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1 Introduction 

Pinnacle Engineering Group (Pinnacle) was engaged by Rosalind Corporate Pty Ltd to undertake the 

preliminary engineering investigations to provide supporting documentation for the proposed development 

application for a childcare centre development located at 28-32 Kirkellen Street, Berserker QLD within the 

local authority of the Rockhampton Regional Council (RRC). 

1.1 Scope of Investigation 

This report covers the following civil engineering elements associated with the proposed development 
including: 

• Water Supply; 

• Sewerage Reticulation; 

• Stormwater Drainage; 

• Bulk Earthworks; and 

• Gas, Electrical and Telecommunications. 

1.2 Site Description 

1.2.1 Site Details and Location 

Street Address - 28-32 Kirkellen Street, Berserker QLD 4701 

RP Description - Lot 5 and Lot 6 on RP606198 and Lot 12 on RP600705 

Site Area - 0.2503 Hectares 

Current Zoning - Low-Medium Density Residential  

Proposed Use - Childcare Centre 

Local Authority - RRC 

Refer to Figure 1.1 for site location. 

1.2.2 Existing Site Conditions and Topography 

A review of the topographic survey has revealed that the subject site generally falls from the western property 

boundary to the eastern property boundary.  The subject site is currently occupied by three detached 

dwellings within the northern portion of the site, smaller concrete and hardstand areas and significant 

vegetation within the southwest corner. 

Currently, the highest elevation of approximately RL8.35m AHD is reached along the western property 

boundary of the subject site while the lowest elevation of approximately RL7.40m AHD is reached along the 

eastern property boundary of the subject site. 

The topographic survey is included in Appendix B.  Refer to Figure 1.2 for the existing aerial view of the 

subject site. 
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1.2.3 Proposed Development 

The proposed development will deliver a 94-place childcare centre over the subject site.  The proposed 

childcare centre will provide on-grade car parking and be accessed from Queen Elizabeth Drive to the east of 

the subject site via a new vehicle cross-over. 

Architectural drawings of the proposed development are included within in Appendix A. 
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Figure 1.1:  Map View (Source:  Google Maps) 

 

Figure 1.2:  Aerial View (Source:  www.nearmap.com.au) 

Site Location 

Site Location 
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2 Water Reticulation 

2.1 Existing Infrastructure 

A review of the topographic survey and Council records has confirmed the location of existing 100mm 

diameter cast iron (CI) water mains within the Kirkellen Street and Queen Elizabeth Drive road reserves to the 

north and east respectively. 

The topographic survey is included within Appendix B. 

2.2 Development Water Reticulation Demand 

The proposed development’s water reticulation demands on the existing potable water infrastructure were 

determined using the methods described in the Capricorn Municipal Development Guidelines: D11 – Water 

Supply Network Design Guidelines.  These demands were used to determine the consumption rates for the 

proposed development.  Potable water demand factors and flow parameters were sourced from Table 

D11.07.1, to determine the potable water consumption rates for the proposed development, and are published 

below in Table 2.1. 

Table 2.1:  Water Demand Factors and Consumption Rates 

Design Parameter Potable Water Factors and Consumption Rates 

Development Type Childcare centre 

Demand Conversion Rate (EP/student) 0.2 EP/student 

Students 94 

EP 19 

Average Day Flow (AD) 500L/EP/day 

Mean Day Max Month (MDMM) / AD 1.4 

Peak Day (PD) / AD 1.89 

Peak Hour (PH) / PD 0.0833 

PH / AD 0.1575 

AD 9,400L/day or 0.109L/sec 

MDMM 13,160L/day or 0.152L/sec 

PD 17,766L/day or 0.206L/sec 

PH (Maximum) 61.688kL/hour or 0.017L/sec 

Fire Flow 30L/s for 4 hours 

Peak Hour Demand 30.206L/sec 

The proposed development will result in a water demand of 30.206L/sec for the childcare centre and 

healthcare services respectively.  With a maximum velocity of 2.0m/s, in accordance with the Capricorn 

Municipal Design Guidelines, a water service connection with a minimum internal diameter of 139mm is 

required for the proposed childcare centre. 

We note however that fire flow may be provided by the existing hydrants located within the adjacent Kirkellen 

Street and Queen Elizabeth Drive road reserves to the north and east respectively.  Hydrant coverage shall be 

confirmed by the hydraulic consultant during the detailed design phase of the project. 
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2.3 Proposed Water Reticulation Works 

The proposed childcare centre will be serviced by the existing 100mm diameter CI water main located within 

the Kirkellen Street road reserve to the north of the subject site. 

It is envisaged that the water reticulation and connection detailed design will be undertaken as part of a future 

Operational Works application to Council. The internal water reticulation design will be undertaken by a 

Hydraulic Consultant during the detailed design phase of the project and is subject to a future Plumbing and 

Drainage application to Council. 

A plan detailing the existing and proposed services for the site is included in Appendix C. 
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3 Sewerage Reticulation 

3.1 Existing Infrastructure 

A review of the topographic survey and Council records has confirmed that an existing 150mm diameter 

earthenware sewerage main bisects the subject site running on a west to east alignment.  Additionally, an 

existing 150mm diameter earthenware sewerage main is located within the adjacent properties to the south of 

the subject site.  Both mains cross beneath the Queen Elizabeth Drive road reserve to the east before heading 

south. 

The topographic survey is included within Appendix B. 

3.2 Proposed Demand 

The proposed development’s sewer reticulation demands on the existing sewer infrastructure were 

determined using the methods described in the Capricorn Municipal Development Guidelines: D12 –Sewerage 

Network.  These demands were used to determine the consumption rates for the proposed development.  The 

sewer demand factors and flow parameters were sourced from Table D12.6.1 to determine the consumption 

rates for the proposed development, and the results are presented in Table 3.1 below. 

Table 3.1:  Sewerage Demand Factors and Consumption Rates 

Design Parameter Sewer Factors and Consumption Rates 

Development Type Childcare centre 

Demand Conversion Rate (ET/staff & pupil) 0.1 ET/staff & pupil  

Students 94 

Staff 15 

ET 10.9 

Average Dry Weather Flow (ADWF) 540L/ET/day 

ADWF 5.886kL/day or 0.068L/sec 

PDWF (2.5 x ADWF) 14.715kL/day or 0.170L/sec 

PWWF (5 x ADWF) 29.430kL/day or 0.341L/sec 

Design Flow 0.341L/sec 

Based on the above assessment it is envisaged that the proposed development will place a demand of 

0.341L/sec during PWWF on the downstream sewerage network.  An engineering services plan detailing the 

existing and proposed sewerage infrastructure is included in Appendix C. 

3.3 Proposed Works 

It is proposed to connect the development to the existing sewerage main located within subject site, which will 

be diverted around the location of the proposed childcare centre building. 

It is envisaged that the sewerage infrastructure and connection detailed design will be undertaken as a part of 

a future Operational Works application to Council. The internal sewerage infrastructure will be designed by a 

Hydraulic Consultant during the detailed design phase of the project and is subject to a future Plumbing and 

Drainage application to Council. 

