.1, are adequate.
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o Table 4-2 SIDRA intersection analysis results, Kingston Road/Compton Road 2011 Pi
peak period

‘:
; . Degree of 85th
5 Direction / Flow A Average S
Scenarlo overall [vehicles] sat!f}r&} o delay [s] Eﬁ:%ent:':'ne]
2011 without South 1,141 0.96 50.7 147
development
East 939 0.99 \( 116.6 326
N
’ North 1,418 1, \ 416 258
e’ .
West 1,513 0.9 732 249
z
Overall 5,011 1.00 67.3 326
. 7N
2011 with development South 1 1520 0.7 50.9 159
East Qgg 1.00 63.4 267
v/
North \\/ 1,472 1.00 46.4 258
e 1,549 1.01 62.8 259
™ \?fe?a[l 5,167 1.01 55.8 267
| ]

X 33 tabulated is the ratio of demand to available capacity for the most critical movement al the

(1) The degree of saturation
a desirable maximum for acceptable operation of signalised intersections and roundabouts. For priority

intersection. An X of 0.9Q repre!

| i

3

F

intersections an X & 0 indicates more formal control is warranted.
‘ - g Tabl SMRA intersection analysis results, Kingston Road/Site access 2011 PM peak
[ = peri
. . Degree of 95th
Direction / Flow Average
- Scenario saturation percentile
3‘ overall [vehicles] ]’ delay [s] queue [m]
2011 with development South 1,341 0.80 5.9 30
East 31 0.33 55.4 10
North 2,029 0.54 0.5 0
Overall 3401 0.80 31 30
-
| (1) The degree of saturation (or X value) tabulated is the ratio of demand to available capacity for the most critical movement at the

intersection. An X of 0.90 represents a desirable maximum for acceplable operation of signalised intersections and roundabouts. For priority
intersections an X above 0.80 indicates more formal control is warranted.

=2
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e Table 44 SIDRA intersection analysis resulis, Kingston Road/lVioss Street/Rudge Street

2011 PM peak peried

4 ; Degree of 96th
Ecenario Di;\e;?;ln ; [ve?ic:;‘;:s] satura1tion é\;:ra[g;; percentile
[X] y queue [m]
2011 without South 1,369 0.79 10.2 70
development
East 459 0.85 Q4s.3 83
North 1,791 0.90 126 138
West 90 0.1 15.6 15
4
Overall 3,709 0.90 15.9 15
V4
2011 with development South 1,424 0.86 9.5 73
=
East 46; 0.90 51.7 89
9
North ‘V 29 0.89 1.3 125
Wi % b 89 0.17 15.4 15
| cmg 3,809 0.90 15.7 125

(1) The degree of saturation
intersection. An X of 0.90 rep

Q.

SINCLAIR KNIGHT MERZ

O~

val Mulalad is the ratio of demand to available capacity for the most critical movement at the

esirable maximum for acceptable operation of signalised intersections and roundabouts. For priority

intersections an X ab@dﬁ s more formal control is warranted.
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5 Conclusions

The traffic impact assessment (TIA) has determined that traffic associated with the
proposed development will have no significant impact on the capacity and operation of the
surrounding road network. Development traffic movements will coincide with the
commuter peak periods during the PM peak, and detailed intergagtion analysis confirmed
that development traffic will not significantly impact on the c Qeve[s of service of the
key intersections of Kingston Road with Compton Road s Street during the
opening year and 10-year (post opening) design horiz

requirements of Australian Standards, the De t of Transport and Main Roads and
the Logan City Council, including those for . car parking, servicing and pedestrian
provisions. Mitigation measures for mini impacts on the surrounding road network
associated with development traffic Qg/0d® the implementation of signage provisions and
way-finding measures, ensurin t lines are maintained at the access points,
particularly at the proposed C Road access (via tree management), and the
implementation of traffic ans during construction of the development.

The TIA alse demonstrates that the traffic and tr%nspcﬁ aspects of the DA comply with the
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13 October 2009

Greyhound Racing Authority
C/- ML Design

GPO Box 714

BRISBANE QLD 4001

Attention: Andrew Gaffney

Dear Sir/Madam

PRE-LODGEMENT ADVICE Q\Q

Logan City Council: Brisbane-Beenleigh Road

Proposed Material Change of Use: Ouidoor Sport and Recreation ( GreMiound Track)

Lot 658 on SL12288

Situated at Kingston Road, Kingston @

Thank you for your request for pre-lodgement advic ed by this department on 25 September

2009 regarding the above proposal.

It is expected that the Department of Tra Main Roads would be a Concurrence Agency for
the proposal should a development apph e formally lodged with the assessment manager under
Section 3.2./ of the Integrated PlaN@ng Act 1997. The department has undertaken an initial
assessment of the proposal and as@i its impact on the State transport network,

Please refer to the attac odgement Record' which list the department's areas of interest and
possible requirements th roposal.

The aim of this pr gement advice is to provide initial advice on likely major issues relevant to a
development proposal to assist in the timely processing of a future application. It cannot replace the
in-depth investigation normally associated with the formal assessment of an application and
consideration of any public submissions. While the advice is given in good faith, it in no way binds a
decision by the Department of Transport and Main Roads.

Yours sincerely/ / /] /

49-Sch4 - Signature

for Paul I\Qgit@/
District Director (Logan)

Enc — Pre-lodgement Record

Roads Business Group/Reglons Our ref 240/204/656S1.122998 djn-djn.155 10429
South Coast Region/Logan District Office Your ref Grey0001
3912 Pacific Motorway, Loganhoime Enquiries Damen Nightingale
PO Box 7262, Loganhoime Qld 4129 Telephone +61 7 5596 9135
9_3%!457 836727 711 Facsimile +61 7 5596 9511

DL Documents Website www.transportandmainroB@981d 8728
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Q)" Government

PRE-LODGEMENT RECORE

FILE REFERENCE - 240/204/658SL12298 |

APPLICANT jad 10429

Phone 32216188 Date 25 September 2009
Fax 3229 6863 Time 2:00pm

Emall Andrew.gaffney@mldesign.com.au Location Logan City Council

Chambers
Cempany: || Greyhound Racing Authority
C/- ML Design

SITE

Address Corner Kingston and Compton Road,

Kingston Qg
RPD Lot 658 on SL12298

Proposal: %@
Development of the site is proposed to replace t owdefunct Greyhound Racing facility at the
Gold Coast Parklands. The initial proposal is j» e sh the facility, described as Outdoor Sport
and Recreation, with future development on ij to further intensify the uses on the site, namely
establishment of restaurant etc. \/

Initially the facility will cater for two %ﬁ-eets a week. Monday night, commencing around
6.40pm and Friday twilight, comm round 4pm. Operation of this facility will operate similar to
the existing facility at Albion, Mit\h? cted attendance number of approximately 100 — 150 people

per race meet.
Area Classification: Q

Public Open Space &he Logan City Council Planning Scheme

Issues IdentifieQ‘N\e Applicant for discussion:
e Access

e Traffic Impacts /

Date (N 1D IO%

Slgned 49-Sch4 - Signature

Disclaimer:

The aim of a pre-lodgement meeting is to provide initial advice on likely major issues relevant fo a
development proposal to assist in the timely processing of applications. It cannot replace the in-
depth investigation normally associated with the formal assessment of an application. While the
advice is given in good faith, it in no way binds a decision by the Department of Transport and Main

Roads.

Please note that as this is a Department of Transport and Mains Road document it will be subject to
the provisions of the Right to Information Act.
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Supporting infermation provided by applicant (eg: plan/reporis)
Greyhound Racing Authority Masterplan, prepared by ML Design — A-SK-01-01-A
Relevant Site Histery -

The subject site was previously used as a Waste Transfer Facility. This facility has been disused for
a number of years, and has undergone remediation treatments.

lssues Disciissed = 111
Access

Access to the proposed racing track is proposed to be from Kingston Road. Plans of the proposal
identified that access to the facility was to be via a left-in/left-out access onto Kingston Road, with
the potential for future accesses. It was also noted that plans of the prop identified future entry
and exit points onto Compton Road. However these access points are Qfatned by an existing
swale drain within the Compton Road reserve and also the design an%@ of this Road. Council
noted that the Planning Scheme for the area identified a potential % ough the east of the site
connecting Cronulla Court and Monte Street. However this road is trained due to the sites
historical use as a waste transfer site, and also need for excavatiyw of this waste material.

inciple is not objected to for the

A right-in access from Kingston Road was also mooted
ver, it would need to be demonstrated

proposed use of the site solely for the greyhound track!
that this type of access would not impact on the saf efficiency of the road (eg - sufficient
length of the existing turn pocket; how right tur %res out of the site be restricted, etc.).
Additionally, this right turn would be reviewed u ceipt of any development application seeking
to further intensify the use of the site.

location. An ingress/egress located i proximity to a bus stop can cause significant safety

It is also noted that an existing bus s% ted within close proximity of the proposed access
INGIO
concerns. The development sh@v stigate how to minimize this impact.

A Traffic Impact Assessmen@ssing the above would be required in support of any development
application. This asses t sMould determine any impact/s on the safety and efficiency of the
state controlled road ori® and how these impacts (if any) will be mitigated.

Traffic impacts

The departments key traffic concerns relate to the volumes of traffic associated with the
development. While the facility is proposed to be utilized for two (2) meetings are week, this could
expand dependant on the continuation of Authority's other venues. A Traffic Impact Assessment
would be required to support any development application assessing the volume of traffic to utilize
the facility, particularly during peak periods. This assessment should determine any impact/s on the
safety and efficiency of the state controlled road network, and how these impacts (if any) will be

mitigated.

Stormwater/Drainage

The proposed stormwater arrangements for the development will see stormwater treated on site,
before being conveyed into the local stormwater catchment prepared by Logan City Council. The
department will require the preparation of a stormwater management plan that demonstrates there
will be a “no net worsening” to the state controlled road network.
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Duiconie Sumimary:

I —————

Proposal as discussed is supported in principal subject to detailed assessment. Any development
application should be supported by a Traffic Impact Assessment demonstrating traffic volumes and
access arrangements and a Stormwater Management Plan.
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and Reporiing €
UMMARY REPORT

District 13 METROPOLITAN DISTRICT
Road Section 204 BRISBANE - BEENLEIGH ROAD

e
Mean Counts for

01-JAN-2003

|

r

A

[ |

S

g |

Site 140055 North of Compton Road , Underwood | 30-DEC-2003
Type Permanent TDist 3.06
Site Stream All Site Streams This dalais efiecled by a
- Calendar &vent:
Traffic Class 00 All Vehicles
Data Class 0 Volume Range 0
L /
Avarege Averege Average
Hour Wednesday ¢  Thursday Friday s+  Seturday s Sunday Mondsy «  Tuesday + WeekDay o« WsskEnd o Day "
00-01 903 0 3 108 4 163 8 188 1.1 e W ; 166 8 108 4
01-02! 64 2 64 2 73 109 5 107 40 152 10 74 3
02-03 50 2 58 2 63 2 104 5 M6 22 8 .5 84 3
03-04 | . 3 o8 iy 9 .4 128" ey . e 8o 3 108 8§ 85 4
04-06 ' 187 .7 188 7 12 T 146 7 118 8 178 181~ % 168 7
0506 615 23 609 22 588 21 37 15 193 13 545 22 255 14 497 21
08-07| 1282 48 1270 46 1178 43 431 20 266 18 1170 47 349 18 884 41
07-08] 1780 67 1774 64 1671 6.1, 721 34 420 28 1675 68 571 32 1408 58
08-09; 1953 74 1970 74 1858 67 1213 57 754 51 1840 74 984 54 1851 68
09-10! 1757 6B 1817, 66 1775 64 1814 85 1175 78 1675 68 1495 B3 1878 7.0
i0-11) 1795 88 1881 67 1832 68 2211 104 1417 85 1732 70 814 100 1805 75
11-12] 1836 68 1866 67 1952 71 2303 108 1508 101 1778 1205 105 1888 7.7
42.43; 4789 67 181d 86 1985 74 2071 97, 1453 97 1762 97 1801 75
13-14| 1776 67 1838 66 2030 74 1786 84 1265 84 1521 B4 1743 72
14-16] 1884 74 2022 73 2205 BO 1602 75 1152 77 1377 76 1824 78
15-16! 2203 83 2250 B1 2334 B85 1433 67 1076 72 1255 69 1938 80
18-17 2328 BB 2407 B7, 2285 82 1200 57 954 64 1082 "B0 1853 B
17-18] 1808 75 2089 75 1908 68 967, 45 811 54 889 48 1858 68
18-18' 1066 40 1219 44 1170 42 714 34l T 55T a7 637 35 952 38
19-20 619 23 820 30 700 25 489 23 397 27 443 24 589 24
20-211 48 17 615 22 485 18 ar7, 18 384 370 448 19
21-22 407 15 4% 18 428 18 36 1.7, 285 Mg 6 408 15 328 18 85 16
22.234 270 1.0 285 1.0 383 14 348 18 103 12809 243 9 278 190, 2711 15 216 14
23-241 185 & 174 6 282 10 256 12 116 g 120 5 142 5 i 8 186 1.0 E
Peaks Tima Valus Time Value Time Veluse Time Valua Vall Time Vaue Time Valve Tima Vaue Time Value Time Vaiue
AM 845 2003 B45 2013 1245 1672 1145 234 15 B45 1889 845 2020 845 1966 1200 1901 1200 1855
PM 1645 2367 1645 2427, 1815 2362 1300 1452 1645 2236 1645 2347 1645 2241 1300 1758 16.30 2001
12How 22247 638 22916 B28 23004 835 18,04 2532 B0 21069 BS1 22115 B42 22270 B3P 15288 845 20275 840
16Hour 25011 943 26,120 844 257985 €36 18,707, 13,844 028 23474 848 24813 845 25043 043 16776 927, 22,681 B840
1BHour 2543 059 26,579 960 26440 95894 20311 14,153 048 23806 062 25198 960 25482 960 17232 952 23132 958
24Hour 26,533 1000 ~ 27,677,1000, 27,562 1000 14823 1000 24785 1000 26254 1000 26,566 100.0.° 18,000 1000 24,740 1000
AVG WeexDay  96.0% 104.2% ! 82% _BB9%  100.0% 68.2% 80.9%
AVG WaekEnd Eorl) 82,5% 3 34 1467% 100.0% 133.4%
AVG Day | 109.8% 114.7% 61.8% 102 5% 108 8% 110.0%  75.0% 100 0%
I Every Day —Waeek Day Wesk End _|
150000
Mean Traffic Flow by Hour of Day]
Ll A L Lo et SR BBl /]
160000
50000 -
o R T P e s YR P ] ST R (R e e Pt G [ e preo f e ey
O f 2 4 8B T e e 40T 41 420 A 44 a5 98 9T MB 8200 2f = 38 ol
HOUR ENDING
TAR310 Page 1 of 1 Printed on 13-Feb-2004 at 14:48
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Traffic Analysls and Reporiing System
WEEKLY SUNMIMARY REPORT

