2 - g
E s = Bupepng PR
49345
3000 41800 4543
S;‘g I 6720 1800 6720 6720 6350 6720 6720 I
ELEVATION KEY |
© &
\ < 2
KITCHEN. KITCHEN <
3y -
i w
\ 3
\ oo Cowe °
s [ ]~ ea =
\ —g
\ ' .
. z |
3 || | | . 2 o
— (S ©
\ ! 7 3
\ i =1
8 ¢ CARPORT 4 CARPORT CARPORT e
54 COMMON {
o REFUSE { ©
ROCKHAMPTON REGIONAL COUNCIL AREA { i
APPROVED PLANS \ B 2
These plans are approved subject to the current \ - ';';i
conditions of approval associated with 2 = “
Development Permit No.: D/84--2022 ’ ©
Dated: 20 October 2022 \
\ -
COMPLIANCE TABLE LOW—MEDIUM DENSITY \
ZONE ! B
] o o
ITEM REQUIREMENT PROVISION - “3,
HEIGHT 4.6 meters SINGLE STORY \ N 2m L A st FENTCE 1.8 HIGH TIMBER FENGCE
. b
SITE COVER 65% and below 24% @ a 8 le
PLOT RATIO 1:1 maximum 0.24:1 [<if e % Bupenno ”7”””7:&? <
SETBACK }r | 0\‘
| =
Front 3 meters min. 3 meters | ° ! = 2
i =8 o ; .
Rear 4 meters min. 4.5 meters (o } %%% ! = g
Side 1.5 meters min. 3.6 meters | i%njs | \m
e —— - ‘ N
sl i L
[ |
A minimum area (inclusive of 24 m2 ]
PRIVATE OPEN verandahs, patios and terraces) of =i |-
SPACE ot least 16 sqm in totdl, and having I
dimensions of 4 x 4 meters. T
[ PROPOSED SITE PLAN
A minimum of ten (10%) of the totdl 1° 1:100
COMMON OPEN | site area is provided for open space |sq 5 mz :
SPACE with a minimum dimension of 3m x § [
3m. | SCALE BAR 1:100
1 car space per dwelling 5 bays provided I ? ™ ™ |
CAR PARKING |5 : = I 0 s 10 B 20
car space per two (2) dwellings for |3 visitor @
visitors carparking spases
' OWNER LOCATION DATE: 09-09-2022 SHEET CONTENT SHEET NO.
/ﬁ |"\ Aspella Vista Pty Ltd 74—76 Elphinstone St., Berserker, Queensland DRAWING NO.: 00001
BUILDING COMMUNITIES X
t,a b THIS DRAWING CONTAINS CONFIDENTIAL AND PROPRIETARY INFORMATION OF BotanicalM AND IS LOANED FOR REVEEW DRAVN BY: KACUILAR/S.SISON P R O P O S E D S‘ TE P L A N /‘
O nlca ONLY. THE DRAWINGS MAY NOT BE COPIED OR USED FOR ANY OTHER PURPOSE WITHOUT THE WRITTEN CONSENT OF REV‘S‘ON NO . 0005
BotanicalM AND SHALL BE RETURNED ALONG WITH ALL COPIES UPON DEMAND. .
Trvere © Botenicall, ALl RIGHTS RESERIED PRIMARY UNIT: mm—Millimeters SCALE 1:100 | Al PAPER
Document S 1D: 30676459
Version: 1, Version Date: 910972022



mackaym
New Stamp


UNIT NO. |BEDROOMS |INTERNAL AREA | PRIVATE YARD
UNIT 1 2 71.90 m2 70.68 m2
UNIT 2 2 71.90 m2 53.13 m2 6720
UNIT 3 2 71.90 m2 71.42 m2 3510 13440
UNIT 4 2 71.90 m2 71.42 m2 3100 3570 3100 3100 3570
UNIT 5 2 71.90 m2 89.42 m2
0 Yol
CARPORT & CARPORT CARPORT ©
o~ ~ =
o)
]
LO)|
P"\j L w0 [ 1 D)
i R | o < 1 W L o%
s | i |
I PATIO | © PATIO PATIO
| = o | I | o
= \ B } } } } 3
S ! N i P
s | I =/ \ il \
6L | t f T ! r f
o | | | 1 1 |
= I I = I
= | | LviNG | rose [||[| mose | LVING |
: P I ! ! HEA — — e ‘
| I I I |
8 | | | I
~ | I | 1 |
1 mal} » m|
- | } & - | |
I \ B S [ ‘
3 | { [ 3 [ S
g DINING I8 g - S
3 } AREA } & & } } } } 8~
\ \ \ il \
‘ ‘ ! =\~ ‘
} } | I |
| I |
| ! | I |
| ! | 1|1 |
o | ‘ | |
o | | | |
°Q
| ! | |
| ! | r T |
\ ‘ | |
| | g ﬂ\ il /[ \
S = I L ()
i J‘ § i DECK o I— °_‘_"i i“’_"_‘ e o PECK ‘ 8
ROCKHAMPTON REGIONAL COUNCIL e | - LS o
APPROVED PLANS
These plans are approved subject to the current _
conditions of approval associated with @ Ht—,NO‘T 1 FLOOR PLAN IIDP‘CAL UNIT FLOOR PLAN (UN‘T 2 5)
Development Permit No.: D/84--2022
Dated: 20 October 2022
COMPANY LOCATION DATE: 09-09—2022 SHEET CONTENT SHEET NO.
/fm"\ . Aspella Vista Pty Ltd 74—76 Elphinstone St., Berserker, Queensland DRAWING NO.: 00001
Juttom VMUNITEE DRAWN BY: K.AGUILAR /S.SISON
B t,a 3 IM THIS DRAWING CONTAINS CONFIDENTIAL AND PROPRIETARY INFORMATION OF BotanicalM AND IS LOANED FOR REVIEW / G R O U N D ’:L O O R P LA N 2
olaniCa I DRAMIES AT 07 B 070,27 LS50 207 A O FORESE MEEGHT, i, YT CosT o2 REVISION NO-: 0005
prvere © Botaricall . ALL RIGHTS RESERVED PRIMARY UNIT: mm—Milimeters SCALE AS SHOWN | AT PAPER

Document Set ID: 38678459
Version: 1, Version Date: 0910912022


mackaym
New Stamp


ROOF LINE.