A plan detailing the existing and proposed services for the site is included in Appendix C. 
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4 Stormwater Drainage 

The strategy and constraints associated with stormwater drainage were assessed as part of a separate 

investigation by Pinnacle and are not covered in detail within this report.  We refer Council to the Site Based 

Stormwater Management Plan for the subject site prepared by Pinnacle for an in-depth analysis of the 

prevailing stormwater conditions. 

A brief summary of the stormwater drainage elements is provided in the following sections of this report. 

4.1 Lawful Point of Discharge 

The Lawful Point of Discharge for the subject site is taken as the existing stormwater infrastructure located 

within the Kirkellen Street road reserve to the north of the subject site. 

4.2 Existing Drainage Network 

An existing sag gully inlet pit is located within the Kirkellen Street road reserve fronting the subject site.  This 

inlet captures flow from the Kirkellen Street and Queen Elizabeth Drive road reserves prior to conveying the 

stormwater to the east.  An existing field inlet pit and 300mm diameter reinforced concrete pipe (RCP) are 

located within the property to the south of the site being Lot 1 on RP606939 (57 Queen Elizabeth Drive).  Flow 

captured by this inlet is conveyed to the adjacent gully pit within the Queen Elizabeth Drive before proceeding 

to the east via a 375mm RCP. 

4.3 Proposed Drainage Works 

It is intended to discharge stormwater to the Lawful Point of Discharge via piped and overland flow.  Detention 

and quality treatment of stormwater will be provided if required through the use of private infrastructure. 

In accordance with QUDM, the minor 10% AEP storm discharge (Q10) will be conveyed to the Lawful Point of 

Discharge via a piped drainage network with the major 1% AEP storm discharge (Q100) being conveyed by 

piped and overland flow. 

Engineering services layouts detailing the existing and proposed services for the site is included in Appendix 

C. 

4.4 Flood Assessment 

Following discussions with Council and a flood search conducted for the current premises, future revisions of 

the yet to be adopted RRC Planning Scheme will indicate that the subject site is inundated during the 1% AEP 

storm event from the nearby Fitzroy River.  However, the current planning scheme shows that the site is 

located outside of the mapped flood affected area, and as such was adopted for the flood storage analysis. 

We refer Council to the Flood Storage Technical Note for the subject site prepared by Pinnacle for an in-depth 

analysis of the prevailing flooding conditions. 



 

 

28-32 Kirkellen Street, Berserker – Engineering Services Report Page 13 of 22 
File Location:  220209_PEG0884_28-32 Kirkellen Street, Berserker_ESR_R003.docx 

5 Bulk Earthworks 

5.1 Earthworks Design 

Earthworks for the site will be designed generally in accordance with the requirements of the RRC Planning 

Scheme and as appropriate to the regulatory control and the Australian Standard for Earthworks for 

Commercial and Residential Development (AS3798-2007). 

5.2 General Site Earthworks 

A soil assessment report shall be prepared by a geotechnical engineer to provide guidance to the treatment of 

the subject site prior to and during the earthworks excavation and suitability for building foundation 

construction.  It is intended that with minimal site earthworks the proposed layout will be achieved. 

The key variables associated with the site’s earthworks are the depth and distribution of the existing materials 

and the strength and depth profile of the substrata material.  It is advised that the soil report for the site 

investigates these key items in depth to ensure that suitable soil treatments, accurate cost estimation and 

building design can be facilitated. 

5.3 Acid Sulphate Soils 

A review of Council’s Interactive Online Mapping system has identified the subject site as being located 

outside the mapped Acid Sulphate Soil zone. 

Council’s acid sulphate soils mapping is included within Appendix E. 

5.4 Erosion and Sediment Management 

Due to the expected highly erosive soil onsite, erosion protection measures will be incorporated into the 

construction phase of the project with these measures being designed and documented as a part of the 

detailed civil works for the site in accordance with industry best practice and IEAust Guidelines. 

Ultimately, during the operational phase of the project, the sediment management will be undertaken through 

the use of soft landscaping to ensure onsite erosion is kept to a minimum. 

An erosion and sediment control strategy is provided in the Site Based Stormwater Management Plan for the 

subject site prepared by Pinnacle. 
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6 Electrical, Gas and Telecommunications 

A DBYD investigation was undertaken to confirm the location of existing electrical, gas and 

telecommunications services in the vicinity of the site. 

The DBYD investigation confirmed the location of telecommunications infrastructure, owned and operated by 

NBN and Telstra, within the Kirkellen Street and Queen Elizabeth Drive road reserves to the north and east of 

the subject site respectively. 

Overhead powerlines, owned and operated by Ergon Energy, are located within the Kirkellen Street road 

reserve.  Additionally, an underground high voltage electrical cable is located within the Kirkellen Street 

carriageway fronting the northern boundary of the subject site. 

Existing 32mm diameter medium-density polyethylene (MDPE) underground gas mains have been identified 

within the northern and southern verges of the Kirkellen Street road reserve to the north of the subject site. 

It is envisaged that the proposed development will connect to the existing services within the Kirkellen Street 

road reserve as outlined above.  The connections to the electrical and telecommunications networks will be 

undertaken by specialist consultants during the detailed design phase of the project. 

The DBYD data is included in Appendix D with the location of the existing telecommunications, electrical and 

gas infrastructure shown on the engineering services layouts included in Appendix C. 
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7 Impacts on Local Infrastructure and Likely Upgrades 

The proposed childcare centre development will result in additional loading on the surrounding local 

infrastructure. 

Initial investigations indicate that there is sufficient residual capacity within the surrounding local infrastructure 

to accommodate the additional demands from the proposed development. 

The potential impacts on the local infrastructure and likely upgrades are summarised in Table 7.1 below. 

Table 7.1:  Local Infrastructure Impacts and Requirements 

Infrastructure Type Authority Impacts Connection and/or Upgrade Requirements 

Water Reticulation Fitzroy River Water Additional water 

demand due to 

development 

Connect to the existing water main within the 

Kirkellen Street road reserve located to the 

north of the subject site. 

Sewerage Reticulation Fitzroy River Water Additional sewer 

loadings due to 

development 

Connect to the existing sewerage main within 

the subject site via a new commercial sewer 

property connection. 

Stormwater RRC Additional loading 

due to development 

Discharge all stormwater to the Lawful Point of 

Discharge being the existing gully pit within the 

Kirkellen Street road reserve to the north of the 

subject site. 

Telecommunications Telstra New connections New connection to existing 

telecommunications infrastructure located 

within the Kirkellen Street road reserve to the 

north of the subject site. 

Electrical Energex New connections New connection to existing electrical 

infrastructure located within the Kirkellen 

Street road reserve. 

