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DESIGN INTENT

The landscape treatments throughout the site provide shade and visually soften built form.
Key design elements are as follows:

Carpark islands incorporated to break the scale of, and enable tree canopies to
overhang hardstand

Canopy trees at regular spacing throughout the carpark, providing shade whilst also
enabling sightlines to signage

Primary pedestrian connection to the site from Yaamba Road is shaded by medium
canopy trees.

Along the interface with Moores Road, the hardstand of carparks is shortened to
4.9m, thereby enabling the provision of trees and maximizing soil volume for planting
beds. Where carparks overhang planting beds, groundcover planting is proposed

Buffer planting provided at the south western-corner (along the residential
boundaries), comprising small screening trees

Mass understorey planting throughout all planting beds, visually softening built form
whilst ensuring clear sightlines for safety
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Tree Species Palette
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Soft Works Character
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ALOCASIA macrorrhizos ALPINIA mutica ALPINIA nutans ALPINIA zerumbet ‘Silver Lady’ CALLISTEMON CORDYLINE fruticosa CORDYLINE fruticosa
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‘Miss Muffet’ jasminoides ‘Tricolor’
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Moores Creek Road, Park Avenue
Traffic Impact Assessment Report Page 5

1 Introduction

SPG Developments Pty Ltd (SPG) has commissioned Traffic & Transport Plus (TTPlus) to prepare a traffic
impact assessment of a development application for a proposed large format retail development located at
337-341 Yaamba Road, Park Avenue, properly described as Lot 24 on SP191047 (Subject Site).

In 2022, SPG applied for a development application for reconfiguring a lot (ROL) (one lot into two lots) and
Rockhampton Regional Council (Council) approved the development application for ROL on

19 September 2022 (2022 ROL Approval).

The approved lot plan (Lot 1 and Lot 2) is duplicated as Figure 1-1.

Figure 1-1 - Approved Lot Plan (2022 ROL Approval)

-
-

vvvvvv

Subject Site 5 72709 am

‘‘‘‘‘

F b

SKETCH PLAN - SUBDIVISION

jersion: 1, Version Date: 28/07/2022

[annotations 7added by TTPlus]

In 2023, SPG lodged a development application for a mixed-use development at Lot 2. Council approved
the development application on 30 August 2023 (2023 Approval).

The approved site plan of the 2023 Approval is duplicated as Figure 1-2. The approved mixed-use
development consists of the following land uses and GFAs:

®  SEIVICE STALION: ... oo ssss s sssss s ssss s 280m?
@ SHOP (UNIES T = 3)eeeeeeseseeseeeeeeeeeesesessessssssssssssee s ssssssssssssssss s sesssssssssnssssssse 300m?
e Large format retail (LFR) / Bulky goods (LFR 1 — 4 and Anaconda)........c.......... 5,095m?
@ TOtAL ettt 5,675m°
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Figure 1-2 — Approved Site Plan (2023 Approval)
L o =

EXISTING SPOTLIGHT

O "
Lol s SRS
EXISTING CAR PARKING

ac L grics
S ee 1}1]1
e P

VPR P SR L sy e - o

*The existing bulky good (Spotlight) is located on Lot 1. Lot 1 (existing Spotlight) was not included in the 2023 Approval and the new development
application as it relates to Lot 2 only after Council approved the development application for ROL on 19 September 2022. The approved lot plan
is duplicated as Figure 1-1. [Northpoint added by TTPlus]

In this new development application (new DA), three small shops (Units 1 — 3) and a service station, that
were included in the 2023 Approval, are proposed to be replaced by a single 1750m? LFR building and
associated loading facilities and car parking. There is no change to the access arrangements proposed.

The proposed site plan of the new DA is included within Appendix A of this report. The proposed LFR
development consists of the following land uses and GFAs:
o LFR/Bulky goods (LFR 1T =5 and Anaconda):.....c.cecmecnmeenneeneeenecerseeneesneeenecenne 6,845m?

This report addresses the following traffic-related issues in relation to the new DA:
e The access arrangements;
e The car parking supply;
e The bicycle parking supply;
e The car park layout design;
e The servicing arrangements;
e Trips associated with the new DA;
e Traffic impacts associated with the new DA on the adjacent external road network, and
e The necessary upgrading works as a result of the new DA.

A summary of the findings is provided in Section 5 of this report.

TRAFFID\ITRANSF'DRT 20240209_10653_TIA | 6
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2  Subject Site

2.1 Site Location

The Subject Site is located at the northwest corner of Moores Creek Road and Yaamba Road, Park Avenue.
Figure 2-1 illustrates the location of the Subject Site relative to Moores Creek Road and Yaamba Road.

The Subject Site has previously operated as a caravan park but is currently unoccupied. Access to the Subject
Site was previously available approximately midway along the Yaamba Road site frontage with no existing
access points to Moores Creek Road.

Leinster, Place, -
TN v
: >

-~

# Moores Creek Road ‘." :

A Q0

A2020I:atl:ng‘

23350278 i
5051806 W
\ PR |

- T 3 1 High Street f
. - N/ e ~ i

fx

Source: https.//qldglobe.information.qld.gov.au [annotations added by TTPlus]
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TRAFFIC, TRANSPORT
p Lu:s



Moores Creek Road, Park Avenue
Traffic Impact Assessment Report Page 8

2.2 Existing Road Network

The hierarchical classification and characteristics of the roads in the vicinity of the Subject Site are described
in Table 2-1 below.

Table 2-1 - Existing Road Hierarchy

L . Speed
Road Description Authority ..
Limit*
Divided sealed carriageway (4-lane) The Department of
Moores Creek Road with cycle lanes. Parking is not Transport and Main Roads 70km/h
permitted on either side. (DTMR)
Divided sealed carriageway (2
Yaamba Road northbound lanes and 3 southbound DTMR 70km/h**
lanes)

*Speed limits have been identified using Google Street View.
**Yaamba Road south is 70/60km/h.

2.3  Public Transport

There are bus stops on Yaamba Road near the Subject Site, which are serviced by 8x bus routes. This includes
local Rockhampton routes 401, 403, 407, 410 & 411 and Yeppoon routes 440 & 442. There is a northbound
bus stop on Yaamba Road adjacent to the Subject Site (bus stop id: 860056 “Yaamba Road at Moores Creek
Road") that is serviced by most of the aforementioned bus routes. There is also a bus stop pair on Yaamba
Road north of the Subject Site (bus stop ids: 860237 and 860332 “Yaamba Road at Emmaus College”) and
another pair south of the Subject Site (bus stop ids: 860481 and 860482 "Musgrave Street at Shopping Fair”)
— both of which are within the 400m walk catchment recommended by the State’s Public Transport
Infrastructure Manual (PTIM).

The overall routes and frequencies indicate that this Subject Site has excellent public transport provision
within Rockhampton.

TRAFFIC, TRANSPORT 20240209_10653_TIA | 8
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2.4 Pedestrian and Cyclist Network

There are existing footpaths along the site frontages on Moores Creek Road and Yaamba Road, these existing
footpaths will be maintained.

There are cycle lanes on both sides of Moores Creek Road near the Subject Site. The Subject Site is well
located regarding the existing cycle network.

The increasing trend of eScooter use in Queensland is likely to continue, and the subject site is well located
to take advantage of this takeup. eScooters are available to purchase at a number of accessible retail stores
such as JB Hi Fi & Harvey Norman. It is noted that hireable eScooters, provided by Neuron, are available in
Rockhampton. Since the previous application the Subject Site has been included with an expanded Neuron
eScooters zone, — so eScooters can be hired by site users directly.

TRAFFIC, TRANSPORT 20240209_10653_TIA | 9
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3 Review of the Site Layout

Page 10

3.1 Site Access Arrangements

The traffic-related referral agency conditions of the 2023 Approval, stated in the SARA Response dated 19

July 2023, are duplicated below. The permitted road access location is on Moores Creek Road (south-western

corner of the Subject Site) and no access is permitted to be provided at the Yaamba Road site frontage.

1. {a) The permitted road access location to Moores Creek Road is to
be located at TMR Chainage 4.00km (Lat: -23.353028; Long:
150.521404) and generally in accordance with the Site Plan,
prepared by Leffler Simes Architects, dated 20.06.23, reference
DADZ20, revision B, as amended in red by SARA.

{b) FRoad access works (at the permitted road access location
specified in part (a) of this condition) must be provided generally
in accordance with the Site Plan, prepared by Leffler Simes
Architects, dated 20.06.23, reference DAD20, revision B, as
amended in red by SARA and consist of a full Auxiliary Left-turn
(ALUL) treatment in accordance with Figure 8.6 of the Austroads
Guide to Road Design — Part 44 (2021) with consideration of a
splitter island at the access to channelise entering and exiting
streams of traffic and incorporate a cycle lane not shared with
the left tuming lane.

{c) The road access works must be designed and constructed in
accordance with the Department of Transport and Main Roads
Road Planning and Design Manual, 2™ Edition.

(a) At all times.

(b) and (c) Prior to the
commencement of use.

2. Direct access is not permitted between Yaamba Road and Moores
Creek Road (the state-controlled roads), and the subject site at any
location other than the permitted access location as outlined in
Condition 1.

At all times.

A left-in / left-out access with a full auxiliary left-turn (AUL) treatment is proposed to be provided on Moores

Creek Road and no direct access is proposed to be provided on Yaamba Road — these proposed site access

arrangements are also consistent with the conditions stated in the SARA Response of the 2023 Approval

dated 19 July 2023.

A concept plan of the proposed (conditioned) AUL turn lane treatment is illustrated as Figure 2 within

Appendix B — the proposed AUL treatment has been designed in accordance with Figure 8.6 of the
Austroads’ "Guide to Road Design — Part 4A (2021)"; and the proposed AUL treatment can fit within the

existing road reserve.

TRAFFIB\KTRANSF'EIRT
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3.2 Sight Distances

Available sight distances related to the proposed Moores Creek Road site access have been assessed.

The typically sought safe intersection sight distances (SISD) and approach sight distances (ASD) as per the
requirements identified in Austroads’ “Guide to Road Design Part 4A: Unsignalised and Signalised Intersection,
2021" (Ref.1), and whether the sight distances available comply with the Austroads’ requirements are

summarised in Table 3-1.

Table 3-1 - Review of Sight Distances at the Moores Creek Road Site Access

Design Available Sight
Leg of Speed Austroads’ Austroads’ Distance complies with
Intersection . of Recommended | Recommended | Austroads’ Provision
Intersection

Major SISD ASD

Road* SISD ASD
Moores Creek

Road Site Southwest | 80km/h 18Tm 114m Yes Yes
Access

*The analysis has adopted a design speed allowance of 10km/h above the posted speed limit.

The Google Maps Streetview image from Moores Creek Road proximate to the site access, looking
southwest, along Moores Creek Road is illustrated as Figure 3-1.

Figure 3-1 - Looking Southwest along Moores Creek Road

Proposed Site

- Access ‘
— ~

20 gle

Moores Creek Road @Q@le'ar-‘h
= ol

Imaaerv Date: 6/2022 23°21'14.37" S 150°31'16.67"E elev 37 m eve alt 3

Source: Google Maps [annotations added by TTPlus]

1 “Guide to Road Design Part 4A: Unsignalised and Signalised Intersection”, Austroads, 2021.

TRAFFID\ITRANSF'DRT 20240209_10653_TIA | 11
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The typically sought SISD (181m) related to the site access and the general contours proximate are illustrated
on Figure 3-2. Based on a review of the Google Maps streetview imagery, available aerial imagery and
contours on Queensland Globe (refer to Figure 3-2), it is evident that Moores Creek Road is relatively straight
and flat proximate to the Moores Creek Road site access, therefore the sight distances available at the
Moores Creek Road site access would comply with Austroads’ required sight distances.

This would also be verified at the detailed design stage.

Figure 3-2 - Contour Map and Slght Dtstance

Source: https: aldqlobe mformatton ald gov.ay, [annotatlons and sight d/stances added by TTP/us]

TRAFFIC, TRANSPORT 20240209_10653_TIA | 12
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3.3 Car Parking Supply

Based on a review of the site layout plan (refer to Appendix A), the new DA includes 246 car parking spaces
(including 6 PWD parking spaces).

The car parking requirements included in the Rockhampton Regional Planning Scheme — Access, Parking and
Transport Code (APT Code) and the proposed car parking supply are outlined in Table 3-2.

Table 3-2 - Car Parking Requirements and Supply

. Proposed
APT Code Requirements
Supply
Land Use
Minimum
Rate Spaces
Spaces
LFR / Bulky Goods o
Minimum of one space per f 40 square 172
(showroom) 246 spaces
) metres or part thereof of GFA (= 6,845 + 40)
(6,845m°)

The proposed car parking supply (246 car parking spaces) exceeds the minimum APT Code recommendations
(172 car parking spaces) and therefore complies with the appropriate Acceptable Outcome.

3.4 Bicycle Parking Supply

The car parking requirements included in the Rockhampton Regional Planning Scheme — Bicycle Network
Planning Scheme Policy are outlined in Table 3-3.

Table 3-3 - Bicycle Parking Requirements

Bicycle Network Planning Scheme Policy Requirements
Land Use
Minimum Rate Spaces
Staff: 1 per 750m? GFA Staff: 10
LFR / Bulky Goods
(showroom) (6,845m?)
Visitor: 1 per 750m? GFA Visitor: 10

Twelve (12) bicycle parking spaces have been shown on the proposed site layout plan (refer to Appendix A).
TPPlus recommends providing eight (8) more bicycle parking spaces; and considers that there is sufficient
space on-site to provide eight (8) more bicycle parking spaces. If approved, bicycle parking provisions can
be a matter of conditions.

TRAFFIC, TRANSPORT 20240209_10653_TIA | 13
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3.5 Car Park Layout

APT Code requires the car parking layout to be designed in accordance with Australian/New Zealand
Standard Parking facilities Part 1: Off-street car parking (AS2890.1).

TTPlus has undertaken a dimension check of the site layout plan. The dimension check has been included
as Figure 1 within Appendix B. The dimensions of the site layout (Figure 1 within Appendix B) are generally
as follows:

e General car parking spaces are 2.6m x 5.4m with aisles with 6.60m min. wide;

e Car parking spaces(next to the landscaping areas) are 2.6m x 5.4m (= 4.9m plus 0.5m overhang) with
aisles with 6.90m wide, and

e PWD parking spaces are 2.6m x 5.4m with a > 2.4m x 5.4m shared space, with aisles with 6.6m min.

wide.

The above car and PWD parking space and aisle dimensions generally comply with AS2890.1 requirements.
In broad terms, the car parking layout would function safely and efficiently.

3.6 Servicing Arrangements

Two (2) loading areas suitable for parking of semi-trailers and large rigid vehicles (LRVs) are proposed to be
provided between the LFR 1 building & LFR 2 building and the Anaconda building & the LFR 5 building.

TTPlus has been advised that semi-trailers will be used during the set-up phase of the store(s), and the largest
service vehicle used by the Subject Site during the operational stage is an LRV.

The swept paths of the semi-trailer (to only be used during store setup) have been illustrated on Figure 3
and Figure 6 within Appendix B. It is noted that approximately 8 car parking spaces near the loading areas
are required to be temporarily marked as unavailable for parking (pink shaded car parking spaces on Figure 3
and Figure 6 within Appendix B) during the set-up phase of store(s) to allow for the semi-trailers

manoeuvring.

The swept paths of LRVs servicing the loading areas have been illustrated on Figures 4, 5, 7 and 8 within
Appendix B. All design vehicles are able to enter and exit the Subject Site in a forward gear.

TRAFFIC, TRANSPORT 20240209_10653_TIA | 14
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As illustrated in swept path diagrams (Figure 3 to Figure 8), service vehicles require to reverse in or reverse
out the loading areas. In order to enhance the safety of pedestrians, the following safety measure is
proposed to be provided near two (2) loading areas:

e Install pedestrian warning systems — the service vehicle drivers could activate the pedestrian warning
system (flashing light and warning voice) when they need to reverse in or reverse out the loading areas,
so that pedestrians can be made aware of the reversing vehicles. The warning voice will be well adjusted
so that the impacts to the nearby aged care village (east of the subject site) could be minimised.

An example of the pedestrian warning system could be found at the loading area of 124 Adelaide Street,
Brisbane City, QLD (as illustrated in Figure 3-3). There is insufficient space for service vehicles to turn
around within the loading area of 124 Adelaide Street, with service vehicles being required to reverse
back onto busy Adelaide Street.

Figure 3-3 - Pedestrian Warning System

124 Adelaide St

2
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A number of development permits / approvals of the Subject Site were issued by Council in the past. The

most recent development approval is the 2023 Approval.

A comparison of the proposed land uses of the new DA and the approved land uses of the 2023 Approval
are summarised in Table 4-1. The corresponding changes in trip generation are summarised in Table 4-2.

Table 4-1 — Changes in Floor Area of Approved and Proposed Land Uses

GFA
tand Use 2023 Approval New DA Net Change
Service Station 280m? 0m? -280m?
Shop 300m? 0m? -300m?
Bulky Goods 5,095m? 6,845 +1,750m?

Table 4-2 — Changes in Trip Generation

Trip Generation Trip Generation
of Approved of Proposed Land Net Change in
Trip Generation Rate* Land Uses of the | Uses of the New | Trip Generation
Land Use 2023 Approval DA (vph)
(vph) (vph)
Weekday | Saturday | Weekday | Saturday | Weekday | Saturday
Weekday PM | Saturday Noon
PM Noon PM Noon PM Noon
Service 0.66vph 0.66vph per
. 5 5 185 185 0 0 -185 -185
Station per m m
12.5vph 16.3vph per
Shop 5 ) 38 49 0 0 -38 -49
per 100m 100m
Bulk 2.5vph per | 6.6vph per
Y PP PP 127 | 33 | 71 | 452 | +44 | +116
Goods 100m 100m
Total / Net Change 350 570 171 452 -179 -118

*Trip generation rates are sourced from RTA’s Guide to Traffic Generating Developments, 2002.

Based on the net change in trip generation included in Table 4-2, the new DA would generate significantly
less trips than the approved land uses. Therefore, the new DA will generate significantly less traffic impacts
on the external road network (including the Moores Creek Road site access) compared to the 2023 Approval.

Hence, the conditioned roadworks for the 2023 Approval (providing a full AUL treatment at the Moores
Creek Road site access) are considered to be more than sufficient for the new DA. Therefore, no additional

external upgrading works are required to be provided.
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5 Summary of Findings

SPG Developments Pty Ltd has commissioned Traffic & Transport Plus to prepare a traffic impact assessment
of a development application for a proposed large format retail development located at 337-341 Yaamba
Road, Park Avenue, properly described as Lot 24 on SP191047 (Subject Site).

SPG applied for a development application for reconfiguring a lot (ROL) (one lot into two lots) and
Rockhampton Regional Council (Council) approved the development application for ROL on
19 September 2022.