CARPORT ROOF LINE

TIMBER FENCE LINE

NIT 1-5_FFL
NATURAL GROUND LINE

Huian

L L

TBFSQ bl e
ELEVATION 2
1:100
[re] MRS
ROOF LINE

RS

RODF LINE

CARPORT ROOF LINE

TMBER FENCE LINE

ELEVATION 1

000,

TBF

ELEVATION 3
1:100
WS
ROOF UNE,
carPORT ROOF UNE =
J | !
R ][ )i 0@
"8 ] | 1)
T R (i) | (= () (] | [
E =
ELEVATION 4
1:100
BUILDING MATERIALS
KEY MATERIAL
RP RENDERED PANEL
TBS TIMBER SCREEN ROCKHAMPTON REGIONAL COUNCIL
TBF50 A o Vi APPROVED PLANS
MRS VETAL ROOF SHEETING These plans are approved subject to the current
RBLK RENDERED BLOCKWORK conditions of approval associated with
TBFAC | Ao Development Permit No.: D/84--2022
TBF L\‘rgam FENCE 1800MM Dated: 20 October 2022
SCALE BAR 1:100
— ,
0 5 10 15 20
& CLIENT LOCATION DATE: 09-09-2022 SHEET CONTENT SHEET NO.
/Zy D'-\ . Aspella Vista Pty Ltd 74—76 Elphinstone St., Berserker, Queensland DRAWING NO.: 00001
JUILoIN VMUNITYE DRAWN BY: K.AGUILAR /S.SISON
Bot,él 3 IM THIS DRAWING CONTAINS CONFIDENTIAL AND PROPRIETARY INFORMATION OF BotonicalM AND IS LOANED FOR REVIEW / S‘ TE E LE \/A T‘ O N S 5
nlca ONLY. THE DRAWINGS MAY NOT BE COPIED OR USED FOR ANY OTHER PURPOSE WITHOUT THE WRITTEN CONSENT OF REVISION NO.: 0005
PTYLTD BotanicalM AND SHALL BE RETURNED ALONG WITH ALL COPIES UPON DEMAND. —
© BotanicalM . ALL RIGHTS RESERVED PRIMARY UNIT: mm—Millimeters SCALE 1:100 Al PAPER

Document Set ID: 38678459

Versi

jon: 1, Version Date: 0910912022


mackaym
New Stamp


FRIGRAL

246050E

i
‘L, ‘\ Sleelmesh 10058 <oy

2470008

Py
NJ; Plug in Kerb

RL14.36

247025¢

ASPELLA VISTAPTY LTD
A.B.N. 29 654 135 225

TSRO

DETAIL SURVEY OF
LOTS 27-29 ON RP601289

74-76 ELPHINSTONE STREET,

BERSERKER
RERL FRUPERTY GESCRPTION
LotPlan: Lots 27,28 & 29 on RP601289
Area: 493m2 each (Dead)
Localty Berserker

Local Authority : _ Rockhampton Regional Council

ores

used by anyother persons or any athr purpose.

on the plan

etsioon o dsn o constution o, et
Senicos thatmaybesfeced by any tursvorks hve oanocte.
"
Spatl trogaton reqirement
Aoy s ottt g
Captcan Saey roup (£ Py L1
This ot s an gl part of s .
=
LINETYPE LEGEND
tore
Weatherboard
Jitdin P
s
w— ROCKHAMPTON REGIONAL COUNCIL
APPROVED PLANS —— /et
" -
IL13. IL12.86 . ———o——— Eaves.
. These plans are approved subject to the current CONTOUR LEGEND
Sew MH S———s conditions of approval associated with e ozimienal
’ T Devel t Permit No.: D/84--2022 ———
s — evelopment Permit No.: -
P GENERAL SYMBOL LEGEND
Dated: 20 October 2022 TR —
@ commspi [ER—
S— ¢ = Elec Conduitarker & Stomwater P Outet:
Patia & Pergala s B EecTumet o Stomwater 10
fructure T —— o £ et @ Water e Hyrant
S e S tecignond © e
407K ) g O mucgnpoe - wasrvave
—O— Ecrowsrpole " WatTep
25 Sew MH
103 |0 EiocPoverpale + Light C Water Control Tap.
RP601260 0T e Power Pl Transtormer > WatsrToe
[ " Watr Concl Marker
Tatte Lghs - Waer Taping Band
o asMatker .
b4 GV & sot
28 B Gas ot Water Systom = GuideSign
©) somgonn
RP601289 29 o somragovent
@ O Senerage 10
2 RP601289 2 T
& Vertical Datum:  AHD Vide Smartnet Aus
RP601289 Horizontal Datum : MGA94 Vide Smartnet Aus.
Contour terval: 0.25m, 1.0m ndex
Co-ord System:  MGA94 Vide Smartnet Aus.
SERVICES DISCLAIMER WARNING
While every effort has been made to locate, identiy, and where appropriate, indicate ::’5:;‘2&‘8.32:::1""‘“%:5"35’ SHouN HEREON
the extent & connectivity of all relevant visible and underground infrastructure within 'AUTHORITY AND SERVICE PROVIDER PLANS ONLY. FURTHER
the survey area, no guarantee, either explicit o implied, can be given as o the st AT SE REOURED T0 ETERUME LOCATIONS OF
correctness and completeness of such infrastructure shown hereon.
Due to the intrusive, high impact and potentially dangerous nature of exposing REVISION
underground infrastructur, the risk of serious injury and damage to infrastructure is e[ oote[veais Aaharted
2 very high, herefore further invesiigation by sitaby qualfed personnel vith the A | 1406202  niial lssue RIKF
RP607749 relevant skills, techr will be required to N - N -
establish and qualify the true stale of allinfrastructure on site.
Please refer to each of the relevant service providers rules, procedures, guidelines,
rights and responsibilities when designing or working in the vicinity of each TREATED
respective plant or service. ?
—_— %4 ¢, capricornsurveygroupcq|
This note is an integral part of this plan, being 1 sheet in total, and all subsequent b SURVEYING & PLANNING SOLUTIONS|
- iterations of this plan. © P02
e
1:125 @ A1
4140500 74140508
ARG TGER T