Gas APA Group New connections New connection the existing gas infrastructure 

located within the Kirkellen Street road 

reserve. 
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8 Reference Documentation 

Rockhampton Region Planning Scheme Version 2.1 (RRC, 2020) 

Capricorn Municipal Development Guidelines (CMDG, 2020) 

Water Services Association of Australia, 2014. “Sewerage Code of Australia. WSA 02-2014”, Second Edition, 

Version 3.1 

Water Services Association of Australia, 2011. “Water Supply Code of Australia. WSA 03-2011”, Second 

Edition, Version 3.1 
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Topographic Survey 
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Engineering Layouts 
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To: Jesse Hardman

Phone: Not Supplied

Fax: Not Supplied

Email: jesse@pinnacleeng.com.au

Dial before you dig Job #: 30548521
Sequence # 203206224
Issue Date: 21/09/2021
Location: 30 Kirkellen Street , Berserker , QLD , 4701

Indicative Plans 





Emergency Contacts 

You must immediately report any damage to the nbn™ network that you are/become aware of. Notification may be by
telephone - 1800 626 329.
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For all Telstra DBYD plan enquiries - 
email - Telstra.Plans@team.telstra.com
For urgent onsite contact only - ph 1800 653 935 (bus hrs)
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Sequence Number: 203206223

WARNING - Due to the nature of Telstra underground plant and the age of some cables and records, it is impossible to ascertain the precise location of all Telstra plant from Telstra's plans. The accuracy and/or 
completeness of the information supplied can not be guaranteed as property boundaries, depths and other natural landscape features may change over time, and accordingly the plans are indicative only. 
Telstra does not warrant or hold out that its plans are accurate and accepts no responsibility for any inaccuracy shown on the plans.

It is your responsibility to locate Telstra's underground plant by careful hand pot-holing prior to any excavation in the vicinity and to exercise due care during that excavation.

Please read and understand the information supplied in the duty of care statement attached with the Telstra plans. TELSTRA WILL SEEK COMPENSATION FOR LOSS CAUSED BY DAMAGE TO ITS PLANT.

Telstra plans and information supplied are valid for 60 days from the date of issue. If this timeframe has elapsed, please reapply for plans.

CAUTION: Critical Network Route in plot area.        
DO NOT PROCEED with any excavation prior to
seeking advice from Telstra Plan Services on :  
1800 653 935

The above plan must be viewed in conjunction with the Mains Cable Plan on the following page
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F RTOX 3009:YY-CC/1-18        18F/-  SMOF FNPEHJ/STD (AA1)
       1001:AF-FREL AL/1-120 120F/-  SMOF FNPEHJ/STD (AB) 
       3511:BR-CE/1-120      120F/-  SMOF FNPEHJ/STD (AB) 
       3510:HB-CC/1-24        24F/-  SMOF FNPEHJ/STD (AB) 
         c1:M1201-2000          800  PIUT            (BA) 
1xP32 SUBDUCTS                                       (BA) 
OC IX8193 D01 05/2032                                (BA1)

QK800023 (AA2)
QK800350 (AA1)

        c11:M601-1200           600 CPIUT            (AA) 
OC[14mm]                                             (AA) 
1xP32 SUBDUCTS                                       (AA) 
F RTOX 3002:YY-CC/1-18        18F/-  SMOF FNPEHJ-D   (AA2)
1xP35 SUBDUCTS                                       (AA) 
F RTOX 3009:YY-CC/1-18        18F/-  SMOF FNPEHJ/STD (AA1)
       1001:AF-FREL AL/1-120 120F/-  SMOF FNPEHJ/STD (AB) 
       3511:BR-CE/1-120      120F/-  SMOF FNPEHJ/STD (AB) 
       3510:HB-CC/1-24        24F/-  SMOF FNPEHJ/STD (AB) 
OC[14mm]                                             (AB) 
         c1:M1201-2000          800  PIUT            (BA) 
1xP32 SUBDUCTS                                       (BA) 
OC IX8193 D01 05/2032                                (BA1)

        c11:M601-1200           600 CPIUT            (AA) 
OC[14mm]                                             (AA) 
1xP32 SUBDUCTS                                       (AA) 
F RTOX 3002:YY-CC/1-18        18F/-  SMOF FNPEHJ-D   (AA2)
1xP35 SUBDUCTS                                       (AA) 
F RTOX 3009:YY-CC/1-18        18F/-  SMOF FNPEHJ/STD (AA1)
       1001:AF-FREL AL/1-120 120F/-  SMOF FNPEHJ/STD (AB) 
       3511:BR-CE/1-120      120F/-  SMOF FNPEHJ/STD (AB) 
       3510:HB-CC/1-24        24F/-  SMOF FNPEHJ/STD (AB) 
OC[16mm]                                             (AB) 
         c1:M1201-2000          800  PIUT            (BA) 
1xP32 SUBDUCTS                                       (BA) 
OC IX8193 D01 05/2032                                (BA1)

----1.5

0.3---1.5

84
.7

82
.0

0.6---
-

HB

0.3---1.5

 c1:M601-1200 600/0.64  PIUT UA (AA)
c11:M101-300       200 CPFUT MB (AA)
 c1:M1-600    600/0.64  PIUT    (BA)0.8---

-

0.8---1.5

22
.2

OC IX8193 D01
BREAKOUT

PIUT            (AA) 
         (AA) 
                (AA) 

8F/-  SMOF FNPEHJ-D   (AA2)
                (AA) 

8F/-  SMOF FNPEHJ/STD (AA1)
F/-  SMOF FNPEHJ/STD (AB) 
  SMOF FNPEHJ/STD (AB) 
SMOF FNPEHJ/STD (AB) 
         (AB) 

PIUT            (BA) 
                (BA) 
                  (BA1)

52
.8

0.5---1.7

55
.8

25
.3

c11:M101-300 200 CPFUT MB (AA)
OC[14mm]                  (AA) 82

.6

c1:M601-1200 600/0.64 
c1:M1-600    600/0.64 P

3xOC(AA)

2xOC(AA)

OC[16mm](AA)

49.1

18
.0

4

4

10
8.

2

41.8

c1:M1101-1200 100/0.51  PIUT UA (AA)
   50DEAD          100 CPFUT MB (AA)
c1:M151-200                         

ACTUAL NETWORK PROVIDER 

TELSTRA IS NOT THE FIXED LINE NETWORK 

DO NOT INSTALL TELSTRA CABLE OR 

ASSIGN SERVICES ON TELSTRA CABLE 

ALL TELSTRA SERVICES ARE TO BE 

ASSIGNED ON NBN CO CABLE 

IPOLR NAME NBN CO

MAY BE DIFFERENT 

PROVIDER FOR THIS AREA 

NBNCO DEVELOPMENT ID AYCA-3TOQF7N
B

N
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O
. S

IT
E

RTON DA963
AFR 57106661

03/10/2018N
B

N
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O
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C100

AA1

AB
BA1

AA
AA2

C100
BA

BB

C100

BB

AAAA1
AA2

AB
BA1

BA

AA1 BA

AB

AA
BA1

C100

BB

AA2

AA

P100

BB

BA

C100

BA1

AA1

CB

AA2 CA

AB

AA

AA

C100
BA

BB

AA

AB

C100

AA

E80

E80
AA

TELSTRA CORPORATION LIMITED A.C.N. 051 775 556

For all Telstra DBYD plan enquiries - 
email - Telstra.Plans@team.telstra.com
For urgent onsite contact only - ph 1800 653 935 (bus hrs)

Generated On 21/09/2021 12:37:46
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Mains Cable Plan

0m 10m 20m 30m 40m 50m 60m

Sequence Number: 203206223

WARNING - Due to the nature of Telstra underground plant and the age of some cables and records, it is impossible to ascertain the precise location of all Telstra plant from Telstra's plans. The accuracy and/or 
completeness of the information supplied can not be guaranteed as property boundaries, depths and other natural landscape features may change over time, and accordingly the plans are indicative only. 
Telstra does not warrant or hold out that its plans are accurate and accepts no responsibility for any inaccuracy shown on the plans.

