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IMPORTANT NOTE

This plan was prepared to accompany an application to
Rockhampton Regional Council and should not be used
for any other purpose.

The dimensions and areas shown hereon are subject to
field survey and also to the requirements of council and
any other authority which may have requirements under
any relevant legislation.

In particular, no reliance should be placed on the
information on this plan for any financial dealings
involving the land.

This note is an integral part of this plan.
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D-1647/2007 -6- Cardno (Qld) Pty Ltd
814 Norman Road, Norman
Gardens QLD 4701

INFORMATION REQUEST RESPONSE

Application No.: D-1647/2007
Application Description: Reconfiguring a Lot (3 Lots) and Operational Works

In accordance with section 3.3.6 of the Integrated Planning Act 1997, an Information Request
has been issued to you in respect to your development application. As set out on the last page
of your information request, under section 3.3.8 of the Integrated Planning Act 1997 there are

three (3) ways that you can respond to the Information Request. To ensure that Council is .

clear in understanding your position in respect to the Information Request, you are required to
complete this page and return it to Council with your response (if there is one) to the
Information Request,

Therefore, please tick one of the following boxes, attach this page to your Information

Request response (if you are making one), sign the bottom of the page and return this page to
Council.

[[] I have provided you with all of the Information requested within the Information
Request and ask you therefore to proceed with the assessment of the development
/ application based on the information [ have provided.

I have provided you with part of the Information requested within the Information
Request and ask you therefore to proceed with the assessment of the development
application based on the information I have provided and that this response be taken
to be a Notice under section 3.3.8(b) of the Integrated Planning Act 1997,

D I do not intend to provide you with any of the Information requested within the
Information Request and ask you to proceed with the assessment of the development
application based on the information I have provided and that this response be taken
to be a Notice under section 3.3.8(c) of the Integrated Planning Act 1997.

[t/ 4 27 o8

Applicant’s Signature Dated !

Important Note

Any response to Council that does not include this page properly completed or does not
include specific references to section 3.3.8 of the Integrated Planning Act 1997 in terms of
the type of Information Request response being made, will be treated not as an Information
Request response and will therefore not proceed the development application into the next
stage of IDAS (Integrated Development Assessment System). Council may respond to any
information submitted as a means of finalising or clarifying the information requested to be
submitted, however there is no specific timeframe for Council to do so, and doing so does not
reduce the Council’s statutory decision making period.

Rockham p tonN | eosoversteet PO Box 243 Telephone (07) 4936 8000
. Rockhampton Reckhampren Email enquiries@rec.qld.gov.au
C | t y C ounc | I Queensland Qid 4700 Facsimile {07) 4922 1700
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Item 1

Please demonstrate how the proposed subdivision will comply with Acceptable Solution
A1 and A6.1 of the Reconfiguring a Lot Code, Performance Criteria 3(d) and 4 of the
Norman Road Residential Area Code and Performance Criteria 1 of the Parking and
Access Code. NOTE: It is required that the proposal include pedestrian paths for the full
length of Foulkes Street and Norman Road.

Response:

Concrete pedestrian footpaths have already been constructed for the full Foulkes St
frontage as part of the Chancellors Estate Stage 1 civil works contract. No further response
required.

Item 2 |

Planning

Please indicate the anticipated access to proposed Lot 1, in accordance with Acceptable
Solution A3.1 of the Reconfiguring a Lot Code. The acceptable solution outlines that
“Access is provided to an allotment that previously had no access”. NOTE: It is advised
that both lots have access indicated on plan 439101-153-001 and 439101-153-007.

Response:

Access to proposed Lot 1 will remain unchanged and remain directly onto Foulkes St. This
is the lowest order adjoining road in accordance with the CMDG hierarchy. The
approximate location of this existing access is shown on Dwg 439101-153-007 (Rev C)
attached in Appendix A.

Access to proposed Lot 2 is via a combined drainage / access easement on Lot 3 within
Chancellors Estate Stage 1, from internal Road A. This is nominated as an Access Place
and has been accepted within the Operational Works approval of Chancellors Estate Stage
1 as the appropriate access point for proposed Lot 2. This access, as well as all relevant
service connections are shown on Dwg. 439101-153-003 (Rev C) attached in Appendix A.

item 3

The application has applied for a 3 lot subdivision, however, in checking this, the third lot
cannot be established. Please demonstrate the location of all three lots. NOTE: The
proposed drainage easement is not included as a lot, and will be donated in favour of
Council. If it is found that the application is only for 2 lots, a refund of $240 will be issued
upon request.

Response:

There are only 2 new allotments proposed, with the drainage reserve being incorrectly
included as a “lot” in the application. It therefore seems that the $240 refund to Jim and
Kathryn Rundle is in order, and would be appreciated as soon as practical.