246050€

248075¢

247005¢

8626-01-DTL  (1/1) A



mackaym
New Stamp


‘OSKA

CONSULTING GROWUP

CONCEPTUAL STORMWATER
MANAGEMENT PLAN

Proposed Residential Development
74-76 Elphinstone Street, Berserker

Lots 27-29 on RP601289

ROCKHAMPTON REGIONAL COUNCIL
APPROVED PLANS

For BOtanlCa IM These plans are approved subject to the current

conditions of approval associated with

Development Permit No.: D/84--2022

Dated: 20 October 2022

7 October 2022

File No: OSK6054-0002-A

CIVIL | STRUCTURAL | HYDRAULIC | FLOODING



mackaym
New Stamp


Botanica IM OSKA Civil Consultants
Proposed Residential Development Conceptual Stormwater Management Plan
74-76 Elphinstone Street, Berserker Project No: OSK6054

DOCUMENT CONTROL SHEET

Title: Conceptual Stormwater Management Plan

Document No: OSK6054-0002-A

Original Date of

g 1 August 2022

Issue:

Project Manager: Aaron Pianta

Author: Ben Grant

Client: Botanica IM

Client Contact: lan Adams — The Planning Place

Client Reference: 74-76 Elphinstone Street, Berserker

Synopsis: This Conceptual Stormwater Management Plan describes the existing site
characteristics, and corresponding stormwater quantity and quality
management controls to be implemented during the operation phase of
the development.

Reviewed by RPEQ

Aaron Pianta 10423 s /, 7 October 2022
Revision/Checking History
Revision No Date Checked By Issued By
Draft 1 August 2022 Tom Watt Ben Grant
A 7 October 2022 Aaron Pianta Ben Grant
Distribution
Recipient No of Copies Method
lan Adams — The Planning Place 1 PDF

The information contained within this report is provided in good faith in the belief that no information,
opinions or recommendations made are misleading. All comments and opinions given in this report
are based on information supplied by the client, their agent and third parties.

© Copyright of OSKA Civil Consultants. No part of this document can be reproduced without the prior
permission in writing of the Director of OSKA Civil Consultants.

OSK6054-0002-A 7 October 2022 Page ii of iv

Document Set ID: 39190058
Version: 1, Version Date: 12/10/2022



Botanica IM OSKA Civil Consultants

Proposed Residential Development Conceptual Stormwater Management Plan

74-76 Elphinstone Street, Berserker Project No: OSK6054
CONTENTS

1.0 INTRODUGCTION ...eiiiiiiiiiiieiit ittt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt e e e et ee e et e e e s e sese st s e s eeeseseeseeseeeseeenesennnnnnns 1

1.1 Background 1

1.2 Scope 1

2.0 SITE DESCRIPTION ...ttt s 2

21 Location 2

2.2 Site Topography 3

23 Vegetation and Land Use 3

2.4 Proposed Development 4

25 Proposed Conceptual Drainage 4

2.6 Rainfall Data 4

3.0 [ PP PP PP PP P P PP PP PPPPPPPPPPPPPPPPPPOt 4

4.0 SITE HYDROLOGY ...uuiuiuiuiuiuiuiuiuiaiaiiiaieiii s s 5

4.1 Background 5

4.2 Pre Development 5

4.2.1 Catchment Definition and Lawful Point of Discharge..........ccccovevvevvevveciveeeieees 5

4.2.2 Coefficient Of RUNOTT .......co.iiieee et 5

4.2.3 Time Of CONCENIIALION ....c..eeiiiiieeieeteeeeee ettt sttt ettt st neen 6

4.2.4 DeSigN FIOW RALES .......coeieiirieieiiieeeseets ettt 6

4.3 Post Development 6

4.3.1 Catchment Definition and Lawful Point of Discharge.........c.ccccoceveverceneirencvnenene. 6

4.3.2 Coefficient Of RUNOT ........ooeieeeeeeee e 6

4.3.3  Time Of CONCENIIALION .......eeiiiiieseeeteeeeee ettt ettt sttt neen 7

o B0 S B 1= TS o I [0 L A = L= U 7

4.4 Change in Flow Rates 7

4.5 External Catchments 8

5.0 STORMWATER QUANTITY ASSESSMENT ...t s 9

51 Background 9

5.2 Objective 9

5.3 Hydraulic Model 9

5.4 Detention Volume 10

6.0 STORMWATER QUALITY ASSESSMENT ...ttt s 12

6.1 Background 12

6.2 Construction Phase 12

LS N Q= A o] 111 = S 12

6.2.2 Sediment and EroSion CONMIOIS ........cccovveiririeirenieietseee et 12

6.3 Operational Phase 13

6.3.1 Stormwater Quality ODJECLIVES.......ccveveeiieieeeeeeeeee ettt 13

7.0 CONGCLUSIONS .ttt s 15

OSK6054-0002-A 7 October 2022 Page iii of iv

Document Set ID: 39190058
Version: 1, Version Date: 12/10/2022



Botanica IM

OSKA Civil Consultants

Proposed Residential Development Conceptual Stormwater Management Plan
74-76 Elphinstone Street, Berserker Project No: OSK6054
TABLES
Table 1: S (D=2 ol €] o o] OO P PP P PP PPPPPPO 2
Table 2: Pre Development Coefficient of RUNOFT............oooiiiiiiiii e 5
Table 3: Pre Development Peak Flow Estimation — Rational Method ............cccccveiiiiiiiniicei, 6
Table 4: Post Development Coefficient of RUNOF..........ooiiiiiiiiii e 7
Table 5: Post Development Peak Flow Estimation — Rational Method ...........ccccccceeeviiiiiiee s 7
Table 6: Change in Peak Flow Rates Estimation — Rational Method ..............ccccccveeeeii e, 7
Table 7: Anticipated Peak Site Discharge Rate — Extracted from DRAINS Model (m?/s) .............. 10
Table 8: Adopted Detention Tank Parameters.........ccuvuiiiiee i r e e s re e e e e 10
Table 9: Comparison of Pre-Development and Mitigated Flow Rates — Extracted from DRAINS . 10
Table 10: Key Pollutants, CONSIUCHION PRASE.......ccccciiiiiiiiiiiie e e e e siarre e e e e e 12
FIGURES
Figure 1: Locality Plan (Modified from Nearmap — accessed on 12 July 2022)...........ceevvvevevevevenennnns 2
Figure 2: Aerial Image of the Site (Source: Nearmap — Image taken 1 June 2022) ..........cccccevvveeennns 3
Figure 3: Street View of the Subject Site (Source: Google Street View — Image taken August 2022).
............................................................................................................................................. 8
Figure 4: Pre, Post and Mitigated Flow Rates for the 1% AEP Design Storm Event...................... 11
APPENDICES
Appendix A Capricorn Survey Group CQ, Detail Survey (Ref: 8626-01-DTL (1/1) Issue A)
Appendix B Botanica IM, Proposed Site Plan (Ref: 00001-0005)
Appendix C OSKA Consulting Group, Pre Development Catchment Plan (Ref: OSK6054/P001/B)
Appendix D OSKA Consulting Group, Post Development Catchment Plan (Ref: OSK6054/P002/B)
Appendix E OSKA Consulting Group, Stormwater Management Plan & Details (Ref: OSK6054/P003/B)
Appendix F OSKA Consulting Group, Sediment and Erosion Control Plan (Ref: OSK6054/P004/B);