It is your responsibility to locate Telstra's underground plant by careful hand pot-holing prior to any excavation in the vicinity and to exercise due care during that excavation.

Please read and understand the information supplied in the duty of care statement attached with the Telstra plans. TELSTRA WILL SEEK COMPENSATION FOR LOSS CAUSED BY DAMAGE TO ITS PLANT.

Telstra plans and information supplied are valid for 60 days from the date of issue. If this timeframe has elapsed, please reapply for plans.

CAUTION: Critical Network Route in plot area.        
DO NOT PROCEED with any excavation prior to
seeking advice from Telstra Plan Services on :  
1800 653 935

Page 2 of 2



Exchange Cable Jointing Pit
(Major Cable Present) (number indicating Pit Type)

Footway Access Chamber Elevated Joint
(can vary from 1‐lid to 12‐lid) (above ground joint on buried cable)

Pillar / Cabinet Telstra Plant in shared Utility trench

(above ground / free standing)

Aerial Cable

Aerial Cable

(attached to joint Use Pole eg. Power)

OC

Above ground complex equipment housing (eg RIM) 

Please Note: This equipment is powered  by 240V Electricity

Other Carrier Telecommunications Cable/Asset

Direct Buried Cable

Dist Distribution cables in Main Cable ducts

MC Main Cable ducts on a Distribution plan Marker Post Installed

Blocked or damaged duct.

Buried Transponder

Marker Post, Transponder

Optical Fibre cable direct buried

2 pair lead‐in to property from pit in street 1 

pair working (pair ID 059)

1 pair dead (i.e. spare, not connected)

Single to multiple round conduit 

Configurations 1,2,4,9 respectively

(attached text denotes conduit type and size)

Multiple square conduit

Configurations 2, 4, 6 respectively

(attached text denotes conduit type and size)

Some Examples of how to read Telstra Plans

or

MT

M

TR

or

20.0

Some examples of conduit type and size:

A ‐ Asbestos cement, P ‐ PVC / Plastic, C ‐ Concrete,
GI ‐ Galanised iron, E ‐ Earthenware
Conduit sizes nominally range from 20mm to 100mm
P50    50mm PVC conduit
P100  100mm PVC conduit
A100  100mm asbestos cement conduit

P50  

‐50‐
10

30

AB 
AA  BA

P100C100

One 50mm PVC conduit (P50) containing a 50‐pair and a 10‐pair 
cable between two 6‐pits. approximately 20.0m apart, with a direct 
buried 30‐pair cable along the same route

Two separate conduit runs between two footway access 
chambers (manholes) approximately 245m apart A nest of four 
100mm PVC conduits (P100) containing assorted cables in three 
ducts (one being empty) and one empty 100mm concrete duct 
(C100) along 

WARNING: Telstra plans and location information conform to Quality Level ’D' of the Australian Standard AS 5488 ‐
Classification of Subsurface Utility Information. As such, Telstra supplied location information is indicative only. 
Spatial accuracy is not applicable to Quality Level D. Refer to AS 5488 for further details. Telstra does not warrant or 
hold out that its plans are accurate and accepts no responsibility for any inaccuracy shown on the plans. FURTHER 
ON SITE INVESTIGATION IS REQUIRED TO VALIDATE THE EXACT LOCATION OF TELSTRA PLANT PRIOR TO 
COMMENCING CONSTRUCTION WORK. A plant location service is an essential part of the process to validate the 
exact location of Telstra assets and to ensure the asset is protected during construction works. The exact position of 
Telstra assets can only be validated by physically exposing it. Telstra will seek compensation for damages caused to 
its property and losses caused to Telstra and its customers.

TELSTRA CORPORATION ACN 051 775 556

LEGEND

SMOF

AA ‐ (cable information)
AB ‐ (cable information)
BA ‐ (cable information)

6

EJ

For more info contact a Certified Locating Organisation or Telstra Plan Services 1800 653 935

245.0

T

Telstra Map Legend v3_3

https://dbydlocator.com/certified-locating-organisation/
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Planned Jointing Pit – New/Updated

Planned Communication Boundary – New/Updated

Planned Communication Boundary - Remove

Planned Jointing Pit - Remove

Underground Asset 33kV and above

Underground Asset below 33kV

Pit

Communication Boundary

Underground Conduit
with or without cable

Cross Bonding Link Box - Critical

Disconnect Box - Critical

Ring Main Unit

Distribution Pad Substation

Cable Marker

Remote Earth

Earth

Fibre Patch Panel

Pilot Cubicle

Streetlight Column

Pole

Feeder Pillar

Communication Junction Pillar

Service Pillar

Link Pillar

Distribution Cabinet

Commercial Industrial Pillar

Communication Pit

Manhole

Handhole

Reserve (RE)

Water Resource (WR)

Cadastral Parcels

Planned Tunnel/Trench/Bore - New/Updated

Planned Tunnel/Trench/Bore - Remove

Planned Cross Bonding Link Box - New/Updated

Planned Cross Bonding Link Box - Remove

Planned Disconnect Box - New/Updated

Planned Disconnect Box - Remove

Planned Distribution Pad Substation – New/Updated

Planned Distribution Ground Substation – New/Updated

Planned Ring Main Unit – New/Updated

Planned Distribution Pad Substation - Remove

Planned Distribution Ground Substation - Remove

Planned Ring Main Unit - Remove

Planned Earth – New/Updated

Planned Cable Marker – New/Updated

Planned Remote Earth – New/Updated

Planned Underground Warning Post – New/Updated

Planned Earth - Remove

Planned Cable Marker - Remove

Planned Remote Earth - Remove

Planned Underground Warning Post - Remove

Planned Pilot Cubicle – New/Updated

Planned Fibre Patch Panel – New/Updated

Planned Pilot Cubicle – Remove

Planned Fibre Patch Panel – Remove

Planned Commercial Industrial Pillar – New/Updated

Planned Distribution Cabinet – New/Updated

Planned Link Pillar – New/Updated

Planned Service Pillar – New/Updated

Planned Pole – New/Updated

Planned Manhole – New/Updated

Planned Streetlight Column – New/Updated

Planned Handhole – New/Updated

Planned Communication Junction Pillar – New/Updated

Planned Commercial Industrial Pillar – Remove

Planned Distribution Cabinet – Remove

Planned Link Pillar – Remove

Planned Service Pillar – Remove

Planned Pole – Remove

Planned Manhole – Remove

Planned Streetlight Column – Remove

Planned Handhole – Remove

Planned Communication Junction Pillar – Remove

DBYD
SYMBOLOGY

LEGEND















 

 

Appendix E 

RRC Overlays and Codes 
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1 Introduction 

Pinnacle Engineering Group (Pinnacle) was engaged by Rosalind Corporate Pty Ltd to prepare a site based 

stormwater management plan (SBSMP) and undertake the associated investigations to provide supporting 

documentation for the proposed development application for a childcare centre development located at 24-32 

Kirkellen Street, Berserker QLD within the local authority of the Rockhampton Regional Council (RRC). 