In 2023, SPG lodged a development application for a mixed-use development at Lot 2. Council approved
the development application on 30 August 2023 (2023 Approval).

In this new development application (new DA), three small shops (Units 1 — 3) and a service station, that
were included in the 2023 Approval, are proposed to be replaced by a single 1750m? LFR building and
associated loading facilities and car parking. There is no change to the access arrangements proposed.

The proposed site plan of the new DA is included within Appendix A of this report.
Site Access

o A left-in / left-out site access is proposed to be provided on Moores Creek Road (south-western
corner of the Subject Site) and no access is proposed or permitted to be provided at the Yaamba
Road site frontage — these proposed site access arrangements are also consistent with the
conditions stated in the SARA Response of the 2023 Approval dated 19 July 2023.

e An auxiliary left-turn lane (AUL) treatment is proposed to be provided at the Moores Creek Road site
access; the proposed left turn lane treatment can fit within the existing road reserve. The concept
plan of the proposed AUL turn lane treatment is illustrated as Figure 2 within Appendix B. The design
of the proposed AUL turn lane treatment is in accordance with Figure 8.6 of the Austroads’ “Guide to
Road Design — Part 4A (2021)".

e Based on the results of the sight distance assessment (refer to Section 0), the sight distances available
at the Moores Creek Road site access would comply with Austroads’ required sight distances. This
would also be verified at the detailed design stage.

TRAFFIC, TRANSPORT 20240209_10653_TIA | 17
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Car Park Layout

e The proposed car parking supply (246 car parking spaces) exceeds the minimum APT Code
recommendations (172 car parking spaces) and therefore complies with the appropriate Acceptable
Outcome.

o Twelve (12) bicycle parking spaces have been shown on the site layout plan (refer to Appendix A).
TPPlus recommends providing eight (8) more bicycle parking spaces; and considers that there is
sufficient space on-site to provide eight (8) more bicycle parking spaces. If approved, bicycle parking

provisions can be a matter of conditions.

e Car and PWD parking space and aisle dimensions generally comply with the AS2890.1 requirements.
In broad terms, the car parking layout would function safely and efficiently.

e The proposed loading arrangements are appropriate and will provide for safe and efficient access by
all design vehicles. All design vehicles are able to enter and exit the site in a forward gear.

e In order to enhance the safety of pedestrians, pedestrian warning systems are proposed to be
installed near the loading areas between the LFR 1 building & LFR 2 building and the Anaconda

building & the LFR 5 building.

Traffic Impact Assessment

The new DA is expected to generate significantly less traffic than the currently approved use of the Subject
Site and therefore the new DA would not generate significant traffic impacts to the external road network,
when compared to the 2023 Approval.

Hence, the conditioned roadworks for the 2023 Approval (providing a full AUL treatment at the Moores
Creek Road site access) is considered to be more than sufficient for the new DA. Therefore, no additional

external upgrading works are required to be provided.

All traffic engineering aspects of the new DA are satisfactory and provide a suitable outcome for the Subject
Site.

Conclusion

Based on the assessment and recommendations within this report, the new DA can be approved from a
traffic engineering perspective, subject to reasonable and relevant conditions.

TRAFFIC, TRANSPORT 20240209_10653_TIA | 18
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Site Layout Plan
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Dimension Check and Swept Path Analysis

TRAFFIC, TRANSPORT 20240209_10653_TIA
p L:u:s



\
\

NS
\ \/// / \\>

EXISTING MERCY HEALTH
AGED CARE VILLAGE

EXISTING SPOTLIGHT

-

B =1 — E—
| S8
o EXISTING CAR PARKING /
o [ . | e 2.60 = 2.60 { /
S EE . e A g
] e . o T ﬁ 3 = < /
3 S 5 - ] g— £ "’wﬁ‘; SO
£ 8 LFR 1 S son - ' I S - S
: : 1750ms a n o uuﬂmuuumuuuu i -
. - | LFR2 LFR 3 LFR4 LFR § 0 ; 540 ; 5.40 ; 540 @
3 0 H g 488m:2 590m 110m2 4o7me |9 s
§< = amenes [ A RL 18750 [ruszs0 ] Rusm i} 1150 < |
: - I e e T i— il N
k[ P =l IllllllmWﬂmlll L) = Cm g (Ao E =] E s 60, 6 ao e so s eo S
% i Al | s A0 .
E ﬁ - 98 2,60 260 iz 60 2 8- = 2,60 5"% 260 [ T\z6 2 80 53.1( }»
s B /)
H : =
N - L ﬂmmmm LU Hmmh\m mmuum /
o / ENTRY | EXT | SUBSTATION KIOSK
e —— \ ; \— OVERALL CENTI /
\ KIOSK MSB PYLON SIGN A /o i
_~ / ’/
o = FREBOCSTR / /
— OVERALL CENTRE /) /
SERVICE STATION PYLON SIGN A / / /
B _ PYLONSIGN B o MOORES CREEK RD { / (
4 . Moo |
% . s -_— / ~
— R — S 7777777777777****7:77—iii:::::::::ij77 f—
\\ \ S 7777777777777777’
\ \ B - _— [
\ \ - o _ E— - N _
\ \ // _— ~ e ]
R \ ) / \ \ / / _—
H |/ / \ // /-
B
g
5
K
5
5
e = P d Devel t ”
z 2 T roposed beveiopmen Dimension Check
o Moores Creek Road, Rockhampton
) S py——— 0 I o
EOUBAR SPG Developments Pty Ltd v D:;mmwaor‘u V] COORDINATE SYSTEM: "J0B GODE:
[orAWN: V]
B B A AAWEaoN oL T e A e = S0A%4 | AHD / MGASS 10653




N - e R |
o Proposed Development o Auxiliary Left-turn Lane Trgatment
Moores Creek Road, Rockhampton at the Moores Creek Road Site Access
CUENT: [SCALE: j 0 EVE\ON
TRAFFIC TRANSPORT 1:600
SPG Developments Pty Ltd G FIGURE 2

e — -
e e e [ L e e 1065




VEHICLE TURNING SUMMARY | | TURNING PATH DIAGRAM 7 | |
Vehicles Used for Analysis: . \ | U

%@H /

Semi-trailer (

ORO A —O RORO 2= /

Vehicle swept path envelope (orange)
i

~+—— 300mm clearance offset (green)

|

Wheel path envelope (red)

R e || EXISTING MERCY HEALTH

Overall Width 2.500m | |

Overall Body Height 4301m | )

Min Body Ground Clearance 0.418m | AGED CARE VI LLAGE

Track Width 2.500m |

Lock-to-lock time 6.00s |

Curb to Curb Turning Radius 12.500m N —
NOTE:

* Software used for swept path analysis

is Autodesk Vehicle Tracking 2022 :‘

e 300mm clearance adopted

CANOPY ABOVE CANOPY AROVE H
BOUNDRY BOUNDRY
wl 9 AMENITIES AMENITIES
* HE tri TS a . 4 . . 5 N ey S HAMEN\T\ES
E a 9l k ‘ - BOH BOH
g }'ﬁ ,—/‘ H BOH Val V1 N
% ?c: 9 gl bAD)
¢ = LFR 1 S aon ‘ BOH &
ﬁ 1750m2 1 |
3 a LFR2 LFR 3 LFR 4 irR5 o B
o & 5 488m2 590m2 1110m:2 a7me | E
3 Z fj Amenimis 1L 2 ol eyl
: -2
3| —
g [ Z W ics|
| g {7z
B & £ D
é S D 7 r—— . =
- £ st | |
) 2| 2|
i o ]
3| —
| e f
g ] AN W SUBSTATION KIOSK °
& ‘ ) /% A OVERA
KIOSK MSB ,,@,/:7‘ g ’ S _PYLON
N I BN\ = -
FIRE BOOSTER == ey -
i . ——) — S —— 7“*:77777 —
ALl CENTRE
H St
G L SERVICE STATION
_ PYIONSIGNB MOORES CREEK RD
N . = 777777777777777777777777777777””****7——77,,,
B / -
bl Legend: FROTECT Proposed Development — - N - -
== : Proposed Changes Moores Creek Road, Rockhampton Swept paths - Semi-trailer (Temporary Set-up Phase)
Photogaphy 42@ e oRE Tom [P VEoN
Cadastre: TRAFFIC TRANSPORT K
U SPG Developments Pty Ltd PTu e FIGURES | H




VEHICLE TURNING SUMMARY

Vehicle Used for Analysis:
1

TURNING PATH DIAGRAM

/=X

b

L
) O J

Vehicle swept path envelope (orange)

e | 55 T
5%

LRV - Large Rigid Vehicle
Overall Length

Overall Width

Overall Body Height

Min Body Ground Clearance
Track Width

Lock-to-lock time

Curb to Curb Turning Radius

1
~—— 300mm clearance offset (green)
|

Wheel path envelope (red)
12.500m
2.500m
4.300m
0417m

12.500m

EXISTING MERCY HEALTH
AGED CARE VILLAGE

NOTE:
o Software used for swept path analysis
is Autodesk Vehicle Tracking 2022

e 300mm clearance adopted

110653 SWEPT PATHS dvig

102 Job Dala\01. TTPIuS\I0000\10651-10700110653 - Moores Greek Road.

——
[ G—

L 1

CANOPY ABOVE H

CANOPY ABOVE
BOUNDRY BOUNDRY
- - AMENITIES AMENITIES B
. 1 : : = ~ AMENITIES
o b AMENITIES o AMENITIES fiy | H
. X BOH BOF
},5 H BOH Il Pl INg!
?’% I, L
LFR 1 = |

; 1750m2 z BOH 2] BOH £,

: |

L ~00 I

8 LFR2 LFR 3 LFR 4 LFRRS o] A

= 488m> 590m2 1110m2 407m2 H |2

o

%

REFER TO SLIP LANE PATH PLAN

TOBSUB %

"CREATED. 8 February 2024

L SUBSTATION KIOSK

— SERVICE STATION
PYLON SIGN B

/ N
KIOSK MSB

\ S
FIRE BOOSTER

ALL CENTRE

Ecosysiom
LDAR:

THESE DESIGHS AND PLANS ARE COPVRIGHT AND ARE NOT 0 BE USED
(ORINPART OR 0 BE USED ON ANY. THE

PROJECT WITHOUT

TRANSPORT PLUS PTY LTD, ABN: 54645 700 230

O REPRODUCED WHOLLY
WRITTEN PERMISSION OF TRAFFIC AND

o Proposed Development
Moores Creek Road, Rockhampton

Swept Paths - LRV

CLENT.

SPG Developments Pty Ltd

TRAFFIC TRwSPORT
PIlus

Ph: 481 7 3871 0411
‘www. TTPLUS . com.au

[SoALE 0 Tom  [PovRGNuNEER VST,
wnen1p‘n§£ gn e FIGURE 4 H

‘COORDINATE SYSTEM: JOB CODE:

Checkes s comse avo wenss 10653




110653 SWEPT PATHS dvig

00110653 - Wioores Cresk Road.

=
£
3
H

VEHICLE TURNING SUMMARY

Vehicle Used for Analysis:
1

b

L
Q)

O J
71 55 i}

5
LRV - Large Rigid Vehicle
Overall Length 12.500m
Overall Width 2.500m
Overall Body Height 4.300m
Min Body Ground Clearance 0417m
Track Width 2.500m
Lock-to-lock time 6.00s
Curb to Curb Turning Radius 12.500m
NOTE:

o Software used for swept path analysis
is Autodesk Vehicle Tracking 2022
e 300mm clearance adopted

TURNING PATH DIAGRAM

Vehicle swept path envelope (orange)
1
~—— 300mm clearance offset (green)
|

Wheel path envelope (red)

EXISTING MERCY HEALTH
AGED CARE VILLAGE

I

=

i

Lo

“ANOPY ABOVE
BOUNDRY BOUNDRY ‘

- 9 AMENITIES AMENITIES 7 |
N [_—' p— : : : [ A venmies Bl % AMENITIES
("‘\ o | ) AMENITIES BOH . AMENITIES i g H
. Q H v Nl Va / .
}% S gl ,ié [}
= LFR 1 > soH 1| Bon 2
et 1750m2 9 ]
B LFR2 LFR 3 LFR 4 LFR 5 Ol ¥
= 488m2 590m2 1110m2 407m2 H =
%

@l 1]

REFER TO SLIP LANE PATH PLAN

L SUBSTATION KIOSK

/
KIOSK MSB

__PYLON
\ / S
o FIRE BOOSTER _—
SERVICE STATION
PYLON SIGN B )
N — —
T Proposed Development _
ﬁ Moores Creek Road, Rockhampton Swept Paths - LRV
o PG o
adasre: TRAFFIC TRANSPORT K
i SPG Developments Pty Ltd o s FIGURES | H
T P T S e W I S T SE T Ty [ — COGRDRATE SYSTEM. 708 GODE
R W WSy oL T Thulseomon  [creces 51l Gorss s o monss 10653




I
VEHICLE TURNING SUMMARY

TURNING PATH DIAGRAM

Vehicles Used for Analysis:

s

00 —000—

Semi-trailer

Overall Length 19.000m
Overall Width 2500m
Overall Body Height 4301m
Min Body Ground Clearance 0.418m
Track Width 2.500m
Lock-to-lock time 6.00s
Curb to Curb Turing Radius 12.500m
NOTE:

* Software used for swept path analysis
is Autodesk Vehicle Tracking 2022
e 300mm clearance adopted

Vehicle swept path envelope (orange)
1

~+—— 300mm clearance offset (green)

|

Wheel path envelope (red)

BOUNDRY

CANOPY ABOVE

EXISTING MERCY HEALTH

AGED CARE VILLAGE

BOUNDRY

CANOPY ABOVE H

110653 SWEPT PATHS dvig

LFR 1
1750m2

RL 18.700

[ BOH

AMENITIES

86 EDBEOSCON

LV " AMENITIES

AMENITIES

AMENITIES

BOH
NGl

AMENITIES ﬁ{‘
BOH

H AMENITIES

LFR 3
590m:2

RL 18.750

LFR 4
1110m2

LFR 5
407m:2

__R’\ 18.750

j——

H

=
6 x CYCLE

- I

T—T

[

WASTE
ARER

REFER TO SLIP LANE PATH PLAN

L SUBSTATION KIOSK

/ N\
KIOSK MSB

N2
FIRE BOOSTER

SERVICE STATION

PYLON SIGN B
é ) —
H
REv! DESCRIPTION !D“‘TE! BY Legend:

|
j:n [CRIGRAL TSS0E 5&72:':2«724 )

Ecosysiom
LDAR:

THESE DESIGHS AND PLANS ARE COPVRIGHT AND ARE NOT 0 BE USED
(ORINPART OR 0 BE USED ON ANY. i

TRANSPORT PLUS PTY LTD, ABN: 54645 700 230

PROJECT WITHOUT THE WRITTEN

O REPRODUCED WHOLLY
ERMISSION OF TRAFFIC AND

Proposed Changes

PROTECT:

Proposed Development

e

Swept paths - Semi-trailer (Temporary Set-up Phase)

ﬁ Moores Creek Road, Rockhampton
SPG Developments Pty Ltd

TRAFFIC TRANSPORT Tom [P R
PTus inen it on 3 FIGURE6 | H
P 4817 3871 0411 CooRONATE SveTeV—[108 GoDE
wneTTPLUS.comau__[Grecken 51| corsssaeass 10653




VEHICLE TURNING SUMMARY

Vehicle Used for Analysis:
1

b

L
Q)

LRV - Large Rigid Vehicle
Overall Length

Overall Width

Overall Body Height

Min Body Ground Clearance
Track Width

Lock-to-lock time

Curb to Curb Turning Radius

O J
7 1 G |

12.500m
2.500m
4.300m
0.417m

12.500m

NOTE:

o Software used for swept path analysis
is Autodesk Vehicle Tracking 2022

e 300mm clearance adopted

TURNING PATH DIAGRAM

Vehicle swept path envelope (orange)
1
~—— 300mm clearance offset (green)
|

Wheel path envelope (red)

BOUNDRY

CANOPY ABOVE

EXISTING MERCY HEALTH
AGED CARE VILLAGE

——

BOUNDRY

L 1

CANOPY ABOVE H

110653 SWEPT PATHS dvig

LFR 1 S on
1750m2 7]

RL 18.700

AMENITIES

85000 EO0E

(7=l AMENITIES

‘ H BOH

I,

BOH

I,

AMENITIES

AMENITIES

BOH
I,

LFR2
488m2

LFR 3
590m:2

BOF
I

AMENITIES BRyl

LFR 4
1110m2

LFR 5
407ma2

RL 18.750

[ ]

T ]

® |

H AMENITIES

ADING

] son %

WASTE
Favifint

REFER TO SLIP LANE PATH PLAN

L SUBSTATION KIOSK

/ N
KIOSK MSB

\ S
FIRE BOOSTER

— SERVICE STATION

QVERALL CENTRE
=Reha_ OMNSIGN A

PYLON SIGN B
I R o]
Bl |
N [ — .
g
i e
ReV] DESCRIPTION [ oATE | Y ProvECT: P ) | t e
I — roposed Leveopmen Swept Paths - LRV
D;;‘s ) Moores Creek Road’ Rockhampton
pree pp———— o PG S
=g SPG Developments Pty Ltd R oINS FIGURE?7 | H
R W WSy oL T s o1 7 367 oant COOMTESISTEN: | TUOBCODE 4 a3
| TRANSPORT PLUS PTY LTD. ABN: 54 619 700 239 LLLA .com.au | CHECKED: BT ‘GDAg4 / AHD / MGAS#|




VEHICLE TURNING SUMMARY

Vehicle Used for Analysis:
1

b

L
) O J

e | 55 T
5%

LRV - Large Rigid Vehicle
Overall Length

Overall Width

Overall Body Height

Min Body Ground Clearance
Track Width

Lock-to-lock time

Curb to Curb Turning Radius

12.500m
2.500m
4.300m
0.417m

12.500m

TURNING PATH DIAGRAM

/=X

Vehicle swept path envelope (orange)
1

~—— 300mm clearance offset (green)

|

Wheel path envelope (red)

NOTE:

o Software used for swept path analysis
is Autodesk Vehicle Tracking 2022

e 300mm clearance adopted

110653 SWEPT PATHS dvig

102 Job Dala\01. TTPIuS\I0000\10651-10700110653 - Moores Greek Road.

EXISTING MERCY HEALTH
AGED CARE VILLAGE

CANOPY ABOVE

T

I

“ANOPY ABOVE

—

T

T e

Nzl

WASTE

BOUNDRY BOUNDRY [
- D Y AMENITIES AMENITIES 7
N R p— : : S i ENITIES
L HE /) 2B AMENITIES o AMENITIES Hiy] H atl
A 2l £ BOH BOH
:)-:q 3 H BOH a e L
\?% o 1 HADING
;: 1;2?);17 5 eos | son &
- LFR2 LFR 3 LFR 4 LFR 5 ul
=) 488m2 590m2 1110m2 407m:2 %
% — — = |

REFER TO SLIP LANE PATH PLAN

FILE NAVE CIU:

TOBSUB %

"CREATED. 8 February 2024

———— SERVICE STATION
PYLON SIGN B

L SUBSTATION KIOSK

/
KIOSK MSB
\ /
FIRE BOOSTER

== QVERALL CENTRE
e N SIGN A

Ecosysiom
LDAR:

THESE DESIGHS AND PLANS ARE COPVRIGHT AND ARE NOT 0 BE USED
(ORINPART OR 0 BE USED ON ANY. THE

PROJECT WITHOUT

TRANSPORT PLUS PTY LTD, ABN: 54645 700 230

O REPRODUCED WHOLLY
WRITTEN PERMISSION OF TRAFFIC AND

PROTECT:

Proposed Development

Swept Paths - LRV

ﬁ Moores Creek Road, Rockhampton
SPG Developments Pty Ltd

p——— T
WHERET e FIGURES | H
Ph: +61 7 3871 0411 COORDINATE SYSTEM: JOB CODE.
o 5 AN A e T ot i ioasn 10653




*)NORTHROP
Disclaimer

This report has been prepared on behalf of SPG Developments (Manager) Pty Ltd and for the exclusive use of
and is subject to and issued in accordance with the agreement between SPG Developments (Manager) Pty Ltd
and Northrop Consulting Engineers. Northrop Consulting Engineers accepts no liability or responsibility
whatsoever for it in respect of any use of or reliance upon this report by any third party. Copying this report
without the permission of SPG Developments (Manager) Pty Ltd and Northrop Consulting Engineers is not
permitted.