R et ™y
District 13 METROPOLITAN DISTRICT Mean Counts for
Road Section 204 BRISBANE - BEENLEIGH ROAD 01-JAN-2004
Site 140055 North of Compton Road , Underwood 29-DEC-2004
Type PERMANENT TDist 3.06
Site Stream Al Site Streams This dala is aliecled by a
' X Sy Calendar Eveant;
Traffic Class 00 All Vehicles
Data Class 0 Volume Range 0
\ & P
Average Averaga Average
Hour Thursday w, Friday «  Saiwday s Sunday Monday «  Tuesdey w Wiadnesdays, WeskDay 4 Week End o Dey %
00- 01 | 106 4 116 4 180, @ 174 1.2 85 A 83 3 0 A 2 A3 177 1.0 116 5
01-02: Broa 75 118 6 113 B SR 58 2 4" 29 75 B w2 116 .7 % 3
0203 g8 .2 Bz 108 5 s 7 430052 w® 2 2 2 01 6 66 3
03- 04 | 97 4 03 4 116 6 85 1.7 8103 %0 3 4 3 106 .6 % 4
04- 05 | 189 .7 188 .7 145 7| 114 8 TIER T, 187 7 7 130 7 17T
05- 06 | 619 22 807 22 317 15 185 13 536 22 806 23 3 251 14 500 21
06-07| 1284 46 1195 43 425 20 259 18 1127 46 1282 49 a42 18 980 4.1
07-08] 1814 66 1718 6.1 635 33 400 28 1841 €7 1839 7.1 548 31 1422 59
08-08] 1989 72 1924 69 1209 58 724 50 1802 74 1349 75 967 55 1651 69
08- 10 1784 65 1785 64 1778 B85 1111 77 1657 68 1728 6.6 1445 B2 1658 63
10-11 1823 66 1887 68 2175 104 1364 94 1714 7.0 1740 6.7 1770 100 1785 74
11-12| 1886 67 1972 7.0 2231 107 1475 102 1766 73 1782 69 1853 105 1843 7.7
12-13| 1832 66 1983 71 2010 96 1388 96 1713 70 1746 67 1699 8.6 1781 74
13-14| 1836 66 2072 74 1721 B2 1197 B3 1686 68 1730 1459 82, 117 72
14-15| 2028 7.3 2230 7.9 1555 74 1107 76 1864 76 192340 133t 7.5 1808 75
15-16) 2234 B9 2385 84 134 B7 1040 72 2024 83 2 1222 69 1918 B8O
16-17| 2387 86 2285 81 1193 57 840 65 2139 88 27 1067 60 1841 8.1
17-18! 2051 74 1935 69 951 45 782 64 1767 73 5 867 48 1626 638
18-18) 1256 45 1233 44 720 34 566 38 g24 3| 0 0 843 36 970 4.0
19-20/ 822 30 713 25 506 24 22 452 25 586 25
20- 21 530 21, 499 18 398 18 421 16 377 2. 441 18
21-22 477 17 428 15 371 18 30 14 330 1.9 78 18
22.23 288 1.0 402 14 356 1.7 243 9 277 16 284 1.2
23-24 | 178 B 267 1.0 255 12 144 6 186 1.0 179 5
Paaks Tima Valua Time Value Tima Value Tima Valus Time Value Time Value Time Vaiue Time Value
AM 845 2033 1243 2006 1145 2244 845 2019 845 2013 845 1975 1200 1854 12:15 1845
PM 16:45 2400 16:15 2375 13:00 2010 16:45 2337 1645 2335 16:45 2311 13.00 1689 16:30 1973
12Hour 22,895 B2.7 23,410 834 17,633 843 12,10N 20,687 850 21,901 B42 22,209 838 22202 838 14,888 84.0 20,121 638
16Hour 26,068 942 26254 835 10,333 13,404 VW25 23048 947, 24,542 844 24955 941 24574 942 16369 924 22515 938
18Hour 26534 858 26,923 859 19844 95\ 13747 94.6 23398 96.1 24,929 959 25389 958 25437 959 16831 950 22978 957,
24 How 276781000 28.084 1000 20, B33 1000 24,347 1000 25,699 1000~ 26,513 100.0 26524 100.0 17.710 1000 24,006 100.0
AVG Week Day  104.3% 105.9% £1.8% 98.0% 1000%  100.0% 66.8% 80.5%
AVG WeskEnd 11095 81.8% . 149.8% 100.0% 1355%
AVG Day 115.3% 117.g 87.2% 60.4% 10%.4% ' 108.3% 1104% 110.5% 73.8% 100.0%
o}
l++EveryDay =-WeekDay —Week End
3000
Mean Traffic Flow by Hour of Day]
i et C O et dl!
2000 r
L
£ e
¥ il
;‘ ’
/: / \
1000
s
0 1 I I I [} I I 1 I ] i 1 I I LI
0 9 10 1243 W 18 6 W7 AW 19 W @ @ @ o
HOUR ENDING
TAR310 Page 1 of 1 Printed on 06-May-2005 at 09:56
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District 18 METROPOLITANDISTRICT | wgan Counts for
Road Sectlion 204 BRISBANE BEENLEIGH ROAD - o I | 01-JAN-2005 |
Site 140085 North of Compton Road, Underwood ' |ess ap.DEC-2005 |
Type F’ERMANENT i TDist 3.06
Site Stream AII Site Streams N e e R —} This datais affected by a
T —
Data Class 0 0 Volume S - iEsRengedl s 01 |
o J
Avarags Average Averags
Hour Salutday w, “-unday w“ Mund:y a Tussday « Wednasdays,  Thursday o Fnday % Week Day o Week End o Day %
oao1]]_ 155 & 153 12a( — 6 *.; g e e Pl Ay e DA A —8d J AR 1$L AL q
G e B o
‘)-02~§] 9 "'H, < a —gr——‘ﬁ o= || _5‘ % q __4__.._..1_ 53_.
A T_sii O 3 RS s B
ra:ﬁg"* LT F R .|l A it
T05-06|° vT‘%“_‘%L- iss__z;;[f_‘_s%é__z_.sf 543 é"-i: 558 23 ;Q’:{.&f' «é_fa
i 207 1.7, 670 48: 1148 52, 1125 5.0/ 1151 4.8 280 18| 859 42
‘T—‘}:_%T:— a5 =8 gj;fff_ﬁ_frmg T 7S | gslg‘_T_% ._“j_sa_—‘T% f_"_ — I;S}f 52
08~ 002~ ss 0 757 1718 78| 1688 7. 1 o 8id 54| 1418
—3.%?5:» :SWI 9‘7‘—7*:5 ﬁg A {Tsiﬁ\ TaT %f BECRE 1240 B2 1%‘ 68
S 03 1174 94| 141771 “‘naa 68 14 “?“fs?a 68 1514 10.0; 1508 74
=121 708 1290 103 Ia‘s _ 72§ 1488 sa 5 1803 8.7 {820 107, iseil 77

99-‘ 1218 9.7 tssn 7. m mh 1501E | i585" 6.8 . = a' 1494 aa" iSRS
“ﬁ’l 1335 gi:_ s‘r TBE ‘ﬁ_?: 1564 6.8 [ 169 / g5 68! 1277 84| 1463 72
B 15 5 75 |~ TNl a0 1534

633 74 | TEBO 7. I‘ TH7_ 748 1
552 'a.ah 8483 [ 1801 8.0
as| {51 7j+_ 19_1; aq; [ 2037

1617 |
W a12

1011 58 q_H L _7_,,_?___,_ gﬁq
4 5 5253 H 7 i 1520 7 73 i 25 797 48| 1
3 38| 878 39| ) 546 3

23 "zT 21

! 48239 [711

20| :aa?l"' EXAl i _523: 23] 6

20-21| ﬂ_?: 24‘ s 35 18| 4
1 , i3 |

4z 18, ] 14 2 € B T4, 27 1. %
15‘%‘_1 i3 7888 29 10\ ‘j _fu} zzﬁL __‘% 11
95 1.0 L] .

I‘_Tu 5[ gl NS LT

Peaks  Time_ Vdue Tma Vahsa 'ﬁma Valua Time Valua

im® Value Time Value Time Value Time Value Time Value

170 | us“mulus 1704 (1200 1610 12115 1560
; zoaa’Lstq 7008 (1645 1910 1300 1485 | 1630 1632

Tima
1200 1290 [ B30 1585 | “54:'7:“: [:_36
;135‘}" 1216 154q 1753 |16 1507,

10,471 838 [ wsz"‘r 846 | 18,576 g1 7, 19,787, B2.8 { 19,559 B aaz r_714 836 I'*za 843 17,028 B3R
s e | 1sa 1 sz N 940 2495 941 s 21050940
11,871 84, i §75 956 “22872 957 “ﬁ’ﬁ uui“e‘sz 0 18,
12,482 100, 200161000[ 2,10 55100.0 | 23,89 swoq[ 23493 :oo 77,1000 | 15,200 100.0 | 20,327 100.0
89.4% [ 988 { 'ss".m [T05.8% { 1051 100.% 87.9% 90.8%
[82i% . [ 147, 00.0% | 19a.7%
14% B% [ 110.0% 117.6% [ 1156% 170. 748% 700 0%

~-Week Day  ==Week End |

B i I 1 | BT L L] ] L] I ] L] L] 1 I || 1 ] 1 1 1 T L] sl
0 1 2 '3 -4/ 5 6 7 8 § 10 # 12 13 44 15 1@ 17 18 19 2002 22 23 %
HOUR ENDING
TAR31C Page 1 of 1 Printed on 08- Mar-2006 at 13:53
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District 13 METROPOLITAN DISTRiCT Mezn Counts for

Road Section 204 BRiSEANE BEENLEIGH ROAD™ | | 0i-JAN:2006 |

Site 140055 North m‘ Compton Road Underwood TET N J | 30-DEC-2006 |

Type PERMANENT 2] TDist sos }

Site Stream Ail Site Streams ey R | [This datais affected by a

i T e L S S g e T e et Calendzar Event.

Traffic Class 00 All Vehicles RNt R 2
Data Class 0 Volume _ S |mBangel OFR]
L o S A

Average Average Averags
Hour S.mday w“ Manday v  Tuesday « Wednesdays, Thursday % Fnday % Sa!urd_ay % V/eekDay  WeekEnd o Day 5«
L0001) 7 A e 31T 84 T4 o ! e BRI
p=es e P L P B
T _%T”“?‘z“ 3
I {— I -
Bl 206 B\ br | 1B B
24 et g e
7 125 48 343 "T8| 974 4p
0. 1764 69 '%Tf l‘ 1412~ 58
T&; 1882 7.4 1007 55, 1631 6.7
1648 6. 1507, 6.2/ 1648 68
1707 67 1835 100, 1780 7.4
17?5‘;" 5,% | TéidI 104 154 '_;E
~ f705 . BB| 177§ 9§, 1800 7.4
168 68 58| @84, 74l 72
T 1896 74 _7§| 7409 7g| 1835 76
~ 2{33 83 83| f269 B8 1331 80
2248 8.8 85| it88 59( 1830 80
1861 7.5 72 610 49[ 1625 67
[~ J0a8 Agi 42! 668 3F| 988 41
 styad) 28| 4" 25( & 2%
E '4511 1. 1 394 29| 4dea @
X BRI I 180 T 1.5}' 400 1.7
: SR 12|° 299 7| 33 13
: L TG O F!1e0 19| i &
Pesa Time Vaue Time Vale Time Vaue Time ue Time Vile Time Vabe Time Vale Time Vae
AM {1275 1557 B45 1863 | B:45 1937, [ 84S 2024 11130 2301, | 845 1920 [11: 191§ (12: 1850/
PM fsa—“_% 1646 2184 (1645 2253 | 17- 22 384, 1300 z_q‘f"giﬁ:@"zzéwao _yﬁg_w-.: 1958
12Hour | 12,628 838 [ 20846 B45: 21331 g | 18,186 844 | 22038 832 | 15512 84.1][ 20,170 8a.4
16Hour | 14,210 ¢ 92% 23.2@ 54“1 24,002 & 10,857 925 : 24,824 937 | 17,084 826 | 22,613 035
18Hour | 14,552 950 95 24,41 & ‘m.sﬁ[ 'ss',s‘j 25318 056 17,572 953 | 23,105 855
24 Hour L13'3I7\100 g}ﬁ‘o‘f < 21,567, 100.0 [ 26498 100.0 100.0 | 24,183 100.0
AVG Weak D [s3z4 56,3 ""s“i_‘ 6% 1051 [108.5% '_'_ﬁrn’m 696%W [ 61 %
Avew::uaa\g 831 & u = 1 A% T000% |  13ia%
AVG Day 633 K[ﬁs.m (f060W [ isiW [ 11674 BIH —Fag; 76.2% 100.0%

I-uEvery Day  ==Week Day -Week End J

0. 41 92 49 14 15 46 1 180 19 2002y, B2 gy 2

HOUR ENDING
TAR310  Pagetof1 Printed on 13-Mar-2007 at 14:19
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District 1

Road Section

’704"BR[SBANE BEENLEIGH ROAD: TR

Mean Counts for

01-JAN-2007 |

Site 140055 North of Compton Road Underwood |
Type PERMANENT | TDist | 3.06 5
Site Stream AI! 8|le Streams P g e | [This data is affected by a
——— e e — ——————— e —— ek
E—— . B e Calendar Event.
Tralfic Class 00 00 All Vel Vehlc[es |
e S e s S o Ry f s
Data Class 0 Volume | Range i 0 |
{ e R 2 ]
Averaga Averaga Average
Hour Monday «  Tuesday « Waednasdayy, Thursday o, Friday Sazunday % Sunday % Waeknay v, WeekEnd & Day ”
[o0- 01 3(_ o5 4| 10§ 41 11q’ O T e 177 Sl O A B IE T @ == 126‘_.3
9703 L_“Ed”‘“z‘ = ‘ 73 3 [ 07 nee o E 124 6 o7 | R 4
|z E*_e’l'—ﬁ—ﬂ_é _a‘_a g | S T F 5 22 110§ _L 3
Ty 708 | o Zh 5 & 00 1o
D& 05| Lﬁ‘— “_'206 201 S b 6) & L { . O
[05-06| 584 L 663 2.3, 22 24, [T 51@ 21
o06-07|] 1174 47 feaa 4.9 | 127 4B; 1318 4.7 ° 1B/ 2! 4.7 sza, 1% [~ 987 4.0
\07-0B|[ 1667 67 1607 68| 1772 68| 1807 64 an 4 1 66, 554 30| 1408 58
| 08-09][ 17ed 74| 188d 7.2, 1853 73, 1929 6B 1840 65| 1218 65, 74304 1854 7.0 881 52| 1605 66
T05-70|/ 1608 65 1654 63| 1654 63, 1755 6.2 1740 62 1789 B4 1 P7 | ¥ 188 "sé 7491 80| 1627, 6.7
Tq0-11]| 1707 68| 1717, 66| 1723 66| 1828 65 186z 6§| 2254 102 14eML8 1767 184g 8§ 1791 78
[(Fi-72|| 1772721 1771 68 179 1897 67 1963 mL 08 ¢ 1665 W | 840 ssu 1984 10§ [ 1881 7.7
[12-13|| 1742 7.0 1743 6.4,| 1/80 6B 1888 6.7, 2010 74| 218 ﬁ‘ ﬁs 99[ 1633 6.0 1864 99 1841 75
| 13-4} 17%3 T 70| 1743 _BE[ 1751 s,1 1879 66{ 2061 73| 338 86! 1834 60 161§ 86| 1772 73
74-15|| 1904 7.7| 1857/, 7.&| 18 2084 73 2238 8.0 I 1227, 78| 2034 75| 1463 78| 1863 76
15-16|| 2094 6.5 2140 82| 2168 8.3 aa B aﬂl____ggg__ig 73 2208 8.3 1321 7.0| 1953 6.0
[18-17 2185 B8] 2313 88| 2304 068 B 2378 8.2 64 2314 8.7 1131 60 | 1976 B.1
17-18){ 1805 7.3 1950 75| 1945 74 (6188 818 53 [ 1950 73| w20 49 165§ 68
18- 18 548 B[ 1081 42| 1111 43 LK | 5?_3‘ 3] [_ 1143 43 Z[_‘?s 36! 1008 4,
18-20 524 247 B8O 22| 23 8 24 ¢ 9 27 858 25 479 28| 60§ 25
3p27|| 208 180 461 :g 458 1.8 @ 20 3 495 1.8 410 22| 47, 18
2i-22 33 13 384 1. 381 15 G 1_3| :mi 4@ 18 363 18| 402 16
22-23 =] 8 248 1.0 283 14| 374 17 204 13 b 207 01 Vi 0B L S0 W2
2|y fag  HI 148 B 186 267 12 [ L z:i i 7, 182 i@l isd 8
Peaks  Time \Ia_!_uaeé Time_ Value FValye Time Value Time Valve Time Value Time Value Time Vaue
AW | 845  1806{ B:45 1938 1145 2388 [12:15 1603 845 1806 [12: 12:15 1888
) {1645 2216 |17:00 231§ %13:00 21%?‘;{130&1 1538 [16:45 231§[13123"“1::% %‘13»34 1958,
12Hour [ 20,946 845 21,772 836 [ j 13,015 B4.0 [ 22,207 832 158 {20,384 835
16Hour | 23373 843 24,483 940 8 | 26,162 831 [ 14,387 828 | 25,021| 938 | 1741 9 22,849 636
18 Hour | 23,730, 058 | 24,879 855 | 2 6{ 26,863 956 | : 14,708 950 | 25489 955’1 17,898 | 23,328 856
24 Hour | 24,781)700.0 [ 26,048100.0 2a1of1no 18,486 100.0 2557§ .0 [ 18,748 100.0 | 24,410 100.0 -
AVG Week Day | 02.9% 977 [105.4% Futoes 100.0% | 70.3% 91.5%
AVG Week End (=25 [jj M117.4% | B2 142.3% | 100.0% 130.2%
AVG Day [101.5% [167.3% [1157% 115, 1% X 109.3% | 76.6% 100.0%
[—--EveryDay —=~Week Day ~=Week End J
|
Mean Tratfic Flow by Hour of Day, !
YT e R P T ey = IEEEEEERNEETTR s T e A A R R T R AR RN a
2000 —
1000 —
0 et ) o W= ST [ T PR v pem (e e A e oy S oy [N D 1T
B4 2 @4 § 5 7T 8 9 W 111213 4 15 16 47 188 2 22 28 24
HOUR ENDING
TAR310 Page 1 of 1 Printed on 05-Feb-2008 at 14:59
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G1-Apr-2008 13 32

Mean Traffic Flow

District
Road Section

Site

Thru Dist

Type

Stream
Traffic Class
Dale Range

Traffic Analysis and Reporiing System

Weekly Volume Report

13 - Metropolitan District
204 - Brisbane - Beenlsigh Road
140065 - North of Comptaon Road , Underwood

3.08
R « Permanent

TB - Bi-directional trafiic flow

00 - Ali Vehicles

Monday 31-Dec-2007 - Sunday 28-Dec-2008

[« T

TARS

T,

Fage 10f2 (4 of3)

Data Profile
[ Mondeys | Tussdays \¥ednesday_s_?}'_hursdag§ Fridaya |Saturdays Sundays
Days in Date Range! 52 52 52 52 | 52 L5 R 62
~_ Daysincluded)| 50 52 50 50 52 51
Calendar Events| 4 1 el Wt g e 2
Mean Traffic Flow by Hour of Day
: ...... Week Days sesnnnaaeenns  Weskends Y 4 e Al Days
2,500 | i G e et = —t 2,500
— =
2.250 e i 2,250
2,000 = L 2000
1,750 1,750
1,500 1,500
1,250 - 1,260
1,000 1,000
750 ~ 750
500 500
250 250
0 - : : g = : t : = 0
5 8 @ =i o S SR ST R TR R T e i e e T NRER DA
< < 9 h v v L 7 0 s R o ¥ o
g & @8 L U R e R R S e s e
Hour of Day
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[ 2]
&de Traffic Analysis and Reporting System 'TARS !