Item 4

Please submit to Council a Concept Landscaping Plan, prepared by a suitably qualified
person, that is in accordance with the Landscape Code and Planning Policy No. 6 -
Planting Species showing all proposed landscaped areas. The landscaping plan (A3
size and drawn to scale) shall show the following: -

. outline of the proposed structures:

080714 RFi Response - Rev 1.doc




Jim Rundle - Response to Information Request Q , Cardno

existing vegetation and proposed vegetation to be removed;

proposed furniture, art and/or public information boards;

proposed planting within the site (including quantity, species, spacing between
each, expected height at the time of planting and the expected mature height);

o paths and paving including pedestrians and cycle ways (location, materials used
and showing entry points that are reinforced); and
e the method of planting and the proposed maintenance program.

The landscape plan shall demonstrate the following: -

a) adequate shade for all car parking areas (in reference to the Landscape
Code and Planning Policy No. 6 - recommended shade trees); and
b) all proposed landscaping is be in accordance with Crime Prevention

Though Environmental Design Code (CPTED) principals.

Due to Rockhampton's climate it is suggested that where possible existing mature trees
on site are retained.

e

NOTE: As the proposal adjoins existing pedestrian infrastructure, it is required that the
application include landscaping for the required pedestrian paths. It is advised that I
particular attention be paid to Acceptable Solution 8.1 of the Landscape Code, when j
landscaping beside the pedestrian paths.

Response:

As part of the landscaping design for Chancellors Estate Stage 1 (adjacent to the subject
site), the Landscape Architect compiled details and planting schedules which incorporated
the drainage reserve within Lot 2 on RP6187770, as well as details for the pedestrian
footpath landscaping for the full Foulkes St frontage of the subject site. These details are
attached in Appendix B.

Item 5

Please indicate compliance with Acceptable Solution A4.3 of the Reconfiguring a Lot
Code. NOTE: Please indicate the proposed location of a building envelope so that does not
traverse within 5 metres of the drainage easement.

Response:

Due to the large profile of the proposed drainage channel, and frequency at which the
runoff from the catchment would achieve flows close to capacity (1 in 100 ARD, it is
suggested that a standard 1.5m offset from the drainage reserve boundary is acceptable for
the building envelope within proposed Lot 2. Similarly, the building envelope is proposed to
be offset 1.5m from the roofwater drainage easement through proposed Lot 2. This is
shown in Dwg. 439101-153-003 (Rev C) attached in Appendix A.

item 6

Please demonstrate how the proposed development is in compliance with Acceptable
Solution A14.6 of the Reconfiguring a Lot Code. NOTE: Please include the location of
proposed street lighting facing Foulkes Street. Alternatively, if Chancellors Estate has
already made provisions for such services, please locate these on amended site plans.

Response:

A full street lighting design was compiled and certified in accordance with AS1158 for
Chancellors Estate Stage 1, which incorporated the proposed lights within the Foulkes St
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Jim Rundle - Response to Information Request Q ’ Cal’dno

median, and along the western side of Road A. A copy of these Council approved plans are
attached in Appendix C. No further street lighting design is therefore required.

Item 7

Please indicate how proposed lot 2 is in accordance with Acceptable Solution 3 of the
Crime Prevention Through Environmental Design Code. NOTE: It is required that
either fencing or landscaping be used to distinguish between public and private land.

Response:

It is highly likely that the future owner of Lot 2 will provide a fence that provides protection
from people entering the drainage reserve from within Lot 2, which will also act to prevent
people from entering private land from the public drainage reserve. The applicant does not
propose to fence the land at this stage.

item 8

Please demonstrate compliance with Performance Criteria 13 of the Landscape Code.
NOTE: this should be considered in conjunction with Information Request item (4). As there
is an established streetscape created by Chancellors Estate, your streetscape should
reflect this.

Response:
Please refer to Item 4 Response.

Item 9

Please demonstrate how the proposed development is in compliance with Performance
Criteria 2 of the Water Quality and Quantity Code. NOTE: proposed plantings must
maintain the integrity of the waterway, and include native plantings.

Response:

As detailed in the Item 4 response and the landscaping drawings attached in Appendix B,
the proposed plantings within the drainage reserve are proposed to maintain the integrity of
the banks (in conjunction with the proposed MaxJute® matting or similar), provide good
visual amenity, and maintain a low profile in order to minimise maintenance and the
likelihood of being ‘pushed over' by higher flows. All plants have been selected for their low
maintenance, durability and ability to be provide binding and stabilisation of the
embankments. Note that planting frequency will reflect adjacent natural area, whilst using
plants from within the landscaping plan attached in Appendix B.

Item 10

Please demonstrate how the proposed development complies with Performance Criteria
2 (and applicable Acceptable Solutions) of the Biodiversity and Nature Conservation
Code. NOTE: This is an important aspect of the development, as it has been identified
that the proposed drainage easement is a waterway corridor, and includes sensitive
natural environments. Proposed revegetation should be sensitive to all requirements,

Response:
Please refer to Item 4 and ltem 9 response.

Item 11

Please demonstrate compliance with Performance Criteria 5 of the Biodiversity and
Nature Conservation Code. NOTE: Please pay particular attention fo Acceptable
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Solution AS.1, whereby it requires a 30 metre buffer. This is particularly applicable to
proposed /ot 2. ?