OSKA Consulting Group, Sediment and Erosion Control Details (Ref: OSK6054/P005/B)

0OSK6054-0002-A

Document Set ID: 39190058
Version: 1, Version Date: 12/10/2022

7 October 2022 Page iv of iv



Botanica IM OSKA Civil Consultants
Proposed Residential Development Conceptual Stormwater Management Plan
74-76 Elphinstone Street, Berserker Project No: OSK6054

1.0 INTRODUCTION

1.1 Background

OSKA Civil Consultants has been commissioned by Botanica IM to prepare a Conceptual
Stormwater Management Plan (CSWMP) to support a Development Application (DA) to the
Rockhampton Regional Council (RRC) for the proposed Residential Development situated at
74-76 Elphinstone Street, Berserker.

The subject site is described as Lots 27-29 on RP601289 and has a total site area of 0.149ha.

1.2 Scope

This CSWMP details the conceptual planning, layout and design of the stormwater
management infrastructure for both the construction and operational phases of this
development.

This CSWMP aims to:

e Establish the required performance criteria for both the existing and proposed stormwater
quantity and quality improvement systems;

e Provide a conceptual design of stormwater infrastructure including stormwater quality
improvement devices and stormwater quantity management controls;

¢ Demonstrate the modelled post-development stormwater quality discharging from the site
does not adversely impact on the water quality and ecological values of downstream
watercourses;

e Demonstrate stormwater runoff is conveyed through the site to a Lawful Point of Discharge
(LPOD) in accordance with the Queensland Urban Drainage Manual (QUDM); and

e Provide reporting and monitoring mechanisms whereby the performance of this system
can be measured enabling identification of corrective actions/alterations required to
ensure the above mentioned objectives are maintained.

This CSWMP has been prepared in accordance with the IEAust Australian Runoff Quality:
Guide to Water Sensitive Urban Design, Queensland State Planning Policy 2017, IPWEA
Queensland Urban Drainage Manual (QUDM) Fourth Edition (2017) Queensland Water Quality
Objectives (2009), Rockhampton Regional Council (RRC) Planning Scheme (2015) and
Capricorn Municipal Development Guidelines (2020).
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SITE DESCRIPTION

2.0

2.1 Location
The subject site is located on 74-76 Elphinstone Street, Berserker. The site fronts Elphinstone

Street to the north and has existing residential properties to the south, east and west. The site
covers a total combined area of 0.149ha, with details as summarised in Table 1 and as located

in Figure 1.
Table 1: Site Description
. Lot and Propert
Client . .p y Street Address
Description
. 74-76 Elphinstone Street,
Botanica IM Lots 27-29 on RP601289 P
Berserker
& Subject Site
E’thrlstone St
Elphlnslone St
E[Phins[()ne
H
nett St
Bllrl)pn St
Burnmt St
BUN‘IO!( St _?
Figure 1: Locality Plan (Modified from Nearmap — accessed on 12 July 2022)
Page 2 of 15
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2.2  Site Topography

The existing site generally grades to the east at approximately 2.5% with spot heights ranging
from 13.88m AHD to 14.81m AHD. Based on the provided survey and aerial information, any
stormwater runoff from ground surfaces drains as sheet flow towards the existing stormwater
system to the east of the site within Elphinstone Street and Burnett Street.

Further information of the site survey has been provided by Capricorn Survey Group CQ, Detail
Survey (Ref: 8626-01-DTL (1/1) Issue A) included as Appendix A.
2.3 Vegetation and Land Use

The subject site currently consists of two high set single storey residential dwellings. The site
contains grassed areas to the front and rear of the lot with several scattered trees. Access to
the site is gained from the north via Elphinstone Street.

An aerial photo

graph taken on the 1 June 2022 of the subject site is included in Figure 2.

W

Figure 2: Aerial Image of the Site (Source: Nearmap — Image taken 1 June 2022)
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2.4  Proposed Development

The proposed development consists of five single storey residential dwellings with a rear
landscaped courtyard. Access to the site will be gained via Elphinstone Street to the north
which will provide access to the 5.8m wide internal road.

Refer to Appendix B for proposed architectural details prepared by Botanica IM, Proposed Site
Plan (Ref: 00001-0005).

2.5 Proposed Conceptual Drainage

It is proposed that the site’s captured roof water be diverted to individual above ground
stormwater detention tanks to each dwelling, with the remaining ground and road flows to
bypass the detention tanks and drain as sheet flow across the site to the kerb and channel of
Elphinstone Street.

The stormwater connection to the Lawful Point of Discharge (LPOD) is conceptual at this stage.
The captured flows within the tanks are proposed to be discharged via kerb adaptors to the
kerb and channel of Elphinstone Street.

2.6 Rainfall Data

Rainfall intensity data has been obtained from the Australian Bureau of Meteorology’s 2016
Design IFD Rainfall System. The data has been extracted for the nearest grid cell at Latitude
23.3625 (S) and Longitude 150.5375 (E). The IFD data and average rainfall intensities used in
this report are in accordance with the procedures outlined in Geosciences Australia, Australian
Rainfall and Runoff 2019.