Ouerererd o

i o Weekly Volume Report i
01-Apr-2009 13:32 Page 20f2 (20f3)
Average Average Average
Hour Monday Tuesday Wednesday Thursday Friday Saturday VWesk Day Weekend Day Day
00-01 59 0.3% 95 0.4% 100 0.4% 103 0.4% 117 0.4% 178 0.9% a5 0.4% 181 1.0% 118 0.5%
01-02 51 0.2% 70 0.3% 75 0.3% 77 0.3% 82 0.3% 123 0.6% 7 0.3% 125 0.7% 86 0.4%
02_-03 5_2 i 02% 60 0.2% 59 0.2% 62 0.2% 70 0.3% 103 0.5% 81 02% 113 0.6% 75 0.3%
03-04 91 04% 108 04% 108 0.4% 11 04% 114 0.4% 96 0.5% 106  0.4% 9%  06% 104 04%
04-05 > 200 0.8% ¢ 210 08% 211 0.8% 208 0.8% 207 0.8% 126 0.6% 207 0.8% 120 0.7% 182 0.8%
05-06 571 24% 636 25% 633 25% 642  24% 602  23% 253 1.2% 617 2.4% 203 12% 499  2.1%
06-07 1,135  4.8% 1.281 5.1% 1275 4.98% 1,270 4.8% 1,145  4.3% 365 1.8% 1,221 4.8% 309  1.8% 960  4.1%
07-08 1,571 6.7% 1,737 6.9% 1,728 6.7% 1,682 6.3% 1,586 5.9% 644 31% 1,662 6.5% 516 2.9% 1.335 5.7%
08-09 1,718 7.3% 1,897 75% 1,894 7.3% 1,849 6.9% 1.788 6.7% 1,125 55% 8 4.8% 1.829 714% 912 5.2% 1,567 6.7%
09-10 1.538 6.5% 1,630 6.4% 1,650 6.4% 1,671 6.3% 1,676 6.3% 1,701 B.3% /1.11 7.6% 1,633 6.4% 1,410 8.0% 1,568 6.7%
10-11 1,615 6.8% 1,642 6.5% 1,689 6.5% 1,700 6.4% 1,744 6.5% 2132 10M% 1,359 9.3% 1,678 6.6% 1,746 9.5% 1,697 7.3%
11-12 1,666 71% 1,684 B.7% 1,756 6.8% 1,760 6.6% 1,843 6.9% 2,245 1,482 10.1% 1,742 6.8% 1,864 10.6% 1,777 7.6%
12-13 1,674 71% 1,689 6.7% 1,751 6.8% 1,765 6.6% 1,903 7.1% 2,0 1,462 10.0% 1,756 6.9% 1,757 10.0% 1.766 7.5%
13-14 1,668 7.1% 1,706 6.7% 1,764 6.8% 1.768 6.6% 1,863 7.4% 78 Yo 1,270 8.7% 1774 6.9% 1,526 8.7% 1,703 7.3%
14-15 1,839 7.8% 1,913 76% 1.945 7.5% 1,961 7.3% 2,150 8.1% 7.9% 1.165 8.0% 1,962 7.7% 1,380 75% 1,798 7.7%
15-16 2,012 8.5% 2,098 8.3% 2,155 B8.3% 2,180 B.2% 2,304 B.6%, 1802 6.8% 1,062 7.3% 2,150 8.4% 1,232 7.0% 1,888 8.1%
16-17 2.053 B.7% 2,260 8.9% 2,260 8.8% 2,335 8.8% 2,204 8.3% 1185 5.8% 939 6.4% 2.222 8.7% 1,067 6.1% 1,892 B8.1%
17-18 1,732 7.3% 1876 7.4% 1,923 7.4% 2,009 7.5% 1,865 v 919  4.5% 766 52% 1.881 7.3% 843  48% 1,584  G.8%
18-19 877 3.7% e rond 3.9% 1,053 4.1% 1,230 4.6% 1,15 666 3.2% 553 3.8% 1,062 41% 610 3.5% 933 4.0%
19-20 477 2.0% 551 22% 572 2.2% 783 2.9% 7o 476 2.3% 392 2.T% 603 2.4% 434 2.5% 555 2.4%
20-21 356 1.5% 425 1.7% 436 1.7% 587 2.2% 1.7% 382 1.9% 351 2.4% 453 1.8% 372 21% 430 1.8%
21-22 301 1.3% 358 1.4% 368 1.4% 470 1.8% 1.6% 372 1.8% 287 2.0% 384 1.5% 330 1.9% Jee 1.6%
2223 201 0.9% 226 0.9% 264 1.0% 276 1.U‘N 385 1.4% 341 1.7% 184 1.3% 270 1.1% 263 1.5% 268 1.1%
23-24 125 0.5% 143 0.6% 161 0.6% 174 255 1.0% 245 1.2% 103 0.7% 172 0.7% 174 1.0% 172 0.7%
Peaks Hour End & Count Hour End & Count Hour End & Count Hol Hour End & Count Hour End & Count Hour End & Count Hour End & Counl Hour End & Count Hour End & Count
AM 0845 1,750 08:456 1,930 08:45 1,924 ,881 12:00 1,842 11:45 2,255 12:00 1.483 08:45 1,858 12:00 1.863 12:00 1,775
PM 16:30 2,070 17:00 2,261 17:00 2,260 17:0 2,335 16:15 2,309 13:00 2,080 13:.00 1,481 16:145 2,228 13:00 1,756 ' 16:3¢ 1,916
12-Hour 19,963 84.7% 21,123 83.5% 21,566 83.5% 1,820 82.1% 22,184 B83.2% 17,476 85.1% 12,263 83.8% 21351 B83.4% 14,873 84.5% 19,498 83.6%
16-Hour 22,232 94.3% 23,738 93.9% 24,217 93.8% 25,030 93.8% 24,843 93.1% 19,081 929% 13,545 92.6% 24,012 93.8% 16,318 92.7% 21,812 83.5%
18-Hour 22,558 95.7% 24107 95.3% 24,642 95.4% 25,480 955% 25483 95.5% 19,667 95.7% 13,832 94.6% 24,454 95.5% 16,755 95.2% 22,252 954%
24-Hour 23,582 100.0% 25,286 100.0% 25,828 100.0% 26,683 100.0% 26,675 100.0% 20,546 100.0% 14,629 100.0% 25,611 100.0% 17,595 100.0% 23,317 100.0%
Avg Week Day 92.1% 88.7% 100.8% 104.2% 104.2% 100.0% 68.7% 91.0%
Avg \jvaekond Day 116.8% 83.1% 145.6% 100.0% 132.5%
AvgDay 101.1% 108.4% 110.8% 114.4% 114.4% 88.1% 62.7% 109.8% 75.5% 100.0%
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01-Apr-2008 13,32

13-054

Traffic Analysis and Reporing System ?-F:"rﬁg:'
Weekly Volume Reporl ?:12}32}!

Report Notes o
Paga1of{ (3of3)

Time Periods

12-hour lime pericds extend from 07:00 lo 19:00.
16-hour lime periods extend from 06:00 to 22:00.
18-hour time pericds extend from 06:00 to 24.00.
24-hour lime periods extend from 00.00 to 24:00.

Days Included and Days Excluded

Days for which traffic couniers did ncl operate for the entire day are excluded from the calculations. This is the
only cause of differences between "Days in Dale Range" and "Days Included". Days classified as Calendar
Evenis are included in the calculations.

Calendar Events

Calendar Events include public holidays, local show holidays etc. Averages derived for suc ndar Event
days will generally be difierent from the usual averages.
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Votume Chesfiog Court dant

4
LOCATION  rIrom &
DATE  Tuc:ip 600/ 08 5
WEATHER 04 7112
COUNTER I
I
ROAD IR - B ) L o | -
kb | FROM R 2 4 Tratc
ENDING I 14 13 12 UTen PECS | 24 24 23  UTun PEDS L e viia LA
. — S ] e o e er S acar +
I
6 450m ' 3 1] a | a 1 5 % 5 -
7 0%em 10 17 1 5 | 7 o ) . %
71%m 1 Lt a o ] o ] ¢ @ 1
73um 17 b1} 2 1 | [ ] $ [ ] o T
7 digm 3 E] ] I 5 3 -] 3 e
B e sy : 3] 1 3 g 3 3
2 1%em 1Y H 3 | 2 2 7 2 3
2 X 26 3 5 i . s : B 3
B45um 3 3 L | o o B o 2
8 DOem 5 2 [] I & C b . 3
815%m e 3 I o * 3 2 5
€ ¥mm bl 4 4 o s ¢ $ :
9.45%m 1 5 ° 6 3 3 . 3
100m 4 H '] 0 M s : H
10 15am [T 5 (] ] c ° ° 3
40 am 38 x 2 [ 3 o e 3
10 &5am 3 3 2 ] 3 3 (] ]
11.00sm 3 F] - [ ) 3 [ [
EET FE] i3 1 [] 3 2 9 ]
11 30am a3 3 1 ' 0 " 3 i
11 45m 2 2 b {1 a t . 1
1200pm 34 ] : ] L] 3 ° [
12 15m 3 1 c 2 3 2 . o
123pm % ] g H (] 1 °
12450m 3 1 ° © 3 1 1 1
1 00pm | “ 1 (] (] c a o
1 15pm I 2 1 ] o 2 3 0 P
13%pm 1 i 3 4 ¢ 4 5 H g
o 2 = ' & 3 1 q 0 el
iom I 2 : } 2 i # ) [y 4
2;”,,\‘% - 1 A » $ t 0 1 11
zm B s . o ! 9 2 ¢ i
2 I 2 L] s 3 ¢ . : e
3 00pm ] s 2 o 2 2 H = H e
315m ) e 2 ) e 1 - H Tom {0507
{ind} 5 i : : ° o : e
345m 33 [ [ 1 - 5 3 s
A0 33 3 © A 3 i
& 15om 33 4 1 ) 3 2 2 el
430 1 B 2 L] L g i 116
4 d%pm [Jeus ] 1 1§ 1 i 3 ° 3 1338
: u = el 2 H ° 2 1008
8 15pm 5 3 a0} e L K . g
P b : e s -4 ° 3 1138
5.45m 13 1 [ 43 13 L] (] s 4 b=
6.00pm 5 3 e ; 127 (B © [ s & V43
. o e '+
TOTALS B b T AL 41 13z 27 : ILEL SM8 JunE 1 ’—-—, —-"
wev 72 57 64 21 | €3 %1 13 9. o
I
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TR E3 g = == R | it = . . ] = - L -

Velume Classified Count sheat

4
LOCATION'  comrron Rd / Brie-Baenleigh Rd 1e4:3
DATE:  wMonday 20/05/02 2
WEATHER.  Fine
COUNTER } | | ! |
| | I |
ROAD | xdiogston ¥4 | Compron Rd | Tein-teenlelgh Rd | compron ®d } Total
14 hr | FROM 1 1 FROM 2 | FROM 1 | FROM 4 | Trafic
ENDING 1 14 13 w2 U-Turn  PEDS | 241 24 23 U-Turn PEDS | 32 31 34 U-Tun  PECS | 4-3 4-2 441 U-Tern PEDS | 1M he
+ + + + +
| | 1 ! |
8 Asem 1 4 26 23 (] o | 1.1 79 ] o | 5] 104 217 0 o | 15 84 3 o o | 524
7.00am 1 3 1 39 o 0 | 39 32 ] 1 § 50 128 15 0 v 23 121 10 o 1] 676
7.158m | 2 48 30 o e | 106 B6 ) o] 55 192 15 o &) 32 11 b ] o 1 30
730am | 2 75 41 2 A | 102 105 1 01 66 209 30 0 o | 1 e 2 0 1 24
i 7 1 7= R P g5 &8 VRSO S8 108 ] | BifE210 I8 ] (| <0 147 ] a3 VT2
8.008m i i 100 5F o o 301 170 7 2 o] 5} 245 42 3 O | ERE 127 7 [ £56
B.15em 1 13 117 67 o o 129 145 i 3 1} 14 209 12 2 (-0 | L1 14% > | S 105
83%am 1 15 103 (1] (3 a 11¢ 168 1 n 30 <k 205 43 o L] 4y 141 b TN it
B.45am | 16 100 62 1 ] 106 119 it ] 1] 85 Ly 21 1 o | 50 121 1% 1 | 260
8.00am ] 15 102 64 0 o i 30 162 53 b o | 61 198 36 3 ol 34 100 15 (] 531
9,15am | 25 124 67 1 ('I | 52 100 69 0 1| 74 135 23 o o 38 105 1 o | BE3
9.30am | 4 102 60 1 o | 7% 91 a4 0 0 | 55 117 27 & L3 43 102 7 o | 83
9.45am | 10 123 59 2 o | 0 115 62 0 o 69 147 18 ] o] 40 98 1 0 o | 818
10.00am | n 118 5T ] 1] 1es 104 38 o 1: i 69 159 a2 ] L] 3 LT3 s, [ o | 850
10,158m | 28 141 60 2 1] (¥ 54 a2 1 o | &0 115 29 [ [ [ b ]
10.30am 1 24 127 62 1 0 Y 118 52 1 o | (3 168 26 0 0| a o ]
10.45am ] 27 119 €1 1 [] 83 115 52 o o | 55 159 25 o o | o (]
11.00am | 30 110 (3} 1 0 76 113 41 [ | 50 153 25 a o | o a
11.158m 1 EE) 102 64 1 ] 70 110 31 [] (] 44 146 24 [ G 1 ° (3]
11.30sm | 26 112 62 2 o 73 111 64 o o | 63 145 24 o [ ] 1
11.458m i 21 123 62 0 o | A& 1317 6o s > | 60 123 1 o o | o - B |
12,00pmn | 21 14 73 2 o1 77 10€ 50 a 21 72 1y ¥ [ | 0 o |
12.95pm | 1} 123 €9 ] 5 | 87 108 44 o 1| e 131 = L] | + ] o]
12 30pm | 32 139 70 3 1] 95 12% ] 0 [ & 148 = [ u aa 121 13 0 1] a5}
12.45pm | 2% 154 &8 2 2 | 74 101 (43 ] 1] (5] 128 30 [ ] Aad 1la 1o L] > | Lk
1.00pm | ar 110 55 (] | 80 101 1A 0 1§ 70 126 34 o 1 111 16 o : | BIB
1.45pm | 18 109 ki a o | 13 104 4 o o | 3 156 22 11 a8 [ @ = 210 | 212
1.30pm | kL 12% 72 1 2 | ki 100 50 0 11 75 11c a3 | 15 78 (3 a 1 -4
1.45pm ] 27 117 71 0 o | 97 121 23 L o | a6 182 2 o o | B 85 ] 0 L] PEF]
2.00pm 1 28 119 55 0 o | 91 9L 51 b o | 1 o | 10 as 1 o o | TES
2.15pm 1 kL] 142 78 2 o | 81 104 18 1} 3 a | 4) 80 10 0 o | BiS
2.30pm i 19 126 79 o ol a9 £3 £4 (1] 2] 1 01 45 106 5 a o | £87
2.45pm | as 144 L] ] 1] 50 118 84 0 e | 1 o | 54 110 9 0 o | 939
3.00pm I 24 118 (1] M o | a7 135 15 o O | [} o | BD 120 13 0 o | 959
3.15pm | as 144 BS ] 1| 107 106 84 o LA | L] 11 £ 117 14 e 01 1o
3.30pm 22 167 85 2 = | 977 13a 97 0 xc = o 1 (1] 125 10 1 1] 1045
345pm 31 185 107 o o | 92 132 92 o o | [ o 18 141 7 ° [ 1122
4.00pm 44 208 136 1 R T 17% 132 [ [ [ [ 66 146 15 0 ) 1331
4.15pm O Y 165 a TElRE T s0 i 172 [ 4 FE 3 54 151 a2 o 2 153N
4.20pm 43 b 138 2 i) HAay 187 175 > 3 o = A 38 178 i o ) 1498
A 45cm 35 234 167 (3 CY 3L RER] 206 17 o o a | (T 173 18 @ o 1611
5.008m a8 a0 173 3 Fefh L SEL 19¢ 11 o 1 i ] LA} 16 17 [ 4] 4
5.15pm 35 213 154 o (I | 115 162 133 () o (] o | 71 176 13 o o | 1524
530pm 25 187 144 ] 3 123 166 128 o (] v § 37 205 il 0 0 | 2377
5.45pm 1 20 116 110 2 s O | B1 207 187 0 (| 28 117 a a o | 1089
6,00pm | 14 155 81 0 o | 46 148 3 o 1| 26 158 L] ] bl 378
'. *. l. '.
TOTALS } 1148 6019 3649 15 22 | 434 S5BdD 3356 33 & 12 | 2081  s504 438 3 22 | 45026
! 1 I
WOV | 7.4 5.4 6.1 33 ] B3 9.2 7.5 5.0 o | &« 303 5.5 o.0 1
| 1 | |
COMMENTS:
Sidra Input __
K: T 38 415 248 [ T 587 z LTI Sl 168 [] T1 14 566 5] ] 3
PM PEAK: 1 189 oIt B41 5 4] 482 BO7 858 1 10 | 421 794 275 2 R EL e 685 B8 0 2
ROAD | xingaten Rd | Cempton Rd | Bris-Desnleigh Rd | compten Rd | Total
114 hr | FROM i | FROM 2 | FROM 3 | FROM 4 | Traffic
ENDING | 14 1-3 1-2 U-Tum PEDS | 241 24 23 U-Turn  PEDS | 32 31 34 U-Turn  PEDS | 4-3 4-2 4-1 U-Turn  PEDS | 1/4 he
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Valumz Ches'ticd Sount ~hoet

