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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) 

 
[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: 

• Service station:............................................................................................................................ 280m² 

• Shop (Units 1 – 3): ..................................................................................................................... 300m² 

• Large format retail (LFR) / Bulky goods (LFR 1 – 4 and Anaconda):.................. 5,095m² 

• Total: ........................................................................................................................................... 5,675m² 

 

Subject Site 
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Figure 1–2 – Approved Site Plan (2023 Approval) 

 
*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 1750m² 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: 

• LFR / Bulky goods (LFR 1 – 5 and Anaconda): ............................................................ 6,845m² 

 

This report addresses the following traffic–related issues in relation to the new DA: 

• The access arrangements; 

• The car parking supply; 

• The bicycle parking supply; 

• The car park layout design; 

• The servicing arrangements; 

• Trips associated with the new DA; 

• Traffic impacts associated with the new DA on the adjacent external road network, and 

• The necessary upgrading works as a result of the new DA. 

 

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

 

Figure 2–1 – Locality Map  

 
Source: https://qldglobe.information.qld.gov.au [annotations added by TTPlus] 

 

 

 

Yaamba Road 

Alexandra Street 

Moores Creek Road 

High Street 
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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 

Road Description Authority 
Speed 

Limit* 

Moores Creek Road 

Divided sealed carriageway (4-lane) 

with cycle lanes.  Parking is not 

permitted on either side. 

The Department of 

Transport and Main Roads 

(DTMR) 

70km/h 

Yaamba Road 

Divided sealed carriageway (2 

northbound lanes and 3 southbound 

lanes) 

DTMR 70km/h** 

*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 8× 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.   
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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.   
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3 Review of the Site Layout 

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. 

 

 

 

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.   
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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 

Intersection 
Leg of 

Intersection 

Design 

Speed 

of 

Major 

Road* 

Austroads’ 

Recommended 

SISD 

Austroads’ 

Recommended 

ASD 

Available Sight 

Distance complies with 

Austroads’ Provision 

SISD ASD 

Moores Creek 

Road Site 

Access 

Southwest 80km/h 181m 114m Yes Yes 

*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 

   
Source: Google Maps [annotations added by TTPlus] 

 

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

Moores Creek Road 

Proposed Site 
Access 
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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 Sight Distance 

 
Source: https://qldglobe.information.qld.gov.au/  [annotations and sight distances added by TTPlus] 

 

 

Yaamba Road 

Moores Creek Road Legend: 
 
Site Access: 

 
 

https://qldglobe.information.qld.gov.au/
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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 

Land Use 

APT Code Requirements 
Proposed 

Supply 

Rate 
Minimum 

Spaces 
Spaces 

LFR / Bulky Goods 

(showroom) 

(6,845m²) 

Minimum of one space per f 40 square 

metres or part thereof of GFA 

172 

(= 6,845 ÷ 40) 
246 spaces 

 

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 

Land Use 
Bicycle Network Planning Scheme Policy Requirements 

Minimum Rate Spaces 

LFR / Bulky Goods 

(showroom) (6,845m²) 

Staff: 1 per 750m² GFA Staff: 10 

Visitor: 1 per 750m² 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. 
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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:  

 

• General car parking spaces are 2.6m × 5.4m with aisles with 6.60m min. wide; 

• Car parking spaces(next to the landscaping areas) are 2.6m × 5.4m (= 4.9m plus 0.5m overhang) with 

aisles with 6.90m wide, and 

• PWD parking spaces are 2.6m × 5.4m with a ≥ 2.4m × 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. 

 

https://infostore.saiglobal.com/preview/738430932493.pdf?sku=117145_SAIG_AS_AS_245089
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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: 

 

• 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 

 
 

 

 

Flashing lights 
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4 Traffic Impact Assessment 

 

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 

Land Use 
GFA 

2023 Approval New DA Net Change 

Service Station 280m² 0m² -280m² 

Shop 300m² 0m² -300m² 

Bulky Goods 5,095m² 6,845² +1,750m² 

 

Table 4–2 – Changes in Trip Generation 

Land Use 

Trip Generation Rate* 

Trip Generation 

of Approved 

Land Uses of the 

2023 Approval 

(vph) 

Trip Generation 

of Proposed Land 

Uses of the New 

DA 

(vph) 

Net Change in 

Trip Generation 

(vph) 

Weekday PM Saturday Noon 
Weekday 

PM 

Saturday 

Noon 

Weekday 

PM 

Saturday 

Noon 

Weekday 

PM 

Saturday 

Noon 

Service 

Station 

0.66vph 

per m² 

0.66vph per 

m² 
185 185 0 0 -185 -185 

Shop 
12.5vph 

per 100m² 

16.3vph per 

100m² 
38 49 0 0 -38 -49 

Bulky 

Goods 

2.5vph per 

100m² 

6.6vph per 

100m² 
127 336 171 452 +44 +116 

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 1750m² 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 

 

• 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.   

 

• 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)”. 

 

• 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. 
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Car Park Layout 

 

• 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. 

 

• 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. 

 

• 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. 