Document Control

Prepared for: SPG Developments (Manager) Pty Ltd
Project Name: Spotlight Property Group, Rockhampton
Site Address: 337-341 Yaamba Road, Park Avenue QLD
Project Number: BN221936

File Reference: BN221936_SBSMP001_C_Spotlight
Current Revision: C

Date: 5.2.2024

Approved: Sam Killoran (RPEQ 25874)

Approver Signature: P

e

—

ROCKHAMPTON REGIONAL COUNCIL
APPROVED PLANS

These plans are approved subject to the current
conditions of approval associated with
Development Permit No.: D/155-2022

Dated: 27 May 2024

Revisions
Rev Date Description Prepared Reviewed Approved
A 21.11.2022  Issued for Approval H.Jawad A.Tatham S-Killoran
- P : : (RPEQ)
B 20.6.2023 Issued for Approval (RFI Response) A.Tatham A.Tatham S&';g';gn
S.Killoran
C 5.2.2024 Issued for Approval A.Tatham A.Tatham (RPEQ)

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 2 OF 31


mcdonaldk
New Stamp


*)NORTHROP

Table of Contents

EXECULIVE SUMIMAIY ..ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeensnaa e eaeeeas 6
I [ 01 o T 11 Lo 1 o o PR 7
1.1. Related Reports and DOCUMENTS ........uuuiiiiieiiiiiiiiieeie e e e e siie e e e e e e s s ssnbe e aeeeeeasasntaaaeaeeeeasannrsreeeeeeesaannns 7
2. Site Context and EXisting CharacteriStiCS ......cccuuiiiiiiiiiiiiiceiiiie e 8
2.1, EXIStiNG Site CRArACLEIISTICS .....vveieiitiiie ittt ettt ettt e et b et e e et e e e e bt e e e e nnbe e e e anees 9
2.2.  Existing Lawful Point Of DISCRAIQE .........uuiiiiiiiiiiii et e e e 9
3. Proposed DEVEIOPMENT .. ... 10
3.1. Proposed Stormwater Management StrateQY ......ccvueerieeeiiiiiiiiie e e e e e e ciree e e e e s e e e e e e s rereeee s 10
V4B Vo Yo Lo I\Y, = o = To =T 0 o 1= o | SOOI 11
5. Stormwater Management ODJECHIVES .....ccivuiiiiiiiiie e 12
5.1. Development Control Plan ODJECHVES ........cuuiiiii it a e e s aeeeaee s 12
6. Stormwater Quantity Management .........ccouuiiiiiiiiii e 13
6.1.  EXIStiNg DraiN@ge SCENAIIO ... .veviiiiitiiieiitei ettt ettt e et e e e st e e e e st e e e e st e e e e aabe e e e e sbnneeeaas 13
6.2.  Stormwater CoNVEYanCe MaNAQEIMENT ... ....uuuuueuererereierereretereeeeeeerneerereeerererererenrererereeerererenrnrnnne 14
6.3.  Rational Method CalCUIBLIONS .........coiiiiiiiiiiiie e e e e et e e e e e e s e eeeeaeeas 15
6.4. Hydrological Modelling (DRAINS) ...ttt e e e s e e e e e s e et e e e e e e s e asnreneeeeeeas 15
6.5.  On-Site Detention (OSD) SYSIEM DESIGN.....ccituiiiiiiiiieiiiiie ettt e et e s abeeee e 16
7. Stormwater Quality Management - Construction Phase ........cccccoeveeeviviveiiiicinneeennn, 18
7.1, Erosion and SediMeEnt CONIOL.........cuuiiiiiiiiiei ittt et e et e e e sbneeeeaa 18
8. Stormwater Quality Management - Operational Phase.............ccccevvviiiiiiiin e, 19
8.1.  Proposed Stormwater Quality Improvement Devices (SQID’S).......cuuviiiiiiiiiiiiiie e 19
8.1.1. Ocean Protect OceanGuard (200 MICIOMN) .....ceiiiueurieiiaee ettt e e e e et see e e e e e s anebeeeeeaeeeaaneneeees 19
8.1.2. Ocean Protect StormFilter 690 PSOrD ........coouiiiiii e 19
8.2.  Stormwater Quality Modelling (MUSIC) MethodolOogy .........c..uuueiiiiaiiiiiiiiiiiee e 19
S TR IV = 1 1 (=] 0 = Lo = SRR 23
(0 @ 1 o] ¥ =3 1o ] [P 24
Figures
Figure 2-1 - Site Locality (SOURCE: QLD GIODE, 2023)......cccciiiiiiiiiieie e e eeciieiee et se et ee e e e e s s e e e e e e s annnnneees 8
Figure 3-1 - Proposed Development (Leffler Simes Architects, 2023).........uuuiiiiieiiiiiiiiiieeee e 10
Figure 3-2 - Schematic of Proposed Stormwater Management Strategy........cceeeeeiiiriirieeeeeiniiiiieee e 10
Figure 6-1 - Existing Internal Site CatChMENT..........ooiuiiiiii e a e e 13
Figure 6-2 - Upstream EXternal CatChMENT. ..........oiiiiiiiiiiiiiiie e 14
Figure 8-1 - MUSIC Link and NOGE DIAGIAM .......eiiiiiiiiiaiiiiie ettt e s e e e sba e e e nnnnees 20

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 3 OF 31



*)NORTHROP

Tables

Table 1-1 - Property DETAIIS. .......coiiieiiiiiiiie ittt ettt e et e et e e e e e et e e e e e e e nnes 7
Table 5-1 - Water QUAIILY ODJECTIVES........ciiiiiiiiiiitiie ettt e sb e s et e e e nees 12
Table 6-1 - CatChMENT DETAIIS .......ccie ittt e e e e e e e e e s e st eeeeeeaesssbeaereeeeessannrnaeeeaeeas 15
Table 6-2 - Rational Method Peak FIOW RALES.........uuiiiiiiiiiiiiiiiiee ettt e e e e e e e e snnrnaeeeeee s 15
Table 6-3 - IL-CL Hydrological MOdel PArameEtersS .........ccoiiiuiiiiiiie et s ettt e s a e e e s eanananeeee s 16
Table 6-4 - Rational Method ComMPAariSON SUMIMAIY .......ccciiiuviiiiieeeeisciiiieeeee e e s e st e e e e e e s e snbrareeee e e s s ansnrrareeeees 16
Table 6-5 — OSD TanK ParamMEtEIS .........uueiiiiiiiiiiiiii ittt e e e s bbb et e e e e e e e e aabb e et e e e e e e s e annbaeeeaaaeas 17
Table 6-6 - West Catchment Comparison of Pre and Post Development FIOWS ..., 17
Table 6-7 - Comparison of Pre and Post Development FIOWS .........ooouviiiiiiiiiiiiieccee e 17
Table 8-1 - Rainfall RUNOf PAramMeerS .........cooiiiiiiiiiiie ettt e e e e et e e e e e e s e annbneeeaeaeas 21
Table 8-2 - Catchment SOUrce NOUE SUMMEAIY .......eiiiiiiiiiiiiiiee ittt bbb e s 21
Table 8-3 - Water Quality Parameters for MUSIC SOUICE NOUES..........uuuiiiieeeiiiiiiiiieeie e e eireee e e e e s sinreeeeeee s 22
Table 8-4 - MUSIC MOAEl RESUILS..........uiiiiiiee ettt e e e e e e s e et e e e e e e s s snnbe e e e aeeessanntneeeeeeeas 22
Appendices

Appendix A — Civil ENGINEEIING PIANS .......oiiiiiiiiiii ittt e et e et e e e s abaeeeeans 25
Appendix B — Rational Method CalCUIALIONS ..........cuuiiiiiiiiie ettt saae e 26
APPENCIX C — SItE SUIVEY PIAN ..ottt ettt e st e st e e e as bt e e e e snbae e e e sbaeeeeans 27
AppendiX D — ArChiteCIUIAl DIAWINGS .......vviiieieeee e e ittt e e e e e et e e e e e e s e e e e e e e e sasste e e reeaeesssntabeeaeeeeeesansnnnees 28
Appendix E — Ocean Protect Maintenance INfOrmMation ...........ccuuvvireeeriiiiiiiiiice e e e e 29
Y o] 01T o 1) Sl 5T I SRR 30
P o] oLt oo [ C R o ORIV =T o] o1 o U PRUTRT 31

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 4 OF 31



" )NORTHROP
Glossary

ADP Area Development Plan

AEP Annual Exceedance Probability

ARI Average Recurrence Interval

ESR Engineering Services Report

EY Exceedances per year

IECA International Erosion Control Association
kL Kilolitres

MCU Material Change of Use

ML Megalitres

MUSIC Model for Urban Stormwater Improvement Conceptualisation
QUDM Queensland Urban Drainage Manual
ROL Reconfiguring of a Lot

SBSMP Site Based Stormwater Management Plan
SPP State Planning Policy

SQID Stormwater Quality Improvement Device
WQO Water Quality Object

WSUD Water Sensitive Urban Design

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 5 OF 31



*)NORTHROP

Executive Summary

Northrop Consulting Engineers Pty Ltd (Northrop) have been engaged by SPG Developments (Manager) Pty
Ltd to prepare a Site Based Stormwater Management Plan (SBSMP) for Development Application submission
to Rockhampton Regional Council (Council). The proposed Commercial Development is located at 337-341
Yaamba Road, Park Avenue QLD and will deliver a multiple retail buildings including associated car parking,
access, drainage and services infrastructure and earthworks/retaining.

This SBSMP addresses the stormwater management strategy for the proposed development and demonstrates
that the proposed development can be constructed and operated in accordance with all stormwater objectives
required for the development. The primary outcomes of this SBSMP are as follows:

Lawful Point of Discharge

The existing lawful point of discharge for the site is stormwater infrastructure within Moores Creek. The southern
portion of the site currently has no internal stormwater infrastructure and all flows generated on the site flow
overland towards the adjacent swales to the south of the site. The existing developed portion (existing Spotlight
building) drains to internal pit and pipe systems which drain to stormwater infrastructure within Yaamba Road
and Mercy Health Aged Care Village. It is proposed to maintain the existing lawful point of discharge in the post
development case.

Stormwater Quantity

The stormwater quantity objective was to demonstrate non-worsening in peak discharges from the subject site
for all storm events up to and including the 100-year. The purpose is to ensure that the existing infrastructure
and/or downstream properties are not adversely affected.

To achieve non-worsening, the proposed development requires a total detention volume of 580 m® which has
been achieved via two underground tanks. Tank 1 (185m®) and Tank 2 (395 m®) has been sized for Catchments
D1 and D2, respectively. The design of the tanks was undertaken using DRAINS modelling software. The tank
has been sized to mitigate post development flows to pre-development flows for all rainfall events up to and
including the 1% AEP.

Stormwater Quality

Stormwater quality infrastructure has been included in the design to achieve the water quality objectives for
South East Queensland specified in the State Planning Policy 2017, namely, the removal of gross pollutants,
suspended solids, nitrogen and phosphorus. The proposed treatment train was modelling using MUSIC
modelling software and includes the following SQID’s:

e 17 x Ocean Protect OceanGuard 200micron filter baskets to all stormwater inlet pits within the site;

* Tank 1 — 18 x Ocean Protect Stormfilter 690 Psorb Cartridges located within a 9.5m? Stormfilter
Chamber

* Tank 2 — 13 x Ocean Protect Stormfilter 690 Psorb Cartridges located within a 9.5m? Stormfilter
Chamber

Erosion and Sediment Control

Construction phase ESCP measures are to be implemented during construction in accordance with the relevant
requirements.

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
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Northrop Consulting Engineers Pty Ltd (Northrop) have been engaged by SPG Developments (Manager) Pty
Ltd to develop a Site Based Stormwater Management Plan (SBSMP) in support of a Development Application
submission to Rockhampton Regional Council (Council) and any nominated referral agency. The proposed
Commercial Development is located at 337-341 Yaamba Road, Park Avenue QLD (Lot 24 SP191047), the full
site details are summarised in Table 1-1 below. The proposed development will deliver a multiple retail buildings
including associated car parking, access, drainage and services infrastructure and earthworks/retaining.

1. Introduction

Table 1-1 - Property Details

Category Description

Site Address 337-341 Yaamba Road, Park Avenue QLD
Lot Title Lot 24 SP191047

Total Site Area 2.686 Ha

Proposed Land Use Commercial Development

This primary objectives of this SBSMP is to define the following:

e Lawful point of discharge

e Stormwater Conveyance and Flood Management
e Stormwater Quantity management strategy

* Stormwater Quality management strategy

* Erosion and Sediment Control strategy.

1.1. Related Reports and Documents
This report is to be read in conjunction with the following reference documents:

*  Civil Design Drawings by Northrop. Drawings No C00-001 to C00-322 (Revision 3)

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
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2. Site Context and Existing Characteristics

The subject site is located at 337-341 Yaamba Road, Park Avenue QLD and is within Rockhampton Regional
Council jurisdiction. The site is located adjacent to Mercy Health Age Care Village in the north-west.

The site is currently bound by:

* Yaamba Road to the east;
* Moores Creek Road to the south; and
* Mercy Health Aged Care Village to the north-west

The northern portion of the site comprises of a single commercial building (Spotlight) and associated car park
which will be retained. The balance of the site comprises of undeveloped vegetated area which grades towards
Moores Creek Road. Moores Creek is located approximately 130m south-east of the site. Figure 2-1 below
illustrates the site’s locality and existing site characteristics.

SEVENTH DAY
ADVENTIST

# SPOTLIGHT ¥
§ SITE

MERCY HEALTH AGED M

CARE VILLAGE

Figure 2-1 - Site Locality (SOURCE: QLD Globe, 2023)
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2.1. Existing Site Characteristics

The northern portion of the site comprises of a single commercial building (Spotlight) and associated car park
which will be retained. The balance of the site comprises of undeveloped vegetated area which grades towards
Moores Creek Road.

The stormwater management strategy for the overall development will require the site to adopt an on-site
stormwater quantity and quality measures to achieve the council requirements.

The developable portion of the site (southern portion) consists of two existing catchments (E1 & E2) that
generally falls southwards towards swale drain in the northern verge of Moores Creek Road at grades of
approximately 1-6 % (refer to Appendix C). The site is unaffected by upstream catchments.

2.2. Existing Lawful Point of Discharge
The following existing stormwater infrastructure has been identified in the vicinity of the site using site survey
information (refer to Appendix C):

* Drainage swale located in the northern verge of Moores Creek;

* A stormwater manhole located within Mercy Health Aged Care to the north of the site;

*  Two 450mm diameter drainage pipe located within an easement in the site directs flows south between
the abovementioned manhole and a manhole located within the site near the southern boundary;

* A 750x450mm RCBC conveys the abovementioned flows to inlets located in the norther verge of
Moores Creek Road; and

e A 1200x450mm RCBC and a 600x400 mm RCBCs located within Moores Creek Road conveys flows
from the abovementioned inlets to stormwater pipes located to the south of Moores Creek Road before
discharging to Moores Creek.

The existing lawful point of discharge for the site is the stormwater infrastructure within Moores Creek Road.
The southern portion of the site currently has no internal stormwater infrastructure and all flows generated on
the site flow overland towards the adjacent swales to the south of the site. The existing developed portion
(existing Spotlight building) drains to internal pit and pipe systems which drain to stormwater infrastructure within
Yaamba Road and Mercy Health Aged Care Village. It is proposed to maintain the existing lawful point of
discharge in the post development case.

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
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The proposed development is a Commercial Development that involves construction of multiple retail buildings
including associated car parking, access, drainage and services infrastructure and earthworks/retaining.

3. Proposed Development

The proposed architectural layout of the development prepared by Leffler Simes Architects is shown below in
Figure 3-1. Full Architectural drawings are included in Appendix D.

Figure 3-1 - Proposed Development (Leffler Simes Architects, 2024)

3.1. Proposed Stormwater Management Strategy
The proposed development will introduce a new internal pit and pipe system and connect into the existing lawful
point of discharge defined in Section 2.1.

Runoff generated from the site will be captured and conveyed through the proposed stormwater quantity and
quality control devices. A small portion of the site will bypass the tanks and discharge towards the existing
roadside channel, similar to the existing conditions.

The site will connect directly to the pit and pipe system downstream of the headwall within the verge of the road
reserve (Moores Creek Road).

A schematic of the proposed stormwater strategy is presented below in Figure 3-2.

' Tl s LTRAS \ O
e e '\:y S T ;.- % éﬁ-- >~
4 ‘)'5.

EXISTING SPOTUGHT

% Gooon kg
N7 st

. © CATCHMENT
EXT1 + EXT2

Figure 3-2 - Schematic of Proposed Stormwater Management Strategy
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The subject site is located approximately 130m north-west of Moores Creek and 2km east of Fitzroy River.
Moores Creek is a tributary of Fitzroy River.

4. Flood Management

The updated ‘Lower Fitzroy River Floodplain’ report prepared by AECOM for the Department of Transport and
Main Road (TMR) models the extent of flooding caused by Fitzroy River using all storm events up to and
including the 1% AEP storm event. Results of model demonstrates the existing site is unaffected by flooding of
Fitzroy River during 1%AEP storm event.