LOCATION  Jadcr 72 4 ZrineTre-‘elgh A4
DATE  Taidsy 33731472
WEATHER  Tine

COUNTER i
ROAD reeRciensiapy R4 srin-varnlelza 7a : Towl
Vehr FROM | FROM 4 | Tretia f
ENDING 14 13 12 32 & 34 UTum PEDS 2 &1 UTum PEDS | Wk
S SRS S I — R SRS A
0 4%em . 0 4 a € % 5 ] i pIE] :
7 t0am 3 ] 2 0 o & ] 12 ] 1 (el
7 15am 13 ] 6 0 [ ] a 1% 9 [ 123
7 3%m 15 ° s ] kY ] (] 2 ] € 319
7 &%am 1 an ] 2 ] s ° t Y ] ¥ 351 f
& ot i 1 T £ c 17 ¢ . iz ) B iE2]
1% 1 33 3 s i & 1 g H iz ¢ 4] and
RS 1 3 & X 3 iz ] al © < s € a ki &
B &y | 1% (-] i 3 e ] < o= | .8 ¢ i3 ] 71 (1%
B O0zm 32 ] ] 3 3 ] 4 a © [t ] o 425
215%m 3 ] & a ] a 1 1 1 a4 ] 3 LT
©30:m 3 L] 1 1 » ] 1 [ T 33 L] 3 L ¥
8 4%m 3t ] 1 3 7 a L 1 3 It ] 3 7 I
10.00em EE L] £ 4 : § L 3 % 1 s Q 3 L3
1015%m 3¢ ] ] 1 1 a 1 o 1 £ u ] [H]
10.Xum 13 £ 1 4 F] q 1 k] 3 a7 7 1 45 .
10 45am a5 [ [ 4 ] a 1 ) a a1 [} o 627
11 COam 37 3 4 [} a 2 8 [ a2 [ ] 612
11 5m dq 3 s 4 7 [ a ] o % []
11 30am b1 Ll 7 L] ie L} @ e 1 sc 2
11 25am a1 & ¢ » 5 ] e g " " (] T
12.000m 33 ] & . L] L (] &1 &
12 15pm 1 an e | 3 2 3 ] ¢ 3 @ ] I
12 30pm | 3 a | 5 [ ] a 1 ) “ [ -
12.45em ] H L] i (1 £ Q 3 L] I t
100pm 4 [ 2 | ] ] o e 1 31 o
11%m 3% ] 3 ] 1 ] [ ¢ n (]
130pm s © 1 a 4 1 o b e s r
1 45pm “ o) i 3 € ° ¢ 43 ¥ f °
200pm @ o | H 4 ] ] o 1 5 “ 4 [
218m 1 e | 4 5 § a ] 41 o 7 ® |/
2 30pm 1 FT] e | 3 1 1 -1 [ e 1 IVl [}
24%m 1 33 o < 1 [ ] 3 -] 1 i [
300pm 1 4 e | 12 3 3 ) 3 1 1] b3 3 Le] (1
315m " 0| ¥ 4 3 ] 1 ﬁ [ 1 a1 ] =
330pm 3 Q| 3 L] ¥ @ 3 o | 38 [ o o [
3 ddorn 3t 8] i1 i i e 3 3 i4 ) 1) 8 }
4 B0z T ETEETT) ) B § 3 ) ¥] ¢ T} 3 \
LA, [F) ] ) 3 1 ) T ] %3 T 1) © 4
P T al 3 i J g ¢ ¢ a3 3 3 2
4 450m s 0| 7 € 11 a 2 3 4“4 a " a
£00pm i) L] 10 4 13 L] 3 L 55 3 B4 L]
5 15m 11 o | 7 4 7 ] ° ° [ B ) °
5300m B g | * o e ° o ] a1 1 a ° F
HdSpm . 9| ] a 2 © i o 1 0 % L] |
8.60pm “ o . 3 € ° 3 1% ] 18 a |
! ke
- . _ —_—
TOTALS 1991 1166 226 #sS 0| zee E 1e4r 0 s )
Hev 74 537 )7 1.8 i e &3 140 sm® 3.0 ] I3
I !
COMMENTS:. t
Sidra Input
FEAC ] i T2 a ] ] 4 109 [ 10
PEAX: 1 oy BT ] 4y 0] eall I 1 (] 3 -
v
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Logan Greyhound Facility INTERSECTION ANALYSIS SUMMARY
Table S14 from Sidra output tables — :
P Phasing diagram Demand flows Degres of saturation
Kingston Rd/Compton Rd (PM Peak) Phase A 27 sec Kingston Rd North Kingston Rd North
2006 Base Case J L 1
Intersection ID: O l -
Fixed-Time Signals, Cycle Time = 140 (Praoctical Cycle Timse) l t L o}us ]
5 ”n l am
e |
Lane  Demand Flow (veh/h) Adj. Eff Grn  Deg Aver. Longest Shrt \—L 9 o % o £t ™ .
NO,  ==—=—==meme=e——wwe== {HV Basic (secs) Sat Delay OQueue Lane - e P m © P » . @
L T E ot Satf. 1st 2nd x (sec) (m} (m) [} .g : . Lib 2 —
s 5 gl_3 T B 3 f_]ﬂvﬁ
Scouth: Kingston Rd South & b = 3 Be——ic =2 F--"=|c
— -
1LT 3as 90 435 5 1970 21 29 0.909 30.2r 108* 60 r 1 E-vla- o) e
2 260 260 5 10 21 0,909 57.0 1395 500 < 3 E‘ < P g
3 TR 189 68 258 5 1970 21 0.909 9.2 138 500 o Sy o a \ = o
4 R 124 124 5 18&4 2zl 0.909 63.7 - i as Phase B 42 sec = Q 73 G P (%]
' TG
345 533 1%2 1076 5 0.809 47.5 139 i ; (L] [
e ! ' H I
East: Compton Rd East b T! o5 | a5k
11LT 229 201 430 5 1950 S 33 D0.9%38 88.9 244 500 7 \ i 11 ,-‘
2T 380 380 5 1950 30 0.938  75.3 222 500 o Kingsign Rd South Kingston Rd South
IR 75 7% 5 1899 30 0.376 57.5 39 50 A. Q di (g; Control dsl
I ueue nce ontroi delay
229 561 75 B85, 5 0.938 B2.2 244 [:-L\\ o ingston Rd North Kingston Rd North
)
North: Kingston Rd Nerth [ —] L '-J ["‘
1L 140 5 1970 36 59 0.280 14.1 0 60 o =
27 381 sl 5 1970 36 0.776 34.5 159 500 o] | ;;5
3T 381 381 5 1970 36 0.776 34.5 159 500 " |
AR 436 436 5 1049 36 0.946 53.0 226+ 160 |PhaseC 35sec ) - b -
[T ’ . [7]
- «
140 762 436 1338 5 0.946 8.4 226 i " & é 8 o ——p
~ e — N e B3 5 |
West: Compton Rd Wast g]_:T__; E__.,T—__TEE :I__._! & S = Iﬂé
1L 372 5 1939 29 77 D293 11.7 59 500 v ml-—l s 2.._.] R |5
) 366 366 5 1970 29 0.926 B83.0 209 500 "4 al & Ls_iﬂ- N s X
IR 184 770 3s70 5. C1B70 @B 0.926 83.4 204 500 = Z . S = \ K g
4R 344 344 5 1960 29 0.926 B82.7r 196+ 120 8 \\ ; o u 2 # 0
,, 4 3
372 550 517 1439 5 0.926 64.6 209 i % [ 1 a5
— e v r—————
ALL VEHICLES Total % Cycle Max  Aver. Max out LT e
Flow WV Time X Delay Queuc 5 -l r | ‘-I |
i) 0. $ 4q e, o=
ikl 17 A St oo Kinaston Rd South Kingslon Rd South
Peak flow period = 60 minutes. < Geometr_v
Queuve values in this table are %5% back of gueue (metres). lL‘L
Note: Basic Saturation Flows (in through car units) have been adj d £
grade, lane widths, parking manoceuvres and bus stops. s --F
* Quene length exceeds short lane length due to specilica @ e
parcentile quevs in the Tools-Options (Model tabl. For & atyon
of this statistic, you may specify the lane with full lend
1%
r Delay, stops and gqueue length for this lane have been cut down to fit iIr Lo g it
the queuing space. The amount cut may not be accounted for fully in tHe % .- E
adjacent lane performance statistics. You may wish to change the shorh ; =
lane to a full lane to investigate the extent of this effect. g_ @ ; s V|
. 2o, BSCL Bph
£ 3 m"D AR
Kingston Rd / Complon Rd
2006 PM Peak analysis
Existing base case

1\QBIRProjects\0B 10035\Deliverables\Reports\Traffic\Data 2\KingstonCompton_SIDRA_Output_Summary_R02.dacx

13-054

DL Documents

Page 179 of 228



L

Logan Greyhound Facility

INTERSECTION ANALYSIS SUMMARY

Table 514 from Sidra output tables

Phasing diagram Demand flows Degree of saturation
Kingston Rd/Compton Rd (PM Peak) Phase A 27 sec Kingslon Rd North Kingston Rd North
2011 Base Case I—._HL T ;-' =
intersection ID: O | "--l--@
Fixed-Time Signals, Cycle Time = 140 [Practical Cycle Time) )JIL‘ 1]9 | e E
X ] (1)
Ve \ '
Lane Demand Flow (veh/h) Adj. Eff Grn Degq Aver. lLongest Ehrt ‘d ‘-—L o /;’ N = o ¢ \ -
No. ———————weeamee=ee— {HV Baslc (secs) Sat Delay Queue Lane - e g 4 o g - ke o
Lol T R Tk Satf. 1st 2nd %  (sec) (m] (m) S B - l: 58— ; g
7 = =
T " g % 8 4
South: Kingston Rd South \ 7 ;'é——*ﬁ .‘2'—':-—1: e ;l.f:I"—g B—=¢c
1,47 366 461 5 1970 21 289 0.964¢ 2B.4r 108c 60 r 271 i Frl it
o 276 276 L o - § 0.964 €4.9 157 500 = g 2"":5_ " ,—g_JE
3 TR 200 73 2713 5 1970 21 0.964 67,1 156 500 L o S B 4 p 3
4 R 131 121 5 1964 21 0.964 $5.0x¢ €9+ 35 PhaﬁeB 42590 - 4 % 9 N
366 571 204 1141 5 0.964 30,7 157 | A { ﬂ-‘i&
il ool (O
East: Compton Rd East Iu ﬂl»‘ "E‘l"
U 5 243 213 456 5 1950 5 33 ©.995 129.0 326 500 % [ 1
27T 403 403 5 1950 o 0.995 114.3 287 500 / N Kingston outh Kingston Rd South
IR 80 80 S 1899 30 0.401 5T.7 41 50 G | i ¢
=5 T Queue digtance ¢fh) Control delay
243 616 'm0 2381 U8 0.995 116.6 32 e // Kingston Rd North Kingston Rd North
North: Kingstom Rd North Ir- J L __! L
1L 148 5 1970 36 57 0.305 15.8 32 €0 25 ) l(f
2T 404 404 5 1970 38 0.E24 35.7 178 500 Puei ™ 1 et I
AR 4104 1 404 5 1970 36 0.824 60.5 258 500 :
4R 461 461 5 1949 36 1.000 60.5r 258+ 160 |PhaseC 35sec i % ot Hey 2 . -
p s . @ 3 4 S =
148 BOEB 462 1418 5 1.000 41.6 258 %i_ p = EE g-‘ 2 -_; I'Io
West: Compton Rd West 3..—.——!3 Be——=sr 2 :'_!....1_.§ g._;— =
1L 394 394 5 194% 2% 75 0:312 12.4 87 500 §|—! s EI_, I
2T 3084 384 53970 2 0.8972 102.5 249 500 €|_;.;_\ ‘_*"‘:‘_”‘E; = A /—:-‘—13
3 TR 1820 xR 374 5 1970 29 0.%72 163.0 243 500 - . 7 8 5 5 3
4R 361 361 5 1960 29 0.972 77.6r 195% 120 @ 5 e i ©
384 571 s4p 1513 5 0.972  73.2 249 L w | = |
- X i
ALL VEHICLES Total b} Cycle Max  Aver. Max Pt 4 '-i s | “_li.—..g
Flow HV Time % Delay Quewe M b
o116 140 LIHC0IAseT S0 fluizs eD 36 sec Kingston Rd South Kingston Rd South
Peak flow period = 6D minutes. DL Geometry
gston Rd Norlh
Quene valuves in this table are 555 back of queue (metres). / l s
“
Note: Basic Saturation Flows (in through car units) have been adj e or 4 L2
grade, lane widths, parking mancevvres and bus stops. .
* Queue length exceeds short lane length due to specificayf of a i
percentile queue in the Tools-Options (Model tab). Fo ation ik
of this statistic, you may specify the lane with full j 1
r Celay, stops and queue length for this lane have been cut Sown to it {r = g ]
the gueuing space. The amount cut may not be accounted for fully in tHe ol K
adjacent lane performance statistics. You may wish to change the shorf ; ic
lane to a full lane to investigate tha extent of this affect. ; -~ 2
3 |8
= o
Kingston Rd / Complon Rd
- 2011 PM Peak analysis
ngslnnﬁuul.h Existing base case
I\QBIF\Projects\AB10035\Deliverables\Reports\Traffic\Data 2\KingstonCompton_SIDRA_Oufput_Summary_R02.docx
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Logan Greyhound Facility INTERSECTION ANALYSIS SUMMARY
Table S14 from Sidra output tables — .
Phasing diagram Demand flows Degree of saturation
Kingston Rd/Compten Rd (PM Peak) Phase A 27 sec Kingston Rd North Kingston Rd North
2011 Tesign Case i H
Intersection ID: © o~ -*“
Fixed=-Time Signals, Cycle Time = 140 (Practicsl Cycle Time)
0 L
Lane Demand Flow (veh/h) Adj. EFf Grn Deg  Aver. Longest Shrt Q P . k73 2] . -
No.  —emsms=m—w—e—cee———- AHV Basic (secs) Sat Delay Queue Lane 3 . s B <
w 2 / wr
L T R Tot Satf. 1st 2nd ® {sec) (m) m) BT i EW—E -
b e i« g{__lr = v
South: Kingston Rd Scuth P b} = |5 » "'.._1‘—" z
1 LT 367 103 470 S 1970 21 29 9.967 28.3r 108* 60 al g a af 2 =
2T 277 277 5 1970 21 0.967 5.8 159 500 = \‘ g ==F E
3 TR 194 79 274 5 1970 21 0.967 €8.2 157 50D & 3 8 S 8
ar 132 A3z 5 1964 21 0.967 64.8r 69* 35 [Phaga B 42 sec " L
367 574 211 1152 5 0.967% 50.4 159 L-' {
East: Compton Rd East l
1Lur 2731 208 481 5 1950 4 34 1.002 51.0 244 500 H
2T 419 419 5 1950 M1 1.002  79.1 267 500 K'“Qs“’" Rd%outh Kinaston Rd South
3R 94 a4 5 1899 31 0.4¢8 57.2 47 50 Queue d l"ll:e cOl’ltrOl delay
273 627 94 994 5 1.002 63.4 267 il slon Rd Norih Kingston Rd North
North: Kingaton Rd North "I! J.,I L
1L 148 148 5 1970 35 %6 0.313 5.5 34 0 Lo 1
2.r 438 438 5 1970 35 0.919 41.9 214 500 ,,, W
IR 424 14 437 5 1970 a5 0.919 65.5 258 500 A .
4R n%e 448 5 1949 35 1000 550 258+ 160 |PnaseC 35sec y % O : = p
m 2 "3 N\ @
148 862 462 1472 5 1.000 46.4 258 w3 — a1
B, g 33 i
Weut: Compton Rd West a xi._:_..:_.-g
1L 394 5 18945 29 74 0:316 8.8 11 500 y 2 5 - H ‘-
2T 397 397 5 1570 29 1.006 92.0 259 500 = E‘ = g L J =g
3 TR 174 212 3886 5 1870 29 1.0086 924 252 500 2 2 6 @ ; o
4R Gy I - S [ 1.000  58.2r 196* 120 u F o 2 : ol ©
1 {
394 571 504 1549 5 1.008& 62.8 259 L ] l 51‘! |
ALL VEHICLES Total % Ccycla May Rver. Max ‘-[lr“i ”'.Tim“}
Flow HV Time X Delay OQueue J
5167, ' '8 140 1.006 55.6 287 Kinn!sﬁ,ggg South Kingsion Rd South
- oy
Peak flow period = 60 minutes. Geometry
Kingston Rd Norih
Queue values in this table are 95% back of gueue (meLres). \ Teit o
Note: Basic Saturation Flows (in through car units) have been adj¢fs'N fo.
grade, lane widths, parking manoeuvres and bus stops.
* Quewe length exceeds short lane length due to specilica
percentile quaue in the Tools-Options [(Model tab). For caSgulation
of this statistic, you moy specify the lane with full leng FiE i
2 =
tr Delay, stops and queus length for this lane have been cut down to fit ir 2 "E
the queuing space. The amount cut may not be accounted for fully in tie ? 2 T
adjacent lane performance statistics. You may wish to change the shory ko H
lane to a full lane to investigate the extent of this effect. g o
Kingston Rd / Compton Rd
2011 PM Peak analysis
e RS Design case