 

• 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. 

 

• 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. 



 Moores Creek Road, Park Avenue 
Traffic Impact Assessment Report 
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LRV - Large Rigid Vehicle
Overall Length 12.500m
Overall Width 2.500m
Overall Body Height 4.300m
Min Body Ground Clearance 0.417m
Track Width 2.500m
Lock-to-lock time 6.00s
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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 m3 which has 

been achieved via two underground tanks. Tank 1 (185m3) and Tank 2 (395 m3) 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: 

• 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 9.5m2 Stormfilter 

Chamber  

• Tank 2 – 13 x Ocean Protect Stormfilter 690 Psorb Cartridges located within a 9.5m2 Stormfilter 

Chamber  

Erosion and Sediment Control 

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

requirements. 
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1. Introduction 

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. 

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: 

• Lawful point of discharge 

• Stormwater Conveyance and Flood Management 

• 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) 
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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. 

 

 

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 

• 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. 
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3. Proposed Development 

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.  

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. 

 

Figure 3-2 - Schematic of Proposed Stormwater Management Strategy 
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4. Flood Management 

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. 

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. 
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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% 
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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.  

 

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 

Catchment 

ID 
Catchment Description 

Area 

(ha) 

 Slope 

(%) 

Fraction 

Impervious1 

Runoff 

Coefficient 

(C10)2 

Time of 

Concentration 

(min) 

E1 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 

EXT1 
External Catchment – 

Spotlight Carpark 
0.735 1% 0.95 0.89 18 

EXT2 

External Catchment 

Seventh Day Adventist 

Site 

0.532 0.5% 0.0 0.7 6.3 

1Fraction 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 

Catchment 

ID 

Peak Flow (m3/s) 

Q1 Q2 Q5 Q10 Q20 Q50 Q100 

E1 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 Value1 

Impervious Area Initial Loss (mm) 1 

Impervious Area Continuing Loss (mm) 0 

Pervious Area Initial Loss (mm) 25 

Pervious Area Continuing Loss (mm) 2 

IFD Data 
2019 Rainfall Depths from ARR Data Hub 

using site coordinates 

Time of Concentration 
Kinematic Wave Equation using detailed 

catchment parameters 
1 Development parameters adopted from previously approved Stormwater Management Plan prepared by 

Cardno 

 

Table 6-4 - Rational Method Comparison Summary 

ARI  

(years) 
E1 E1 (DRAINS) % Difference D1 

D1 

(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 m2 380 m2 

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  

(years) 

E1 

Existing - Unmitigated 

D1 

Total Developed - Unmitigated 

D1 

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 

ARI  

(years) 

E2+EXT1+EXT2 

Existing - Unmitigated 

D1+EXT1+EXT2 

Total Developed - Unmitigated 

D1+D2+EXT1 

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 
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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: 

• 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 9.5m2 Stormfilter 

Chamber (West) 

• Tank 2 – 13 x Ocean Protect Stormfilter 690 Psorb Cartridges located within a 9.5m2 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 

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 

Parameter Value* 

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 % 

Tank 1 

(West) 

Roof 0.433 100% 

Road 0.274 100% 

Ground 0.093 47% 

Tank 2 

(East) 

Roof 0.249 100% 

Road 0.509 100% 

Ground 0.102 51% 

D3 

(Bypass Tank) 
Ground 0.013 71% 

 

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

Land- Use Category 
Log TSS (mg/L) Log TP (mg/L) Log TN (mg/L) 

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

Roof Areas 

(Commercial) 

Mean 1.30 N/A -0.89 N/A 0.37 N/A 

Std Dev 0.38 N/A 0.34 N/A 0.34 N/A 

Roads 

(Commercial) 

Mean 2.43 0.78 -0.30 -0.60 0.37 0.32 

Std Dev 0.38 0.39 0.34 0.50 0.34 0.30 

Ground Level 

(Commercial) 

Mean 2.16 0.78 -0.39 -0.60 0.37 0.32 

Std Dev 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 

Pollutant 
Annual Loads (kg/yr) % Reduction 

Compliance 
Source  Residual  Actual Target 

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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9. Maintenance 

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.  

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 185m3 (Tank 1) and 395m3 (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
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Appendix A – Civil Engineering Plans 
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Appendix B – Rational Method Calculations 



DESIGNED BY:

DATE:

PROJECT NAME:

JOB No:

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: BOM IFD's: 2019

Description:

Catchment Area, A : Ha

n

Overland Sheet Flow Path Length, L : m 0.015

Hortons Surface Roughness Factor, n : 0.0275

Slope of surface, S : % 0.035

Time of Concentration, t : minutes 0.045

Impervious Fraction, fi : 1 0.06

Land Description (Only use if fi <0.2) 8

10year Discharge Coefficient, C10 : 65

Event
Rainfall 

Intensity

Runoff 

Coefficient
Discharge

QUDM, Table 4.5.2

mm/h C m 3 /s

1 EY 80.22 0.56 0.126 1 year 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

7 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 C10 values

Intensity 

(mm/hr) 0.00 0.20 0.40 0.60 0.80 0.90 1.00

39 39-44 0.44 0.55 0.67 0.78 0.84 0.90 Code

45 45-49 0.49 0.60 0.70 0.80 0.85 0.90 High Density Bushland1

50 50-54 0.55 0.64 0.72 0.81 0.86 0.90 High Density Bushland2

55 55-59 0.60 0.68 0.75 0.83 0.86 0.90 High Density Bushland3

60 60-64 0.65 0.72 0.78 0.84 0.87 0.90 Med Density Bushland4

65 65-69 0.71 0.76 0.80 0.85 0.88 0.90 Med Density Bushland5

70 70-90 0.74 0.78 0.82 0.86 0.88 0.90 Med Density Bushland6

QUDM, Table 4.5.4 - C10 value for zero fraction impervious Low Density Bushland7

Land 

Description
Low Density Bushland8

Intensity Low Density Bushland9

(mm/hr) High Med Low High Med Low High Med Low

39 39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48

45 45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59

50 50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69

55 55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70

60 60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70

65 65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70

70 70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70

Existing Catchment 1

HJ

23/09/2022

Spotlight Property Group

BN221936

E1

1.01

Surface Type

100 Pavement

0.045 Soil

5 Poor Grass

16.2 Average Grass

0 Dense Grass

Soil Permeability Soil Permeability Soil Permeability

Low Density Bushland - MED 

Soil Permeability

0.7

Frequency Factor, Fy

Fraction Impervious, fi

R
ef

er
 t

o
 T

ab
le

 4
.5

.4

High Density Bush

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



DESIGNED BY:

DATE:

PROJECT NAME:

JOB No:

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: BOM IFD's: 2019

Description:

Catchment Area, A : Ha

n

Overland Sheet Flow Path Length, L : m 0.015

Hortons Surface Roughness Factor, n : 0.0275

Slope of surface, S : % 0.035

Time of Concentration, t : minutes 0.045

Impervious Fraction, fi : 1 0.06

Land Description (Only use if fi <0.2) 8

10year Discharge Coefficient, C10 : 65

Event
Rainfall 

Intensity

Runoff 

Coefficient
Discharge

QUDM, Table 4.5.2

mm/h C m 3 /s

1 EY 73.98 0.56 0.082 1 year 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 5 years ARI: 0.95

7 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 C10 values

Intensity 

(mm/hr) 0.00 0.20 0.40 0.60 0.80 0.90 1.00

39 39-44 0.44 0.55 0.67 0.78 0.84 0.90 Code

45 45-49 0.49 0.60 0.70 0.80 0.85 0.90 High Density Bushland1

50 50-54 0.55 0.64 0.72 0.81 0.86 0.90 High Density Bushland2

55 55-59 0.60 0.68 0.75 0.83 0.86 0.90 High Density Bushland3

60 60-64 0.65 0.72 0.78 0.84 0.87 0.90 Med Density Bushland4

65 65-69 0.71 0.76 0.80 0.85 0.88 0.90 Med Density Bushland5

70 70-90 0.74 0.78 0.82 0.86 0.88 0.90 Med Density Bushland6

QUDM, Table 4.5.4 - C10 value for zero fraction impervious Low Density Bushland7

Land 

Description
Low Density Bushland8

Intensity Low Density Bushland9

(mm/hr) High Med Low High Med Low High Med Low

39 39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48

45 45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59

50 50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69

55 55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70

60 60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70

65 65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70

70 70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70

Existing Catchment 2

Surface Type

Soil

Poor Grass

Average Grass

Pavement

Dense Grass

HJ

23/09/2022

Spotlight Property Group

Fraction Impervious, fi

Frequency Factor, Fy

BN221936

E2

0.71

100

0.045

2

19.4

0

0.7

Low Density Bushland - MED 

Soil Permeability

R
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o
 T
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 4
.5

.4

Medium density bush:

good grass cover, high density 

pasture, zero tillage cropping

Soil Permeability

High Density Bush

Soil PermeabilitySoil Permeability

Low density bush:

poor grass cover, low density pasture, 

low cover bare fallows



DESIGNED BY:

DATE:

PROJECT NAME:

JOB No:

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: BOM IFD's: 2019

Description:

Catchment Area, A : Ha

n

Overland Sheet Flow Path Length, L : m 0.015

Hortons Surface Roughness Factor, n : 0.0275

Slope of surface, S : % 0.035

Time of Concentration, t : minutes 0.045

Impervious Fraction, fi : 6 0.06

Land Description (Only use if fi <0.2) 5

10year Discharge Coefficient, C10 : 65

Event
Rainfall 

Intensity

Runoff 

Coefficient
Discharge

QUDM, Table 4.5.2

mm/h C m 3 /s

1 EY 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

7 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 C10 values

Intensity 

(mm/hr) 0.00 0.20 0.40 0.60 0.80 0.90 1.00

39 39-44 0.44 0.55 0.67 0.78 0.84 0.90 Code

45 45-49 0.49 0.60 0.70 0.80 0.85 0.90 High Density Bushlan1

50 50-54 0.55 0.64 0.72 0.81 0.86 0.90 High Density Bushlan2

55 55-59 0.60 0.68 0.75 0.83 0.86 0.90 High Density Bushlan3

60 60-64 0.65 0.72 0.78 0.84 0.87 0.90 Med Density Bushlan4

65 65-69 0.71 0.76 0.80 0.85 0.88 0.90 Med Density Bushlan5

70 70-90 0.74 0.78 0.82 0.86 0.88 0.90 Med Density Bushlan6

QUDM, Table 4.5.4 - C10 value for zero fraction impervious Low Density Bushlan7

Land 

Description
Low Density Bushlan8

Intensity Low Density Bushlan9

(mm/hr) High Med Low High Med Low High Med Low

39 39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48

45 45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59

50 50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69

55 55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70

60 60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70

65 65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70

70 70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70

Soil Permeability Soil Permeability Soil Permeability

Med Density Bushland - MED 

Soil Permeability

0.88

Frequency Factor, Fy

Fraction Impervious, fi

R
ef

er
 t

o
 T
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le

 4
.5

.4

High Density Bush

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

1 Poor Grass

6.0 Average Grass

0.9 Dense Grass

0.7974

Surface Type
11 Pavement

0.015 Soil

West Catchment

AT

15/03/2023

Spotlight Property Group

BN221936

D1



DESIGNED BY:

DATE:

PROJECT NAME:

JOB No:

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: BOM IFD's: 2019

Description:

Catchment Area, A : Ha

n

Overland Sheet Flow Path Length, L : m 0.015

Hortons Surface Roughness Factor, n : 0.0275

Slope of surface, S : % 0.035

Time of Concentration, t : minutes 0.045

Impervious Fraction, fi : 6 0.06

Land Description (Only use if fi <0.2) 5

10year Discharge Coefficient, C10 : 65

Event
Rainfall 

Intensity

Runoff 

Coefficient
Discharge

QUDM, Table 4.5.2

mm/h C m 3 /s

1 EY 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

7 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 C10 values

Intensity 

(mm/hr) 0.00 0.20 0.40 0.60 0.80 0.90 1.00

39 39-44 0.44 0.55 0.67 0.78 0.84 0.90 Code

45 45-49 0.49 0.60 0.70 0.80 0.85 0.90 High Density Bushlan1

50 50-54 0.55 0.64 0.72 0.81 0.86 0.90 High Density Bushlan2

55 55-59 0.60 0.68 0.75 0.83 0.86 0.90 High Density Bushlan3

60 60-64 0.65 0.72 0.78 0.84 0.87 0.90 Med Density Bushlan4

65 65-69 0.71 0.76 0.80 0.85 0.88 0.90 Med Density Bushlan5

70 70-90 0.74 0.78 0.82 0.86 0.88 0.90 Med Density Bushlan6

QUDM, Table 4.5.4 - C10 value for zero fraction impervious Low Density Bushlan7

Land 

Description
Low Density Bushlan8

Intensity Low Density Bushlan9

(mm/hr) High Med Low High Med Low High Med Low

39 39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48

45 45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59

50 50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69

55 55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70

60 60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70

65 65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70

70 70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70

East Catchment

AT

15/03/2023

Spotlight Property Group

BN221936

D2

0.86

Surface Type
53.4 Pavement

0.015 Soil

2.5 Poor Grass

6.3 Average Grass

0.9 Dense Grass

Soil Permeability Soil Permeability Soil Permeability

Med Density Bushland - MED 

Soil Permeability

0.88

Frequency Factor, Fy

Fraction Impervious, fi

R
ef
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o
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 4
.5

.4

High Density Bush

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



DESIGNED BY:

DATE:

PROJECT NAME:

JOB No:

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: BOM IFD's: 2019

Description:

Catchment Area, A : Ha

n

Overland Sheet Flow Path Length, L : m 0.015

Hortons Surface Roughness Factor, n : 0.0275

Slope of surface, S : % 0.035

Time of Concentration, t : minutes 0.045

Impervious Fraction, fi : 6 0.06

Land Description (Only use if fi <0.2) 5

10year Discharge Coefficient, C10 : 65

Event
Rainfall 

Intensity

Runoff 

Coefficient
Discharge

QUDM, Table 4.5.2

mm/h C m 3 /s

1 EY 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

7 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 C10 values

Intensity 

(mm/hr) 0.00 0.20 0.40 0.60 0.80 0.90 1.00

39 39-44 0.44 0.55 0.67 0.78 0.84 0.90 Code

45 45-49 0.49 0.60 0.70 0.80 0.85 0.90 High Density Bushlan1

50 50-54 0.55 0.64 0.72 0.81 0.86 0.90 High Density Bushlan2

55 55-59 0.60 0.68 0.75 0.83 0.86 0.90 High Density Bushlan3

60 60-64 0.65 0.72 0.78 0.84 0.87 0.90 Med Density Bushlan4

65 65-69 0.71 0.76 0.80 0.85 0.88 0.90 Med Density Bushlan5

70 70-90 0.74 0.78 0.82 0.86 0.88 0.90 Med Density Bushlan6

QUDM, Table 4.5.4 - C10 value for zero fraction impervious Low Density Bushlan7

Land 

Description
Low Density Bushlan8

Intensity Low Density Bushlan9

(mm/hr) High Med Low High Med Low High Med Low

39 39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48

45 45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59

50 50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69

55 55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70

60 60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70

65 65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70

70 70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70

Spotlight Catchment

AT

15/03/2023

Spotlight Property Group

BN221936

EXT1

0.74

Surface Type
36 Pavement

0.015 Soil

1 Poor Grass

6.3 Average Grass

0.95 Dense Grass

Soil Permeability Soil Permeability Soil Permeability

Med Density Bushland - MED 

Soil Permeability

0.88

Frequency Factor, Fy

Fraction Impervious, fi

R
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 4
.5
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High Density Bush

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



DESIGNED BY:

DATE:

PROJECT NAME:

JOB No:

RATIONAL METHOD SUMMARY CALCULATIONS

Catchment ID: BOM IFD's: 2019

Description:

Catchment Area, A : Ha

n

Overland Sheet Flow Path Length, L : m 0.015

Hortons Surface Roughness Factor, n : 0.0275

Slope of surface, S : % 0.035

Time of Concentration, t : minutes 0.045

Impervious Fraction, fi : 1 0.06

Land Description (Only use if fi <0.2) 8

10year Discharge Coefficient, C10 : 65

Event
Rainfall 

Intensity

Runoff 

Coefficient
Discharge

QUDM, Table 4.5.2

mm/h C m 3 /s

1 EY 85.10 0.56 0.070 1 year ARI: 0.8

0.5 EY 94.68 0.60 0.083 2 years ARI: 0.85

0.2 EY 125.20 0.67 0.123 5 years ARI: 0.95

7 10% 147.80 0.70 0.153 10 years ARI: 1

5% 169.60 0.74 0.184 20 years ARI: 1.05

2% 200.40 0.81 0.238 50 years ARI: 1.15

1% 224.20 0.84 0.278 100 years ARI: 1.2

QUDM, Table 4.5.3 - Table of C10 values

Intensity 

(mm/hr) 0.00 0.20 0.40 0.60 0.80 0.90 1.00

39 39-44 0.44 0.55 0.67 0.78 0.84 0.90 Code

45 45-49 0.49 0.60 0.70 0.80 0.85 0.90 High Density Bushlan1

50 50-54 0.55 0.64 0.72 0.81 0.86 0.90 High Density Bushlan2

55 55-59 0.60 0.68 0.75 0.83 0.86 0.90 High Density Bushlan3

60 60-64 0.65 0.72 0.78 0.84 0.87 0.90 Med Density Bushlan4

65 65-69 0.71 0.76 0.80 0.85 0.88 0.90 Med Density Bushlan5

70 70-90 0.74 0.78 0.82 0.86 0.88 0.90 Med Density Bushlan6

QUDM, Table 4.5.4 - C10 value for zero fraction impervious Low Density Bushlan7

Land 

Description
Low Density Bushlan8

Intensity Low Density Bushlan9

(mm/hr) High Med Low High Med Low High Med Low

39 39-44 0.08 0.24 0.32 0.16 0.32 0.40 0.24 0.40 0.48

45 45-49 0.10 0.29 0.39 0.20 0.39 0.49 0.29 0.49 0.59

50 50-54 0.12 0.35 0.46 0.23 0.46 0.58 0.35 0.58 0.69

55 55-59 0.13 0.40 0.53 0.27 0.53 0.66 0.40 0.66 0.70

60 60-64 0.15 0.44 0.59 0.30 0.59 0.70 0.44 0.70 0.70

65 65-69 0.17 0.50 0.66 0.33 0.66 0.70 0.50 0.70 0.70

70 70-90 0.18 0.53 0.70 0.35 0.70 0.70 0.53 0.70 0.70

Soil Permeability Soil Permeability Soil Permeability

Low Density Bushland - MED 

Soil Permeability

0.7

Frequency Factor, Fy

Fraction Impervious, fi

R
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 4
.5

.4

High Density Bush

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

0.5 Poor Grass

14.4 Average Grass

0 Dense Grass

0.53

Surface Type
50 Pavement

0.0275 Soil

AT

15/03/2023

Spotlight Property Group

BN221936

EXT2

Spotlight Catchment
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Description

Drawn Checked Date

A

Original issue

AD CH 29/01/2018

B

Update road signage

AD CH 07/02/2018

C

Additional survey

AD CH 16/02/2018

This plan is prepared from a combination of field survey and existing records for the purpose of designing new constructions on the

land and should not be used for any other purpose. The title boundaries shown hereon were not marked by the author at the time of

survey and have been determined by plan dimensions only and not by field measurement. Services shown hereon have been located

where possible by field survey. If not able to be located, services may have been plotted from the records of relevant authorities where

available. Prior to any demolition, excavation or construction on the site, the relevant authority should be contacted for possible

location of further underground services and detailed locations of all services. This note is an integral part of this plan.