3.0 DATA

Data which has been sourced or provided, in order to prepare this report for the site, was
gathered from the following sources:

o Detailed site survey provided by Capricorn Survey Group CQ, Detail Survey (Ref: 8626-
01-DTL (1/1) Issue A) included as Appendix A;

e Proposed site layout provided by Botanica IM, Proposed Site Plan (Ref: 00001-0005)
included as Appendix B;

o LIDAR data for the subject site sourced from Australian Government Elevation and
Depth Foundation Spatial Data (ELVIS), Date Source: 2014, DEM Data;

¢ Rainfall and Meteorological 2016 IFD Data by the Australian Bureau of Meteorology;

¢ Information Extracted from Rockhampton Regional Council online mapping system; and

e Aerial Imagery by Nearmap (Accessed on 12 July 2022);
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4.0 SITE HYDROLOGY

4.1 Background

The following sections define the method and parameters utilised within the hydrologics of the
site, in order to establish a simulation of the anticipated flow regime and peak discharge at the
Lawful Point of Discharge (LPOD). A Rational Method calculation has been provided for
comparison of the pre and post development peak flow rates.

The Rational Method (Section 4.3 of the Queensland Urban Drainage Manual - QUDM 2017)
is a suitable estimation technique, given its flexibility in its data requirements and is able to
produce satisfactory estimates of peak site discharges based on the following data input:

e specific intensity frequency duration (IFD) data;

length/type of flow path;

contributing catchment areas; and

coefficient of discharge.

4.2 Pre Development

4.2.1 Catchment Definition and Lawful Point of Discharge

The pre-development site has been analysed as a singular internal catchment and has a
contributing area of 1,486m?2. Any stormwater on ground surfaces is conveyed as sheet flow
through the subject site towards the existing stormwater infrastructure within Elphinstone Street
and Burnett Street to the east.

The existing point of discharge (EPOD) for the subject site (for analysis in accordance with
QUDM), is the neighbouring property to the east of the site.

The catchment area and LPOD for the subject site are shown on OSKA Consulting Group, Pre
Development Catchment Plan (Ref: OSK6054/P001/B) included as Appendix C.

4.2.2 Coefficient of Runoff

The pre-development coefficient of runoff (C year) was determined based on the fraction
impervious method specified in QUDM. The pre-development catchment, based on the
provided survey information, has 374m? of impervious surfaces, which equates to a fraction
impervious (fi) of 0.25. Using a one hour, ten-year rainfall intensity (*l10) of 65.6 mm/hr a C10
value of 0.72 has been adopted for the pre-development catchment.

The following pre-development coefficients of runoff (as shown in Table 2) have been adopted
in accordance with QUDM Table 4.5.2, which apply the frequency factors for the standard
Annual Exceedance Probability (AEP) design storms of 39%, 10%, 5% and 1% (corresponding
to the 2, 10, 20 and 100 year Average Recurrence Interval (ARI) storms).

Table 2: Pre Development Coefficient of Runoff
Catchment
PRE 0.61 0.72 0.76 0.87
OSK6054-0002-A 7 October 2022 Page 5 of 15
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4.2.3

4.2.4

4.3
431

4.3.2

Time of Concentration

The Time of Concentration for the pre developed catchment has been calculated in accordance
with QUDM Table 4.6.3 — Recommended roof drainage system travel times.

In accordance with Table 4.6.3 of QUDM, the pre-development catchment will have a time of
concentration that will incorporate 5 minutes of the roof to downpipes time. This equates to a
total travel time of five (5) minutes for the pre-development catchment.

Design Flow Rates

Pre-development peak flow rates have been estimated for the adopted storms using design
rainfall intensities from the Bureau of Meteorology IFD Data. The Rational Method (Q = 2.78 x
102 CIA) has been used to estimate the subject site's design peak flow rates. The pre-
development peak flows for the subject site are presented in Table 3.

Table 3: Pre Development Peak Flow Estimation — Rational Method
PRE
Annual Exceedance Probability AEP 39% 10% 5% 1%
Coefficient of Runoff 0.61 0.72 0.76 0.87
Area of Catchment (ha) 0.149 0.149 0.149 0.149
Average Rainfall Intensity (mm/h) I 129 201 230 302

0.108

0.060 0.072

Peak Flow Rate (m?/s)

Post Development

Catchment Definition and Lawful Point of Discharge

The post-development scenario has been analysed as the same internal catchment as
described in the pre-development scenario and has a total contributing area of 1,486m?.

Stormwater collected from the roof areas shall be conveyed via downpipes to individual
stormwater detention tanks before discharging to the kerb and channel of Elphinstone Street
via kerb adaptors. Stormwater runoff from the remaining driveway and ground areas shall be
conveyed as sheet flow to the kerb and channel of Elphinstone Street (the site’s LPOD). The
site is proposed to be re-graded to allow surface runoff to be conveyed towards the kerb and
channel of Elphinstone Street.

The post development catchment area and LPOD are detailed on OSKA Consulting Group,
Post Development Catchment Plan (Ref: OSK6054/P002/B) included as Appendix D.

Coefficient of Runoff

The post-development coefficients of runoff (C year) were determined using the fraction
impervious method as specified in QUDM.

Based on the supplied architectural plans, the post-development catchment has approximately
1,168m? of impervious surfaces which equates to a fraction impervious (fi) of 0.70. Using a
one-hour, ten-year rainfall intensity (}l10) of 65.6 mm/hr, a C10 value of 0.82 has been adopted
for the post-development catchment.
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The following post-development Coefficients of Runoff (as shown in Table 4) have been
adopted in accordance with QUDM Table 4.5.2, which apply the frequency factors for the
standard Annual Exceedance Probability (AEP) design storms of 39%, 10%, 5% and 1%
(corresponding to the 2, 10, 20 and 100-year ARI storms).

Table 4:

Post Development Coefficient of Runoff

Catchment
POST 0.70 0.82 0.87 0.99
4.3.3 Time of Concentration
The Time of Concentration for the post developed catchment has been calculated in
accordance with QUDM Table 4.6.3 — Recommended roof drainage system travel times.
In accordance with Table 4.6.3 of QUDM, the post-development catchment will have a time of
concentration that will incorporate 5 minutes of the roof to downpipes time. This equates to a
total travel time of five (5) minutes for the post development catchment.
4.3.4 Design Flow Rates
Post-development peak flow rates have been calculated for the adopted storms using design
rainfall intensities from the Bureau of Meteorology 2016 IFD Data. The Rational Method (Q =
2.78 x 102 CIA) has been used to estimate the required design peak flow rates for the subject
site. The post-development peak flows for the subject site are presented in Table 5.
Table 5: Post Development Peak Flow Estimation — Rational Method
POST
Annual Exceedance Probability AEP 39% 10% 5% 1%
Coefficient of Runoff C 0.70 0.82 0.87 0.99
Area of Catchment (ha) A 0.149 0.149 0.149 0.149
Average Rainfall Intensity (mm/h) I 129 201 230 302
Peak Flow Rate (m?/s) 0.068 0.082 0.124
4.4 Change in Flow Rates

The difference in peak flow rates calculated from the total pre and post developed site has
been estimated via The Rational Method, with the results detailed in Table 6.