1\QBIRProjects\QB10035\Deliverables\Reports\Traffic\Data 2\KingstonCompton_SIDRA_Output_Summary_R02.docx
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Logan Greyhound Facility INTERSECTION ANALYSIS SUMMARY

Table S14 from Sidra output tables S |
Phasing diagram Demand flows Degree of saturation |
Kingston Rd/Site Access Kingston Rd North Kingston Rd North |
2011 Design Case V
Intersection ID: D L 5
Give-Way Sign Controlled Intersection P!
| 1= ese ‘
Lane Demand Flow (veh/b) Adj. EEf Grn Deg Aver. Lonoest Shrt . \\\
WO,  —emmmmem—————— -=-=- &HY Basic [secs) Sat Delay OQueue Lane ™ N
L L | R Tot Satf. 1st Znd x [sec) tm) =) i N e AN ;: }?,’4
| @ [
Seuth: Kingston Rd South | g \E;
1T 63 636 € 0.239 0.0 ¢ 500 K i \ E e
2T 636 636 6 0,339 0.0 D 500 Az i =
IR 69 69 4 0.603 114.0 30 30 I
01272 69 1341 6 0.803 5.9 30
[k
East: Site Access bl
3 13 Ay 31 € 0,325 55.4 10 70 ’7—»"
k} | 0 0 31 6 0.325  55.4 10 Kingston Kingston Rd South
Horth: Kingston Rd North Queue dislancew} Control delay
11T 129 883 1012 6 0.542 11 0 zoo ! Kingston Rd N
zr 1017 w07 6 0542 0.0 © 50D K'"“"“£’—Ef—“°"h ) gston Rd Morth
129 1900 0 2029 6 0.542 0.5 [ 0 ltd'u
ALL VEHICLES Total Max Aver, Max LA e
Flow HV X Delay Queue 5 3
3401 6 0.802 ¥ | 30 S
Peak flow periocd = 30 minures. 3 g;l
Q 1=
Quepe values in this table are 95% back of gueue (metres). | g ': «—l::)
= = =
Note: Basic Saturaticn Flows are not adjusted at roundsbouts or sign- V b 0 o w0
controlled intersections and apply only to continuous lanes. < &3
1 w |
1
| i;—uua
. 0, i ._J
Kingston Rd South Kingston Rd South
Geometry
Kingsion Rd North
-' @
¢
A ’_ﬁ__ﬁ 2}
Kingston Rd / Sile Access
2011 PM Peal analysis
4 2011 design case

I\QBIRProjects\QB10035\Defiverables\Reporis\Traffic\Data 2\KingstonSiteAccess_SIDRA_Output_Summary_R02.docx
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Logan Greyhound Facility INTERSECTION ANALYSIS SUMMARY
Table S14 from Sidra output tables —
Phasing diagram Demand flows Degree of saturation
Xingston/Moss/Rudge St (PM Peak) Phase A 36 sec Kingston Rd North Kingston Rd North
2006 Base Case I _llﬂ
Intersection ID: 0 JL L ‘_L__? )
Fized-Time Signals, Cycle Time = 70 (Practical Cycle Time) lL I !«i o5 l s
L | we | 10 {
Lane Demand Flow {veh/h) Adj. Eff Grn Deg Aver. Longest Shrt j i * s "-\ 7 “-.\
No. ~-— 'KV Basic (secs) Sat Delay (Queue Lane Bl — X i . TR i . -
L T R Tot satf. 1st 2nd  x (sec)  [(ml  (m) 5__:_ R e % T
g 8|_1 yo gy §u
South: Kingston Rd South N 4 =z =0 yE=—F B ==
1 LT 55 510 565 6 1970 30 1 0.€94 5.3 ED SO0 m E 1 @ _E.f-—-; L o
2T 564 564 € 1970 30 D.694 4.4 €3 500 53 TSNS ] B 4 PURSNS ° (..
3R 238 238 & 1919 1z 0.791 34.2 0% 50 g b . b, z B . ; =
18 se . v . e
55 1074 238 1367 6 0,791 10,2 10 Phase B 10 82 N E 7
]
Enst: Moss St East L i
1L 250 250 6. 1919 12 0.832 45.6 83 100 1 = v}
2. TR 9 200 209 & 1919 10 0.847 47.2 73 500 N L_
Kingsign Rd South Kinaslon Rd South
250 9 200 459 & 0.847 463 83 g . A i au
Queue digiinge (m) Control delay
North: Kingston Rd North '
1L 186 166 & 1970 30 0.255 20,2 28 70 \I 5 plom e Noxth K'"QB'E"'FR*‘U;'““
z7 731 731 6 1970 30 0.900 8.7 138 500 =~ i jL il |
T 731 731 6 1970 30 0.500 B.7. 138 500 . ) T e
4R 161 161 3 1970 12 0.512 3%.2 49 5O =t { = } & i
166 1462 161 1789 6 0.900 12.5 138 Phase C 16 sec , % o
. o . -
West: Rudge St West ] = # . [}
L:ITR 4k udE A2 800 2l asil) 18- 9 671643 18t ¢ 18, S0 i (8-1““"_?- = =G
= — 7] Oleed o 0 =3l
Az Ag. 3. 8 2 0.164 18,6 15 e N ol
SRS - v g |8 El_ﬁ-:. o 1B
ALL VEHICLES Total % Cycle Max  Aver.  Hax P = ¢ 1 o =
Flow HV Tire X Delay Queue ~ #
3705 [ 70 0.300 15.9 138 N ¢ \ f
s 5| o
Peak flow period = 30 minutes. ! v § ' l
R oy T L Y
Jusg in this table are 95% back of queue (metres). TL l 1
Quene valus % q V | —i J,,ﬁ . ﬂl r_i
Note: Basic Saturation Flows (in through car units) have been adjusted !or< Kingston Rd South Kinaston Rd South
grade, lane widths, parking monoeuvres oand bus stops. Geometry
* Queue length exceeds short lane length due to specification of
percentile gqueve in the Tools-Options (Model tabj. Fer calcul on
of this statistic, you may specify the lane with full lengt
SKR
Kingston Rd / Moss St/ Rudge St
2006 PM Peak analysis
oty Existing base case
Kinaston Rd South
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Logan Greyhound Facility

INTERSECTION ANALYSIS SUMMARY

Table S14 from Sidra output tables

Phasing diagram

Demand flows

Degree of saturation

Finggron/Hous/Ridge St (PM Tesk) Phase A 36 sec Kingstan Rd North Kingston Rd North
g g
2011 Base Case T
Intersection ID: © I “],;L’ ]
Fixed-Time Signals, Cycle Time = 70 (Practical Cycle Time) [L ‘il g e Loz
; S [ o |
Lane pemand Flow {[veh/h) Adj. Eff Grn Deq Aver. Longest Shrt 3 f. o \‘\ 5 4 X
I Basic (secs)  Sat  Delay OQueue Lane = . F . o ‘
L T & Tet satf. lst 2nd % sec)  (m)  (m) & E—r———'/ i) 2 \_"H ]
a gt 1 Sl "oy N i
South: Kingston Rd South " / :)J_____a ekl g r'-_—L....g 5_;_'im
LLT 55 s1L 566 & 1370 30 1 D0.895 5.7 €l 300 hrﬁ g—' T %-—-; &
27 565 565 6 1970 30 0.€55 4.4 &1 500 - S = ——8 1D
IR 238 238§ 1M9 12 0.791  34.2 704 50 = B < e 10 # =
55 1676 238 1369 6 paTEL  Apee - 0 Phese B 16 sec %
s s
East: Moss St East 1 A
1L 250 250 5 43919 (12 D.832 45.6 83 100 2 fum{]
2 TR 9 200 209 6 1919 10 0.847 47.2 73 50D if
e Kingsto: outh Kingston Rd South
250 & 200 459 6 0.847  46. 83
Queue distance gm) Control delay
Morth: Kingston Rd North .
1L 166 166 6 1970 30 goasy goin o 70 ngsrqton'Rir'{onh Kingston f-‘-d—N“’m
g 132 AES. & stainr 0 0,901 B.8 138 500 | JL i ”_},a i
3.7 732 732 6 1970 10 0.501 8.8 138 500 u i A P ™
4R V61 -RIG1F T 90 ez 13517 + 39.2 | 48 50 ¢ = 1 Kll
166 1464 161 1791 & 0.901 12,6 138 # A I
West: Rudge St West p £y d % 7 B ; 5, =
1LTR 42 16 32 80 2 1970 18 9 D.164 15.6 16 500 Ml EE %F : 8
e ] (e A i |
421 gk Ay g g 0.164  15.6 15 g—-l R BETE =
e -— | e e ....F-i.__ '-a’-' S‘__;.._'.. > 3
ALL VEHICLES Total & Cycle Max  Aver. Max g < g = g -0 —2
Flow HV Time % Delay Queue - . s - K s
3708 6 70 0.901 15.9 138 5 " . /

o 0 e e

Peak flow period = 30 minutes.

Queve valuas in this table are 93% back of gquoue {metres),

P Pl

Note: Basic Saturation Flows {in through car units) have bee¢n adjustetd for Kingston Rd South K'ngs‘on—Ra—SDUlh
grade, lane widths, parking manoeuvres and bus stops. Geomelry
4+ Queus length exceeds short lane length due to specification of a Kingston Rd Norlh
percentile gueue in the Tools-Dptions (Model tab). For calculation s B
of this statistie, you may specify the lane with full length. \
] -
w
§. @
2 (]
@ = o o
Bson el NEIERE) ] 1o
g S é
ik
Kingston Rd / Moss St/ Rudge St
2011 P Peak analysis
2011 Base case
L\QBIF\Projects\0B 10035\Deliverables\Reports\Trafflic\Data 2\KingstonMossRudge_SIDRA_Output_Summary_ROZ.docx
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* Queve lenglh exceeds shozt lane length due to specification of
percentile queue in the Tools-Options (Model tabl).
of this statfstic, you may specify the lane with full lengt

For calcul

o
<
o)
w
@
@
5
2

Km slon Rd North

_SKRH

Kingston Rd / Moss St/ Rudpe St
2011 PM Peak analysis
2011 Design case
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Logan Greyhound Facility INTERSECTION ANALYSIS SUMMARY
Table S14 from Sidra output tables B
Phasing diagram Demand flows Degree of saturation
Kingston/Moss/Rudge St (PM Peak) Phase A 37 sec Kingston Rd North ng.r,tpnﬁd Nonh
2011 Design Case : glon e
Intersection ID: O I;_, 1 3
Fixed-Time Signals, Cycle Tire = 70 (Practical Cycle Time} lL‘L | 0}!& } ‘qi
P Y a4 | o g
Lane  Demand Flow (veh/h) Rdj. EEf Grn  Dey  Aver. Longest Shrt o *—L_— K . o R
Mo,  mmm————— ————————— - 'HV Basie [secs) Sat  Delay Queue Lane Bl e o i N a0 Vi —
L T B Tot satf. lst 2nd ® (sec) (m) (=) 5 e B—3 ot
; 2 e 54 o
South: Kingston Rd South k. 9T 4 p B p=—F Bew=0
11T 54 540 594 6 1970 31 1 0.707 4.7 55 500 *1 = [ -—|j TET
2 594 504 € 1370 31 0.707 3.8 58 500 § < - . Y _lg
IR 236 236 6 1919 1) 0.B56 36.7  73* 5D a = B : i =
% ¥
\, A
54 1134 236 1424 6 D.856 9.5 73 Phase B 17 sec ; /
it}
East: Moss St East | »
1L 248 248 & 1919 11 0.900 52.4 8% 100 ooy E
2 TR 9 210 219 & 1918 10 0.088  50.8 79 500 ‘T"}
N x . -
in Rd South i
248 5 210 467 6 0.900 s1.7 89 i % g Kinas L Kinasion Rd Sout
Queue digifince (m) Control delay
Horth: Kingsten Rd North 4
¥ 171 6 1970 31 0.255 19.4 29 70 L 150 R Morts Kingialon Bt fecety
27 743 749 € 1970 31 0.892 7.3 125 500 . | I, Il 1!
i 749 743 6 1970 31 0.892 7.3 125 500 ' },"‘ i
4R 160 160 3 1370 1 0.5%5 40.3 50 50 = [ & LA
|
171 1498 160 1829 6 0.882 11.1 125 Phase C 16 sec / ;
West: Rudge St West <, e R z B 2 .
lest: Rudge 7 e .
1LTR 41 16 32 8% 2 1870 19 9 0.165 15.4 15 500 i n &8 & R |
= [ | W s
7 - h— : = =t
M. 18 32 B = 0.165 15.4 15 / e o A
Y - E A N E:Lulg §|__5" I u g
ALL VEHICLES Total & Ctycle Max  Aver. Max @ L = @ N ' =
Flow HV Time X Delay Queue o R / ne /
/09 6 70 0.900 15.7 125 . _/
-aan - - {
Peak flow pariod = 30 minutes, - * 1 l
. 1
Queue values in this table are 95% back of queue (metres). "'lh'j ""”"34
Note: Basic Saturation Flows [(in through car units) have been adjusted fur Kingston Rd South K'"q-’w” on Rd South
grade, lane widrhs, parking maroeuvres and bus stops. Geometry
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Specific outcomes and prescribed solutions for a parking area

% Column 3

Column 1 Column 2 - g
Specific outcomes Acceptable solutions—if self-assessab =
Probable solutions—if code assessajfe » |
Parking spaces for vehicles
2 ) .
O1 Development provides sufficient parking spaces | S1.1 Development provides parki aces on the S1.1 The type of development is not listed in Table
on the premises to satisfy the expected demand premises in accordance wj 2 of Table 5.3.4A. The proposed parking yield (static
for the number and type of vehicles likely to be 5.3.4A (Vehicle parking{s capacity) of 50 greyhound trailer parks plus 165
generated by the activity having regard to— S1.2 Development for a gQu-regig#ntial use provides patron car parks is consistent with anticipated
(a) the particular circumstances of the parking spaces op th ises for persons with parking demand, based on the existing
development including— disabilities in e with column 2 of Table greyhound facility in Albion.
(i) the nature, intensity and hours of 5.3.4C (Vehicle g spaces for persons with | S1.2 Complies. A total of three (3) persons with
operation of the development; and disabiliy :N disabilities (PWD) parking spaces are proposed.
(ii) the desirability of providing car 51.3 Devel nt, Which incorporates a facility. for S1.3 Not applicable. The proposed development does
parking and attracting vehicles to the th 1 a ticket 1o enter the premises or a not include a ticket and security facility.
particular location; and s€ ate (ticket and security facility),
(iii) the proposed layout; and proviMes parking spaces on the premises outside
(b) the particular characteristics of the premises Vticket and security facility in accordance with
including— 9 olumn 2 of Table 5.3.4D (Vehicle parking
(i) the existing development on the spaces for uses incorporating a security gate).
premises; and \ 4 Development in respect of a community title lot | S1.4 Not applicable.
(ii) the size, levels and dimensions@ provides—
premises; and (a) the required parking spaces on the lot; and
(c) the safety and convenience of a (b) required visitor parking spaces on the
vehicles, cyclists and pedestrians; common property.
(d) the proximity of the development to existing | S1.5 Development provides that a parking space is— | S1.5 Complies.

or future public car parking facilities, other
available car parking areas or public
transport facilities; and

(a) kept exclusively for parking; and
(b) used exclusively for parking; and

(c) maintained for continued use for parking; and

SINCLAIR KNIGHT MERZ
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Column 1
Specific outcomes

Column 2
Acceptable solutions—if self-assessable
Probable solutions—if code assessable

fumn 3

(e) inthe case of an extension to an existing
development, whether—
(i) the existing car parking area is fully
utilised; and
(ii) the car parking requiremeats of the

proposed extension will result in a car
parking problem on the premises or in

the zone and sub-area during normal
peak demand periods; and

(f) the existence of a car parking area which—

(i) is within 100 metres of the premises;
and

(ii) has convenient pedestrian access; and

(ii1) is the subject of a legal arrangement
which prevents the parking area from
being alienated, leased or otherwise
disposed of so that it is available for
the development which it is intended
to serve; and

customers to be on the premises at an

time; and
(h) whether any relaxation of the nu
parking spaces will result in a car pa¥ging

problem on the premises or in the zone and
sub-area or cause a traffic problem on an
adjacent road.

(g) the maximum number of employees and;\

r

(d) available for use by both staff and visi rA,X
and
(e) not sold or leased (other than in accor
with a development approval for a garpark).
Note: For the purposes of the calcytion of parking
spaces in these prescribed o1g-—

(a) tandem parking spags 'y counted as

one space unlesse
(i) the tandgm g spaces are—
iged Wor a residential use; or

e occupants of the

ySts in one tenancy; o

“ated as part of a car park with
anagement provided on the

premises, and
B the tandem parking spaces have a

minimum length of 10.4 metres or 11
meires in the case of a landem garage;
and

(iit) the tandem parking spaces are

N provided on the premises; and

{(b) a motorcycle parking space is counted as
0.25 of a parking space.