‘The Moores Creek Local Catchment Study’ also prepared by AECOM for RRC, indicates minor localised
ponding within the site and in the drainage swale within the northern verge of Moores Creek Road during 1%

AEP storm event. However, the site remains unaffected by flooding of Moores Creek during 1% AEP storm
event.

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
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5. Stormwater Management Objectives

5.1.

Development Control Plan Objectives

Stormwater management for the proposed development has been designed in accordance with the following
documents:

Rockhampton Regional Council Planning Scheme

Capricorn Municipal Development Guidelines

State Planning Policy (SPP), 2017

Environmental Protection (Water) Policy, 2009)

Queensland Urban Drainage Manual (QUDM) Fourth Edition, 2016

Water By Design MUSIC Modelling Guidelines, Version 3.0, 2018

Water by Design - Construction and Establishment Guidelines: Swales, Bioretention Systems and
Wetlands V1.1, 2010

Plumbing and Drainage Code AS3500.3

Australian Rainfall and Runoff Guideline (ARR)

International Erosion Control Association — Best Practise Erosion and Sediment Control, 2008

The stormwater management objectives for the development are summarised below:

Development should not result in water being diverted onto land that is not normally subject to overland
flow

Define a lawful point of discharge that will not cause an actionable nuisance in accordance with QUDM
Ensure that the development does not create adverse flood impacts to upstream or adjacent properties
No increase in post development flows for all rainfall events up to and including 1% AEP event
Stormwater quality to achieve the minimum design requirements of the State Planning Policy (2017)
and achieve water quality objectives in accordance with Environmental Protection (Water) Policy
(2009), as follows in Table 5-1 below.

Table 5-1 - Water Quality Objectives

Pollutant Percent Reduction

Gross Pollutants (>5mm), GP 90%
Total Suspended Solids, TSS 80%
Total Phosphorous, TP 60%
Total Nitrogen, TN 45%

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
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6. Stormwater Quantity Management

6.1. Existing Drainage Scenario
The southern area of the site for the proposed works does not have any internal drainage systems, flows
generated on the site overland flow to existing stormwater infrastructure along the southern boundary of the site
located within the northern verge of Moores Creek Road.

The existing Spotlight building and associated car park is presently serviced by internal pit and pipe systems
which drain to the existing stormwater infrastructure within Yaamba Road to the east with majority of the
Spotlight site discharging to the Mercy Health Aged Care Facility via pipe and overland flow (DN300 pipe
connection, refer to Appendix C for Survey). Flows from the Aged Care Facility will discharge to the existing
dual DN450 pipes which traverse the site.

There is one external catchment north of the site which consists of grassed area within the Rockhampton
Seventh Day Adventist Church site which overland flows over the boundary into the western portion of the
Spotlight Carpark (Catchment EXT2), refer to Figure 5-2. During a minor event these flows will discharge to the
Aged Care Site via pipe and overland flow. The existing DN300 pipe connection to the aged Care Facility has
been assessed and found that flows ponding in the Spotlight site will overtop the existing kerb during the 10%
AEP into the southern portion of the site. These flows have been considered in the design of the site and sizing
of the detention tanks.

Figure 6-1 below shows the approximate breakdown of the internal and external catchments in relation to the
site.

[_ _______________________ _I_ ________________ M
—
I H LAY
| | | SPOTLIGHT BAGS TO GO
|| EAN =
I MERCY HEALTH | ==
I AGED CARE VILLAGE | ” " L] J l
-‘ - -

I ” 1t » y 1 | T I
| ; (l’ — ] I -7,—-——-

b | e = ; f
| i % mcgnem # L~ e —— J
I /3 s | . A2 Y ¢ {
— 3 ’ CATCHMENT
I |\ o/ I £2

it .
:, L b — ‘Ir — L
| = = = % T - =% 3 - I <« ¥ #
— = “ A T s e z

I LPOD A}_,/" | ify
L 112002450 RCBC MOORES CREER- e L 5

__________________.___‘_ LP;JDB> e e b s s b v | s S g oo oy B e Y s
REFER SHEET 2 600x450 RCBC REFER SHEET 3

Figure 6-1 - Existing Internal Site Catchment
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Figure 6-2 - Upstream External Catchment

6.2. Stormwater Conveyance Management
The development consists of two catchments (D1 & D2) which will discharge to the proposed On-site Detention
(OSD) tanks contained within the boundary of the site before discharging to the downstream lawful point of
discharge.

Flows from the external Spotlight/Church Site to the north which overtop the kerb in the existing scenario will
be piped through the site. The external flows will be pipes to the downstream East LPOD similar to existing
conditions. Tank 2 has been sized to cater for the piped external catchment to ensure non-worsening is achieved
at the Eastern LPOD.

During the 100% blocked scenario, external flows will overtop the kerb and overland flow through the eastern
loading dock. In this scenario, flows will continue through the site to the Moores Creek Rd verge without
inundating the building pads.
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6.3. Rational Method Calculations

Existing and developed rational method calculations have been prepared in accordance with QUDM for the 1,
2,5, 10, 20, 50, and 100-year rainfall events. All of the parameters used for the rational method calculations are
summarised below in Table 6-1, and Table 6-2. Refer to Appendix B for full rational method calculations.

Table 6-1 - Catchment Details

: Runoff Time of
Catchment " Slope Fraction o :
Catchment Description . Coefficient Concentration
ID (%) Impervious 2 .
(C10) (min)
El Existing Undeveloped site  1.012 5% 0.00 0.70 16.2
E2 Existing Undeveloped site  0.715 2% 0.00 0.7 19.4
D1 Developed Site 0.7974 1% 0.90 0.88 6
D2 Developed Site 0.8594 3% 0.90 0.88 8
D3 Developed Site, Bypass 0.013 1% 0.53 0.75 5

External Catchment —
EXT1 Spotlight Carpark 0.735 1% 0.95 0.89 18
External Catchment
EXT2  Seventh Day Adventist 0.532 0.5% 0.0 0.7 6.3
Site
IFraction impervious taken from Survey and Proposed Development
2Runoff coefficient taken from QUDM — Table 4.5.3 and Table 4.5.4

Table 6-2 - Rational Method Peak Flow Rates

Peak Flow (m?3/s)

Catchment

ID Q1 Q2 Q5 Q10 Q20 Q50 Q100
El 0.126 0.149 0.221 0.274 0.330 0.428 0.499
E2 0.082 0.097 0.144 0.179 0.216 0.278 0.326
D1 0.173 0.205 0.306 0.377 0.455 0.579 0.645
D2 0.187 0.221 0.330 0.406 0.491 0.624 0.696
EXT1 0.160 0.189 0.282 0.347 0.420 0.533 0.595
EXT2 0.070 0.083 0.123 0.153 0.184 0.238 0.278

Table 6-2 above indicates an increase in peak flows for the site as a result of the development. Detailed
hydrological modelling using a storage routing model has been prepared to analyse flow attenuation
requirements listed in the stormwater quantity objectives in Section 4.

6.4. Hydrological Modelling (DRAINS)
Hydrological modelling of the existing and developed site has been modelled using DRAINS software. The IL/CL
hydrological model was adopted as the hydrological model to allow for comparison against the traditional
rational method in accordance with QUDM.
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The DRAINS model was setup using the same parameters used in the traditional rational method listed in Table
6-1. The hydrological model parameters used in DRAINS are shown in Table 6-3. Comparison of the DRAINS
model is summarised in Table 6-4 and demonstrate the general compatibility between the two hydrological
models (Refer to Appendix B for full Rational Method calculations).

Table 6-3 - IL-CL Hydrological Model Parameters

Parameter Valuetl

Impervious Area Initial Loss (mm) 1
Impervious Area Continuing Loss (mm) 0
Pervious Area Initial Loss (mm) 25
Pervious Area Continuing Loss (mm) 2

2019 Rainfall Depths from ARR Data Hub
using site coordinates
Kinematic Wave Equation using detailed
catchment parameters
! Development parameters adopted from previously approved Stormwater Management Plan prepared by

Cardno

IFD Data

Time of Concentration

Table 6-4 - Rational Method Comparison Summary

ARI D1

) E1l (DRAINS) % Difference (DRAINS) % Difference
1 0.126 0.116 -8.82% 0.173 0.203 14.53%
2 0.149 0.146 -2.24% 0.205 0.253 18.93%
5 0.221 0.194 -13.66% 0.306 0.31 1.32%
10 0.274 0.257 -6.69% 0.377 0.357 -5.60%
20 0.330 0.326 -1.37% 0.455 0.418 -8.89%
50 0.428 0.39 -9.62% 0.579 0.496 -16.64%
100 0.499 0.468 -6.72% 0.645 0.563 -14.64%

6.5. On-Site Detention (OSD) System Design

An OSD system has been designed to achieve the stormwater quantity objectives listed in Section 4. The tank
parameters are summarised below in Table 6-5.

The detention tank has been sized to ensure post development flows do not exceed pre-development flows for
the entire catchment. The external catchment has been included in the tank design to allow for the change in
catchment runoff characteristics that occur when piping a catchment.

The results in Table 6-7 summarises that the site post-development flows are restricted to the pre-development
flows for all storm events up to and including the 1% AEP Event.

Engineering drawings in Appendix A provide more details on the tank arrangement and locality.
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Table 6-5 - OSD Tank Parameters

OSD Parameters Tank 1 (West) Tank 2 (East)
Required Tank Volume 185 m3 395 m3
Tank Base Area 170 m? 380 m?
Maximum Water Depth 1090 mm 1040 mm
Orifice 1 300x250mmmm @ base of tank 300x200mm @ base of tank
Orifice 3 1.2m Weir @ 820mm from base of tank 2m Weir @ 900mm from base of tank

Table 6-6 - West Catchment Comparison of Pre and Post Development Flows

ARI El D1 D1
(years) Existing - Unmitigated Total Developed - Unmitigated Total Developed - Mitigated

1 0.116 0.203 0.115
2 0.146 0.253 0.138
5 0.195 0.31 0.163
10 0.257 0.357 0.211
20 0.325 0.418 0.302
50 0.394 0.496 0.385

100 0.474 0.563 0.461

Table 6-7 - Comparison of Pre and Post Development Flows

E2+EXT1+EXT2 D1+EXT1+EXT2 D1+D2+EXT1
Existing - Unmitigated Total Developed - Unmitigated Total Developed - Mitigated
1 0.077 0.215 0.072
2 0.098 0.267 0.086
5 0.135 0.328 0.109
10 0.195 0.4 0.193
20 0.256 0.491 0.24
50 0.356 0.644 0.267
100 0.445 0.761 0.301

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 17 OF 31



*)NORTHROP

7. Stormwater Quality Management - Construction Phase

7.1.

Erosion and Sediment Control

Prior to construction commencing, it is the principal contractor’s responsibility to ensure adequate erosion and
sediment control measures are installed around the subject site to minimise disturbance and ensure the quality
of runoff discharging from the site is of an acceptable standard.

An erosion and sediment control plan (ESCP) will be included in a future Operational Works Application. The
ESCP will be prepared in accordance with the Best Practice Erosion and Sediment Control Manual (ICEA 2009)
based on Type 1 techniques. Erosion and sediment control techniques used for the site will include:

Sediment barriers to be installed on all entrances to stormwater inlet pits

Construction entry and exit shakedown areas

Sediment fences are to be installed on the downstream boundaries of the subject site

Construction of temporary bunds at the top of all earthworks batters to ensure runoff is directed away
from exposed batters

Construction of temporary diversion drains to divert water to sediment basins and around any stockpiles
Sediment fences to be installed on the downstream side of any stockpiles

Stabilisation of all batters upon reaching the finished earthworks levels

Dust control measures which includes covering stockpiles, maintain site fences and watering exposed
areas

Sediment basin in accordance with IECA Best Practice Erosion and Sediment Control
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8. Stormwater Quality Management - Operational Phase

8.1. Proposed Stormwater Quality Improvement Devices (SQID’s)
During the operational phase of the development, is it proposed to construct the following stormwater quality
improvement devices (SQID’s) to achieve the stormwater quality objectives summarised in Section 5.1:

e 17 x Ocean Protect OceanGuard 200micron filter baskets to all stormwater inlet pits within the site;

* Tank 1 — 18 x Ocean Protect Stormfilter 690 Psorb Cartridges located within a 9.5m? Stormfilter
Chamber (West)

* Tank 2 — 13 x Ocean Protect Stormfilter 690 Psorb Cartridges located within a 9.5m? Stormfilter
Chamber (East)

Engineering drawings in Appendix A provide more details on the tank arrangement and locality.

8.1.1. Ocean Protect OceanGuard (200 micron)
The OceanGuard 200 inserts will be used as a pre-treatment for stormwater runoff to capture litter and coarse
sediment surface flows on the site. OceanGuard inserts are to be installed on all surface inlet pits within the
development.

The 200 Oceanguards consist of a steel frame and a cage. Within the cage a screening bag is attached to
capture litter, debris, sediment and other pollutants from stormwater flows. The mesh size of the screening bag
proposed for each OceanGuard within the site is 200 micro-meters. The mesh size is small enough to capture
heavy metals and hydrocarbons associated with solids in the stormwater flows.

8.1.2. Ocean Protect StormFilter 690 PSorb
The Stormfilter 690 Psorb cartridges will be installed in the OSD tank (refer to section 0).

The Ocean Protect StormFilter system is a passive stormwater filter that cleans stormwater through a patented
passive filtration system, effectively removing pollutants to meet the most stringent regulatory requirements.
The StormFilter stormwater treatment system uses rechargeable, self-cleaning, media-filled cartridges to
absorb and retain the most challenging pollutants from stormwater runoff including total suspended solids,
hydrocarbons, nutrients, soluble heavy metals, and other common pollutants.

8.2. Stormwater Quality Modelling (MUSIC) Methodology
Stormwater quality modelling for the site was prepared using ‘Model for Urban Stormwater Improvement
Conceptualisation’ (MUSIC) Version 6.3. The model has been built to assess the adequacy of the proposed
SQID’s and to ensure that the quality of stormwater meets the WQO'’s for the development. A diagrammatic
layout of the MUSIC Model is presented in Figure 8-1 below.
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Figure 8-1 - MUSIC Link and Node Diagram

13 x 699 PSORB Stormfilter (MCC Brisbane)

For the analysis of the MUSIC modelling, Meteorological data (average potential evapotranspiration (PET) and
Rainfall Station) was based on the recommendations listed in WBD MUSIC Modelling Guidelines for SEQ. The
rainfall data was obtained from the Bureau of Meteorology for Station No. 39083, Rockhampton. The analysis
was undertaken using a 6 min time step for the period 01/01/1980 to 31/12/1989.

The following rainfall and runoff parameters shown in Table 8-1 have been utilised.
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Table 8-1 - Rainfall Runoff Parameters

Land Use Category Commercial and Industrial
Rainfall Threshold (mm/day) 1
Soil Storage Capacity (mm) 18
Initial Storage (% of Capacity) 10
Field Capacity (mm) 80
Infiltration Capacity Coefficient — a 243
Infiltration Capacity Exponent — b 0.6
Initial Depth (mm) 50
Daily Recharge Rate (%) 0
Daily Base flow Rate (%) 31
Daily Deep Seepage Rate (%) 0

* Parameter values taken from WBD — MUSIC Modelling Guidelines for SEQ, V3.0 (2018), Table A1.2

The catchments used for MUSIC modelling were broken down into land use category to accurately model the
pollutant runoff characteristics for all land-use categories. The Source node catchments are summarised below
in Table 8-2.

Table 8-2 - Catchment Source Node Summary

Catchment ID MUSIC Source Nodes Catchment Area (Ha) Impervious %
Roof 0.433 100%
Tank 1
0,
(West) Road 0.274 100%
Ground 0.093 47%
Roof 0.249 100%
Tank 2
0,
(East) Road 0.509 100%
Ground 0.102 51%
D3 Ground 0.013 71%

(Bypass Tank)

The pollutant concentration parameters used in the model were based on information provided in Water By
Design — MUSIC Modelling Guidelines for South East Queensland V3.0 (2018). The parameters are listed in
Table 8-3 below:

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 21 OF 31



*)NORTHROP

Log TN (mg/L)

Table 8-3 - Water Quality Parameters for MUSIC Source Nodes

Log TSS (mg/L) Log TP (mg/L)

Land- Use Category

Storm Flow Base flow Storm Flow Base Flow Storm Flow Base Flow

o A Mean 1.30 N/A -0.89 N/A 0.37 N/A
(Commercial) gt pey 0.38 N/A 0.34 N/A 0.34 N/A
N Mean 2.43 0.78 -0.30 -0.60 0.37 0.32
(Commercial) gt pey 0.38 0.39 0.34 0.50 0.34 0.30
S Mean 2.16 0.78 -0.39 -0.60 0.37 0.32
(Commercial) gt pey 0.38 0.39 0.34 0.50 0.34 0.30

*Parameter values taken from WBD — MUSIC Modelling Guidelines for SEQ, V3.0 (2018), Table 3.9.

Table 8-4 - MUSIC Model Results

Annual Loads (kg/yr) % Reduction
Pollutant Compliance
Residual
TSS 2440 222 90.9 80 OK
TP 4.91 1.56 68.4 60 OK
TN 34.7 19.1 45 45 OK
GP 281 1.94 99.3 90 OK

The modelling results shown in Table 8-4 demonstrates that the treatment train will achieve the water quality
targets set out in Table 5-1.
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All the stormwater quantity and quality infrastructure detailed in this document are contained within the subject
site and will remain an asset of the development’s property owner, Body Corporate or similar internal authority.

9. Maintenance

Maintenance of the all SQIDs will be the responsibility of body corporate for the development / property owner.
The maintenance should be carried out in accordance with the manufacturer's recommendations and as a
minimum shall include the following:

¢ Ocean Protect ‘Stormfilter’
Maintenance to be carried out by manufacturer’'s maintenance staff including but not limited to de-silting of
cartridges. Refer to Appendix E for further information regarding the maintenance of the proposed StormFilter.

* Ocean Protect ‘OceanGuards’
Maintenance to be carried out by manufacturer’'s maintenance staff including but not limited to inspection of
basket and removal and lawful disposal of trapped litter/sediment. Refer to Appendix E for further information
regarding the maintenance of the proposed OceanGuards.
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10. Conclusion

Northrop Consulting Engineers has prepared this SBSMP for the proposed Commercial Development at 337-
341 Yaamba Road, Park Avenue QLD. Based on investigations, analyses and designs, it has been
demonstrated that the proposed development can be constructed and operated in accordance with all
stormwater objectives listed in Section 4. The primary outcomes of this SBSMP are as follows:

Lawful Point of Discharge - The existing lawful point of discharge (stormwater infrastructure within
Moores Creek) will be maintained with a majority of the site flows being captured for stormwater quantity
and quality treatment. A small portion of site frontage will bypass the internal collection system as
overland flow, being directed towards the existing stormwater channel, however the combined site
runoff achieves all stormwater quantity and quality objectives

Stormwater Quantity — Two underground detention tanks of 185m?® (Tank 1) and 395m? (Tank 2) have
been sized using the DRAINS modelling software. The tanks have been sized to mitigate post
development flows to pre-development flows for all rainfall events up to and including the 1% AEP
Event. The sizing of the tanks have considered all external and bypass catchments.