1 : 600 @ A1

AD

PLAN OF CONTOUR & DETAIL SURVEY

CH

MGA 94 ZONE 56 (REFER TABLE)

AHD VIDE OPM57372

SPOTLIGHT ROCKHAMPTON

MOORES CREEK ROAD & YAAMBA ROAD, PARK AVENUE

GLENWAYE PTY LTD

LOT 24 ON SP191047

ROCKHAMPTON REGIONAL 0.2m

18031-CD1

1 of 3

C

Horizontal Datum:

Vertical Datum:

Contour Interval:

Scale:

Drawn:

Surveyor:

Drawing No:

Sheet:

Revision:

PROJECT:

LOCATION:

CLIENT:

Real Property Description:

Local Authority:

Airlie Beach

E :  admin@vis i onsu r veysq ld .com. au            P  :  13000VI S ION
Mackay Townsville Rockhampton Brisbane| | | | | Gold Coast

10 0 10 20 30 40 50 60

Scale 1:600 - Lengths are in Metres.

SURVEY CONTROL TABLE

I.D.

Easting Northing

RL

Type

OPM57372 246887.038 7415411.895 20.562

Permanent Survey Mark

STN9004 246831.423 7415515.242 21.251

O.Plug in Concrete Path

STN9008 246750.967 7415321.493 17.735 O.Nail in Concrete Path

Fence

Bottom of Bank

Top of Bank

Stormwater Line

Sewer Line

Overhead Electrical

Drainage Flow Line

Edge of Building

Edge of Bitumen

Edge of Concrete

Light Pole

Power Pole

Fire Hydrant

Sewer Mahole

Sluice Valve

Power Box

Telstra Pit

Stormwater Gully Trap

Stormwater Manhole

Water Meter

Road Sign

Gas Supply

Retaining Wall

Tree

Palm

Change of Grade

Non-Slip Matting

Eave Line

Electrical Pit

T

Tap

Stay Wire

Adjoining Lot Boundary

Subject Lot Boundary

Easement Boundary

Tapping Band

Bollard

Electrical Pillar

Irrigation Control Box

360° Panoramic Image (Click to Open Link)

Site Photo

Inspection Opening

Stormwater DownpipeContour Line
2.00

Edge of Track

Line Marking - Dashed

Line Marking - Solid

LEGEND

Underground Electrical

1

Sewer Line Approx

Garden / Landscaped Area

Traffic Signal

DATUM INFORMATION

Horizontal Datum: MGA 94 Zone 56

Vertical Datum: AHD

Origin:

OPM57372

DERM Registered Coordinates:

E 246887.038

N 7415411.895

RL 20.562

Horizontal Order: Class A / 1st Order

Vertical Order: Class D / 4th Order

The Coordinate System is a Plane

Projection Centred at:

OPM 57372

Scale Factor Used to Convert MGA

to Plane Distances:

0.99960866

IMPORTANT NOTE

UNDERGROUND SERVICES IN VICINITY

PLOTTED FROM VISIBLE FEATURES ONLY

Overhead Electrical Approx

Underground Electrical Approx

Water Main

Water Main Approx

Telecom Line Approx

Gas Main Approx

Building Floor LevelFL 20.92

http://360.io/qEAuzT
http://360.io/f3zywF


1 2

3

8

10

11

12

13

1

7

.
0

0

1

7

.
0

0

1
7
.
0
0

1
8
.0

0

1

8

.

0

0

1

8

.

0

0

1
8
.0

0

1

8

.

0

0

1

9

.

0

0

2

0

.