SINCLAIR KNIGHT MERZ
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Column 1 Column 2 Column 3 '
Specific outcomes Acceptable solutions—if self-assessable
Probable solutions—if code assessable
Manoeuvring areas within a parking area >
V4
02 Development provides a manoeuvring area for $2.1 Development provides manoeuvring r the
vehicles on the premises— design vehicles specified in Table 5 ;4]3 esign | S2.1 Complies. The proposed development plan
(2) to satisfy the expected demand for the vehicles for manoeuvring args), includes manoeuvring areas for heavy rigid
number and type of service vehicles likely §2.2 Development provides mat@on to access, vehicles (HRVs), including refuse vehicles.
to be generated by the activity; and the design vehicle is a S2.2 Complies. The proposed development plan’s
(b) which allows for safe, efficient and legible (a) enter and leave the pYEmjges in a forward service vehicle parking and circulation
vehicle circulation; and direction; an provisions allows an HRV to enter and leave the
(c) which allows for safe, efficient and legible (b) circulate premises on primary premises in a forward direction, and circulate
emergency vehicle access; and aisles; and around the premises on primary aisles, and park
(d) to allow the free influx of traffic into a (c) parky r allowing loading and in a manner allowing loading and unloading
parking area; and ungba erations clear of circulating operations clear of circulating roadway aisles
(e) toprevent an adverse impact on the safety (refer to Section 2 of the traffic report).
and efficiency of the existing or planned 823 [%\ent provides— §2.3 (a) The type of development is not listed in Table
road network. (a) Woading bay, in accordance with column 3 5.3.4A. However, a dedicated loading bay
of Table 5.3.4A (Vehicle parking spaces); suitable for two HRVs within the site (refer to
< and Section 2 of the traffic report).
(b) a pick up/set down area, in accordance with (b) Not applicable. The type of development is
\ column 4 of Table 5.3.4A (Vehicle parking not listed in Table 5.3.4A.
& spaces); and (c) Not applicable. The type of development is
(c) vehicle queuing spaces, in accordance with not listed in Table 5.3.4A. Queuing spaces has
Q~ column 5 of Table 5.3.4A (Vehicle parking been provided in accordance with
spaces) and column 2 of Table 5.3.4B AS/NZS2890.1:2002 (refer to Section 2 of the
(Queuing spaces) unless— traffic report).
(i) the development is located on a minor |
road, a minimum queue length of six
metres; or
SINCLAIR KNIGHT MERZ
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Column 1
Specific outcomes

Column 2
Acceptable solutions—if self-assessable
Probable solutions—if code assessable

T

olumn 3

(ii) inthe case of a residential use, t
development provides a vehici in
area and visitor parking spaces 0
the security gates of the develgpment in
accordance with Tablg#5.3.4D (Vehicle
parking spaces for u ingprporating a
security gate).

S2.4 Development providegth dient of an
area used for the wz of a vehicle is a
maximum of 1 i

52.5 Development pro

manoeuvring area for
ich complies with the

the desi cle
critical s1Ms and minimum turning paths
deri rically from the dimensions
sp 1

(2) Fidyre 5.1 of 4S2890.1:1993: Parking
Jacilities — Off-street parking, for a car (B99);

and
'Q(h) Figure 5.3 of 452890.2:2002: Parking

Jacilities — Off-street commercial vehicle
3 facilities, for a small rigid vehicle (SRV); and
(c) Figure 5.4 of AS2890.2:2002: Parking
Jacilities — Off-street facilities; and
(d) Figure B5 of 452890.2:2002: Parking
facilities — Off-street commercial vehicle
facilities, for an articulated vehicle (A V).
S2.6 Development provides a turning path with a
design clearance of—

$2.4 Complies — refer to Section 2 of the traffic
report.

$2.5 Complies — refer to Section 2 of the traffic
report.

52.5 Complies — refer to Section 2 of the traffic
report.

SINCLAIR KNIGHT MERZ
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Column 1 Column 2 Column 3
Specific outcomes Acceptable solutions—if self-assessable
Probable solutions—if code assessable
(a) 2 minimum of 300mm; or
(b) a working clearance of a minimum gf6
for a driveway and an accessway. S2.7 Not applicable the proposed development does
$2.7 Development provides headroom to provi not include overhead structures in parking and
clearance for the design vehiclp. ¢ circulation areas.
52.8 Development provides a loagingsbay for the 52.8 Complies — refer to Section 2 of the traffic
design vehicle which ha report.
(2) a minimum width o tres; and
(b) a minimum len,
(i) 7me RV; and
(i) 13.5 a HRV; and
(i) 2lgmetreSNgr a AV; and
(c) a mpfAmu ical clearance of—
i 4 tres for a SRV; and
Wmetres fora HRV anda AV.
Layout of a parking area
b T,
03 Development provides that a parking area on the @\ﬂne applicable. $3.1 None applicable. Refer to Section 2 of the traffic
premises— report.
(a) limits the maximum length of a parkin \
aisle in a parking area to 100 mcﬁes&
(b) does not provide unnecessary sp a
parking area which would enco al
parking; and
(c) provides for a progressive reduction in the
speed environment in moving between the
road and parking spaces; and
(d) provides a clear and safe pedestrian
SINCLAIR KNIGHT MERZ
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Column 1 Column 2 lumn 3
Specific outcomes Acceptable solutions—if self-assessabie
Probable solutions—if code assessable
circulation network; and
(e) provides adequate sight distances at all
potential conflict points; and .
(f provides for efficient and simple parking y :

space search patterns; and
(g) provides for uncongested public transport @
and service vehicle movements through the
premises; and
(h) keeps a heavy vehicle out of a parking aisle; ?\
and
(i) ensures that no heavy vehicle reverses

across a pathway; and & \
(i) does not provide cross intersections; and @ |

(k) does not provide for a parking or turning
movement, an intersecting aisle or a speed
hump in a quening area; and

(I) does not provide parking off a circulation

road; and V
(m) provides a direct pathway with adequate
storage capacity at a road crossing; and \
(n) is laid out so that vehicular and pedesu& N |
ave

traffic may conveniently connect
between adjoining development.
a

Design and construction of a parking are

04 Development provides that a parking area onthe | S4,1 Development being assessable development 54.1 Complies — refer to Section 2 of the traffic
premises— provides a parking area which complies with the report.
(a) _is safe, efficient and legible in meeting the standards for a parking area specified in

SINCLAIR KNIGHT MERZ

IQBIF\Projects\QB 10035\Deliverables\Reports\TraMc\ TIA report rev 3\QB10035.300 R002 Traffic impacl assessment 02.docx PAGE &

13-054 DL Documents Page 192 of 228



T

Column 1 Column 2 Column 3 ;
Specific outcomes Acceptable solutions—if self-assessable
Probable solutions—if code assessable
requirements of the use; and Planning Scheme Policy No 5 (Design an 3
(b) does not have an adverse impact on the construction of work) 2006.
safety and efficiency of the existing or S4.2 Development provides that a parking@ 54.2 (a) and (b) Complies — refer to Section 2 of the
planned road network. complies with— traffic report.
(a) AS 2890.1:1993: Parking facilitigs — Off-
street car parking; and
(b) A4S 2890.2:2002: PagyiN{acitiies — Off- |
street commercial ilities, in the
case of commergigl valafles.
S4.3 Development p vi% 54.3 (a) Island and kerb setbacks to car park areas will
(a) a parking e cordance with standard be in accordance with standard drawing LCC 8-
drawi 0806 in Planning Scheme 00806 in detailed development design.
Polj esign and construction of (b) Will comply in detailed design
w ; and (c) Will comply in detailed design
( aVgfdian which is greater than 1 metre
1 om the back of the kerb, to be
dscaped as a mulched garden area; and
for a median and a traffic island less than 1
<© metre wide to be concreted.
74 Development provides that all signs, landscaping | S4.4 Will comply through detailed development
\ and other parking furniture are a minimum of 0.5 design.
& metre behind a kerb.
Q~ §4.5 Development provides that a parking area is S4.5 Will comply through detailed development
finished with an all weather paved surface, such design.
as asphaltic concrete, insitu concrete or paving
blocks.
S4.6 Development provides that— S4.6 Will comply through detailed development
(a) if the parking area is graded such that design.
SINCLAIR KNIGHT MERZ
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Column 1
Specific outcomes

Column 2
Acceptable solutions—if self-assessable

QY

Q.

Probable solutions—if code assessable
stormwater would drain across the vergeNgfa
e

crossover, a grated inlet is provided gr
full width of the crossover immediate
inside the premises; and

(b) all stormwater collected onghe pa.lﬁng area
is piped to a nominated l%t of
discharge.

e Yehting of a car
on 4 of AS
cilities- Off-street car

54.7 Development provides fo
park in accordance w
2890.1:1993; P

parking.

54.8 Developm W s lighting of a parking area
that illugfingte
(a) a ace car park to 15 lux; and

nt car park to 50 lux; and
(c) tifirst 12 metres of the basement driveway
from a daylight area to a minimum of 200
ux; and
4Q(d) the first 6 metres for a basement driveway
from a daylight area to a minimum of 1000
lux; and
(e) a pay station, ticket spitter and the like to a
minimum of 300 lux; and
(f) a footpath crossing to a minimum of 50 lux.
$4.9 Development provides signs and line markings in
accordance with Queensland Manual of Uniform
Traffic Control Devices to indicate the [ocation
of the parking area and the position of an access

L4

olumn 3

S4.7 Will comply through detailed development
design.

$4.8 Will comply through detailed development
design.

$4.9 Will comply through detailed development
design.

SINCLAIR KNIGHT MERZ
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Column 1
Specific outcomes

Column 2
Acceptable solutions—if self-assessable
Probable solutions—if code assessable

Column 3

point for a parking area used by the public

where—

(a) the parking area is located at the re t
premises; or

(b) access to the parking area ignot le€ated on
the primary frontage of i

(c) there are a number o £
different parts of the

Design and construction of a parking area for
people with disabilities

05 Development provides that a parking area on the
premises is safe, efficient and legible in meeting
the requirements of people with disabilities.

N\
&

Q

V3 E
S5.1 Development p@'parking spaces for use by

es which—

e requirements of section 2 of

0401993 Parking facilities — Off-

r parking; and

e flat access between each parking space

and the adjoining walkway, unless there is a

change in level from the parking space to the

walkway, in which case a kerb ramp is
provided.

55.2 Development provides a wheelchair access to
and from a parking space for the use of people
with disabilities, which is clear of obstructions
and in good condition.

(b)

S5.1 (a) Complies — refer to Section 2 of the traffic
report.

(b) Will comply through detailed development
design.

§5.2 Will comply through detailed development
design.

SINCLAIR KNIGHT MERZ
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Column 1
Specific outcomes

Column 2
Acceptable solutions—if self-assessable
Probable solutions—if code assessable

fumn 3

Access to a parking area

06 Development provides access to the premises
which—
(a) is safe, efficient and legible in meeting the
requirements of the intended use; and
(b) does not have an adverse impact on the
safety and efficiency of the existing or
planned road network.

Q¥

Q.

y 2
S6.1 Development provides that each lot and%
site is accessible to a road.

$56.2 Development (other than for
a parking area.which—
(a) is freely accessible to
urs of operation

visitors during thf:
o encumbrance, fee

of the develop !
or charge a
(b) has no g way r or similar device which

r access by employees or

restri c
visit
S6.3 Deyfopm rovides that the gradient of a

drivigay Uoes not exceed in the case of—
(a) a sifele unit residential activity, a
V\mlopmem display and sales and a dual
occupancy, 4 maximum of | in 4; and
(b) other uses, a maximum of 1 in 10.
S6.4 Development provides a driveway which
complies with section 3 of 45 2890.1:1993:
Parking facilities — Off-street car parking; and
$6.5 Development in respect of a community title lot
provides for—
(a) the proposed community title lot to abut the
common property; and
(b) the vehicular access—
(i)  to be located within the common

k) provides

yees and

S6.1 Comp]fgé — facility is accessible by road.

$6.2 (a) Complies- development will be freely
accessible to all employees and visitors during
the normal hours of operation of the
development with no encumbrance, fee or
charge.

(b) Complies — development has no such
restrictions with exception of the trailer park
and maintenance shed area, for safety and
security reasons.

$6.2 (a) Not applicable.

(b)Complies — proposed crossovers wilt have a

grade of less than 1 in 10.

$6.4 Complies — see Section 2 of traffic report.

$6.4 Not applicable — proposal is not for a community
title lot.

SINCLAIR KNIGHT MERZ
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Column 2 Column 3
Acceptable solutions—if self-assessable

Probable solutions—if code assessable

Column 1
Specific outcomes

property; and
(i1) to be connected to a road whicphfs
constructed; and %
(iii) to have only one access point to
road. V4

S6.6 Development which incorp
the issuing of a ticket to
security gate (ticket an

provides that the tic urity facility is
located on the prgmis{gAuh that a vehicle does
not queue acm% tpath.

h

56.7 Developmegt w corporates a drive-through
facility wat the queue does not—
(a) blof cegs to the premises; and

(b@r~ ith a parking aisle.

egpa facility for §6.6 Not applicable — no ticket facility is proposed.

S6.7 Not applicable — no drive-through facility is |
proposed.

Vehicle washing bay in a parking area

07 Development provides that a vehicle washing

\@ Development provides that the run-off from a $7.1 Not applicable — no washing bay facility is ]

bay— vehicle washing bay is captured and lawfully proposed.
(a) is safe and efficient in meeting the & discharged to the sewerage system if the vehicle

requirements of the use; and Qm loading bay is not located on a grassed or turfed
(b) does not cause environmental nu area.

environmental harm.

SINCLAIR KNIGHT MERZ
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Column 1
Specific outcomes

Column 2
Acceptable solutions—if self-assessable
Probable solutions—if code assessable

lumn 3

Pedestrian path in a parking area

08 Development provides for safe pedestrian access
to a building’s pedestrian entrance from the
frontage and from any parking area or set down
area.

S8.1 Development provides for a pedestrian p&e

separated from vehicle traffic. V4
Development provides for a pgdesgian path
along the shortest possible yewtNopf the
parking area and the front: ht premises to

the building’s pedestri 2
Development provjdes Adedtstrian path that is—
(2) even and use “siPpery pavement

malerialsand

582

S8.3

S8.1 Complies — see Section 2 of traffic report

88.2 Complies — see Section 2 of traffic report

$8.3 Will comply through detailed design.

S8.3 Will comply through detailed design.

Bicycle parking in a parking area

(b) at a graflieMpng#exceeding 1 in 12.
v

Provision of cyclist facilities and bicycle parking

Q-X/

09 Development provides cyclist facilities and
bicycle parking spaces on the premises that

satisfies the expected demand for bicycles Iik&\

to be generated by the activity.

y 3
elopment provides bicycle parking spaces on
e premises at the rate specified in Table 5.3 4F

(Bicycle parking spaces).
Development provides in respect of each bicycle
parking space rail-type locking facilities which
allow the frame and both wheels of a bicycle 1o
be locked.
Development for a passenger terminal provides
for—
(a) 20% of the bicycle parking spaces to be

NS9.2

59.3

available for rental on a monthly or a

§9.1 The tyvpe of development is not listed in Table
5.3.4F. refer to section 2 of the traffic report on
bicycle provisions.

59.2 Not applicable - see Section 2 of traffic report,

59.3 Not applicable — proposal is not for a passenger
terminal.

SINCLAIR KNIGHT MERZ

1\QBIFProjects\QB 10035\ Deliverables\Reports\ Trafic\TIA report rev 2\QB10035.300 RD02 Traffic impact assessment 02.doex

PAGE 12

DL Documents

Page 198 of 228




FIMCLA RIEWT MRS

_SK

Column 1
Specific outcomes

Column 2
Acceptable solutions—if self-assessable
Probable solutions—if code assessable

Column 3

quarterly basis; and
(b) enclosed bicycle lockers or a bicyclgigr:
cage.
§9.4 Development for a commercial use provi
employees with shower cubiclgs and#hange
rooms and makes provision §r beth males and
females, at a minimum r
() one (1) cubicle, whc%} A of the
development is be: 00m2 and
5500m?2; an

(b) one (1) ad | g¥bicle, where the GLA of
the devglopm xceeds 5500m2; and

(c) two al cubicles, where the GLA
o evplopment exceeds 30000m:.

$9.4 Not applicable - see Section 2 of traffic report.

Layout of bicycle parking spaces

areas which—
(a) are visible; and
(b) are well lit; and

and
(d) are well signed; and

010 Development provides bicycle parkin

€5 1

(¢) are subject to significant pedestrian traffic;

S9.5 D for an industrial use which has a S9.5 Not applicable — proposal is not for an industrial
GIEXo1fZ000m: or greater, provides employees use.
with shower cubicles and change rooms and
(\Wes provision for both males and females.
S10.1 None applicable. S10.1 None applicable. '
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Column 1 ' Column 2 lumn 3
Specific outcomes Acceptable solutions—if self-assessable
Probable solutions—if code assessable

(e) are close to the major pedestrian entrance to K
the development; and @

() does not impede the movement of

pedestrians or vehicles; and y ;
(g) are separated from vehicle traffic. 2 o
Design and construction of cyclist facilities and ‘@
bicycle parking spaces
O!1 Development provides bicycle parking spaceson | S11.1 Development provi aﬁv]chst facilities and | SI1.1 Not applicable — see Section 2 of traffic report.
the premises that are safe, efficient and legible in bicycle parking ac e designed and
meeting the requirements of the use. constructed in ce with Part 14 of

A ustroaa‘.s'\

Motorcycle parking in a parking area

Provision of motor cycle parking spaces Q‘v
N

012 Development provides motorcycle parking spaces Vvelopment provides motorcycle parking $12.1 Not applicable — no demand for motoreycle
on the premises that— paces in accordance with the provisions of parking has been determined.
(a) satisfies the expected demand for section 2.4.7 of A5 2890.1:1993: Parking
motorcycles likely to be generated by t \~ Sacilities — Off-street car parking.

activity; and
(b) are safe, efficient and legible in Ir@gthe
requirements of the use.