Stormwater Quality - The proposed treatment train was modelling using MUSIC modelling software
and includes the following SQID’s:

o 17 x Ocean Protect OceanGuard 200micron filter baskets to all stormwater inlet pits
o Tank 1 - 18 x Ocean Protect Stormfilter 690 Psorb Cartridges
o Tank 2 — 13 x Ocean Protect Stormfilter 690 Psorb Cartridges

Erosion and Sediment Control - Construction phase ESCP measures are to be implemented during
construction in accordance with the relevant requirements of the State Planning Policy and IECA Best
Practice Erosion and Sediment Control

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 24 OF 31



*)NORTHROP

Appendix A — Civil Engineering Plans
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DESIGNED BY: HJ

DATE: 23/09/2022
‘ NORTH Ro P PROJECT NAME: Spotlight Property Group

JOB No: BN221936

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: E1
Description: Existing Catchment 1
Catchment Area, A : 1.01 Ha
Surface Type

Overland Sheet Flow Path Length, L : 100 m Pavement| 0.015

Hortons Surface Roughness Factor, n : 0.045 Soil| 0.0275

Slope of surface, S : 5 % Poor Grass| 0.035

Time of Concentration, t : 16.2 minutes Average Grass| 0.045

Impervious Fraction, f;: 0 Dense Grass 0.06

Land Description (Only use if f; <0.2) tow D::;';i::::a;fy- MIED
10year Discharge Coefficient, Cyq: 0.7
R a R O
e oefficie Vischarge QUDM, Table 4.5.2
1EY 80.22 0.56 0.126 1year ARI: 0.8
0.5 EY 89.28 0.60 0.149 2 years ARI: 0.85
0.2 EY 118.00 0.67 0.220 5 years ARI: 0.95
10% 139.40 0.70 0.274 10 years ARI: 1

5% 160.00 0.74 0.330 20 years ARI: 1.05
2% 189.00 0.81 0.427 50 years ARI: 1.15
1% 211.60 0.84 0.499 100 years ARI: 1.2

QUDM, Table 4.5.3 - Table of C,, values

0.00 0.20 0.40 0.60 0.80 0.90 1.00
39-44 < 0.44 0.55 0.67 0.78 0.84 0.90
45-49 2 0.49 0.60 0.70 0.80 0.85 0.90
50-54 % 0.55 0.64 0.72 0.81 0.86 0.90
55-59 i 0.60 0.68 0.75 0.83 0.86 0.90
60-64 g 0.65 0.72 0.78 0.84 0.87 0.90
65-69 % 0.71 0.76 0.80 0.85 0.88 0.90
70-90 = 0.74 0.78 0.82 0.86 0.88 0.90

QUDM, Table 4.5.4 - Cy, value for zero fraction impervious

Medium density bush: Low density bush:
High Density Bush good grass cover, high density poor grass cover, low density pasture,
pasture, zero tillage cropping low cover bare fallows

Land
Description

Intensity Soil Permeability Soil Permeability Soil Permeability

(mm/hr) High | Med | Low High | Med | Low High | Med | Low
39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48
45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59
50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69
55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70
60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70
65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70
70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70




DESIGNED BY: HJ

DATE: 23/09/2022
‘ NORTH Ro P PROJECT NAME: Spotlight Property Group

JOB No: BN221936

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: E2
Description: Existing Catchment 2
Catchment Area, A : 0.71 Ha
Surface Type

Overland Sheet Flow Path Length, L : 100 m Pavement| 0.015

Hortons Surface Roughness Factor, n : 0.045 Soil| 0.0275

Slope of surface, S : 2 % Poor Grass| 0.035

Time of Concentration, t : 19.4 minutes Average Grass| 0.045

Impervious Fraction, f;: 0 Dense Grass 0.06

Land Description (Only use if f; <0.2) tow D::;';i::::a;fy- MIED
10year Discharge Coefficient, Cyq: 0.7
R a R O
e oefficie Vischarge QUDM, Table 4.5.2
1EY 73.98 0.56 0.082 1year ARI: 0.8
0.5 EY 82.32 0.60 0.097 2 years ARI: 0.85
0.2 EY 109.00 0.67 0.143 5years ARI: 0.95
10% 128.60 0.70 0.178 10 years ARI: 1

5% 148.00 0.74 0.215 20 years ARI: 1.05
2% 174.00 0.81 0.276 50 years ARI: 1.15
1% 195.40 0.84 0.324 100 years ARI: 1.2

QUDM, Table 4.5.3 - Table of C,, values

0.00 0.20 0.40 0.60 0.80 0.90 1.00
39-44 < 0.44 0.55 0.67 0.78 0.84 0.90
45-49 2 0.49 0.60 0.70 0.80 0.85 0.90
50-54 % 0.55 0.64 0.72 0.81 0.86 0.90
55-59 i 0.60 0.68 0.75 0.83 0.86 0.90
60-64 g 0.65 0.72 0.78 0.84 0.87 0.90
65-69 % 0.71 0.76 0.80 0.85 0.88 0.90
70-90 = 0.74 0.78 0.82 0.86 0.88 0.90

QUDM, Table 4.5.4 - Cy, value for zero fraction impervious

Medium density bush: Low density bush:
High Density Bush good grass cover, high density poor grass cover, low density pasture,
pasture, zero tillage cropping low cover bare fallows

Land
Description

Intensity Soil Permeability Soil Permeability Soil Permeability

(mm/hr) High | Med | Low High | Med | Low High | Med | Low
39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48
45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59
50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69
55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70
60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70
65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70
70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70




DESIGNED BY: AT

DATE: 15/03/2023
‘ NORT H Ro P PROJECT NAME: Spotlight Property Group

JOB No: BN221936

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: D1 BOM IFD's:
Description: West Catchment
Catchment Area, A : 0.7974 Ha
Overland Sheet Flow Path Length, L: 11 m Pavement| 0.015
Hortons Surface Roughness Factor, n : 0.015 Soil| 0.0275
Slope of surface, S : 1 % Poor Grass| 0.035
Time of Concentration, t: 6.0 minutes Average Grass| 0.045
Impervious Fraction, f;: 0.9 Dense Grass| 0.06
Land Description (Only use if f; <0.2)
10year Discharge Coefficient, Cyq: 0.88
Rainfall Runoff )
Event . o Discharge
Intensity Coefficient QUDM, Table 4.5.2
1EY 111.26 0.70 0.173 1 year ARI: 0.8
0.5 EY 123.80 0.75 0.205 2 years ARI: 0.85
0.2 EY 165.20 0.84 0.306 5 years ARI: 0.95
10% 193.40 0.88 0.377 10 years ARI: 1
5% 222.40 0.92 0.455 20 years ARI: 1.05
2% 261.20 1.00 0.579 50 years ARI: 1.15
1% 291.40 1.00 0.645 100 years ARI: 1.2

QUDM, Table 4.5.3 - Table of C,, values

Fraction Impervious, f;

Intensity

(mm/hr) 0.0 0.20 0.40 0.60 0.80 0.90 1.00
39-44 < 0.44 0.55 0.67 0.78 0.84 0.90
45-49 : 0.49 0.60 0.70 0.80 0.85 0.90
50-54 % 0.55 0.64 0.72 0.81 0.86 0.90
55-59 i 0.60 0.68 0.75 0.83 0.86 0.90
60-64 g 0.65 0.72 0.78 0.84 0.87 0.90
65-69 % 0.71 0.76 0.80 0.85 0.88 0.90
70-90 o~ 0.74 0.78 0.82 0.86 0.88 0.90

QUDM, Table 4.5.4 - C,, value for zero fraction impervious

Medium density bush: Low density bush:
Land . . . : .
o High Density Bush good grass cover, high density poor grass cover, low density
Description . .

pasture, zero tillage cropping pasture, low cover bare fallows

Intensity Soil Permeability Soil Permeability Soil Permeability
(mm/hr) High | Med | Low High | Med | Low High | Med | Low
39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48
45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59
50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69
55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70
60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70
65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70
70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70




DESIGNED BY: AT

DATE: 15/03/2023
‘ NORT H Ro P PROJECT NAME: Spotlight Property Group

JOB No: BN221936

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: D2 BOM IFD's:
Description: East Catchment
Catchment Area, A : 0.86 Ha
Overland Sheet Flow Path Length, L: 53.4 m Pavement| 0.015
Hortons Surface Roughness Factor, n : 0.015 Soil| 0.0275
Slope of surface, S : 2.5 % Poor Grass| 0.035
Time of Concentration, t: 6.3 minutes Average Grass| 0.045
Impervious Fraction, f;: 0.9 Dense Grass| 0.06
Land Description (Only use if f; <0.2)
10year Discharge Coefficient, Cyq: 0.88
Rainfall Runoff )
Event . o Discharge
Intensity Coefficient QUDM, Table 4.5.2
1EY 111.26 0.70 0.187 1 year ARI: 0.8
0.5 EY 123.80 0.75 0.221 2 years ARI: 0.85
0.2 EY 165.20 0.84 0.330 5 years ARI: 0.95
10% 193.40 0.88 0.406 10 years ARI: 1
5% 222.40 0.92 0.491 20 years ARI: 1.05
2% 261.20 1.00 0.624 50 years ARI: 1.15
1% 291.40 1.00 0.696 100 years ARI: 1.2

QUDM, Table 4.5.3 - Table of C,, values

Fraction Impervious, f;

Intensity

(mm/hr) 0.0 0.20 0.40 0.60 0.80 0.90 1.00
39-44 < 0.44 0.55 0.67 0.78 0.84 0.90
45-49 : 0.49 0.60 0.70 0.80 0.85 0.90
50-54 % 0.55 0.64 0.72 0.81 0.86 0.90
55-59 i 0.60 0.68 0.75 0.83 0.86 0.90
60-64 g 0.65 0.72 0.78 0.84 0.87 0.90
65-69 % 0.71 0.76 0.80 0.85 0.88 0.90
70-90 o~ 0.74 0.78 0.82 0.86 0.88 0.90

QUDM, Table 4.5.4 - C,, value for zero fraction impervious

Medium density bush: Low density bush:
Land . . . : .
o High Density Bush good grass cover, high density poor grass cover, low density
Description . .

pasture, zero tillage cropping pasture, low cover bare fallows

Intensity Soil Permeability Soil Permeability Soil Permeability
(mm/hr) High | Med | Low High | Med | Low High | Med | Low
39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48
45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59
50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69
55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70
60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70
65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70
70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70




DESIGNED BY: AT

DATE: 15/03/2023
‘ NORT H Ro P PROJECT NAME: Spotlight Property Group

JOB No: BN221936

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: EXT1 BOM IFD's:
Description: Spotlight Catchment
Catchment Area, A : 0.74 Ha
Overland Sheet Flow Path Length, L: 36 m Pavement| 0.015
Hortons Surface Roughness Factor, n : 0.015 Soil| 0.0275
Slope of surface, S : 1 % Poor Grass| 0.035
Time of Concentration, t: 6.3 minutes Average Grass| 0.045
Impervious Fraction, f;: 0.95 Dense Grass| 0.06
Land Description (Only use if f; <0.2)
10year Discharge Coefficient, Cyq: 0.88
Rainfall Runoff )
Event . o Discharge
Intensity Coefficient QUDM, Table 4.5.2
1EY 111.26 0.70 0.160 1 year ARI: 0.8
0.5 EY 123.80 0.75 0.189 2 years ARI: 0.85
0.2 EY 165.20 0.84 0.282 5 years ARI: 0.95
10% 193.40 0.88 0.347 10 years ARI: 1
5% 222.40 0.92 0.420 20 years ARI: 1.05
2% 261.20 1.00 0.533 50 years ARI: 1.15
1% 291.40 1.00 0.595 100 years ARI: 1.2

QUDM, Table 4.5.3 - Table of C,, values

Fraction Impervious, f;

Intensity

(mm/hr) 0.0 0.20 0.40 0.60 0.80 0.90 1.00
39-44 < 0.44 0.55 0.67 0.78 0.84 0.90
45-49 : 0.49 0.60 0.70 0.80 0.85 0.90
50-54 % 0.55 0.64 0.72 0.81 0.86 0.90
55-59 i 0.60 0.68 0.75 0.83 0.86 0.90
60-64 g 0.65 0.72 0.78 0.84 0.87 0.90
65-69 % 0.71 0.76 0.80 0.85 0.88 0.90
70-90 o~ 0.74 0.78 0.82 0.86 0.88 0.90

QUDM, Table 4.5.4 - C,, value for zero fraction impervious

Medium density bush: Low density bush:
Land . . . : .
o High Density Bush good grass cover, high density poor grass cover, low density
Description . .

pasture, zero tillage cropping pasture, low cover bare fallows

Intensity Soil Permeability Soil Permeability Soil Permeability
(mm/hr) High | Med | Low High | Med | Low High | Med | Low
39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48
45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59
50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69
55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70
60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70
65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70
70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70
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RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID:

EXT2

Description:

Spotlight Catchment

Catchment Area, A :

0.53

Overland Sheet Flow Path Length, L :

50

Hortons Surface Roughness Factor, n :

0.0275

Slope of surface, S :

0.5

Time of Concentration, t:

144

Impervious Fraction, f;:

0

Land Description (Only use if f; <0.2)

Low Density Bushland - MED
Soil Permeability

10year Discharge Coefficient, Cyq: 0.7
Rainfall Runoff
Event ain a. urTo. Discharge
Intensity Coefficient
mm/h C m 3/5
1EY 85.10 0.56 0.070
0.5 EY 94.68 0.60 0.083
0.2 EY 125.20 0.67 0.123
10% 147.80 0.70 0.153
5% 169.60 0.74 0.184
2% 200.40 0.81 0.238
1% 224.20 0.84 0.278

QUDM, Table 4.5.3 - Table of C,, values

Intensity

Fraction Impervious, f;

Ha

%
minutes

DESIGNED BY: AT
DATE: 15/03/2023
PROJECT NAME: Spotlight Property Group
JOB No: BN221936

BOM IFD's: 2019
Surface Type n

Pavement| 0.015

Soil] 0.0275

Poor Grass| 0.035
Average Grass| 0.045
Dense Grass| 0.06

QUDM, Table 4.5.2

Frequency Factor, Fy

1 year ARI:

2 years ARI:

5 years ARI:
10 years ARI:
20 years ARI:
50 years ARI:
100 years ARI:

0.8
0.85
0.95

1
1.05
1.15

1.2

(mm/hr) 0.0 0.20 0.40 0.60 0.80 0.90 1.00
39-44 < 0.44 0.55 0.67 0.78 0.84 0.90
45-49 : 0.49 0.60 0.70 0.80 0.85 0.90
50-54 % 0.55 0.64 0.72 0.81 0.86 0.90
55-59 i 0.60 0.68 0.75 0.83 0.86 0.90
60-64 g 0.65 0.72 0.78 0.84 0.87 0.90
65-69 % 0.71 0.76 0.80 0.85 0.88 0.90
70-90 o~ 0.74 0.78 0.82 0.86 0.88 0.90

QUDM, Table 4.5.4 - C,, value for zero fraction impervious

Land

High Density Bush

Description

Medium density bush:
good grass cover, high density
pasture, zero tillage cropping

Low density bush:
poor grass cover, low density
pasture, low cover bare fallows

Intensity Soil Permeability Soil Permeability Soil Permeability

(mm/hr) High | Med | Low High | Med | Low High | Med | Low
39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48
45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59
50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69
55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70
60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70
65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70
70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70
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Appendix C — Site Survey Plan

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 27 OF 31
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Appendix D — Architectural Drawings

SPOTLIGHT PROPERTY GROUP, ROCKHAMPTON
Civil Engineering Report: Site Based Stormwater Management Plan | Rev C | 5.2.2024 PAGE 28 OF 31
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Introduction

The primary purpose of stormwater treatment devices is to capture and prevent pollutants from entering
waterways, maintenance is a critical component of ensuring the ongoing effectiveness of this process. The
specific requirements and frequency for maintenance depends on the treatment device and pollutant load
characteristics of each site. This manual has been designed to provide details on the cleaning and
maintenance processes for the StormFilter as recommended by the manufacturer.

The StormFilter is designed and sized to meet stringent regulatory requirements. It removes the most
challenging target pollutants (including fine solids, soluble heavy metals, oil, and soluble nutrients) using a
variety of media. For more than two decades, StormFilter has helped clients meet their regulatory needs and,
through ongoing product enhancements, the design continues to be refined for ease of use and improved
performance.

Why do | need to perform maintenance?

Adhering to the inspection and maintenance schedule of each stormwater treatment device is essential to
ensuring that it functions properly throughout its design life.

During each inspection and clean, details of the mass, volume and type of material that has been collected
by the device should be recorded. This data will assist with the revision of future management plans and help
determine maintenance interval frequency. It is also essential that qualified and experienced personnel carry
out all maintenance (including inspections, recording and reporting) in a systematic manner.

Maintenance of your stormwater management system is essential to ensuring ongoing at-source control of
stormwater pollution. Maintenance also helps prevent structural failures (e.g. prevents blocked outlets) and
aesthetic failures (e.g. debris build up), but most of all ensures the long term effective operation of the
StormFilter.
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Health and Safety

Access to a StormFilter unit requires removing heavy access covers/grates, and it is necessary to enter into a
confined space. Pollutants collected by the StormFilter will vary depending on the nature of your site. There
is potential for these materials to be harmful. For example, sediments may contain heavy metals,
carcinogenic substances or objects such as broken glass and syringes. For these reasons, all aspects of
maintaining and cleaning your StormFilter require careful adherence to Occupational Health and Safety
(OH&S) guidelines.

It is important to note that the same level of care needs to be taken to ensure the safety of non-work
personnel. As a result, it may be necessary to employ traffic/pedestrian control measures when the device
is situated in, or near areas with high vehicular/pedestrian activity.

Personnel health and safety

Whilst performing maintenance on the StormFilter, precautions should be taken in order to minimise (or, if
possible, prevent) contact with sediment and other captured pollutants by maintenance personnel. The
following personal protective equipment (PPE) is subsequently recommended:

e Puncture resistant gloves

e Steel capped safety boots

e Long sleeve clothing, overalls or similar skin protection
e Eye protection

e High visibility clothing or vest

During maintenance activities, it may be necessary to implement traffic control measures. Ocean Protect
recommend that a separate site-specific traffic control plan is implemented as required to meet the relevant
governing authority guidelines.