Table 6: Change in Peak Flow Rates Estimation — Rational Method
Annual Exceedance Probability 39% 10% 5% 1%
Pre Developed Peak Flow Rate (m3/s) 0.033 0.060 0.072 0.108

Post Developed Peak Flow Rate (m?3/s)
+0.004

Change in Peak Flow Rate (m?/s)

+0.008 +0.010 +0.016

The proposed development has demonstrated via a Rational Method assessment, that an
increase in peak flow rates discharging to the existing stormwater infrastructure is anticipated
due to the proposed development, therefore On-Site Detention (OSD) will be required to
mitigate flows to the pre-development conditions.
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45 External Catchments

The subject site and the surrounding area were examined to determine if any localised external
catchments will contribute to the subject site. The site was deemed not to contain any external
catchments with the stormwater from neighbouring properties captured and conveyed to their
respective LPODs. The southern neighbouring properties (Lots 1 and 2 on RP607749) appear
to grade to the east/south-east based on LIDAR information and any stormwater runoff will be
conveyed towards Burnett Street. The western neighbouring property (Lots 25 and 26 on
RP601289) appears to discharge stormwater across the sites western boundary based on
LIDAR information, however the internal roadway appears to have been constructed to allow
stormwater runoff to be conveyed towards the kerb and channel of Elphinstone Street. The
captured stormwater from the roof of the dwelling appears to discharge to the kerb and channel
of Elphinstone Street via kerb adaptor outlet which can be seen in Figure 3. The latest imagery
of the western neighbouring property displayed in Figure 3, appears to show the internal
roadway grading towards Elphinstone Street with the edge of the roadway noticeably higher
than the subject site and therefore is not envisaged to convey flows into the subject site.

Subject Site
(Lot 27 on RP601289)

i Edge of roadway noticeably
54 higher th: bject si

]

Figure 3: Street View of the Subject Site (Source: Gogle Street View — Image taken August
2022)
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5.0 STORMWATER QUANTITY ASSESSMENT

5.1 Background

The development of land will increase peak flow rates from the subject site due to increased
impervious areas and a reduction in the surface roughness of the site. Accordingly, the
following section provides preliminary details of a proposed On-Site Detention (OSD) system
to demonstrate no increase in nuisance flows and adverse impacts, as a result of potential
increased post-development runoff, on neighbouring properties and/or authorities stormwater
infrastructure.

5.2 Objective

In accordance with RRC’s requirements and typical industry-standard practices, the following
objective has been set for post-development stormwater discharge from the site:

¢ No netincrease in peak flows from the subject site, for all events up to the 1% AEP design
storm event, during the post developed condition.

This objective shall be demonstrated via a suitable hydrologic and hydraulic modelling
package, by detaining site runoff from the subject site within proposed below ground detention
tanks.

5.3  Hydraulic Model

An estimation of the required detention volume to mitigate any increase in total site discharge
rates has been undertaken using the DRAINS software programme.

A DRAINS model has been adopted at the preliminary planning stage to ensure that the
individual above ground detention tanks volumes are estimated with a higher degree of
confidence. As finished site levels and internal pipe levels are still preliminary, this initial
calculation is an estimate, however, it has the required level of accuracy to progress the design
with confidence.

The model was developed by simulating the pre, post and mitigated catchment layouts and
comparing the peak flow rates generated from each scenario.

The mitigated catchments consist of the 1% AEP runoff generated from the roof areas (101m?
each & 506m? in total) being conveyed to individual proposed above ground detention tanks,
while the remaining ground and road areas (980m? total) have been modelled as bypassing
the proposed above ground detention tanks. It is proposed to re-grade the site to allow surface
runoff from the ground and road areas to drain as sheet flow towards the kerb and channel of
Elphinstone Street. This catchment arrangement provides enough mitigation to demonstrate
no increase in the peak flow rates exiting the site when compared to the pre-development
scenario.

Note that roof gutters are to be designed to convey the major 1% AEP event into the detention
tanks.
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The TOC values calculated in the Rational Method calculations were adopted. The 39%, 10%
and 1% AEP design storm events were analysed for all standard durations ranging from 5
minutes to 120 minutes. The critical duration for the combined peak site discharge was
determined to be the 5 minute storm for both the pre-development and post-development
scenarios. The peak discharge rates for the site calculated by the DRAINS model are shown
in Table 7.

The pre and post-development catchment area and LPOD are detailed on OSKA Consulting
Group, Pre Development Catchment Plan (Ref: OSK6054/P001/B) and on OSKA Consulting
Group, Post Development Catchment Plan (Ref: OSK6054/P002/B) included respectively as
Appendix C and D.

Table 7: Anticipated Peak Site Discharge Rate — Extracted from DRAINS Model (m3/s)

Peak Flow Rate Discharge (m3/s)

Pre Development 0.038 0.062 0.113

Post Development (unmitigated) 0.042 0.069 0.120

The DRAINS assessment results shown in Table 7 supports the Rational Method in Section 4
in confirming that an increase in peak flow rates discharging from the site is anticipated,
therefore On-Site Detention is deemed required to mitigate flows to predevelopment
conditions.

54 Detention Volume

The following detention storage parameters were adopted to achieve the target
predevelopment flow rates, via mitigation of the post-development flow rates. Note that the
following parameters provide details for each above ground tank to be installed at the rear of
each dwelling.

Table 8: Adopted Detention Tank Parameters

Minimum Detention Area: 1.00m?

Detention Tank Internal Height: 1.00m

Low Flow (at invert of tank) 60mm Orifice

High Flow (at 0.90m above tank invert) 100mm Orifice (Emergency Overflow)

Consolidated Outlet Pipe 100mm

1% AEP Water Level: 0.75m

Available Detention Volume: 1.00m3

Note: The 100mm high flow outlet has been provided as an emergency overflow orifice only.