Layout of motorcycle parking spaces :

013 Development provides motorcycle parking spaces | $13.1 None applicable. $12.1 Not applicable — no demand for motorcycle
in an area which is— parking has been determined.

SINCLAIR KNIGHT MERZ
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Column 1
Specific outcomes

Column 2 Column 3
Acceptable solutions—if self-assessable
Probable solutions—if code assessable

(a) visible; and

(b) well lit; and

(c) subject to significant pedestrian traffic; and
(d) well signed; and

(e) close to the major pedestrian entrance to the

development. %
SINCLAIR KNIGHT MERZ
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1. [Introduction

This report has been prepared by Sinclair Knight Merz (SKM) on behalf of Greyhounds
Queensland Limited (GQL) to support a Development Application for an outdoor greyhound racing
facility. The development is referred to in this report as the Logan Greyhound Facility.

5 A Description of development

The proposed development is to be situated on 10.24 ha of designa; blic open space known as
Cronulla Park in the suburb of Slacks Creek. The park is descri ot 658 on SL12298, under
the jurisdiction of Logan City Council.

The location of the development site with respect to the suwtounding suburbs and road network is
shown on Figure A1 — Site Location. '

a grassed viewing area, kennel blocks buildings serviced by two-way internal roads
with access for patron car parks, and de parking area for trainers and employees. An inner
and outer greyhound race track w%{ structed as the main attraction, with a separate trialling

track being formed adjacent toq tracks.

1.2.  Objective o{repo

The objective of. Qrt is to outline the requlrements and provision of infrastructure services
and the sto anagement for the site so as'to effectively demonstrate that the proposed

developn@l e adequately serviced and support the development application of the proposed
facility.

The proposed development includes the cons% f a double storey main facility building with
ort

1.3. Scope of report

The scope of this report covers the infrastructure servicing and stormwater management associated
with the site to substantiate and support a code compliance submission prepared by the lead
consultant, ML Design.

This report considers the bulk earthworks, roadworks and parking layout, stormwater drainage

- (quantity and quality), sewerage reticulation, water reticulation, electrical and telecommunication

services. Further detailed investigation and analysis is required at the Opei'ational Works phase.

SINCLAIR KNIGHT MERZ
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2. Site Characteristics
2.1 Loczation

The proposed development site is in Slacks Creek and is located west of the M1 Motorway,
approximately 20km south of Brisbane’s CBD and 2.5km north of Logan Central. The intersection
of two main arterial roads, Kingston Road and Compton Road define the development’s western
and northern boundaries. Compton Road bends away from the ‘Qo the north approximately

halfway along the site’s northern boundary. %

Industrial lots are located along the proposed develop<(§§ southern and eastern property
boundaries. Additional industrial lots are also located at the nMfth-east corner which is serviced by
an industrial access road and turnaround area, as Cronulla Court. The site is generally
fenced along its northern and western boundagies,\Q#it is open to the public via existing open
access points. Additional industrial lots are gn @posite sides of Kingston and Compton Roads.

2.2. Existing topography a ipinage patterns

Mﬂely RL34.5m Australian Height Datum (AHD) close to
Kingston Road, falling to ip¥ately R1.22.2m adjacent to the north east corner industrial lots.
The average gradients on the Me are relatively flat ranging from 0.8% to 2.0% and the main form
of drainage is a comyeNggof overland sheet flows and open channel flows. The north east corner
Ity of the site with grades up to 2 maximum of 12.5% towards the east.

The highest point of the site is

is steeper than the

that se bunds are present across the predominant gradient of the site (in a north-south
configurat®dn), which intercept and divert the overland flow towards the north and south into an
existing open channel drain.

The site g;@radcs in a west to east direction, however during site inspections it was noted

An open channel drain to the south and east separates the park from the adjoining industrial lots.
The open channel drain conveys surface runoff from Kingston Road, cross-catchment flows from
across Kingston Road and from several culverts from the south. The open channel eventually
discharges into a large open chamber with its invert level (base) well below the level of the open
channel base of RL 20.4m. Twin reinforced concrete pipes have been noted at the bottom of the
chamber. The inlet structure is secured behind a fence and appears to be in private land. Logan City
Council has advised the RCP sizes as 1200mm and this has been confirmed by the surveyor.

Based on Dial-Before-You-Dig information, the twin pipes appear to be located within a drainage
easement which passes through an adjacent bread making factory, in a west-east direction. Review
of the topographical survey information downstream of the pipes also indicates the presence of an
SINCLAIR KNIGHT MERZ
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overland flow path from the chamber through the factory’s car park, onto Allgas Street to the east
and finally into Slacks Creek. Refer to Appendix D — Open Channel Caleulations for a skefch of
the inlet structure.

The site inspections have also identified that parts of the park falls toward the north and north east
and it was discovered that these areas do not ultimately discharge into the open channel drain.
These areas discharge into an earth drain alongside Compton Road and into existing stormwater
gully pits along Cronulla Court.

The existing topography and drainage patterns for Cronulla P Q: shown on Figure A2 —
Existing Topography and Drainage Patterns. @

2.3.  Existing land use & vegetation P

The existing site is currently designated as an oppm sMcg/public park but was previously utilised as
a managed landfill between 1970 and 1980 B%}n preliminary geotechnical investigations, a
low permeable clay capping layer was c si.?@ﬂ when the landfill operations were completed to
prevent infiltration into the waste mater, meath, creating pollution potential beyond the site.
Said investigations have indicated clay capping cover depths are not consistent, and range
from 0.1m at the eastern emb 1.0m deep at the west.

It is understood that the landfilag operation was only associated with a proportion of the 10.24ha
site. Geotechnical ang ination assessments of the site indicate that the landfill limits ended
near the existing tredgalyng Kingston Road to the west. The grass cover in the tree zone has been

noted fo be y@l sparse. A poorly maintained bituminous road within the tree zone provides

vehicular gegessNgito the park.

Site inspec&ns have indicated the majority of the area has been grassed at some point but the
current condition has been noted as poor with large areas being worn and eroded exposing a
compacted bare earth and/or clay layer, The general poor condition of the grass indicates the
possibility of minimal depth of topsoil. As such, infiltration opportunities are expected to be

limited.

More significant vegetation is limited to periodic clumps of thick grasses and small trees which are
observed present in the north east corner of the existing site. The open channel drain running along
the south and east boundaries is seen to be heavily vegetated on the park side with predominantly
tall grasses and small shrubs. The base and opposite side batter adjacent the industrial lots remains
sparsely vegetated and appears to be mostly exposed compacted earth.

The existing and condition of the vegetation at Cronulla Park can be seen on Figure A3 — Aerial

Photograph.

SINCLAIR KNIGHT MERZ
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2.4, Proposed fopography, land use & vegetation

The existing park’s previous use as a landfill limits available options for major earthworks and the
type of services that can be constructed.

As described in section 1.1, the development will consist of a double storey main building, kennel
blocks and smaller support buildings, two racing tracks, a trialling track and associated support
infrastructure such as roads, footpaths etc. The proposed main acces
with a dedicated egress onto Compton Road. The proposed loc
consideration the existing tree buffer zone along Kingston

geometry which is covered in a separate Traffic Impact Ass@

ill be from Kingston Road
f the access has taken into
d existing median/opening
report.

The construction of roads and vehicular parking as gart #f the development will further delineate

and modify the site’s existing drainage flow patt tpvill also mean removal of the north-south
bunds currently present across the site which di@ off toward the north and south.

The park’s past land use as a man %U also limits options for standard stormwater
conveyance networks incorporating gu its, field inlets and underground pipes due to the
existing clay capping layer pro@}ﬁ landfill. For which it has been recommended that this
capping depth’s integrity is tNg#d throughout. An alternative solution in the form of vegetated
trapezoidal swales that do%quire excavation as deep as standard conveyance systems is
proposed. The swalesWrov:de a Water Sensitive Urban Design solution which provides
benefits for water g tYeatment. This is described further in section 5.

The develog% erefore creates an impact to the poorly grassed areas of the park, only with the
lon} the open channel drain flowing north east remaining unaffected. Detailed
landscapi proposals will be covered under future submissions by others.

vegetati

The existing final discharge locations at the outlet headwall to the east, to Compton Road and
Cronulla Court to the north will be maintained.

Preliminary discussions with Logan City Council noted that the existing infrastructure in proximity
to the development is available and has adequate capacity for use by this development. Information
from Dial-Before-You-Dig requests has not indicated locations of existing services being directly
affected the development itself. In the event services are found which require diversion as the
development progresses within the site boundaries, appropriate measures will be undertaken to
protect or relocate the services with input from Logan City Council.

The proposed layout for the development of the Logan Greyhound Facility is shown on Figure A4
—Developed Topography & Drainage Patterns.

SINCLAIR KNIGHT MERZ
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2.5, Soils
At the time of writing a detailed geofechnical investigation is being finalised. The final

geotechnical report will provide the analysis of existing soil characteristics, the clay capping layer
and Tandfill depths for the site.

The site soil conditions on the site will be detailed in a separate geotechnical report by Sinclair

Knight Merz. Q
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3. Earthworks
3.1. General Compliance

The earthworks to be carried out for the development will be in compliance with the standards for
earthworks specified in Logan City Council’s Planning Scheme Policy No. 5 (Design and
construction of work) 2006, which will also requires compliance with AS 3798:1996: Guidelines
on earthworks for commercial and residential development.

2. Preliminary activities @Q\

Prior to any building works commencing on site the exiging grassed vegetation will be stripped
within the working zone, grubbed of any remnant, ps and unsuitable material will be removed
to a suitable location. Any grub holes will be filled and compacted in accordance with
appfopriate council standards. Dependin r%quality of the existing topsoil, there is the
possibility that pew topsoil may havglt imported. The areas of the site where minimal
operational works will occur will not bNfegfed of existing grasses until completion of the works to
minimise erosion. Care will bg M ensure the clay capping cover is not penetrated. As a
precautionary measure, the '@oils on site and imported material may be tested for fire ant
infestation. Q‘

Extensive clearin nticipated but where necessary, the associated vegetation will be
mulched and stock t a nominated location within the site (outside of the work zone) for reuse
in the land&;él% works. Where possible, any existing trees are to be retained and damage
minimis pMt of the works. The maximum height of the stockpile will be limited to 1.5m to
minimiseNe potential for combustion. Where areas are not to be developed, appropriate fencing or
barriers will be provided before clearing commences. Clearing works will also be limited to within
5m from the boundaries where possible.

As described in section 2.5, the final geotechnical report will provide the analysis of existing soil
characteristics and sub-strata conditions.

3.3. Bulk earthworks

3.3.1: Landfill clay capping

Based on preliminary geotechnical investigations, additional clay capping material may be
imported to increase the clay capping layer depth on the eastern embankment on the site to a
minimum of 0.5m depth. This requirement however is to be confirmed in the final geotechnical
report. All reusable topsoil will be maintained and stockpiled as required.

SINCLAIR KNIGHT MERZ
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Method statements associated with the earthworks operations will be necessary to highlight the
associated risks when working with the clay capping and therefore, should over-excavation occur
(beyond the existing clay capping depth into landfill material), appropriate contamination
management measures can be implemented.

3.3.2. Buildings, roads and race {racks

Prior to bulk earthworks commencing the existing topsoil will be stripped and stockpiled on the site
at a location nominated by the superintendent. The location most suy@®would be out of the work
zone and with minimal impact from external drainage catchments.

Measures will be employed by the civil contractor to mini e generation of dust from the
stockpile throughout the duration of the works. Followmg the Mompletion of bulk earthworks the
stockpile topsoil will be respread over the dlsturbed s and stabilised by grassed seeding and/or

hydro-mulching. The balance of the topsoil will b r potential reuse for landscaping.
An erosion and sedimentation manage m will be employed on site to minimise the
potential for erosion and the transporta bediment from the site. A typical program will be

described in section 5.7.10.

kennel blocks, internal roads, Sghicular parking layouts and for the racing / trialling tracks which
will be designed in theNQpegational Works phase. A cut/fill investigation will be completed to
minimise the requ tYfor importing excessive quantities of fill material. If required, a
nominated hau & 1 be established to minimise the hauling distance and time period with
cons;deratmn& unding land uses.

The bulk earthworks operati(@%mde the establishment of a platform for the main building,

All fill mat&gal used for the development will be suitable fill material free of organic material and
unwanted materials and will be sourced from reputable source.

The design of all bulk earthworks will limit developed batters to a maximum slope of 1 in 4, i.e.
suitable for maintenance purposes. All batters required as part of the development will be no less
than 1.5m from the development’s real property boundaries. The appropriate treatment to batters
will be grassed or turfed or otherwise in accordance with the batter treatment in Council Work
Code, Table 5.3.10A (Batter treatments). The landscape freatment specified will be capable of
achieving the required batter treatment within 3 months from completion.

For typical cross sections of the earthworks required for the track, refer to attached sketch in
Appendix A.
SINCLAIR KNIGHT MERZ
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No retaining walls are anticipated to be included in the proposed development. Should retaining
walls be deemed necessary during the Operational Works phase, the walls will not exceed
minimum clearances as specified in the Logan Planning Scheme 2006, Chapter 5 — Assessment
Criteria for Development of a Stated Purpose or of a Stated Type.

SINCLAIR KNIGHT MERZ
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4. Roadworks and carparks

The roadworks and carparks to be carried out for the assessable development will be in compliance
with the standards for earthworks specified in Logan City Council’s Planning Scheme Policy No. 5
(Design and construction of work) 2006.

4.1. Ingress [ egress

The proposed site entry and exit to the development is from Kingsto%d and egress to Compton
Road with a dedicated egress onto Compton Road. Impacts to e% ads will be addressed in a
separate traffic report, Logan Greyhound Facility: Traffic I sessment by Sinclair Knight

Merz.
/
4.2. Internal roads @
The internal road network within the develo ill provide access for the Logan Greyhound

Facility patrons, trainers and employees % cility.

The internal road formation is pr Wbe 6.0m kerb to kerb minimum width with a one-way
crossfall (typically 3%) and wj %or two-way vehicular movements. The roads are proposed
to be flexible granular pavem h an Asphaltic Concrete (AC) surface. The category of road is
designated as ‘local accegs’ with associated pavement depths kept in accordance with a design to

reduce risk of overt beyond the clay capping cover.

It is not anticjﬁNat reinforced concrete hardstand areas will be required but a drop off area is
to be provj cent to the main facility building and kennel block. Concrete footpaths are to be
specified MQng the roads as required. The roads will be separated from the race tracks by a

perimeter fence.

The internal road width and curve radii will be determined with considerations for swept path
clearances for design vehicles. The road layout will be reviewed with consideration to a design
vehicle specified in a separate Traffic Impact Assessment report referenced above.

The layout of internal roads and carparks are shown on Figure A4 — Development Topography
and Drainage Patterns.

4.3. Vehicular parking

The development includes 165 number of patron car parks and 50 number of combined
employee/greyhound trainer car parks. The car park dimensions will be typically 5.4m long and

SINCLAIR KNIGHT MERZ
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2.6m wide and the trailer parks to be 10.0m long by 3.2m wide. Design of the vehicular parks will
be in accordance with the off-street parking codes under AS2890. The pavement will be similar to
the flexible pavements with AC surface as per the internal roads. Designated concrete footpaths are
to be provided to link the car parks to the main facility building and other areas of activities.

The layout of internal roads and carparks are shown on Figure A4 — Development Topography &
Drainage Patterns.

4.4,  Traffic impact study Q

Consideration to the impact of traffic movements generate ﬁ:velopment are detailed in the
traffic report, Logan Greyhound Facility: Traffic Impact AsséNgfient by Sinclair Knight Merz.
V4

&
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6. Site Based Stormwater Wanagement Plan

The proposed development site is located approximately 300m west of Slacks Creek which runs
alongside the M1 Pacific Motorway. The stormwater drainage works to be carried out for the
assessable development will be in compliance with the standards specified in Logan City Council’s
Planning Scheme Policy No. 5 (Design and construction of work) 2006.

5.1. Previous Studies

In discussions held with drainage officers in Logan City C?g was ascertained that no
th

stormwater management or infrastructure reporting was avai € area.

Logan City Council has also advised that the proposed deyelopment is not in a declared flooding
zone. Refer to Appendix G — Logan City Council egpondence for further details.

In the absence of previous studies or inv i%s, the basis for establishing strategies for
stormwater conveyance and quality is byfreNffence and compliance with Logan City Council’s
Policy guidelines.

5.2.  Hydrologic Data 30/

proposed development was completed by establishing a Runoff

Routing and Flow imulation (RAFTS) model, RAFTS is a runoff-routing modelling

program which s l@ﬂood hydrographs based on rainfall, catchment and channel inputs. It is

also used foﬁ ater detention design. RAFTS is one of the various modelling software
mméended for use by the Queensland Urban Drainage Manual (2007).

The hydrological analys{s for

packages %
The results rom RAFTS were validated against estimated peak discharge from the proposed
development using the Rational Method of analysis.