0

0

17.04

17.01

16.90

16.9016.85

16.87
16.88

16.8516.89

16.9016.97

16.89

17.11

17.0617.19

17.26

17.37

17.32
17.60

17.74
18.09

17.9418.03

18.14

17.25
17.03

17.22 17.18

17.02
17.21

17.05
16.86

17.00 17.08

16.95

17.05

17.48

17.48

17.5417.85

17.7918.02

18.0718.20

18.1018.17

18.2418.19

18.0918.03

18.09
17.93

17.90
17.81

17.8717.76

17.7117.43

17.5017.47

17.3817.33

17.43

17.19

17.1117.06

17.06

17.48

17.50 17.57

17.56 17.61

17.62 17.77

17.74 17.79

17.83 17.92

17.87

17.93

18.30

18.27

18.11

18.63

17.59
18.27

18.32

17.78

18.56

18.48

18.23

17.93

18.58

18.22

18.07

18.68

18.64

18.58

18.30

18.08

18.62

18.54

18.28

17.97

17.89

18.70

17.56

17.60

18.34

18.00

18.36

18.25

18.06

18.67

18.38

18.13
18.45

18.23

18.13

18.05

18.22

18.66

18.76

18.56

18.41

18.63

18.44

18.46

18.11

18.00

17.68

18.31

18.40

17.54

18.46

18.48

18.16

17.77

18.72

18.38

18.11

18.36

18.18

18.61

18.35

18.29

18.15

17.95

18.26
18.79

18.59

18.42

17.94

18.06

18.73

18.30

18.28

18.30

17.00

17.04

17.65

17.08

18.00

17.39

17.37
17.73

17.6417.62

17.9518.12

17.5817.54

18.0117.95

17.49
17.36

17.87

17.30

17.74

17.18

17.60

17.07

16.84

17.50 17.67

18.13

17.40

19.35
18.99

19.06

19.15

19.54

20.05

20.4019.94
19.57

19.16

19.07

18.90

19.21

18.71

18.76
18.79 18.86 18.89

18.18 18.5418.13

18.20
18.6818.37

18.20

18.06

18.24

18.33 18.66

17.0017.0517.1317.4618.1018.2518.27
17.15 17.70

17.
46

17.
46

19.2119.22

19.14

19.03

18.91

18.86

17.7117.65

17.31
17.6617.8618.0617.9217.88

17.8117.6417.49

17.70
17.6417.4917.30

17.41
18.01

17.34

17.53

17.24

17.86

17.23

18.23

17.97

18.35

17.74

17.47

17.42

17.12

17.99 18.2118.10

17.35

17.62

17.28

17.62

17.14

18.10

18.05

18.37

18.17 17.79 17.41

17.25

17.47

17.41

16.8116.85
16.8616.57

17.68

17.52
17.43

17.48

18.16

17.45

17.99

17.83

17.00

17.02

17.21

17.27

17.32

16.79
16.7616.8616.8716.59

16.81
16.77

17.1717.0717.0017.0016.84 17.3617.25

20.50 20.6920.12

17.14
17.5217.5817.5317.5517.45

17.36
17.2817.19

17.5717.4617.3617.11

17.3917.36

17.2717.07

17.02

17.9117.7917.8117.72
17.7817.7517.7117.6817.6017.5917.5217.4917.46

18.0318.0217.9217.83

RP608913

RP608913

12

SP191047

11

25

EMT B

SP191047

SP191047

13

LN1911

EMT C

RP608913

E
M

T
 
A

81

S
P

1
9
1
0
4
7

CREEK

R
O

AD

M
OORES

STN9008

24

SP191047

O

v
e
r
l
a
n
d
 
F

l
o
w

'NO STOPPING'

Chain-link Fence

450Ø RCP

U/S IL 16.85

D/S IL 16.36

450Ø RCP

U/S IL 16.85

D/S IL 16.38

SL 18.20

750x450 RCBC

U/S IL 16.32

D/S IL 16.16

Inspection Lid

(Invert Inaccessible)

1
2
0
0
x
4
5
0
 
R

C
B

C

IL 
16

.15

6
0
0
x
4
0
0
 
R

C
B

C

Inspection Lid

U/S IL 16.61

D/S IL 16.50

Open Drain

O
p
e
n
 D

ra
in

Concrete

Footpath

C
o
n
c
r
e
te

F

o
o
t
p
a
t
h

Paling Fence

Remains FenceOld

'BRUCE HIGHWAY'

'70 KM/H'

Block Retaining Wall

P
a
l
i
n
g
 
F

e
n
c
e

SL 18.65SL 18.62

300Ø RCP

U/S IL 18.08

D/S IL 18.04

Concrete Driveway and

Cark Parking

MERCY HEALTH

AGED CARE VILLAGE

1
7
.0

0

18.0
0

17.79

16.53
16.48

16.75

16.5916.51

17.91

18.08 18.2418.10

18.00

18.01

18.10

1

6

.

0

0

1
6
.
0
0

17.00

1

8

.
0

0

16.39

16.95

16.21
16.31

16.80

15.94
16.10

16.36

16.44
16.35

15.79

16.36

15.51

17.1716.86

17.53

16.81

16.65

17.51

16.47
16.68

16.04

16.24

16.57

16.15

16.35

15.97

15.96
15.83

16.40

16.42

15.53

16.41

16.12
16.26

17.19

16.44

16.79

17.8517.8017.61

18.06

17.7517.23 17.32

16.75

18.03

17.5617.46
17.71

17.55

17.21

16.23

17.98

17.36

16.58

17.87

17.68

17.66

17.71

16.76
17.9617.8717.6417.53

15.76

17.34
16.84

16.34

15.78

17.57

16.87

17.57

17.39

17.9817.95

16.36
C

o
n
c
re

te

F
o
o
tp

a
th

M
O

O
R

E
S

   
 C

R
E

E
K

   
 R

O
A

D

RP608913

13

RP608913

24

LN2344

2

K
E

R
R

 
S

T

This plan is prepared from a combination of field survey and existing records for the purpose of designing new constructions on the
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location of further underground services and detailed locations of all services. This note is an integral part of this plan.
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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 I 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: 

 Puncture resistant gloves 

 Steel capped safety boots 

 Long sleeve clothing, overalls or similar skin protection 

 Eye protection 

 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. 