The 5-minute design storm was determined as the critical storm duration for determining the
required volume within the individual detention tanks. A comparison of the pre-development
and mitigated flow rates based on the above arrangements is shown in Table 9.

Table 9: Comparison of Pre-Development and Mitigated Flow Rates — Extracted from DRAINS
39% 10% 1%
0.038 0.062 0.113
Mitigated Peak Flow Rate (m3/sec) 0.037 0.059 0.097
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The hydrograph for the critical duration of the Mitigated 1% AEP storm event compared against
the pre and post development is shown in Figure 4.

= = -Pre

— P05t

Mitigated

14 16 18 20

Figure 4: Pre, Post and Mitigated Flow Rates for the 1% AEP Design Storm Event

As demonstrated in the results displayed in Table 9, the detention arrangement can be seen
to effectively mitigate the post-development flows in the adopted critical design storm AEP
events.

The hydraulic analysis using the DRAINS model has determined that a minimum total of
1.00m? of storage is required for runoff attenuation and is to be provided in the form of individual
above ground detention tanks. The individual above ground detention tanks are to be fitted
with an outlet pipe configuration (low flow outlet with emergency overflow) as detailed in Table
8 to satisfy the mitigation requirements. Refer to the OSKA Consulting Group, Stormwater
Management Plan & Details (Ref: OSK6054/P003/B) in Appendix E for details of the tank’s
arrangement and indicative location. The final location onsite and construction levels will be
determined at the detailed design stage.

A copy of DRAINS model used in this report can be made available to council upon request.
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6.0 STORMWATER QUALITY ASSESSMENT

6.1 Background

The development of the land has the potential to increase the pollutant loads within stormwater
runoff and downstream watercourses. During the construction phase of the development,
disturbances to the existing ground have the potential to significantly increase sediment loads
entering downstream drainage systems and watercourses. The operational phase of the
development will potentially increase the amount of sediments and nutrients washing from the
site.

The following sections describe the construction and operational phase controls and water
quality modelling of the proposed treatment train in compliance with Council guidelines.
6.2 Construction Phase

A high risk of stormwater pollution will occur from the site during the construction phase due to
erosion and sediment transportation off-site to the receiving environment. The majority of this
risk results from construction activities disturbing the site and exposing areas of soil to the
direct erosive influence of the environment.

The following section outlines the procedures necessary to minimise erosion and control
sediment during construction in accordance with the International Erosion Control Association
(IECA) Best Practice ESC Document.

6.2.1 Key Pollutants

The key pollutants have been identified for the Construction Phase of this development.

Table 10: Key Pollutants, Construction Phase

Pollutant Sources

Paper, construction packaging, food packaging, cement bags, material

Li
Itter offcuts.

Sediment Exposed soils and stockpiles during earthworks and building works.
Hydrocarbons Fuel and oil spills, leaks from construction equipment and temporary car park

areas.
Cement slurry, asphalt primer, solvents, cleaning agents, and wash waters
(e.g., from tile works).

Toxic Materials

Acids or Alkaline

Acid sulphate soils, cement slurry and wash waters.
substances

6.2.2 Sediment and Erosion Controls

Sediment and Erosion Control devices (S&EC) employed on the site shall be designed and
constructed in accordance with the International Erosion Control Association (IECA) Best
Practice ESC Document as shown on OSKA Consulting Group, Sediment and Erosion Control
Plan (Ref: OSK6054/P004/B); OSKA Consulting Group, Sediment and Erosion Control Details
(Ref: OSK6054/P005/B) included as Appendix F.
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Pre-Construction

e Stabilised site access/exit onto Elphinstone Street to the north;

e Sediment fences to be located around the perimeter of the site;

e Sediment trap to be installed in the north-east of the site;

e Dust fencing to be installed if required; and

e Educate site personnel to the requirements of Erosion and Sediment Control Plan.

Initial Construction

e Maintain construction access/exit, sediment fencing, dust fences and all other existing
controls as required,;

e Construct diversion drains to convey disturbed site run-off to the temporary sediment traps;
and

e Confine construction activities to stages to minimise areas of disturbance at any given time.

Second Stage Construction

e Maintain construction access/exit, sediment fencing, dust fences, diversion drain and all
other existing controls as required;

e Progressively revegetate finished areas where applicable;

o Divert runoff from undisturbed areas around disturbed areas; and

o Drainage structure protection around field inlets and gully pits.

During construction, all areas of exposed soils allowing dust generation are to be suitably
treated. Treatments will include covering the soil and watering. Road accesses are to be
regularly cleaned to prevent the transmission of soil on vehicle wheels and eliminate any build-
up of typical road dirt and tyre dust from delivery vehicles.

Adequate waste disposal facilities are to be provided and maintained on the site to cater for all
waste materials such as litter, hydrocarbons, toxic materials, acids or alkaline substances.

6.3 Operational Phase

The following sections provide details of the Stormwater Quality Improvement Devices
(SQID’s) proposed for the operational phase of the development. OSKA Consulting Group,
Stormwater Management Plan & Details (Ref: OSK6054/P003/B) in Appendix E illustrates the
size and location of the proposed SQID’s.

6.3.1 Stormwater Quality Objectives

The proposed development is required to be assessed against Department of State
Development, Infrastructure and Planning, State Planning Policy, July 2017 to determine
whether the application of the documents water quality objectives apply. The triggers for the
state planning policy are as follows:

1. A material change of use for urban purposes that involves a land area greater than
2,500 square metres that:
a) Will result in an impervious land area greater than 25 percent of the net
developable area, or
b) Will result in six or more dwellings, or
2. Reconfiguring a lot for urban purposes that involves a land area greater than 2,500
square metres and will result in six or more lots, or
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3. Operational works for urban purposes that involve disturbing more than 2,500 square
metres of land.

As the development is less than 2,500 square metres no formal stormwater quality devices are
required.
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7.0 CONCLUSIONS

OSKA Civil Consultants has been commissioned by Botanica IM to prepare a Conceptual
Stormwater Management Plan (CSWMP) to support a Development Application (DA) to the
Rockhampton Regional Council (RRC) for the proposed residential development situated at
74-76 Elphinstone Street, Berserker. This CSWMP intends to provide an optimised stormwater
management system that would be compatible and readily integrated into the proposed site
use.