The water quantity modelling is detailed further in section 5.6.
5.3. Hydraulic Data

The extent of hydraulic analysis is limited to the preliminary design of proposed detention basin(s)
with the RAFTS software. Basin outlet characteristics were estimated using CulvertW. CulvertW
was used to calculate the state-discharge curves of a specified low flow culvert and overflow weir
for the detention basin(s). The required detention is discussed under section 5.6.7. A capacity
check of the existing open channel within the site will be completed using Flowmaster which uses
Mannings equation.
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The detailed design and hydraulic modelling of the proposed stormwater conveyance system and
the final design of the detention basin will be reviewed and completed during the Operational
Works phase.

54. Water Quality Data

Discussions held with Logan City Council officers did not identify records of water quality data for
stormwater runoff from the existing site. As such, pollutant generatigg and treatment effectiveness
was simulated using the Model for Urban Stormwater Improve Qoncepmalisaﬁon (MUSIC)
software. MUSIC allows the simulation of quality of runoff hments and the effect of a
wide range of treatment facilities on the quality of runoff d

The water quality modelling is detailed further in s@w :

5.5. Opportunities and constraint%

6.5.1. Increase in discharge /

;ne can be characterised as an undeveloped open space.
ge of its past use as a managed landfill with a clay capping
cover, the fraction impervi e development has been estimated as a weighted average of
0.15 which is conservgtive. The previous managed landfill’s protective clay capping cover also
further limits mﬁl getation retardance is expected to be minimal for most of the site due
to the poor gras ns and exposed earth / clay observed on site.

\e

The prop opment with its associated paved roads, roofed area and footpaths will increase
the amoQHmpervmus area within the site.

The investigation of the extent of increase in runoff from the developed catchment is detailed in
section 5.6.

As described in section 2.3, the
Based on site inspections and

5.5.2, Increase in generated pollutants

The impacts of development to an existing undeveloped catchment has the potential to create an
increase in runoff, but also results in the introduction of a wide range of generated pollutants.
During rainfall events these pollutants may be washed from the catchment surface and transported
within the runoff. These pollutants have the potential fo reduce the quality of stormwater
discharging to downstream recejving water bodies.

The strategy to manage the levels of water pollutants generated by the proposed development is
outlined in section 5.7.
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5.5.3. Limifed potential for infilivation

Detailed geotechnical testing of the development site soils have not been completed at this time
which will accurately identify the infiltration characteristics. Site inspections have indicated that
the majority of the site has very poor grass cover. It is expected however, to bring about a minor
increase in volume of runoff due to reduced infiltration opportunity and an increased nett peak
discharge from the site.

Based on site observations and taking into consideration the site’s ious use as a landfill, the
potential of infiltration into the subsoil layer has been assessed ited and restricted. Any
infiltration into an ex-landfill sit¢ is to be minimised to reg risk of undermining the
prolective clay capping and to avoid contamination of rec&y ater bodies due to increased
leachate.

V4

5.5.4. Limited stormwater quantity and @options
In addition to reducing infiltration, the pre 6&3 clay capping places constraints on the
selection of stormwater conveyance sys available Water Sensitive Urban Design (WSUD)
measures. Initial discussions with Lo an%ouncll have indicated that certain WSUD measures
may not be suitable, such as gro%l nt traps which require deep excavations have not been

The site’s ability to support these measures may be

considered at this level of 1 !
reconsidered once the final ge ical report has been finalised.

Standard stormwate, e systems utilising pits/chambers and pipes increase the risk of
excavating beyongd tho\gJdy cover into the landfill material underneath. As such, consideration has
to be given t rxltiw;: options which have smaller depth footprints such as shallow vegetated
swales. atively, other options such as slot or grated channel drains may be considered in
more detaxg part of the Operational Works phase design.

5.5.5. Modification to existing drainage patterns

Inspections of the site have identified approximately half of Kingston Road along the site’s western
boundary as a contributing upstream catchment with associated runoff discharging as overland flow
through the site. This section of Kingston Road is not kerbed and should be anticipated to remain
that way during the construction and completion of the Logan Greyhound Facility.

The internal parking areas and roads will modify the existing overland flow path from Kingston
Road. The configuration of the internal roads and carparks will be designed to promote the general
flow direction is maintained as much as possible. The developed site will be self draining and all
areas will be designed using a minimum crossfall of 1 in 100,

SINCLAIR KNIGHT MERZ
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The stormwater infrastructure works to be carried out for the assessable development will be in
compliance with the standards for stormwater infrastructure specified in Logan City Council’s
Planning Scheme Policy No, 5 (Design and construction of work) 2006.

Refer to Figure A4 — Developed Topography and Drainage Patterns for additional information.

5.6. Water Quantity

5.6.1. Proposed strategy Q
The adopted strategy was to attenuate any increase of deve t discharge with detention basins
up to and including Q100 storm events in accordance e Queensland Urban Drainage

Manual (2007). Additional water storage strategies, for guse will be considered in more detail as
part of the Operational Works phase.

itude of increase in discharge from the existing and
wM by comparing the peak discharge flow rates for each
5, Q10, Q20, Q50 and Q100.

5.6.2. Proposed NMethodology

The methodology adopted to analyse
developed catchment within RA
design storm event including

The results from RAFTS w then validated against the estimated peak discharge flows from the
Rational Method baseWe Queensland Urban Drainage Manual (2007).

5.6.3. RALT delling

The RA del was set up by dividing the site into sub-catchments based on drainage patterns
and ar tegic for comparison. Typical RAFTS model schematic consists of nodes which
represent the sub-catchments’ outlets and links that connects the nodes to the respective
downstream sub-catchment nodes.

As described in section 2.2, there are three discharge locations from the site and these have been
represented by the following nodes in the RAFTS modelling:

s node ‘East Chamber’;
s node ‘Cronulla Court’; and

= node ‘Compton Road’.

SINCLAIR KNIGHT MERZ
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5.6.4. Modelling scenarios

Three RAFTS modelling scenarios were investigated:

o Existing — for cumrent undeveloped conditions. The results from this model provides the
comparison basis for the attenuation strategy;

s Developed (without detention) — for the developed Logan Greyhound Facility but without
stomwater detention. The results the quantify peak discharge runoff increase against existing

conditions; < Z

o Developed (with detention) — for the developed Logan Gr% Facility but incorporating
stomwater detention. The results from this model shov% proved peak discharge runoff
against existing conditions by the use of detention basins, W#fich demonstrates no nett increase
of peak discharge as a result of development at thref discharge locations.

The RAFTS schematics for both existing and
Existing Catchments & RAFTS Schemati

Schematic. @

ed scenarios are shown in Figure Bl -
ure B2 — Developed Catchments & RAFTS

5.6.5. Modelling paramet

56.51. RAFTS globalQ‘p
RAFTS calculates the dgsign sto¥m events using the Australian Rainfall and Runoff, 1987 (AR&R)
Ms therefore necessary to input the applicable temporal pattern zone,

method. For this re
geographic locat'@% age Recurrence Interval (ARI) and duration of the storm events. Standard

temporal pa@ r Zone 3 apply to the catchment. As such, skew locations, F2 and F50

coefficieg€Yequ¥ed to setup RAFTS were estimated from relevant charts in Volume 2 of the
AR&R. Th ge are tabulated below:

Table 5.6.1 — Global RAFTS settings

Description ~ Value
F2 geographic factor 4.4
F50 geographic factor 17.25
Location skew 0.125
Temporal pattern zone 3
SINCLAIR KNIGHT MERZ
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Design flows were calculated for the Q1, Q2, Q5, Q10, Q20, Q50 and Q100 storm events. Storms
with rainfall durations of 10, 15, 20, 25, 30, 45, 60, 90 and 120 minutes were generated to establish
the critical storm duration.

The distribution of rainfall over the catchment was considered constant due to the relatively small
size of the catchment. The rainfall infensities derived from Intensity-Frequency-Duration curves
were calculated at the centroid of the catchment, and therefore adopted as being applied across the
whole catchment,

The RAFTS model was used to generate theoretical inflow hydr s for each of the modelling
scenarios.

The required Intensity Frequency Duration (IED) yelues were calculated with reference
recommended coefficients in Table 2.9.1B in Loge gty Council’s Planning Scheme Policy no. 5.

5.6.5.2. Sub-catchment paramete %

The following parameters were assig represent the properties that effect rainfall excess
during storm events for each SUb_CMV f

Rainfall losses @

An initial and continuing e approach to estimate excess rainfall from the catchment was
used. These losses areggsed to predict the runoff volume generated from the catchment in response
to rainfall and inc omponents:

e Initial &s\loss (mm) accounting for infiltration effects that is deducted from rainfall prior
cudence of surface runoff to pervious areas; and

tot
o Conging loss — a constant loss rate (mm/h) that is deducted from the rainfall over the
duration of the storm to pervious areas.

These values were assigned to the pervious portion of the sub-catchments. Zero losses were
applied to the impervious portion of the sub-catchments. The loss rates are shown below:

Table 5.6.2 — Initial & continuing loss rates for pervious areas

Storm Event (years) | Initial Loss (mm) | Continuing Loss (mm)
100 0 2.5
50 3 25
20/10 3 25
5/2/1 10 25

Source: Australian Rainfall & Runoff: A Guide to Flood Estimation Vol. 1
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Percentage impervious

RAFTS allows a split catchment option for sub-catchments with different land use types. These are
broadly classified as pervious and impervious surfaces. For this analysis; the first sub-catchment
portion was set to represent the impervious area of the catchment and the second, the pervious
catchment area. Assigning sub catchment percentages was determined from the Logan Greyhound
Facility design layout in Figure B2 — Developed Catchments & RAFTS Schematic.

Surface roughness

Surface roughness is an empirical factor based on the average
surface. The weighted average for each sub-catchment for th £
review of aerial photographs and a ground truth site inspecti

each land use type in both existing and developed models \}ith e typical Manning’s values used
in the RAFTS model as illustrated in Table 5.6.3 bel

ng’s ‘n’ of the catchment
situation was assessed by
med values were assigned for

Table 5.6.3 — Typical land use surface rouglm@tors

n§ing’s ‘n’ Roughness Factor
V3

Land Use Description

pepvious Areas Pervious Areas
Poorly grassed areas 7, - 0.030
Bare compacted earth A - 0.025
- 0.025
0.012 =
0.013 -
0.015 -

13-054

Vectored slope

The vectored slope for the pervious and impervious areas of each sub-catchment was determined
by estimating the average slope across the catchment surface.

The input parameters used in RAFTS for all the modelling scenarios are tabulated in Appendix B —
RAFTS Model Data.

5.6.6. External catchments

As described in section 2.2, several culverts discharge flows from external catchments into the
open channel drain flowing north east. As the open channel drain will not be modified by the
proposed development, it was assumed that these external catchments have a neutral impact on the
development itself for the purposes of RAFTS modelling. They were not included in the result

SINCLAIR KNIGHT MERZ
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comparisons in seetion 5.6.9 in this report but are discussed separately under sections 5.6.11 and
5.6.12

5.6.7. Detention basin

The adopted attenuation strategy to attenuate post-developed peak discharge flows was by
introduction of a detention basin. A dry detention basin does not store water once a rainfall event
passes and as such, minimises the risk of infiltration potential into the clay capping layer.

the south-western part of the site where the clay capping dgptiNG uhderstood to be thickest. The
preliminary basin dimensions were estimated fo be approxiN@tel# rectangular in shape with 0.7m

Review of the developed layout has identified the most suimbl% n for a detention basin is at

storage depth and maximum 1:4 side batters. The estimgjed required storage volume for a Q100
event was estimated to be 700m’. The exact yap configuration, storage depth and suitable
impermeable lining material to further protec capping layer, will be investigated in the
Operational Works phase.

The configuration of the basin and o€t Jevels was modelled to achieve the required storage

volume and flow aftenuation. T, ljninary outlet configuration consists of a low flow pipe
modelled as a culvert and a by vk spillway modelled as a broad-crested weir using CulvertW
software.

outlet characteristic

5.6.8. 6{6\3 storm duration

The model results were reviewed for each of the storm durations and storm eveats to
identify the critical storm durations. The critical storm provides the highest peak discharge. The
critical storm durations for the site range from 25, 60 to 90 minutes for the existing and developed

Refer to Appendi:bwaS Model Data for additional information on the basin storage and

scenarios. The results in the following section refer to the critical storm durations for particular
storm events.

A summary of the critical storm durations are on the cover of Appendix B — RAFTS Model Data.

5.6.9. Peak Discharge Comparison

The RAFTS peak discharge results for the critical storm durations at each of the three outlets are
shown in the following tables:

SINCLAIR KNIGHT MERZ
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Tabie 5.6.4 ~ RAFTS Peak Discharge Comparison at node ‘East Chamber’

omes EAST HEADWALL
P oars) || PreDeyeloped | WITHOUT Basin | % WITH Basin % |
i (m'/s) (m’/s) Variance (m’/s) Variance
0.817 0.963 +17.9% 0.749 -8.3%
1215 1438 +18.4% 1.156 -4.9%
1.782 2,021 +13.4% | py 1620 9.1%
5 2.314 2.564 +108% NN 2.074 -104%
Wb 2.791 3.098 1196 2,605 -6.7%
50 3.355 3.713 +108 / 3.292 -1.9%
100 3.921 4322 | +p2% 3,921 0.0%

Xy

As shown in Table 5 .6.-4, the peak discharg %lt of development is higher than the existing
scenario for all storm events up to and i iNg the Q100 storm event. With a detention basin, the
peak discharge has been attenuated to wit isting values as demonstrated.

Table 5.6.5 - RAFTS Peak Di omparison at node ‘Cronulla Court’
e i ONULLA COURT
Peg(;gr‘:)m @ Deve__l)loped %
{(m’/s) Variance |
1 L \o0os4 0.039 27.8%
2 N 0083 0.058 -30.1%
5 0.132 0.092 1 -30.3%
10 0.165 ' 0.124 -24.8%
20 0.197 0.145 -26.4%
50 0.218 0.160 -26.6%
100 0.248 0.182 -26.6%

The results in Table 5.6.5 demonstrate that there is no nett increase of peak discharge of the
developed scenario against existing conditions for all storm events up to and including a Q100
storm for discharge towards Cronulla Court. The reduction is due fo the reconfiguration of the
existing catchments in the developed scenario which resulted in a smaller contributing catchment
area.

SINCLAIR KNIGHT MERZ
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Table 5.6.6 —- RAFTS Peak Discharge Comparison at node ‘Compton Road’

RS COMPTON ROAD
Pegz‘:r‘:)'m Exis}tiug Deve;oped %
(m’/s) (m’/s) Variance
0202 0.190 -5.9%
2 0.297 0.263 -11.4%
0.423 0.357 -15.9
10 0.546 0.440 - 496
20 0.666 0.521 -21. o
50 0.789 0600 /| “23.9%
100 0.916 0.708~ A 22.7%
The results in Table 5.6.6 demonstrateyth e is no nett increase of peak discharge of the

developed scenario against existing cOggtighs for all storm events up to and including a Q100

storm for discharge towards Cogp ad. The reduction is due to the reconfiguration of the
existing catchments in the dev@:cemariq which resulted in a smaller contributing catchment

area.

5.6.10. RAFTS mdNelvalidation — against Rational Method

To validate th modelling results, peak discharge at the largest subcatchment which
discharges Ql\;headwall outlet were estimated using the Rational Method. Several parameters
are req ' to répresent each of the properties that effect rainfall excess during a storm event and
these are Ogscribed below.

5.6.10.1. Rational Method Parameters

To simulate the runoff characteristics of the catchment, several parameters are assigned to represent
each of the properties that effect rainfall excess during a storm event. These parameters were
determined for each sub-catchment and then incorporated into the Rational Method model.

Fraction impervious, f;

The development site consists of a main facility building with associated support structures and
road infrastructure including the race tracks. An average fraction impervious ratio was estimated
based on requirements in the Queensland Urban Drainage Manual (2007) or QUDM (2007).

SINCLAIR KNIGHT MERZ
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Coefficient of Runoff

The coefficient of runoff is determined by application of the estimated Fraction Impervious, 60min
duration 10-year ARI rainfall intensity, 10-year ARI Coefficient of Runoff and the Frequency
Factor for each respective ARI event as referenced from Section 4, QUDM (2007).

The fraction impervious for the development site was determined from aerial photographs,
proposed development plan and site inspections.

Rainfall Intensity q
The rainfall intensities adopted for the development has been b% Table 2.9.1B from Logan
City Council’s Policy Number 5: Design and Construction ofgf opk

Time of Concentration /
The time of concentration for the pre-developed su ents has been estimated by reference to
Figure 4.07 for sheet flow and Figure 4.09 of Q 07) for stream flows.

The time in concentration for the dev sub-catchments was estimated by application of
remaining overland sheet flow, naturgl ch and vegetated swale flows as per the figures above.
Refer to Figure C1 — Ration Catchment & Flow Path under Appendix C — Rational
Method Calculations for th g figures and calculations.

5.6.10.2. Results rison of existing scenarios

Table 5.6.7 showi co son at the node ‘East Chamber’ as this is the main catchrhent outlet.

& Rational Method validated at node ‘East Chamber?®

Table 5.6.7
Return E SN
Leriod RAFTS Rational % Variance
(Years) (m’/s) (m?/s) (over Rational)
1 0.817 0.859 -4.9%
2 1.215 1.166 +4.2%
1.782 1.633 +9.1%
10 2314 1.934 +19.7%
5 2.791 2308 720.5%
50 3.355 2.965 +13.1%
100 3.921 3.431 +14.3%
SINCLAIR KNIGHT MERZ
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