1.1 Scope of Investigation 

This report addresses the proposed stormwater management strategy for the aforementioned development, 

including but not limited to the following elements: 

• Pre and post development flows for various Annual Exceedance Probability (AEP) / Average 

Recurrence Interval (ARI) design storm events; 

• Nomination of the Lawful Point of Discharge for the subject site; 

• Details of the stormwater quantity management strategy; 

• Details of the stormwater quality treatment measures to be implemented for the site; 

• Maintenance and monitoring strategy; and 

• Sediment and erosion control plan. 

1.2 Site Description 

1.2.1 Site Location and Location 

Street Address - 28-32 Kirkellen Street, Berserker QLD 4701 

RP Description - Lot 5 and Lot 6 on RP606198 and Lot 12 on RP600705 

Site Area - 0.2503 Hectares 

Current Zoning - Low-Medium Density Residential 

Proposed Use - Childcare Centre 

Local Authority - RRC 

Refer to Figure 1.1 for the site location. 

1.2.2 Existing Site Conditions and Topography 

A review of the topographic survey has revealed that the subject site generally falls from the western property 

boundary to the eastern property boundary.  The subject site is currently occupied by three detached 

dwellings within the northern portion of the site, smaller concrete and hardstand areas and significant 

vegetation within the southwest corner. 

Currently, the highest elevation of approximately RL8.35m AHD is reached along the western property 

boundary of the subject site while the lowest elevation of approximately RL7.40m AHD is reached along the 

eastern property boundary of the subject site. 

The topographic mapping of the subject site is included in Appendix B.  Refer to Figure 1.2 for the existing 

aerial view of the subject site. 
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1.2.3 Proposed Development 

The proposed development will deliver a 94-place childcare centre over the subject site.  The proposed 

childcare centre will provide on-grade car parking and be accessed from Queen Elizabeth Drive to the east of 

the subject site via a new vehicle cross-over. 

The proposed development layout is included within Appendix A. 

1.2.4 Existing Drainage Network 

An existing sag gully inlet pit is located within the Kirkellen Street road reserve fronting the subject site.  This 

inlet captures flow from the Kirkellen Street and Queen Elizabeth Drive road reserves prior to conveying the 

stormwater to the east.  An existing field inlet pit and 300mm diameter reinforced concrete pipe (RCP) are 

located within the property to the south of the site being Lot 1 on RP606939 (57 Queen Elizabeth Drive).  Flow 

captured by this inlet is conveyed to the adjacent gully pit within the Queen Elizabeth Drive before proceeding 

to the east via a 375mm RCP. 

1.2.5 External Catchments 

A review of the site topography and Council‘s interactive online mapping indicates that an existing external 

catchment discharges through the subject site. 

It is proposed to convey the external catchment to the existing discharge location via swale drains and a 

stormwater pit and pipe system as required. 

1.2.6 Flood Assessment 

Following discussions with Council and a flood search conducted for the current premises, future revisions of 

the yet to be adopted RRC Planning Scheme will indicate that the subject site is inundated during the 1% AEP 

storm event from the nearby Fitzroy River.  However, the current planning scheme shows that the site is 

located outside of the mapped flood affected area, and as such was adopted for the flood storage analysis. 

We refer Council to the Flood Storage Technical Note for the subject site prepared by Pinnacle for an in-depth 

analysis of the prevailing flooding conditions. 
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Figure 1.1:  Map View (Source:  Google Maps) 

 

Figure 1.2:  Aerial View (Source:  Nearmap) 

Site Location 

Site Location 
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2 Stormwater Quantity Assessment 

2.1 Hydrologic Objectives 

The hydrologic objectives for the site were established in accordance with the RRC Planning Scheme and 

QUDM.  These objectives include but are not limited to: 

• The proposed development shall ensure that all stormwater drainage is directed to the Lawful Point 

of Discharge in accordance with QUDM; 

• Minor Drainage System Design for 10% AEP (Q10) storm event; 

• Major Drainage System Design for 1% AEP (Q100) storm event; 

• No adverse impact on adjoining upstream or downstream properties; and 

• No increase in post-development flows, up to and including the 1% AEP (Q100) storm event. 

2.2 Lawful Point of Discharge 

The Lawful Point of Discharge for the subject site is taken as the existing stormwater infrastructure within the 

Kirkellen Street road reserve to the north of the subject site. 

2.3 Stormwater Quantity Analysis 

The analysis of the surface water runoff from the site was performed using the non-linear program XP-Rafts. 

2.3.1 Temporal Patterns 

The design rainfall Intensity Frequency Duration (IFD) data for the storm events up to and including the 1% 

AEP storm event was derived based on the RRC Planning Scheme and the AR&R. 

The design IFD data for the catchment is summarised Figure 2.1 below. 

The temporal patterns utilised by the XP-Rafts analysis were derived in accordance with Australian Rainfall 

and Runoff (AR&R), 2016 edition. 
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Figure 2.1:  IFD Data for Berserker, QLD (mm/hr) (Source:  BOM) 
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2.3.2 XP-Rafts Modelling Inputs 

Rainfall loss parameters for each sub-catchment were applied using an initial and continuing rainfall loss 

model.  The design loss parameters input into the XP-Rafts model are based on the characteristic values 

recommended by AR&R and other reputable industry standards. 

The loss parameters adopted for this XP-Rafts model are tabulated below. 

Table 2.1:  Adopted XP-Rafts Initial and Continuing Loss Parameters 

Storm Event Pervious Areas Impervious Areas 

ARI 

(years) 

Initial Loss 

(mm) 

Continuing Loss 

(mm) 

Initial Loss 

(mm) 

Continuing Loss 

(mm) 

2-5 15 2.5 1 0 

10-20 10 2.5 1 0 

50-100 2.5 2.5 0 0 

2.3.3 XP-Rafts Model Validation 

The validation of the XP-Rafts model was undertaken through a comparison of the XP-Rafts flow rates to the 

Rational Method calculations included in Appendix D. 

The Rational Method adopted a C10 coefficient of runoff of 0.71 for the pre-development catchment, in 

accordance with Table 4.5.3 from QUDM.  As detailed in Table 2.2 the flow calculated using the Rational 

Method is generally comparable to the results obtained from the XP-Rafts model.  We can therefore 

reasonably adopt the flows generated from the XP-Rafts model. 

2.3.4 Critical Duration Analysis 

Storm durations ranging from 10-minutes to 360-minutes were simulated within the XP-Rafts model to 

determine the design flows. 

2.3.5 Existing Discharge Points 

As outlined in the previous sections of this report the subject site currently discharges over the eastern 

property boundary before entering the existing stormwater network within the adjacent property to the south of 

the subject site.  It is proposed to discharge alter the discharge location post-development, and directly 

discharge into the existing stormwater network within the Kirkellen Street road reserve. 

2.4 Hydrologic Analysis 

2.4.1 Pre-development Case 

The results generated from the XP-Rafts model generally indicate that the critical storm duration for the 

catchment for all AEP flood events is generally the 25-minute storm. 