Whilst some aspects of StormFilter maintenance can be performed from surface level, there will be a need
to enter the StormFilter system (confined space) during a major service. It is recommended that all
maintenance personnel evaluate their own needs for confined space entry and compliance with relevant
industry regulations and guidelines. Ocean Protect maintenance personnel are fully trained and carry
certification for confined space entry applications.
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How does it Work?

Stormwater enters the cartridge chamber, passes through the filtration media and begins filling the cartridge
center tube. When water reaches the top of the cartridge the float valve opens and filtered water is allowed
to drain at the designed flow rate. Simultaneously, a one-way check valve closes activating a siphon that
draws stormwater evenly throughout the filter media and into the center tube. Treated stormwater is then
able to discharge out of the system through the underdrain manifold pipework.

AIR LOCK CAPWITH —>
CHECK VALVE -

- <— LIFTING TAB
FLOAT VALVE

OUTER MESH

/ HOOD

FILTER MEDIA
CENTER TUBE

SCRUBBING REGULATOR
~

UNFILTERED
WATER N

UNFILTERED
WATER

FILTERED
WATER
UNDER-DRAIN

MANIFOLD

FILTERED WATER
Y

ER-DRAIN MANIFOLD

CASTINTO VAULT FLOOR

VAULT
FLOOR

As the rain event subsides, the water level outside the cartridge drops and approaches the bottom of the
hood, air rushes through the scrubbing regulators releasing the water column and breaking the siphon. The
turbulent bubbling action agitates the surface of the cartridge promoting trapped sediment to drop to the
chamber floor. After a rain event, the chamber is able to drain dry by way of an imperfect seal at the base of
the float valve.

Maintenance Procedures

To ensure optimal performance, it is advisable that regular maintenance is performed. Typically, the
StormPFilter requires an inspection every 6 months with a minor service at 12 months. Additionally, as the
StormFilter cartridges capture pollutants the media will eventually become occluded and require
replacement (expected media life is 1-3 years).

Primary Types of Maintenance

The table below outlines the primary types of maintenance activities that typically take place as part of an
ongoing maintenance schedule for the StormFilter.

Description of Typical Activities Frequency

Visual Inspection of cartridges & chamber

Inspection Remove larger gross pollutants Every 6 Months

Perform minimal rectification works (if required)
Evaluation of cartridges and media

Minor Service Removal of accumulated sediment (if required) Every 12 Months

Wash-down of StormFilter chamber (if required)

Major Service Replacement of StormFilter cartridge media As required
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Maintenance requirements and frequencies are dependent on the pollutant load characteristics of each site.
The frequencies provided in this document represent what the manufacturer considers to be best practice
to ensure the continuing operation of the device is in line with the original design specification.

Inspection

The purpose of the inspecting the StormFilter system is to assess the condition of the StormFilter chamber
and cartridges. When inspecting the chamber, particular attention should be taken to ensure all cartridges
are firmly connected to the connectors. It is also an optimal opportunity to remove larger gross pollutants
and inspect the outlet side of the StormFilter weir.

Minor Service

This service is designed to ensure the ongoing operational effectiveness of the StormFilter system, whilst
assessing the condition of the cartridge media.

1. Establish a safe working area around the access point(s)

Remove access cover(s)

Evaluate StormFilter cartridge media (if exhausted schedule major service within 6 months)
Measure and record the level of accumulated sediment in the chamber

(if sediment depth is less than 100 mm skip to step 9)

Remove StormFilter cartridges from the chamber

Use vacuum unit to removed accumulated sediment and pollutants in the chamber

Use high pressure water to clean StormFilter chamber

Re-install StormFilter cartridges

Replace access cover(s)

PwnN

Lo NW

Maijor Service (Filter Cartridge Replacement)

For the StormFilter system a major service is reactionary process based on the outcomes from the minor
service, specifically the evaluation of the cartridge media.

Trigger Event Maintenance Action

Cartridge media is exhausted™ Replace StormfFilter cartridge media'?

[1] Multiple assessment methods are available, contact Ocean Protect for assistance
[2] Replacement filter media and components are available for purchase from Ocean Protect.

This service is designed to return the StormFilter device back to optimal operating performance

1. Establish a safe working area around the access point(s)

2. Remove access cover(s)

3. By first removing the head cap, remove each individual cartridge hood to allow access to the
exhausted media.

Utilise a vacuum unit to remove exhausted media from each cartridge

Use vacuum unit to remove accumulated sediment and pollutants in the chamber
Use high pressure water to clean StormFilter chamber

Inspect each empty StormFilter cartridges for any damage, rectify damage as required
Re-fill each cartridge with media in line with project specifications

Re-install replenished StormFilter cartridges

10. Replace access cover(s)

LN Re
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Additional Types of Maintenance

Occasionally, events on site can make it necessary to perform additional maintenance to ensure the
continuing performance of the device.

Hazardous Material Spill

If there is a spill event on site, the StormFilter unit should be inspected and cleaned. Specifically, all captured
pollutants and liquids from within the unit should be removed and disposed in accordance with any additional
requirements that may relate to the type of spill event. Additionally, it will be necessary to inspect the filter
cartridges and assess them for contamination, depending on the type of spill event it may be necessary to
replace the filtration media.

Blockages

In the unlikely event that flooding occurs upstream of the StormFilter system the following steps should be
undertaken to assist in diagnosing the issue and determining the appropriate response.

1. Inspectthe upstream diversion structure (if applicable) ensuring that it is free of debris and pollutants
2. Inspect the StormFilter unit checking the underdrain manifold as well as both the inlet and outlet
pipes for obstructions (e.g. pollutant build-up, blockage), which if present, should be removed.

Major Storms and Flooding

In addition to the scheduled activities, it is important to inspect the condition of the StormFilter after a major
storm event. The focus is to inspect for damage and higher than normal sediment accumulation that may
result from localised erosion. Where necessary damaged components should be replaced and accumulated
pollutants should be removed and disposed.

Disposal of Waste Materials

The accumulated pollutants found in the StormFilter must be handled and disposed of in a manner that is in
accordance with all applicable waste disposal regulations. When scheduling maintenance, consideration
must be made for the disposal of solid and liquid wastes. If the filter media has been contaminated with any
unusual substance, there may be additional special handling and disposal methods required to comply with
relevant government/authority/industry regulations.

Maintenance Services

With over a decade and a half of maintenance experience Ocean Protect has developed a systematic
approach to inspecting, cleaning and maintaining a wide variety of stormwater treatment devices. Our fully
trained and professional staff are familiar with the characteristics of each type of system, and the processes
required to ensure its optimal performance.

Ocean Protect has several stormwater maintenance service options available to help ensure that your
stormwater device functions properly throughout its design life. In the case of our StormFilter system we
offer long term pay-as-you-go contracts, pre-paid once off servicing and replacement media for cartridges.

For more information please visit www.OceanProtect.com.au
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SALT has been engaged by SPG Developments (Manager) Pty Ltd
to prepare a Waste Management Plan (WMP) for a proposed
commercial development located at Moores Creek Road,
Rockhampton.

SALT understands that the proposal involves the development of 4.345m? of large format retail (LFR)
outlets and a 2.500m? Anaconda outlet.

Waste generated within LFRs 1 to 3 will be stored together on-site within the waste enclosure located
between LFR 1 and 2. This waste will be collected by a private contractor, with the following:

3 x 1100L garbage bins collected three times per week; and
1 x 1100L commingled recycling bins collected twice per week.

Waste generated within LFRs 4 and 5 will be stored together within the waste enclosure located adjacent
to LFR 5. This waste will be collected by a private contractor, with the following:

2 x 1100L garbage bins collected twice per week; and
1 x 1100L commingled recycling bin collected once per week.

Waste generated within Anaconda will be stored within Anaconda’s waste enclosure located adjacent to
LFR 4. Waste from the Anaconda outlet would be collected by private contractor, with:

4 x 1100L garbage bins collected twice per week; and
1 x 1100L commingled recycling bins collected twice per week.

Waste vehicles would prop safely within the loading zones to perform collections. Vehicle operators would
ferry waste bins from the waste enclosures to the collection vehicle and return upon emptying.

In the opinion of SALT, the enclosed Waste Management Plan would provide efficient waste management for
the proposed development. This report must be read in detail prior to implementation of the waste
management strateguy.
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1 INTRODUCTION

SALT has been requested by SPG Developments (Manager) Pty Ltd to prepare a Waste Management Plan for a
proposed commercial development located at the intersection of Moores Creek Road and Yaamba Road in
Rockhampton.

This Waste Management Plan (WMP) has been prepared based on industry best practice and Rockhampton
Regional Council's Local Law No 8 Waste Management 2018. In the circumstance that the development plans are
amended or new legal requirements are introduced, a revision of the enclosed WMP may be required by the
Responsible Authority. The developer would be responsible in engaging with a waste consultant or engineer to
prepare the updated report accordingly.

Generation rates have been adopted based on commercial waste generation rates enclosed in the Sustainability
Victoria Better Practice Guide for Waste Management and Recycling in Multiunit Developments 2019.

Rockhampton Regional Council's Development Engineering Unit has confirmed that the proposed site will need to
be serviced by a private waste contractor thus this report has been prepared to accommodate for a private service.

Sustainability Victoria's guidelines have been referred to in preparation of this report due the lack of a similar
Queensland or Council waste management guidelines which specifies waste generation rates and operational
requirements to manage waste efficiently in commercial developments that are to be serviced by a private
contractor.

2  INCLUDED IN THIS REPORT

Enclosed is the Waste Management Plan for the proposed development at Moores Creek Road, Rockhampton.
Included are details regarding:

= Land use;

= Waste generation;

= Waste systems;

=  Bin quantity, size and colour;

= Collection frequency;

= Bin storage area;

=  Signage;

= Waste collection;

= Responsibilities;

= Ventilation, washing and vermin-prevention;
= Noise reduction;

= DDA compliance;

= Supplier contact information; and

= Scaled waste management drawings.

3  LAND USE

Planning application number: to be allocated
Land Zone: L2 Specialised Centre

Land use type: Commercial

Number of levels: 1

Commercial Spaces:
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= 4345m? large format retail outlets; and

= 2500m? anaconda outlet.

4  COMMERCIAL WASTE MANAGEMENT PLAN
41 WASTE GENERATION

Commercial waste generation rates are shown in Table 1. Calculations are based on 7 days per week operation for
all uses.

As discussed above, the waste generation rates have been adopted based on commercial waste generation rates
enclosed in the Sustainability Victoria Better Practice Guide for Waste Management and Recycling in Multiunit
Developments 2019.

The generation rates adopted are considered appropriate for a commercial development located within
Rockhampton Regional Council. These Victorian rates have been adopted given the lack of waste generation rates
available from the Queensland State Government or Rockhampton Regional Council.

Showroom waste generation rates have been adopted for the large format retail (LFR) spaces and the Anaconda
outlet. These rates were adopted as they were found to be the most appropriate rates based on the proposed
uses.

Table 1 Waste Generation Rates

Use Garbage (L/100m?/week) Commingled Recycling (L/100m?%/ week)

Showrooms 280 70

Commercial waste generation assessments are provided in Table 2 to Table 4 below.

Table 2 Waste Generation Assessment for LFRs 1to 3

Waste Per Week
Use Area :
Recycing

Showrooms 2.828m? 7.918L 1980L
Total Waste Generated per Week 7.918L 1980L

Table 3 Waste Generation Assessment for LFRs 4 and 5

Waste Per Week
Use Area :
Recycing

Showrooms 1,517m? 4248L 1062L
Total Waste Generated per Week 42481 1.062L

Table 4 Waste Generation Assessment for Anaconda

Waste Per Week
Use Area :
Recucing

Showrooms 2.500m? 7.000L 1750L
Total Waste Generated per Week 7.000L 1750L

42  WASTE SYSTEMS

Waste would be sorted on-site by staff and cleaners as appropriate into the following streams:
=  Garbage (General Waste):
= Commingled Recycling;
= Garden Organics; and
= Hard Waste
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421  BIN STATIONS

Based on Method Westpac NZ Case Study, the use of bin stations throughout their office spaces have reduced
waste to landfill by 40%. The case study discusses the significance of accountability in ensuring diversion of waste
from landfill. It is therefore recommended that bin stations are provided throughout the commercial and public
spaces.

Each bin station should be equipped with one bin for each waste stream. This would encourage the user to make
a conscious decision before depositing their waste product into a specific bin and encourage appropriate
segregation especially when bins are placed within a public space.

An example bin station with vertical signage is shown in Figure 1. The vertical signage is recommended to be
implemented at each bin station to educate the users on the appropriate separation methods. This would allow
for maximum diversion of waste from landfill and recovery of the respective waste streams to be achieved.

The commercial spaces would be furnished with plastic lined bins for the temporary holding of garbage waste, to
have the following minimum cumulative capacity of 40 litres per 100m? of floor area.

This capacity is based on the transfer of waste to the bin enclosures occurring once per day.

Staff/cleaners would dispose of waste from these bins directly into the appropriate 1100L garbage bin provided
within the ground level bin enclosures, accessed via the internal or external accessways (refer to Appendix 1)

Please refer to the waste transfer path attached in APPENDIX 2.
Garbage is to be disposed of bagged.
423 COMMINGLED RECYCLING

The commercial spaces would be furnished with unlined bins for the temporary holding of recyclables, to have the
following minimum cumulative capacity of 10 litres per 100m? of floor area.

This capacity is based on the transfer of recyclables to the bin enclosures occurring once per day.

Staff/cleaners would dispose of recyclables from these bins directly into the appropriate 1100L commingled
recycling bin provided within the ground level bin enclosures, accessed via internal or external accessways (refer
to Appendix 1).

Please refer to the waste transfer path attached in APPENDIX 2.

Commingled recyclables would be disposed of loosely.




424 FOOD AND GARDEN ORGANICS

It is anticipated that only minimal volumes of food organics would be generated within the commercial spaces
thus any food waste generated can be disposed of into the general waste bins provided.

Green waste generated by the maintenance of communal landscaped areas would be disposed of via the engaged
landscaper.

425 HARD WASTE

Hard waste will be managed independently by the respective commercial tenants. Hard waste will be temporarily
stored within the respective tenancies prior to when collections occur.

Commercial tenants would arrange for hard waste collections to occur via a private contractor, as required.

43  BIN QUANTITY, SIZE AND COLLECTION FREQUENCY

The bin quantity, size and the frequency of collection are shown below in Table 6 to Table 8 below.

Three collections per week is recommended for the garbage stream given the volume and nature of this waste
stream.

Table 5 Bin Size and Collection Frequency for LFRs 1to 3

Waste Stream CelEaies (e Bin Size No. Bins WS Weekly Volume
Week Capacity

Garbage 1100L 9.900L 7.918L
Commingled Recycling 2 1100L 1 2,200L 1980L

Table 6 Bin Size and Collection Frequency for LFRs 4 and 5

Waste Stream CelEaiors 2 Bin Size No. Bins S Weekly Volume
Week Capacity

Garbage 1100L 4,400L 4,248L
Commingled Recycling 1 1100L 1 1100L 1062L

Table 7 Bin Size and Collection Frequency for Anaconda

Waste Stream Gallections per Bin Size No. Bins S Weekly Volume
Week Capacity

Garbage 1100L 8.800L 7.000L
Commingled Recycling 2 1100L 1 2.200L 1750L

Table 8 Typical Waste Bin Dimensions

Capacity (L) Width (mm) Depth (mm) Height (mm)

1100 1240 1070 1330 133
240 585 730 1060 043
Note: The above dimensions are based on SULQ's flat lid bin specifications

44  BIN COLOUR AND SUPPLIER

All bins would be provided by private supplier. The below bin colours are specified by Australian Standard AS4123.7-
2006, however due the private nature of the collection, these are only recommendations and are not mandatory:

= Garbage (general waste) shall have red lids with dark green or black body; and
= Recycle shall have yellow lids with dark green or black body.

Note, private contractors often supply bins for collection.
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45 WASTE STORAGE AREA

Table 9 demonstrates the cumulative space requirements and provision of waste areas in the proposed
development.

Please refer to scaled drawing shown in Appendix 1.

Table 9 Waste Area Space Requirements for LFRs 1to 3

Space Required
Stream : . .qu1 . Space Provided
(excluding circulation)

General Waste 3.99m?
20.00m?
Commingled Recycling 133m? m
TOTAL 5.32m? 20.00m?

Table 10 Waste Area Space Requirements for LFRs 4 and 5

Space Required .
Stream . . . Space Provided
(excluding circulation)

General Waste 266m?2
2
Commingled Recycling 133m? 20.00m

Table 11 Waste Area Space Requirements for Anaconda

) Required
Stream paFe gqmre . Space Provided
(excluding circulation)

General Waste 532m? 16.20m2
Commingled Recycling 133m? ’

TOTAL 6.65m? 16.20m?

Waste management would be overseen by building management.

46  WASTE COLLECTION

Commercial waste would be collected by private contractor as follows:

Waste generated from LFRs 1to 3 would be collected by a private contractor, with the following:
= 3 x 1100L garbage bins collected three times per week; and
= 1x1100L commingled recycling bins collected twice per week.

Waste generated from LFR 4 and 5 would be collected by a private contractor, as follows:
= 2 x1100L garbage bins collected twice per week; and
= 1x1100L commingled recycling bin collected once per week.

Waste generated from Anaconda would be collected by a private contractor as follows:
= 4 x1100L garbage bins collected twice per week; and
= 1x1100L commingled recycling bins collected twice per week.

Hard waste would be collected as required.

All waste bins would be stored on-site in the bin enclosures provided at ground level.

Waste collections would occur between 7am to 6pm on Mondays to Fridays, in accordance with the subject site’s
Decision Notice issued by Council. This is to ensure minimal noise impacts to the neighboring properties

General waste collections would occur via an 8.8m medium rigid vehicle.
Hard waste collections would be performed by a utility vehicle or AustRoads B39 design vehicle equivalent.

Waste collection vehicles would enter the subject site via a forward motion from Moores Creek Road.
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Waste collection vehicles would prop safely within the loading docks adjacent to each bin enclosure, to perform
collections.

Vehicle operators would ferry waste bins from the bin enclosures and return upon emptying.
Waste collection vehicles would exit the subject site in a forward direction onto Moores Creek Road.

Please refer to the swept path analysis attached in APPENDIX 3. The swept path analysis confirms access by a
12.5m large rigid vehicle to the waste areas which therefore confirms that access would be available to an 8.8m
medium rigid vehicle.

Building management would ensure that waste vehicle operators are able to access the bin enclosures.

Commercial waste bins would not be presented to street kerb at any point.

5  RESPONSIBILITIES

Building management would be responsible for overseeing waste management within the development
Responsibilities would include:

= Provide commercial tenants with a waste management handbook which would include information on bin
storage areas, transfer paths and waste management methods onsite;

= Ensure that all bins throughout the site and the bin enclosures are equipped with appropriate signages
to guide users on appropriate segregation methods for their waste and recyclables;

=  Inspecting waste stores;
= Reviewing contamination within bins;
= Investigating incidents of inappropriate waste storage (or aggregation).