This CSWMP details the conceptual planning, layout and design of the stormwater
management infrastructure for both the construction and operational phases of this
development and satisfies the requirements of the Rockhampton Regional Council (RRC)
Planning Scheme (2015) and Capricorn Municipal Development Guidelines.

A hydrological analysis demonstrated that the anticipated post-development peak flow rates
discharging from the site are the higher than the pre-development flow rates. A hydraulic model
was built using the DRAINS software program, to estimate the required detention volume and
arrangement. The report and stormwater management plan define the preliminary size and
layout of the proposed individual above ground stormwater detention tanks. The flows from the
detention tanks are to be piped to the kerb and channel of Elphinstone Street via kerb adaptors.
A minimum total tank volume of 1.00m3 for each dwelling was modelled, which demonstrates
no additional or actionable nuisance associated with the increased runoff rate on downstream
properties and infrastructure.

OSKA Civil Consultants has adopted a Water Sensitive Urban Design (WSUD) approach, in
accordance with the State Planning Policy, to managing the stormwater runoff from the
proposed development. It has been determined that there is no requirement for the
implementation of permanent onsite stormwater quality treatment measures as the subject site
is less than 2,500 square metres.

A sediment and erosion control plan is provided for the construction phase of the development
and shall be implemented by the contractor and developer.

OSK6054-0002-A 7 October 2022 Page 15 of 15

Document Set ID: 39190058
Version: 1, Version Date: 12/10/2022



Botanica IM OSKA Civil Consultants

Proposed Residential Development Conceptual Stormwater Management Plan
74-76 Elphinstone Street, Berserker Project No: OSK6054
APPENDIX

A

Capricorn Survey Group

CQ, Detail Survey (Ref: 8626-01-DTL (1/1)
Issue A)
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WIRE FILTER FABRIC TO EACH— |
;g%ffggigﬂ%"‘lﬁ SECURE FABRIC TO WIRE l> WOVEN, OR COMPOSITE WITH EABRIG LAP
FABRIC LENGTHS. AT 1000 CRS. MAX. WOVEN BACKING, FABRIC | s
. T T o - ' PROVIDE BACKFILL LAYER — [ J{ CLEAN SAND OR
B OVER FABRIC, FORFULL | | AGGREGATE
SE - Fiha, . LENGTH OF SEDIMENT FENCE
3 A gy I
/ TTen i
RERA R R4 ‘ SN 8 &N NN NN
PROVIDE WIRE STRAND 1500mm? HW STAKES M 300
BETWEEN STAKES FOR OR STAR PICKETS 2000 MIN.
FABRIC SUPPORT |> c w
w0
ELEVATION lv- Ll Ll SECTION
NOTE: INSTALL 1.5m (MIN.) DEEP 'RETURNS' AT 20m SPACING (MAX.) ON UPSLOPE SIDE A A
OF FENCELINE (5-10m MAX SPACING IF FENCE ALIGNED AT ANGLE TO CONTOUR). EG: 1 om
SEDIMENT FENCE DETAILS
g g / 2 NT.S.  mmmm/mmmmmm SF = DENOTES SEDIMENT FENCE. REFER
) <} S|
: ’I : \ 4 DIRECTION PLAN FOR LOCATION AND EXTENTS.
! \ I OF FALL.
/ \ |
|
DIRECTION
OF FALL. ISTAPLE/TACK
FABRIC | _L FABRIC : ey PABRIC TL
- B 7 A ( )
\
PROVIDE APPROVED GRATED COVER WITH e 2
MAXIMUM OPENINGS OF 100 x 100mm L__FABRIC SAFETY CAP
(OFFCUT REINFORCING MESH OR A SUPPORT POST OPTION 1:
APPROVED EQUIVALENT) B FABRIC TO FOLD AROUND EACH STAKE ONE FULL TURN. 1500mm?* HARDWOOD STAKE
\ DIRECTION STAKE B TO BE DRIVEN TIGHTLY AGAINST STAKE A. THE SUPPORT POST OPTION 2:
~ | OF FALL. TOPS OF BOTH STAKES TO BE SECURED WITH WIRE. 15kg/m STEEL STAR PICKET
| / METHOD 1 METHOD 2
DIVERT RUNOFF AROUND EXCAVATION
\ SEDIMENT FENCE FABRIC JOINING DETAILS
= NTS.
/ IF ENTRY/EXIT PAD RECEIVES RUNOFF
SEAL PIPE END WITH ENSURE MESH ENDS ARE FROM SOIL DISTURBANCE, A BUND IS TO BE
CRAVEL FILLED HESSIAN CONCEALED BENEATH BAGS INSTALLED ACCROSS THE AGGREGATE PAD
PLAN PLAN TO DIRECT RUNOFF TO SEDIMENT FENCE

BAGS PACKED TO HALF

HEIGHT OF PIPE. REMOVE
PRIOR TO STRUCTURE
CONSTRUCTION

GEOFABRIC OR APPROVED—
EQUIVALENT SEAL BETWEEN TOP SLAB
OPENING AND TEMPORARY COVER

3000 MAX. (2000 MAX. WITHOUT WIRE SUPPORT)

APPROVED TEMPORARY COVER
NOT PERMITTING INFLOW

CONCEPT ONLY
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BOTH THE SUPERINTENDENT AND COUNCIL.

LOCATE ALL EXISTING SERVICES PRIOR

CONTRACTOR TO DETERMINE AND

TO COMMENCEMENT OF WORKS

10mm GRAVEL FILLED HESSIAN
BAGS PACKED TIGHTLY AROUND
ACCESS/INLET OPENING

GRAVEL FILLED HESSIAN BAGS —
PACKED AROUND GRATED INLET

— _ Hr)
o i3 ED NOTE: 200
_— | NIRRRRRRRRRRANARNRRNT] ROCK IS TO BE UNIFORM 'mm
1 A o mer— SIEE MY e 8 st
I f AR CRUSHED ROCK OR
R AY ROCKS FILLING VOIDS. RECYCLED CONCRETE
ACCESS CHAMBER INLET STRUCTURE INLET STRUCTURE
STAGE 1 STAGE 2 STAGE 3 STABILISED ENTRY/EXIT POINT
EXCAVATION AND PIPE INSTALLATION N.T.S. OR APPROVED EQUIVALENT
BX X DENOTES STABILISED ENTRY/EXIT
l’% POINT, REFER PLAN FOR LOCATIONS.
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