A percentage impervious area of 21% was calculated for the pre-development catchment internal to the site 

from the satellite imagery sourced from Nearmap.  The pre-development catchment discharges for the 10% 

(Q10), 5% (Q20), 2% (Q50) and 1% (Q100) AEP events are detailed in Table 2.2 below. 
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Table 2.2:  Pre-development Catchment Details and Discharges 

Catchment 
Area 

(ha) 

Impervious 

Area 

(ha) 

Average 

Slope 

(%) 

XP-Rafts Results 

(m3/s) 

Rational 

Method 

(C10 = 0.71) 

10% AEP 

(Q10) 

5% AEP 

(Q20) 

2% AEP 

(Q50) 

1% AEP 

(Q100) 

1% AEP 

(Q100) 

A 0.2503 0.0504 1.50% 0.083 0.101 0.122 0.140 0.129 

EXT 0.2420 0.0428 4.00% 0.107 0.127 0.159 0.184 - 

2.4.2 Post-development Case – Unmitigated 

The proposal is to construct a childcare centre and associated on-grade car park and infrastructure over the 

existing allotment. 

A fraction impervious of 0.71 was calculated for the post-development case from the proposed site layouts 

provided by APMS.  For the purposes of this analysis the post-development catchment was further split into 

sub-catchments, being the respective roof, ground and road areas. 

A copy of the proposed development layouts is included in Appendix A with a post-development catchment 

plan included in Appendix C. 

The impervious areas were modelled using the second sub-catchment feature within XP-Rafts.  The total 

impervious area for each catchment is tabulated below.  The results of the XP-Rafts post-development 

analysis indicate that the critical storm duration throughout the catchment is generally the 15-minute storm 

event. 

Table 2.3 summarises the post-developed peak flow rates for the post-development catchment. 

Table 2.3:  Post-development Catchment Details and Discharges (Unmitigated) 

Catchment 

Total 

Area 

(ha) 

Average 

Slope 

(%) 

Impervious 

Area 

(ha) 

XP-Rafts Results 

(m3/s) 

10% AEP 

(Q10) 

5% AEP 

(Q20) 

2% AEP 

(Q50) 

1% AEP 

(Q100) 

A1 – Roof 0.0709 2.0 0.0709 0.045 0.052 0.061 0.069 

A2 – Car Park 0.0721 0.75 0.0721 0.045 0.051 0.060 0.067 

A3 – Ground 0.1073 0.75 0.0247 0.019 0.026 0.047 0.055 

Site Total 0.2503 - 0.1677 0.109 0.129 0.168 0.191 

A comparison of the XP-Rafts results in Tables 2.2 and 2.3 generally shows a decrease in the site total 

discharge of 0.026m3/s, 0.028m3/s, 0.046m3/s and 0.051m3/s for the 10% (Q10), 5% (Q20), 2% (Q50) and 1% 

(Q100) AEP storm events.  This increase in flows is attributed to the increase in impervious areas across the 

site during the post-development scenario. 

It is proposed to mitigate the increases in discharge through the use of a detention tank which will accept 

stormwater discharge form the roof, carpark and ground catchments. 
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2.5 Post Development Stormwater Mitigation Strategy 

The following strategy is proposed to mitigate the post-development stormwater discharge to the site’s pre-

development discharge rates. 

• Attenuation of post-development storm discharge from the site through the use of a detention tank 

located within the northeast corner of the site, beneath the proposed carpark; 

• Discharge the minor 10% AEP (Q10) stormwater runoff to the Lawful Point of Discharge via a piped 

stormwater network; 

• Discharge the major 1% AEP (up to Q100) stormwater runoff to the Lawful Point of Discharge via a 

piped stormwater network and overland flow; 

• Direct all stormwater runoff from the roof, carpark and ground catchments to the proposed detention 

tank via an internal stormwater reticulation networks and overland sheet flow prior to discharge to the 

Lawful Point of Discharge; and 

• Generally, maintain the existing drainage regimes and drainage discharge locations. 

2.5.1 Detention Tank Design 

Table 2.4 details the proposed detention tank characteristics with Table 2.5 detailing the tank storage/height 

relationship adopted for the XP-rafts analysis. 

Table 2.4:  Detention Tank Characteristics 

Design Parameter Details 

Tank Outlets 

Low-flow Outlet = 2 x 0.2m diameter orifice outlets  

Low-flow Outlet Level = at base of tank 

High-flow Weir = 1.0m wide x 0.1m high 

High-flow Outlet Level = 0.7m above base of tank 

Geometry 
Detention Base Area = 70m2 

Volume of 56m3 at 0.8m deep above base of tank 

Modelling Summary 

10% AEP (Q10) Peak Outflow = 0.079m3/s 

10% AEP (Q10) Peak Stage = 0.325m 

1% AEP (Q100) Peak Outflow = 0.111m3/s 

1% AEP (Q100) Peak Stage = 0.771m 

Table 2.5:  Tank Height/Storage Relationship 

Tank Height 

(m) 

Tank Storage 

(m3) 

Tank Height 

(m) 

Tank Storage 

(m3) 

0 0 0.5 35.0 

0.1 7.0 0.6 42.0 

0.2 14.0 0.7 47.0 

0.3 21.0 0.8 54.0 

0.4 28.0 - - 

  



 

 

28-32 Kirkellen Street, Berserker – Site Based Stormwater Management Plan Page 14 of 33 
File Location:  220209_PEG0884_28-32 Kirkellen Street, Berserker_SMP_R003.docx 

2.5.2 Post-development Case - Mitigated 

Table 2.6 details the attenuation of the site total peak discharge via the proposed detention tank located within 

the northeast corner of the site beneath the proposed carpark. 

Table 2.6:  Post-development Scenario 

Storm Event 

Site Total (Discharge to Kirkellen Street 

existing stormwater network) Difference 

(%) 

Difference 

(m3/s) Pre 

(m3/s) 

Post 

(m3/s) 

10% AEP (Q10) 

Peak 

0.083 0.079 -4.82% -0.004 

5% AEP (Q20) 

Peak 

0.101 0.088 -12.87% -0.013 

2% AEP (Q50) 

Peak 

0.122 0.101 -17.21% -0.021 

1% AEP (Q100) 

Peak 

0.140 0.111 -20.71% -0.029 

The results presented demonstrate that the proposed detention tank successfully attenuates the post-

development site discharge to the pre-developed rates. 

2.6 External Catchment Conveyance Strategy 

As documented in Section 1.2.5, an external catchment upstream of the subject site has been identified.  

Based on the location of kerb adaptors of properties within the upstream catchment, roofwater runoff will 

discharge to the road reserve.  It is proposed to convey the residual ground catchment of the external 

catchment to the Lawful Point of Discharge location by constructing swale drains and a stormwater network as 

required. 

Refer to the stormwater management layout plan within Appendix E for details. 
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3 Stormwater Quality Assessment 

3.1 Water Quality Objectives 

This water quality analysis for the subject site was undertaken in accordance with the requirements of the 

RRC Planning Scheme, Healthy Waterways WSUD Technical Design Guidelines for South East Queensland 

– Version 1 and the Queensland State Planning Policy, July 2017. 

The pollutant types and the associated Load Reduction Objectives (LRO) that will be evaluated are as follows: 

Table 3.1:  LRO Summary 

Pollutant Types Site Water Quality Objective 

Total Suspended Solids (TSS) 85% reduction 

Total Phosphorous (TP) 60% reduction 

Total Nitrogen (TN) 45% reduction 

Gross Pollutants (GP) 90% reduction 

3.2 Proposed Treatment Strategy 

In order to meet the above water quality objectives, a treatment train has been proposed for the proposed 

development which comprises of a number of individually designed proprietary Ocean Protect treatment 

devices that collectively contribute to the achievement of the water quality objectives. 