 

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 

StormFilter 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 

Inspection 
Visual Inspection of cartridges & chamber 

Remove larger gross pollutants 
Perform minimal rectification works (if required) 

Every 6 Months 

Minor Service 
Evaluation of cartridges and media 

Removal of accumulated sediment (if required) 
Wash-down of StormFilter chamber (if required) 

Every 12 Months 

Major Service Replacement of StormFilter cartridge media As required 



Ocean Protect | StormFilter Operations & Maintenance Manual 

Page 5 of 6 
 

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) 

2. Remove access cover(s) 

3. Evaluate StormFilter cartridge media (if exhausted schedule major service within 6 months) 

4. Measure and record the level of accumulated sediment in the chamber  

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

5. Remove StormFilter cartridges from the chamber 

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

7. Use high pressure water to clean StormFilter chamber 

8. Re-install StormFilter cartridges 

9. Replace access cover(s) 

Major 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[1] Replace StormFilter cartridge media[2] 

[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. 

4. Utilise a vacuum unit to remove exhausted media from each cartridge  

5. Use vacuum unit to remove accumulated sediment and pollutants in the chamber 

6. Use high pressure water to clean StormFilter chamber 

7. Inspect each empty StormFilter cartridges for any damage, rectify damage as required 

8. Re-fill each cartridge with media in line with project specifications 

9. Re-install replenished StormFilter cartridges 

10. Replace access cover(s) 
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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. Inspect the 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 

 

http://www.oceanprotect.com.au/
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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: 

• Five (5) Large Format Retail (LFR) tenancies anchored by Anaconda (2,500 m2), 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. 

• A new 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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Figure 1 Proposed Site Plan 
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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: 

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

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

• 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. 

• 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. 
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Figure 2 Site Location, Noise Monitoring and Nearest Sensitive Receptors (Source: Nearmaps 2022) 

 
           Aerial imagery sourced from Nearmap.
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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, LA10, LA90, LAeq and 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. 

Table 1 Summary of Measured 15-minute Ambient Noise Levels, 13th October to 19th October 2022  

Parameter Period Noise Level (dBA) 

LA1 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  

 
  

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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Table 2 RRC City Plan Assessment Benchmark for the Development  

Use Assessment benchmark for assessable development and 
requirements for accepted development 

Food and drink outlet   Specialised centre zone code 

The planning scheme Shop 

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 
SC6.3.2.2 which nominates the Acoustic Quality Objectives (AQO) of the Queensland Environmental Protection 
(Noise) Policy (EPP Noise). The AQO objectives have been summarised in Table 3.  

Table 3 EPP Noise 2019- Acoustic Quality Objectives  

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

Environmental value 

LAeq,adj,1hr LA10,adj,1hr LA1,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 façade 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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Table 4 External Noise Criteria for the Project – Residential receptors 

Receptors Day and evening 
(7:00 am – 10:00 pm) 

Night (10:00 pm – 7:00 am) 

Dwellings (for 
outdoors) 

50 dBA LAeq,adj,1hr 37 dBA LAeq,adj,1hr 

55 dBA LA10,adj,1hr 42 dBA LA10,adj,1hr 

65 dBA LA1,adj,1hr 47 dBA LA1,adj,1hr 

It should be noted that the acoustic environment (as shown by LAeq and LA1 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 LA1  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. SK008 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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Figure 4 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 Emission Details 

Noise Source Source type SWL, 
LAeq,Adj,T 
dBA 

SWL, 
LA1, 
dBA 

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

63 
Hz 

125 
Hz 

250 
Hz 

500 
Hz 

1 kHz 2 
kHz 

4 
kHz 

 

Patron 
vehicle 
movement 

Moving point source at 
10km/h 0.5m above the 
ground 

77 82 83 75 74 74 70 69 68 

Patron 
vehicle door 
closure  

Point source 2 sec 
duration, 1m above the 
ground 

83 88 60 72 79 73 82 74 70 

Delivery truck 
(MRV) 

Moving point source at 
10km/h and 1.5m 
above the ground.  

95 100 100 94 90 89 92 88 83 

Delivery truck 
idle/start up 
(MRV)) 

Point source 10min 
duration, 1.5m above 
the ground.  

97 102 97 95 93 92 93 90 86 

Note 1: Conservatively, LAmax values have been used for the LA01 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: 

• 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. 

• 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). 

• 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.  
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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. 

Table 6 Modelled Noise Assessment Results 

Predicted noise levels at Receptor Day and Evening (7:00 am – 10:00 
pm) 50 dBA LAeq,Adj,1hr / 65 dBA 

LA1,adj,1 hr Criterion 

Night (10:00 pm – 7:00 am) 37 
dBA LAeq,Adj,1hr / 47 dBA LA1,adj,1hr 
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/m2.  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: 

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

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

• 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/m2. 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. 

• 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. 

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

• 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. 

• 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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Figure 5 Acoustic Fence Conditions 
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Figure 6 Example of Acoustic Barrier with Rubber Flap 
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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 ISO 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 

L90 , L10, 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.   



 

 

620.31183.00000-R01-v4.0-20240206.docx Page 1 of 5  
 

APPENDIX B 

Noise Charts 
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