Building management would ensure anyone found responsible for inappropriate waste disposal would be
appropriately educated and made aware of correct waste disposal technigues.

It is recommended that building management conducts a waste audit if waste is found to be inappropriately
deposited by users or if the bin capacities need to be reviewed.

6  SIGNAGE

Waste storage areas and bins would be clearly marked and signed with the industry standard signage approved
by Sustainability Victoria or equivalent. The typical Sustainability Victoria signage is illustrated in Figure 2.

Figure 2 Sustainability Victoria Signage

ot RUBBISH Wy BOTILES,CANS, | Sy
' It R &) SCanoeoars | B.e FOODONLY

7/ SUSTAINABILITY ACTION PLAN AND INITIATIVES

The importance of restructuring the institutional waste management methods in developments is becoming more
apparent as we experience the adverse impacts of increasing waste volumes and declining recycling rates.
Developments such as the proposed subject site can contribute towards the prevention and reduction of
nationwide waste generation volumes as well as to promote a local circular economy system.
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Building management should encourage users by demonstrating a commitment towards waste avoidance and
minimisation initiatives. The waste hierarchy as detailed in the Environmental Protection Act 2017 should be
observed in order of preference (refer to Figure 3).

Figure 3 Waste Hierarchy

MOST PREFERABLE

AVOIDANCE
REUSE
RECYCLING
RECOVERY OF ENERGY
TREATMENT

CONTAINMENT

LEAST PREFERABLE

In addition to the waste management strategy detailed in the enclosed report, building management can establish
landfill diversion and recycling targets and conduct periodic waste audits to monitor contamination levels in
recycling bins. The results of the audit could be shared with commercial tenants to encourage them to continue
or to improve their waste separation efforts. The audit may also be beneficial from a cost perspective as it would
inform building management of opportunities to reduce bin numbers or collection frequencies.

Commercial tenants should be inducted on on-site waste management practices and on the development’s
sustainability action plan via the provision of a handbook or in-person training, as deemed necessary. Commercial
tenancies should be encouraged to minimise single use packaging and promote re-use by providing opportunities
to consumers to utilise their own reusable containers or bags.

8  WASTE AREA DESIGN REQUIREMENTS
81  VENTILATION

Ventilation would be provided in accordance with Australian Standard AS1668.

The waste enclosures will be equipped with tight fitting doors and impervious flooring. Any openings within the
waste enclosures will be fitted with vermin-proof mesh.

82  LITTER MANAGEMENT, WASHING AND STORMWATER POLLUTION
PREVENTION

An appropriately drained wash down area would be provided within the bin enclosure in which each bin is to be
washed regularly by building management. Bin washing areas or bin wash bays must discharge to a litter trap.
Bin wash areas should not discharge into stormwater drainage.

Alternatively, a third-party bin washing service can be engaged to perform this service. Bin washing suppliers
must retain all waste water to within their washing apparatus so as to not impact on the drainage provisions of
the site.

Building management and cleaners would be responsible in ensuring the following to prevent or minimise the
dispersion of litter throughout the site:

= Prevent overfilling of bins by ensuring bin lids are closed at all times;
= Require waste contractor to remove any spillage that may occur during waste collections; and

= Ensure anyone found responsible for inappropriate waste disposal or dumping would be appropriately
educated and made aware of correct waste disposal techniques.
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83 NOISE REDUCTION

All waste areas would meet EPA, BCA and AS2107 acoustic requirements as appropriate within operational hours
assigned to minimise acoustic impact on surrounding premises.

Waste collection timings in accordance with the subject site’'s Decision Notice have been stipulated in the waste
collection section above.

Waste contractors should also abide by the following regulations to ensure minimal noise impacts to the
neighboring properties:

= Compaction only to be carried while on the move;
=  Bottles should not be broken up at the point of collection
= Routes that service entirely residential areas should be altered to reduce early morning disturbances; and

= Noisy verbal communication between operators should be avoided where possible.

84 DDA COMPLIANCE

All waste areas to be accessed by commercial staff would comply with AS1428.1:2009.

9  RISK AND HAZARD ANALYSIS

Table 12 shows the potential risks, severity and suggested control methods that could be considered to avoid the
risks from occurring during waste collections.

Note that this is a preliminary risk assessment and does not replace the need for the building management and
collection contractors to complete their respective OHS assessment for waste collections.

The information provided below have been adopted from WorkSafe Victoria Non-Hazardous Waste and Recyclable
Materials (2003). The severity of each risk has been determined based on the risk rating table enclosed in
Department of the Environment Environmental Management Plan Guidelines 2014.
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Table 12 Potential Risks and Control Methods During Waste Collections

Waste
collection

Surrounding
traffic

Pedestrians

Waste bins

Waste Bins
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Incidents during waste

collection vehicle
ingress  or  egress
movements

Incidents during
manual handling of
bins

Slip and trip hazards
in moving into and out
of the vehicle

Slips and trips while
transporting bins

Conflict  with  other
vehicle operators
within the car park
during collection

Conflict with
pedestrians and staff
moving in the vicinity
of the collection zones.

Type  of  wastes
handled - risk
associated in contact
with unknown

hazardous substances
or sharp objects

Overflowing bins
affecting the transport
of bins to the waste
collection vehicle or
presenting as a trip
hazard.

Low

High

Medium

Low

Medium

High

Medium

Low

Vehicle operators would be trained in ensuring the following
Tailgate is closed after clearing waste area
Move vehicle slowly when tailgate or body is raised

Clear waste from tailgate seal and from rear of machine before departure
from the subject site

Ensure tailgate is locked after unloading operation

Vehicle operators should not exit the vehicle body unless engine is
switched off, ignition key is removed, safety prop is in position and the
vehicle body is well ventilated. Regular safety checks and inspection of
vehicles should be conducted.

Vehicle should meet relevant Australian Design Rules. Ensure that
vehicles with low bowl height are used to avoid lifting of bins above
shoulder height. Vehicle operator should be clear of the equipment before
activation of packing or tipping controls.

Maintain sufficient and frequent communication between driver and
runner. The hose should not be used as handholds when mounting or
dismounting.

As the loading areas are at the same grade with that of the waste storage
areas, there are no hazards presented from the presence of slopes or
steps. The car parking and waste storage area would also be well lit at
all times to ensure good visibility to staff/vehicle operators.

However, to ensure that any other potential risks are mitigated, frequent
communication should be maintained between the driver and runner and
the runner should only transfer one bin at a time.

Ensure that collection is to occur only at off-peak hours.

The collection area should also be well-lit to allow for better visibility of
oncoming traffic and pedestrians.

Path of travel access for the waste collection vehicles requires reversing
across a pedestrian zebra crossing. The safety aspects of this should be
investigated.

Commercial tenants should be educated on safe disposal of hazardous
substances and sharp objects.

Waste vehicle operators should be trained and informed on safe handling
of unknown substances. Operators could be provided with PPE to avoid
infections and to assist in handling of waste bins.

The recommended number of bins enclosed in this WMP provides larger
capacities than the volumes generated for all waste streams hence there
would be a low likelihood of this occurring.




10  SUPPLIER CONTACT INFORMATION

Table 13 provides a list of equipment specified by this waste management plan.

Below is a complimentary listing of contractors and equipment suppliers. You are not obligated to procure
goods/services from these companies. This is not, nor is it intended to be, a complete list of available suppliers.

SALT does not warrant (or make representations for) the goods/services provided by these suppliers.
Table 13 High Level Purchasing Schedule

Suppir

3 x 1100L garbage bins for LFRs 1to 3
2 x 1100L garbage bins for LFRs 4 and 5
4 x 1100L garbage bins for Anaconda

(RIS (Es 2 Private Supplier™ 4 . 11001 commingled recycling bin for LFRs 1 to 3
1x 1100L commingled recycling bin for LFR 4 and 5
1x 1100L commingled recycling bin for Anaconda

Bin Station As required Private Supplier Internal and external bin stations. Each bin station will

contain one bin per waste stream.

*Private waste collection contractors often supply their own bins for collection.

101
1011

10.2
10.2.1
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EQUIPMENT SUPPLIERS

BIN SUPPLIER

Sulo MGB Australia (wheelie bin) - 1300 364 388

Method Recycling (bin stations) - 0477 630 220 / 0412 001 686

Source Separation System (wheelie bin and bin stations) - 1300 739 913

WASTE COLLECTORS
GARBAGE AND RECYCLING
Cleanaway - 13 13 39

JJ Richards - 07 4124 9695

SUEZ Environment — 13 13 35

VISY Waste Management — 13 84 79

BIN WASHING SERVICES

BinCare Australia — 07 3458 0446
Jim's Bin Cleaning — 0407 101 883/131 546
Wheelie Wheelie Clean — 0420 926 830

PURPOSE AND LIMITATIONS

This Waste Management Plan has been prepared to form a part of the development application. The report is
prepared to:

10

Demonstrate that an effective waste management system is compatible with the design of the
development. An effective waste management system comprises of a system that is hygienic, clean, tidy,
minimises waste being landfilled and maximises recycling and resource recovery;

Ensure stakeholders are well informed of the design, roles and responsibilities required to implement the
system;

Provide supporting scaled drawings to confirm that the final design and construction is compliant with
the report;
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tel:----Sebastian:-+61-477-630-220
tel:----Dan:-+61-412-001-686
tel:1300%20739%20913
tel:07%204124%209695
tel:+61420926830

Define the relevant stakeholders involved in ensuring the implementation of the waste management
system; and

Ensure tenants are not disadvantaged in access to recycling and other sustainable waste management
options.

The following should be noted regarding the enclosed information:

11

The waste generation volumes provided are estimates based on the best available waste generation rates.
The actual waste volumes generated on-site may differ slightly from that estimated as it would depend
on the occupancy rate of the development;

The report does not discuss management of construction and demolition waste for the proposed
development hence a separate report discussing the management of these waste streams would be
required; and

The equipment specifications and any information provided regarding the recommended equipment are
provided for reference purposes only and should not be relied upon for procurement. SALT recommends
that the developer attains the latest specifications of the required equipment and service provisions from
the respective contractor(s) prior to engaging them or purchasing the relevant equipment.

The report should be updated if the development plans are amended or if new legal requirements are
introduced.




APPENDIX 1 DESIGN DRAWINGS
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APPENDIX 3 SWEPT PATH ANALYSIS
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1 Introduction

SLR Consulting Australia Pty Ltd (SLR) has been commissioned by SPG Developments Pty Ltd (SPG) to undertake
a noise impact assessment to support a Development Application (DA) located at 337-341 Yaamba Road, Park
Avenue (the Project). The purpose of the assessment is to demonstrate the viability of the Project from an
environmental noise perspective by assessing predicted noise intrusion levels at the closest noise sensitive
receptors external to the project against the applicable noise criterion contained within the Environmental
Protection (Noise) Policy 2019.

A glossary of terms utilised throughout this report is presented in Appendix A.

2 Project Description and Site Location

The proposed development will be situated within a specialised centre area on lot 24 on SP191047, 337-341
Yaamba Road, Park Avenue. The site is located on the corner of Moores Creek Road and Yaamba Road, with an
existing retail business (Spotlight) and outdoor carpark bounded to the northeast project boundary. The
development proposed to comprise of the following:

e  Five (5) Large Format Retail (LFR) tenancies anchored by Anaconda (2,500 m?), a retail company
specialising in outdoor and camping supplies. Currently no specific businesses have been proposed for
the remaining four (4) LFRs. It is anticipated that the market demand for business land uses will
determine what will occupy the remain LFRs but is likely end-uses will be that of retail/showrooms. As
such, SLR has conservatively assumed operational use of the LFR areas to be 7:00 am to 10:00 pm,
seven (7) days a week.

e Anew open space carpark, with a total of 258 car spaces. The carpark will be accessible through a new
access point to the southwest off Moores Creek Road.

A layout of the proposed development has been shown in Figure 1 below.
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3 Noise Sensitive Receptors

The nearest Noise Sensitive Receptors (NSR) have been identified as the residential dwellings directly
surrounding the development, located along Kerr Street and Pearce Street. Compliance achieved at these
receptors is expected to result in compliance at surrounding NSRs located further away from the project.

The nearest NSRs adjacent the proposed development are listed below:

e NSR 1: 24 to 26 Kerr Street (SW)-Low Density Residential. Two storey residential dwellings
neighbouring the proposed development to the southwest.

e NSR2: 22 Kerr Street (SW)— Low Density Residential. Single storey residential dwelling neighbouring
the proposed development to the southwest.

e  NSR3: 3 Pearce Street (W)— Low Density Residential. Land parcel is currently unoccupied. SLR has
considered noise impacts to the area as land is likely to be used for future aged care dwellings.
Future dwellings are presumed to be of single storey construction, consistent with the other aged
care dwellings of 3 Pearce Steet.

e NSR4: 3 Pearce Street (E)— Low Density Residential. Single storey aged-care dwellings neighbouring the
proposed development to the north.

The site location, noise monitoring location and nearest residential receptors are in Figure 2.

Page 7 SI_RQI



SPG Developments (Manager) Pty Ltd, C/O Blueprint
337-341 Yaamba Road, Park Avenue

Material Change of Use

Noise Impact Assessment

SLR Ref N

¢ Proposed
@ ~=developmen

A i‘l.'. ?1‘ !\ ._F\' | y/ i
Noise Monitor| . & E=5
Location =F.
i1 | g

» 0 { |
7 N .
=S o " X — |
< de B o e ¢ wl |
P W o U | . ™ o W
A’ ‘ 1 ——— peal ! f =1 | AeErop

.

Aerial imagery sourced from Nearmap.

Page 8 SI_RQ



SPG Developments (Manager) Pty Ltd, C/O Blueprint
337-341 Yaamba Road, Park Avenue

Material Change of Use

Noise Impact Assessment

SLR Ref N

4 Existing Acoustic Environment

Unattended noise monitoring (i.e. noise logging) was undertaken between Thursday 13 October and Wednesday
19 October 2022. The objective of the noise monitoring was to quantify the existing noise levels in the area
surrounding the subject site and to assist in determining appropriate noise criterion applicable for assessment.
The location of monitoring is shown in Figure 2 which is considered representative of the ambient environment
at the worst affected receptors near the development.

Monitoring was undertaken using an SVAN 977 Noise Logger, configured to record a range of A-weighted Fast-
response statistical noise parameters including the Lamax, La1o, Laso, Laeqg @Nd Lamin NOise levels over consecutive 15
minute periods. A field calibration of the instrument was performed before and after the monitoring, using a
GRAS 42AG Sound Level Calibrator. The instrument showed a drift less than +1dB during the course of
monitoring; therefore, measurements are considered valid according to AS1055:2018 - Acoustics - Description
and measurement of environmental noise.

The noise monitor was located in the free-field with a microphone height of 1.5 m above the existing ground
level. A summary of the ambient noise levels is presented in Table 1. Noise monitoring data was cross referenced
with rainfall and windspeed records obtained from the nearest Bureau of Meteorology (BoM) weather station
at Rockhampton Airport for each 15-minute interval. Intervals which recorded rainfall greater than 0.2 mm and
wind speed readings greater than 5 m/s at 1.5 m above ground level were excluded from the noise monitoring
dataset. Further, noise logging information and daily noise logging graphs including weather observations are
contained in Appendix B.

Table1l Summary of Measured 15-minute Ambient Noise Levels, 13" October to 19*" October 2022

‘ Parameter Period Noise Level (dBA)
LAl Average Daytime (7 am-6 pm) 65
Average Evening (6 pm-10 pm) 65
Average Night (10 pm-7 am) 60
LAeq Log Average Daytime (7 am-6 pm) 58
Log Average Evening (6 pm-10 pm) 60
Log Average Night (10 pm-7 am) 53
LAmax Max Daytime (7 am-6 pm) 74
Max Evening (6 pm-10 pm) 72
Max Night (10 pm-7 am) 66
LA90 Average Daytime (7 am-6 pm) 50
Average Evening (6 pm-10 pm) 51
Average Night (10 pm-7 am) 42
LA10 Average Daytime (7 am-6 pm) 58
Average Evening (6 pm-10 pm) 60
Average Night (10 pm-7 am) 53
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5 Noise Assessment Criteria

Under the current Rockhampton Regional Council (RRC) City Plan (Version 2.2, 2015/8), the sensitive receptors
surrounding the development at 337 to 341 Yaamba Road are identified as located within a Low Density
Residential zone, as shown in Figure 3 (extracted from Rockhampton Planning Scheme Plan). The proposed
development will also be located within a Specialised Centre Zone.

Figure 3 Extract from RRC City Plan

ws‘ Legend
@ Precincts Text
o Precincts

‘Proposed development

FRENCHV

=

BERSERH

Criteria for assessment for commercial (retail activity) within specialised centre zone is defined in the RRC Tables
of assessment - Centre zones category — Table 5.4.6.3 Specialised centre zone — Yaamba Road precinct. Relevant
parts of this table for the Project has been reproduced in Table 2.
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Table2 RRC City Plan Assessment Benchmark for the Development

Assessment benchmark for assessable development and

requirements for accepted development

Food and drink outlet Specialised centre zone code

Shop The planning scheme

Shopping centre

A noise criterion for the above uses is not specified within the Specialised centre zone code. Therefore, SLR has
referred to the noise impact assessment requirements listed in Schedule 6 Planning scheme policies, section
S5C6.3.2.2 which nominates the Acoustic Quality Objectives (AQO) of the Queensland Environmental Protection
(Noise) Policy (EPP Noise). The AQO obijectives have been summarised in Table 3.

Table3  EPP Noise 2019- Acoustic Quality Objectives

Sensitive receptor Time of day Acoustic quality objectives Environmental value
(measured at the receptor) dB(A)

LAeq,adj,lhr |.A10,adj,1hr |.A1,adj,1hr

Dwelling (for outdoors) daytime and evening | 50 55 65 health and wellbeing
Dwelling (for indoors) daytime and evening | 35 40 45 health and wellbeing
night-time 30 35 40 health and wellbeing, in
relation to the ability to sleep

The external AQO has been adopted during the day and evening period, whilst the internal criteria have been
adopted for the night-time period.

The internal noise targets have been adjusted by a correction to allow for the direct assessment of external free
field noise predictions in the vicinity of dwellings, which accounts for the reduction of noise achieved by the
building (with windows open). For this assessment, a 7 dBA fagade noise reduction has been applied in line with
the DES guideline titled ‘Noise and Vibration EIS Information Guideline’, which states:

When assessing outdoor to indoor noise attenuation at sensitive receptors ... use an outdoor to indoor
attenuation value of 7dB, which is appropriate for typical Queensland buildings with open windows.