3.3 Proposed Treatment Measures 

The following water quality treatment measures are proposed for this development. 

3.3.1 Ocean Protect Water Quality Treatment Products 

The OceanGuard effectively acts as a gross pollutant trap, and is typically located within inlet pits or 

immediately preceding an inflow pipe into a rainwater or detention tank receiving surface runoff.  The system 

uses a mesh and grated system to capture ‘large’ pollutants prior to further nutrient and fine particle treatment. 

The StormFilter cartridge system is a passive, flow-through stormwater filtration system which consists of a 

number of filter cartridges containing a variety of filter media.  The system works based on the incoming 

hydraulic grade forcing water up and into the cartridge system which traps and slowly releases the runoff, 

containing pollutants within the filter.  Clean water is then discharged out of the system and into downstream 

infrastructure. 

Figure 3.1 below illustrates a typical filter Ocean Protect StormFilter OceanGuard treatment train 

configuration.  Additional information on Ocean Protect treatment devices is included in Appendix G. 
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Figure 3.1:  Typical Ocean Protect Treatment Train Configuration (Source:  Ocean Protect) 

3.4 Model for Urban Stormwater Improvement Conceptualisation (MUSIC) Analysis 

The proposed stormwater quality treatment train is detailed within Appendix F with additional details of the 

MUSIC modelling procedure described in the following sections. 

3.4.1 Meteorological Data 

The meteorological data inputs utilised by MUSIC to simulate catchment hydrology processes includes rainfall 

data based on different climactic regions (at intervals relevant to the time step being modelled) and average 

areal potential evapotranspiration (measured in millimetres per day). 

The meteorological data adopted for this model was the Rockhampton Aero station 039083 (6-minute time 

step 1980-1990). 

3.4.2 MUSIC Source Nodes 

The MUSIC source node properties for a split catchment were obtained from the Healthy Waterways MUSIC 

Modelling Guidelines for Southeast Queensland and are as follows. 

Table 3.2:  Pollutant Export Parameter for Split Catchment (Log10 Values) 

Land Use 
Mean EMC (mg/L) 

TSS TP TN 

Commercial Storm Flow Base Flow Storm Flow Base Flow Storm Flow Base Flow 

Roof 
Mean 

Std. Deviation 

1.30 

0.38 

0.00 

0.00 

-0.89 

0.34 

0.00 

0.00 

0.37 

0.34 

0.00 

0.00 

Roads 
Mean 

Std. Deviation 

2.43 

0.38 

0.78 

0.39 

-0.30 

0.34 

-0.60 

0.50 

0.37 

0.34 

0.32 

0.30 

Ground 
Mean 

Std. Deviation 

2.16 

0.38 

0.78 

0.39 

-0.39 

0.34 

-0.60 

0.50 

0.37 

0.34 

0.32 

0.30 
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3.5 Performance Assessment 

The site was modelled as a number of urban residential source nodes.  The MUSIC model parameters were 

adopted in accordance with the RRC Planning Scheme and are outlined within Table 3.3 below. 

Table 3.3:  Adopted MUSIC Model Source Node Parameters 

Parameter Value 

Source Data 

Rainfall data and modelling period Rockhampton Aero 039083 

Modelling period 1980 – 1989 

Model time step 6 Minute 

Soil properties (Rainfall runoff parameter) Commercial 

Site Data 

Catchment A – Commercial A1 – 0.0709 Ha – Roof (100% Impervious) 

A2 – 0.0721 Ha – Road/Driveway (100% Impervious) 

A3 – 0.1073 Ha – Landscaping/Ground (23% Impervious) 

Table 3.4:  Adopted MUSIC Model Treatment Node Parameters 

Parameter Value 

Treatment Devices 

Catchment A – OceanGuard 

Note:  All stormwater pits capturing surface flow 

must be fitted with an OceanGuard. 

OceanGuard 

Required number = 2 (1 per inlet pit) 

High flow bypass = 0.02m3/s (0.02m3/s per OceanGuard) 

Catchment A – StormFilter StormFilter Chamber 

High flow bypass = 0.009m3/s 

Storage surface area = 10.0m2 

Extended detention depth = 0.54m 

Equivalent pipe diameter = 41mm 

StormFilter Cartridge 

Type = 460mm PSorb 

Required number = 5 

High flow bypass = 0.0023m3/s 

3.6 MUSIC Analysis Results 

Table 3.5 summarises the load analysis and reduction achieved by MUSIC using the WSUD strategy outlined 

above. 

Table 3.5:  MUSIC Pollutant Load Assessment – Lawful Point of Discharge 

System Parameter Sources Residual Load Reduction (%) 

Receiving Node 

Total Suspended Solids (kg/yr) 307 30.3 90.1 

Total Phosphorous (kg/yr) 0.669 0.225 66.4 

Total Nitrogen (kg/yr) 4.52 2.49 45.0 

Gross Pollutants (kg/yr) 29.2 0.0 100 

As detailed within Table 3.5 above, the LRO of 85% for TSS, 60% for TP, 45% for TN and 90% for GP as 

described in Section 3.1 were achieved for the post-development scenario. 
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4 Monitoring and Maintenance Strategy 

4.1 Monitoring of Stormwater Quality Treatment Devices 

A monitoring program will be established for the stormwater treatment devices as required by Ocean Protect. 

Ocean Protect will be responsible for all monitoring activities associated with the operation of the treatment 

train which will be undertaken under a maintenance agreement between Ocean Protect and the Developer. 

4.2 Maintenance of Stormwater Quality Treatment Devices 

The ongoing performance of the Ocean Protect treatment devices will be dependent on the regular 

maintenance conducted. 

The maintenance program will be as required by Ocean Protect and will be undertaken as part of maintenance 

agreement between Ocean Protect and the Developer. 
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5 Erosion and Sediment Control Strategy 

The objective of erosion and sediment management on construction sites is to minimise soil erosion and 

control silt and/or sediment discharge from the sites through the use of suitable control devices during the four 

primary phases of the project lifecycle being: 

1. Pre-construction/Establishment Phase; 

2. Change to Ground Level Phase; 

3. Construction Phase; and 

4. Post-development/Operational Phase. 

Sections 5.2 and 5.3 below outline the typical and industry best practice erosion and sediment control 

measures that will be implemented throughout the life cycle of this project. 

5.1 Development Lifecycle Erosion and Sediment Management 

5.1.1 Pre-construction/Establishment Phase 

Prior to the commencement of construction, during the site establishment phase of the works, the following 

sediment and erosion control measures will be implemented in order to minimise site disturbance and ensure 

that water quality is maintained. 

• Silt/Sediment fences will be installed around the proposed bulk earthworks site (along the toe of the 

batter alignment) and any environmentally sensitive areas; and 

• A construction vehicle entry/exit shakedown area will be installed and will comprise of a vibratory 

cattle grid or gravel/rock pad in accordance with the IEAust Guidelines. 

5.1.2 Bulk Earthworks/Change to Ground Level Phase 

Excavation during the bulk earthworks/change to ground level phase of the project will be staged in a manner 

that runoff will generally be directed towards sediment and erosion controls established during the pre-

construction phase. 