Based on the above adopted targets and corrections, the residential criteria applicable to the Project is shown
in Table 4.
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Table4 External Noise Criteria for the Project — Residential receptors

Dwellings (for 50 dBA Laeq,adij, 1hr 37 dBA Laeg,adj, 1hr
outdoors} 55 dBA Lato,ad 1r 42 dBA Lao,adj1hr
65 dBA La1,adj,1hr 47 dBA La1,adj,1hr

It should be noted that the acoustic environment (as shown by Laeq and La; data) recorded during the noise
monitoring period indicates that the ambient noise environment is already in excess of the EPP Noise AQO (refer
Section 5). The AQO Laeq criterion was in excess by 8 dBA, 10 dBA and 16 dBA during the day, evening and
night- time periods respectively. Similarly, the AQO La: criterion was exceeded by 13 dBA during the night-time
period.

6 Noise Assessment Methodology

To assess the operational noise impacts from the proposed development, a SoundPLAN (v8.1) computer noise
model was developed to predict airborne noise levels at the identified sensitive receptor.

SoundPLAN is a software package that enables the compilation of a sophisticated 3D computer model
comprising a digitised ground map (containing ground contours), the location of critical noise sources and the
definition of their noise emission (ie sound power level), ground cover, shielding by barriers and/or intervening
buildings, atmospheric information and the location of sensitive receptors for assessment purposes.

The model considers the effects from the spectral composition of the sound source, distance attenuation,
ground topography, ground absorption, air absorption, building/barrier screening and sound reflection effects
and meteorological conditions. The noise propagation algorithm described in ISO 9613-2:1996 Acoustics —
Attenuation of sound during propagation outdoors — Part 2: General method of calculation as implemented
within SoundPLAN was selected for calculation.

The noise modelling details are discussed in the follow sections.

6.1 Noise Source Emissions

Operational activities have been broken up into day and evening time (occurring between 7:00 am and 10:00
pm) and night-time activities (occurring between 10:00 pm and 7:00 am) for the purpose of this assessment. A
noise model has been produced to predict the noise emissions during a ‘worst-case’ 1 hour event within these
time periods.

Sound power levels (SWLs) were obtained from SLR’s in-house measurement database. Noise source events and
locations were based off Leffler Simes Architects Preliminary Sketch Plan drawing no. SKOO8 Rev P2, dated 27
September 2022. The noise sources and acoustic treatments as digitised in the computer model are shown in
Figure 4.
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Figure4 Modelled Noise Sources and Acoustic Treatment
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6.1.1 Time Varying Noise Emissions

Vehicle sound power levels from SLR’s acoustic library were used to assess potential noise emissions from the
on-site car parking facility. All vehicles are assumed to move at an average 10 km/h whilst in the development
and follow movement paths described in Figure 4. Details of the noise sources digitised in the computer model

are detailed in Table 5 and expanded further in the sections below.

Table 5

Noise Source

Source type

Noise Source Emission Details

SWL,
Laeq,Adi,T
dBA

1/1 Oct band SWL, dB(Linear), rounded

125

250
Hz

500

1 kHz

Patron Moving point source at | 77 82 83 75 74 74 70 69 68
vehicle 10km/h 0.5m above the
movement ground
Patron Point source 2 sec 83 88 60 72 79 73 82 74 70
vehicle door duration, 1m above the
closure ground
Delivery truck | Moving point source at | 95 100 100 94 90 89 92 88 83
(MRV) 10km/h and 1.5m

above the ground.
Delivery truck | Point source 10min 97 102 |97 95 93 92 93 90 86
idle/start up duration, 1.5m above
(MRV)) the ground.

Note 1: Conservatively, Lamax Values have been used for the Lao: sound powers. This is considered to yield a conservative result.
6.1.1.1 LFRs and SUs

The proposed development will include an on-site external car parking facility (258 spaces), with provision for
12.5 m length medium rigid vehicles (MRV) for delivery. In order to capture a worst-case scenario of noise
emissions, the carpark has been assumed to reach ‘peak capacity’ during the day/evening periods (7am-10pm)
of 200 vehicle movements over any one-hour period. At night (10pm-7am), the assumed peak hour usage of
the car park will be up to 20 movements per hour. Vehicle movements were broken down in the acoustic model
as follows:

e 200 patron vehicle movements per hour in the car parking area during peak hours in the day and
evening, reducing to 20 movements per hour at night.

e 400 door closure events per hour during peak hours in the day and evening, reducing to 40 door closure
events per peak hour at night (assuming 2 door closures per car movement).

e  One (1) delivery truck (MRV) activity have been modelled at each of the designated loading bays to
predict worst-case hours of operation during day and evening periods. Delivery truck (MRV) are
predicted to stay idling at the loading bays for 10min during each event. Delivery truck (MRV) activity
is not to occur during the night-time period.

SLR®
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6.1.2 Continuous Noise Sources - Mechanical Plant

Mechanical plant is anticipated to consist of commercial air conditioning external condenser units for buildings
withing the development. At this stage, the noise emission of specific items of plant has not been defined,;
therefore, a preliminary calculation was conducted using the computer model to estimate the maximum Sound
Power Level (Lw) for the abovementioned plant that is expected to meet the noise criterion at the closest
sensitive receptors. For this purpose, one (1) point source to each building rooftop within the development was
digitised in the computer model, as shown in Figure 4 as an unscreened noise source.

Noise spectra of actual representative plant was used, which was adjusted iteratively until a noise criterion
exceedance was found at the closest sensitive receptor, or a practical sound power level was reached. The
resulting noise level was used to qualify the potential requirement for noise controls.

It has been further assumed that all the plant will run at capacity 24/7, which is a conservative assumption as
plant capacity is reduced during the colder hours of the day.
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7 Noise Assessment Results

7.1 Time Varying Noise Sources

Worst case scenario noise prediction results at the surrounding sensitive receptors were assessed against the
criterion levels and the results are presented in Table 6. Modelling was conducted assuming the acoustic
conditions detailed in Section 6.

Table6 Modelled Noise Assessment Results

Predicted noise levels at Receptor Day and Evening (7:00 am — 10:00  Night (10:00 pm — 7:00 am) 37
pm) 50 dBA Laeg,adj,1hr / 65 dBA dBA Laeg,adj,1hr / 47 dBA 1a1,adj,1hr
LA1,adj,1 hr Criterion Criterion
Laeq (dBA) La1 (dBA) Laeq (dBA) La1 (dBA)

NSR 1: 24 to 26 Kerr Street 41 55 37 47

NSR 2: 22 Kerr Street 35 48 33 39

NSR 3: 3 Pearce Street (empty land parcel) 36 43 33 34

NSR 4: 3 Pearce Street 47 59 37 41

Note 1: For multi-storey NSRs, presented noise levels of the worst affected floor have been presented.

Based on the presented predictions, the noise emissions are expected to comply with the criteria as nominated
in Section 5. Predictions assume incorporation of the noise control measures listed in Section 8.

7.2 Continuous Noise Sources - Mechanical Plant

In the absence of detailed mechanical plant information, one (1) point source to each building rooftop within
the development was digitised in the computer model, as shown in Figure 4 as an unscreened noise source.

Preliminary calculations have predicted a plant noise limiting value of 78 dBA per tenancy for the locations
shown in Figure 4 which assume plant is positioned away from the roofs edge. Where the noise emissions of
the plant does not exceed the sound power level stated above no further mitigation measures are considered
warranted. The noise emissions and locations of the actual plant proposed the development should be reviewed
during the design stages to confirm compliance with the noise criterion presented in Table 4.
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8

Noise Control Recommendations

Based on the findings of the noise assessment, the following measures are required in order to meet the noise
criterion levels detailed in Section 5.

Time varying noise sources:

A 10 km/h speed limit is set for vehicle movements.

To minimise tyre squeal from on-site vehicle movements the trafficable surfaces are to be of a ‘low-
squeal’ compound. Asphalt, plain concrete or textured surfaces are expected to satisfy this
requirement. Polished concrete or high-gloss painted surfaces are not.

Metal grates and man hole covers be well fixed to avoid rattling.
Signage should be installed to assist with management of the following operational factors:

« Delivery truck movement paths are to prevent excessive reversing activities (which typically involve
beepers and air brakes). For noise sources that require regular reversing activities, signage is to
indicate audible reversing sensors must be disabled whilst on site.

« Excessive idling of vehicles be avoided. Signage to this effect should be installed.

Operating hours of LFRs and Anaconda are limited to 7am-10pm. Additional acoustic assessment is
required should these operating hours be extended in the future.

Delivery truck (MRV) for LFRs and Anaconda are not to occur during the night period (10pm to 7am)

A 2.8 m and 2.1 m acoustic barrier along the northern and southwest project boundary as specified in
Figure 5 forms the basis of this assessment; therefore, it must be constructed on the specified site
boundaries for the development. Barrier height to be measured from the finished ground level of the
development. It is required that the acoustic barrier be impervious from the ground to the
recommended height and contain no gaps that would allow the passage of sound, with the exception
of mandatory requirements to accommodate overland flow as discussed below. Minimum surface
density for the core barrier is to be 12.5 kg/m?. Suitable materials include, but are not limited to, 25 mm
lapped and capped pine palings, 9 mm fibrous cement sheeting, or 75 mm thick Hebel.

On this project it is understood a 6 to 8m wide portion of the noise barrier will need to be provided
with a 150mm to 200mm high open slot at the base to accommodate overland flow in a flood event.
This is able to be accommodated provided the following considerations are taken into account to
ensure the barrier remains acoustically effective:

« Acoustic flap: A flood flap (comprised of rubber material) could be installed to cover the flood gap.
Flood flaps are to remain seated to the ground and that there are no gaps between the fence
mounting point and adjacent rubber flaps. The flap should provide a continuous barrier in normal
circumstances, i.e. it should only be open while water is flowing. An example of an acoustic barrier
with flood flaps have been provided in Figure 6.

« Noise-reducing landscaping: The concept behind noise-reducing landscaping is to create a physical
barrier between the noise source and the receiver using natural elements. By strategically

positioning vegetation, earth mounds, berms, or other landscaping features, it is possible to
interrupt the path of sound waves and reduce their impact on the surrounding area.
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Continuous noise sources:

e Rooftop mechanical plant is required to be located away from the roof edge as nominally shown in the
locations marked in Figure 4.

e  Rooftop mounted united are to be designed to achieve a sound power level of no greater than 78 dBA
Laeq plant (combined) per building.

e  Should the sound power of roof top mechanical plant units exceed 78 dBA, acoustic screens may be
required to control noise emissions to offsite noise sensitive receptors. Any acoustic screen should
extend no less than 600 mm above the highest plant to provide effective acoustic attenuation and be
constructed of a solid material with a minimum surface density of 12.5 kg/m?. Examples of such
conforming material are metal cladding outside of 6mm fibrous cement sheeting, or 9mm compressed
fibrous cement sheeting (both being supported by steel framing). To minimise acoustic reflections back
from the screen, it is required that the inside face of the screen be fitted with an internal layer of 75mm
thick glasswool/rockwool insulation protected by a perforated steel sheet.

e Any other individual non-rooftop HVAC (such as wall mounted A/C condenser) units within the
development are not to exceed 66 dBA at 1 m.

e  Where any of the above equipment is deemed to be tonal, a 5 dBA penalty would apply, and additional
treatment may be required.

e  Mechanical plant extraction systems are to be constructed such that the outlet is either shielded from
the noise sensitive premises and/or is pointing in a direction at least 90 degrees away from the nearest
residences.

e  Acoustic design input will be required during the later detailed design phase such that mechanical plant
noise is able to be controlled to acceptable levels at both on and off-site noise sensitive receptors.
Upon commissioning of the building, it will be the mechanical contractor’s responsibility to submit
confirmation that noise emissions from the installed plant comply with the noise criteria listed in
Table 4 of this report.
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9 Conclusion

An operational noise assessment has been conducted for the proposed retail tenancies development at 337-341
Yaamba Road, Park Avenue. Noise monitoring was conducted to determine the existing noise levels on site and
a computer noise model was developed to predict airborne noise levels at the identified sensitive receptors.

The model inputs conservatively assumed worst case scenarios for day, evening and night-time noise emissions
from the development and the predicted noise levels were assessed against relevant EPP Noise 2019 Acoustic
Quality Objectives, as referred to by the Rockhampton City Plan.

Results of predictions showed levels of noise from operational activities at the closest external receptors are
expected to be compliant with the criterion levels with implementation of the achievable operational noise
control measures described in Section 8. Furthermore, an analysis of the results of the unattended noise
monitoring showed that the external sensitive receptors to the project are exposed to significant levels of road
traffic noise.

Similarly, noise predictions showed that the noise emission from external mechanical plant can be managed
using reasonable and feasible mitigation measures, if required to meet the environmental noise criterion levels.

In summary, based on the outcomes of the noise assessment conducted, it is expected that the proposed
development can be designed and operated in a manner that results in environmental noise emissions compliant
with the Environmental Protection (Noise) Policy 2019, and therefore an acceptable acoustic outcome has been
deemed to be achieved.

A glossary of terms utilised throughout this report is presented in Appendix A.
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Term Description

‘A’ weighted

A frequency adjustment which represents how humans hear sounds.

ABL

Assessment Background Level. The single-figure background level representing each assessment period
(day, evening and night). Defined in the Noise Policy for Industry.

Ambient noise level

The all-encompassing sound associated with an environment or area.

Background creep

The incremental increase in background noise levels over time as new developments are built in an area.

Ctr A frequency adaptation term applied in accordance with the procedures described in I1SO 717, generally to
account for increased significance of low-frequency noise transfer being assessed.

dB Decibel

dBA ‘A’ weighted decibel

DW The weighted level difference between two rooms, that is, the on-site sound insulation between two spaces.

Facade affected

A monitoring location which is influenced by facade reflections. Measurements at facades are typically
taken at a distance of 1 m away and the measured noise level generally regarded as being +2.5 dB higher
than ‘free field’.

Free field A monitoring location where the microphone is positioned sufficiently far from nearby surfaces for the
measured data to not be influenced by reflected noise.
Hz Hertz

Impulsive noise

Noise with a high peak of short duration, or sequence of peaks.

Intermittent noise

Noise which varies in level with the change in level being clearly audible

Loo, Lo, etc.

Statistical exceedance levels, where LN is the sound pressure level exceeded for N% of a given measurement
period.

LAE (or SEL)

Sound Exposure Level. This is the constant sound level that has the same amount of energy in one second as
the original noise event.

LAeq The ‘A’ weighted equivalent noise level. It is defined as the steady sound level that contains the same
amount of acoustical energy as the corresponding time-varying sound.

LAmax The A’ weighted maximum sound pressure level of an event.

LnTw The weighted, standardised impact sound pressure level of a floor/ceiling system. A lower LnTw value
represents a better acoustic performance.

LnTw+Ci The combined weighted, standard plus spectrum adaption term that describes the impact sound insulation
performance of floor and ceiling systems. A lower LnTw value represents a better acoustic performance.

Term Description

Low frequency

Noise containing energy in the low frequency range.

Lp or SPL Sound Pressure Level
Lw or SWL Sound Power Level
Noise logger A self-contained, battery powered item of equipment that is used to measure noise levels over several days.

Noise reduction

The difference in sound pressure level between any two areas.

NR noise rating

Single number evaluation of the background noise level in a space. The NR level is typically around 5 to 6 dB
below the ‘A” weighted noise level.

Octave-band

A frequency band where the highest frequency is twice the lowest frequency.

Offensive noise

Noise that is considered harmful or which interferes unreasonably with affected receivers.

Over pressure

A term used to describe the air pressure pulse emitted during blasting or similar events.

PNTL

Project Noise Trigger Levels. Target noise levels for a particular noise generating development.

RBL

Rating Background Level. The overall single-figure background level representing each assessment period
(day/evening/night) over the whole monitoring period. Defined in the Noise Policy for Industry.

Reverberation time (or RT or T-60)

The time taken (in seconds) for a sound to decay by 60 dB within a space.

Rw

Weighted Sound Reduction Index of a building element. That is, the laboratory tested (or theoretically
calculated) sound insulation performance of a single element.

Sound Insulation

A reference to the degree of acoustical separation between any two areas.

Steady state noise

Noise which remains relatively constant in level over time, as opposed to time-varying noise which fluctuates
over time.

Speech privacy

The privacy achieved between two spaces, being a combination of source strength (vocal effort), sound
insulation (Dw) between the spaces and the background noise levels in the receiving location.

Time weighting

Sound level meters can be set to ‘fast’ or ‘slow’ response. ‘Fast’ corresponds to a 125 ms time constant and
‘slow’ corresponds to a 1 second time constant.

Tonality

Noise containing a prominent frequency.

Transmission loss (or sound
transmission loss or sound
reduction index)

A test which rates the sound transmission properties of a wall, floor or roof construction.
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Statistical Ambient Noise Levels

Noise Monitor: 331 to 341 Yaamba Road - Thursday, 13 October 2022
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Statistical Ambient Noise Levels
Noise Monitor: 331 to 341 Yaamba Road - Saturday, 15 October 2022

—e—L10 —&—L90

Leq

Lmax = Rain > 0.5mm Excluded Data - % - Mean Wind Speed (1.5m)
90

85

80 I

p HNE

4
§
=
v
2
3

v
3
b
=
™
J
=
_;

3nund Pressné:e Level (dBA)
-~ 2
K
? )5
[—
~~—
e
>
2
g e
2
<
;
t
7
b i
™
'(
5
=
(sguul paads puﬁn

§
g
4
E

14
1S
4
i
d

:

) “M )
35 -40
30 + t t + t t + t t + t -45
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00
Time of Day (End of Sample Interval)
Statistical Ambient Noise Levels
Noise Monitor: 331 to 341 Yaamba Road - Sunday, 16 October 2022
—e—L10 —aA—L90 Leq Lmax = Rain > 0.5mm Excluded Data - % - Mean Wind Speed (1.5m)

90 = 15
85 10

80 &

o

& 3

——
A <4
<
4
4
4
<
—

|<>|
_
—
—
_
s
<___
K
"
—_—
=
*

]

}-I“
R
*
o

ST
(Sjw) padds puirh

Sound Pressure Level (dBA)
(o))
o

=
R
%
'
<
y
e
!
ME<
[ oy
| <g
N\

4 ‘w L\\JV f-f“ N KX W 30
40 -35
3% 40
30 t t t t t t t t t t t -45
00:00 02:00 04.00 08:00 08:00 10:00 12:00 14:00 16:00 18.00 20:00 22:00 00:00

Time of Day (End of Sample Interval)

o
620.31183.00000-R01-v4.0-20240206.docx Page 3 of 5 SLR



Statistical Ambient Noise Levels

Noise Monitor: 331 to 341 Yaamba Road - Monday, 17 October 2022
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Statistical Ambient Noise Levels

Noise Monitor: 331 to 341 Yaamba Road - Wednesday, 19 October 2022
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