As applicable, sediment basins will be constructed within proposed park/open space areas generally in the 

location of the proposed bio-retention basins to ensure that all sediment runoff is intercepted and treated prior 

to discharging from site. 

5.1.3 Construction Phase 

During the construction phase of the project, the following erosion and sediment controls will be implemented 

to ensure water quality is maintained. 

• Sediment fences will be erected at the base of all batters and stockpiles to prevent sediment 

transportation offsite; 

• All sediment and erosion control structures will be maintained and inspected regularly as well as after 

each storm event to ensure the ongoing integrity is maintained.  No structure is to accumulate 

sediment above 40% of its capacity; and 

• Regular monitoring of water quality will be undertaken to determine the effectiveness of the sediment 

and erosion control measures.  Testing may be required and shall be provided to the Local Authority 

on request. 
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5.1.4 Post-development/Operational Phase 

Following the completion of the construction phase of the project and the development reaching ‘Practical 

Completion’ and/or ‘On-maintenance’, a monitoring program will be established for the stormwater treatment 

devices outlined previously within this report, where applicable.  The monitoring program will ensure the 

ongoing integrity and effectiveness of these stormwater treatment devices following the completion of the 

construction phase of the project. 

5.2 Dust Suppression and Erosion Control Measures 

The time of disturbance onsite will be kept to a minimum by ensuring that the civil works are undertaken 

directly following the earthworks phase.  Consideration to staging of the works shall be given in order to 

minimise the area of exposed earthworks at any given time. 

Erosion control and dust suppression measures shall be applied to the exposed areas of the site as deemed 

necessary by the site supervisor in order to prevent the emission of dust from the site. 

A number of erosion control measures are available inclusive of but not limited to the following: 

• Water spraying (by water truck); 

• Dust suppressants; 

• Surface stabilisation; and 

• Covering of exposed areas. 

5.3 Sediment Control Measures 

With reference to the IEAust Guidelines and Current Industry Best Practice, there are three (3) fundamental 

sediment control principles that have been identified for use during construction: 

• Construction Vehicle Shakedown and/or Entry/Exit; 

• Sediment Fences; and 

• Sediment Barriers. 

5.3.1 Construction Vehicle Shakedown and/or Entry/Exit 

A dedicated construction vehicle shakedown will be installed at the site’s entry/exit point for road and 

construction vehicles.  This construction vehicle shakedown area will be established to facilitate the removal of 

soil, mud, dust and debris from the tyres of vehicles prior to leaving the construction site.  The construction 

shakedown will comprise of a gravel/rock pad designed or a vibratory grid system constructed and maintained 

in accordance with the IEAust Guidelines. 

The advantages of the vibratory grid system include ease of movement and ability to reuse for several years 

at different construction sites. 

5.3.2 Sediment Fences 

Sediment fencing will be established at the bottom of slopes on any exposed earthworks batters where there 

is an established risk of contaminated water discharging from the site during construction.  Sediment fencing 

may be required at regular spacing down the disturbed slope to limit scour and rutting caused by channelising 

of stormwater discharge.  Sediment fences will be used to protect any temporary stockpile sites as required.  

Sediment collected from sediment barriers will be regularly removed and either taken offsite as part of the 

earthworks phase or stockpiled for use during revegetation works. 
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5.3.3 Sediment Barriers 

Sediment barriers will be constructed around all stormwater drainage gully pits and field inlets where 

contaminated water may enter the existing and proposed stormwater network.  The provision of these 

sediment barriers will facilitate the settlement of sediments prior to entering the downstream stormwater 

drainage network.  Sediment barriers will generally comprise of gravel wrapped in geotextile ‘sausage’, 

sediment fences around field inlets or similar approved products. 

5.4 Monitoring and Maintenance 

The site supervisor will be responsible for the following regular monitoring and maintenance activities during 

the various phases of the development: 

1. Inspection of downstream stormwater network as well as sediment and erosion controls will be 
conducted at the end of each construction day and after each rainfall event greater than 25mm. 

2. If any established complaints by neighbouring property owners and/or local authority or evidence of 
water quality deterioration is reported downstream of the works site the following actions are to be 
taken immediately: 

a. locate source of stormwater quality deterioration. 

b. construct temporary erosion and sediment controls to prevent the continuing short term stormwater 
quality deterioration. 

c. repair existing erosion and sediment controls, modify construction procedures or construct 
additional controls to prevent further deterioration. 
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6 Conclusions and Recommendations 

This report outlines the stormwater management strategy developed to manage potential impacts due to the 

proposed childcare centre development located at 28-32 Kirkellen Street, Berserker. 

Following the investigation, the following stormwater design strategy has been adopted for the site: 

• Attenuation of post-development storm discharge from the site through the use of a detention tank 

located within the northeast corner of the subject site, beneath the proposed carpark; 

• Discharge the minor 10% AEP (Q10) stormwater runoff to the Lawful Point of Discharge via a piped 

stormwater network; 

• Discharge the major 1% AEP (up to Q100) stormwater runoff to the Lawful Point of Discharge via a 

piped stormwater network and overland flow; 

• Best practice stormwater quality management techniques will be implemented to achieve water 

quality objectives by directing stormwater runoff from the development to the dual-use stormwater 

detention and treatment tank for treatment prior to discharging from the site; and 

• Implementation of typical erosion and sediment control devices during the four (4) primary phases of 

the proposed development. 

Following the completion of this investigation we can conclude that the development site, with the 

implementation of the stormwater management strategy outlined in this report, will result in a ‘no worsening’ 

effect of the current stormwater discharge conditions upstream or downstream of the site. 
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Capricorn Municipal Development Guidelines (CMDG, 2020) 
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Stormwater Catchment Plans
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Appendix D 

Rational Method Calculations



RATIONAL METHOD CALCULATIONS

Project: PEG0884_28-32 Kirkellen St, Berserker

Date: 22-Sep-21

Designed: J. Hardman

Comments: Catchment A - Pre-development

PARAMETERS VALUE

Catchment Name A

Catchment Size 0.2503 ha

C10 Coefficient of Runoff 0.71 (QUDM T4.5.3 (fi = 0.21, 
1
I10 =65.4))

Total Time of Concentration                                   QUDM Figure 4.4

Total time of Conentration (tc) 10.0 mins

Rational Method for Peak Catchment flow            Q = 0.00278 x C x I x A

ARI Rainfall Intensity Rainfall Depth Fy
Coefficient 

of Runoff
Discharge 

(mm/h) (mm) (m
3
/s)

3 month 0.019

1 97.10 16.18 0.80 0.57 0.038

2 108.00 18.00 0.85 0.60 0.045

5 144.00 24.00 0.95 0.67 0.068

10 169.00 28.17 1.00 0.71 0.083

20 195.00 32.50 1.05 0.75 0.101

50 229.00 38.17 1.15 0.82 0.130

100 217.00 36.17 1.20 0.85 0.129



 

 

Appendix E 

Stormwater Management Layout
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Appendix F 

MUSIC Model Results 

  



 

 

 



 

 

Appendix G 

Ocean Protect Information 
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Appendix H 

Preliminary Bulk Earthworks Plans 
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