Response:

As there is currently no sensitive vegetation in the proposed drainage reserve, this
particular item is not applicable, and the buffer therefore does not apply in this instance.
Please refer to Appendix D for a recent photo of the drainage reserve area.

Item 12

Please demonstrate how the development is in compliance with Acceptable Solution 4
and Performance Criteria 11 & 12 of the Reconfiguring a Lot Code and Performance
Criterion 5 of the Norman Road Residential Area Code. NOTE: it is required that open
space be dedicated in favour of Council. The donation may not include drainage
easements or any form of waterway corridor. For further guidance and requirements
please refer to Planning Policy No. § - Open Space Infrastructure Contributions.

Response:

It is proposed that the Open Space contribution be waived in this case, due to the
significant earthworks and landscaping proposed at no cost to Council, which ensures that
the drainage reserve is easily maintainable and provides good visual amenity.

Development Engineering

Item 1

Please provide a Flood Study, prepared and certified by a suitably qualified and
experienced Registered Professional Engineer of Queensland (RPEQ), for the major
watercourse traversing the site (Lot 2 on RP618770). This Flood Study shall determine
and clearly report all relevant engineering design details associated with flooding in the
watercourse and the proposed open channel including, but not limited to, the following:

(a) the 100 year Average Recurrence Interval (Q100) flood levels, discharge volume
and velocity for the existing watercourse configuration and the proposed open
channel configuration (reported using Australian Height Datum, AHD, as the
vertical datum);

(b) the 10 year Average Recurrence Interval (Q10) flood levels, discharge volume and
velocity for the existing watercourse configuration and the proposed open channel
configuration (reported using Australian Height Datum, AHD, as the vertical
datum);

(c) all input parameters used in the HEC-RAS modelling and demonstrate that they
are representative of both the existing watercourse and the proposed drainage
channel; and

(d) a complete set of suitably scaled cross-sections and long-sections for both the
existing watercourse and the proposed drainage channel as used in the HEC-RAS
modelling.

All assumptions for the existing, post-development and ultimate development scenarios
must be clearly stated.

Response:

A detailed flood study addressing all items above is attached in Appendix E.

080714 RFI Response - Rev 1.doc
-7-




Jim Rundle - Response to Information Request Q ) Carcdno

Item 2

Please demonstrate how the proposed open channel complies with the Capricorn
Municipal Development Guidelines, Section D5.12 "Open Channels" and the
Queensland Urban Drainage Manual, Section 8.00 "Open Channel Hydraulics”
including, but not limited to, the following:

(a) Please demonstrate how the proposed development complies with the
requirements of the Capricorn Municipal Development Guidelines and Section 8.10(d) of
the Queensland Urban Drainage Manual - Recommended Maximum Channel Side
Slopes, which states, in part:

"The maximum channel sides slopes for grass lined sections should preferably be 1 on 6
(1V on 6H), with an absolute maximum of 1 on 4 (1V on 4H). If grass lined channels are
designed with side slopes steeper than 1 on 4 (1V on 4H), regular maintenance may
become impractical and the channel may eventually become overgrown. These
conditions would reduce the capacity of the channel and could subsequently lead to
flooding of low lying areas upstream. Channels lined with ground covers may be
permitted to have maximum side slopes of 1 on 2 (1V on 2 H), however design of such
channels must include considerations of potential future increases in channel roughness,
and considerations of channel side slope stability.”

(b) Please demonstrate that the proposed development complies with the specified
requirements in Section 8.08 of the Queensland Urban Drainage Manual - Channel
Freeboard. The recommended channel freeboard is the maximum of:

(i) 0.3 metres, or
(ii) 20% of the channel depth; or
(iii) flow velocity head.

(c) Please demonstrate how the proposed development complies with Section
8.13 of the Queensland Urban Drainage Manual - Other Considerations, which
states, in part, that:

"(a) Access / Maintenance Berms

It is recommended that the overall easement / reserve width for an open channel provide
for an access / maintenance berm of minimum width 4.5 metres on one side of the
channel. This access / maintenance berm may be located within the channel itself at a
lower elevation than the design flood level but should be located at a level corresponding
to at least the 1 year ARI flow depth.

Where access and maintenance cannot be achieved for the whole channel from one side,
it may be necessary to provide a similar access / maintenance berm on both sides of the
channel. Notwithstanding the above provisions a 1.5 metre wide safety / access strip
should be provided along at least one side of the channel above the design flood level in
addition to the access / maintenance berm."

(d) Please demonstrate how the proposed development complies with Section
8.10(c) of the Queensland Urban Drainage Manual - Recommended Maximum Flow
Velocities.

(e)  The Capricorn Municipal Development Guidelines, Clause D5.11 (2), requires

that proposed "Overland flow paths shall be located on public land.” Please demonstrate

080714 RFI[ Response - Rev 1.doc
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Jim Rundle - Response to Information Request Q ’ Cardno

how the application complies with this requirement.

(f) Please demonstrate how the proposed open channel will provide for low-flow
events consistent with the Capricorn Municipal Development Guidelines and the
Queensland Urban Drainage Manual.

Response:

(a) the proposed drainage channel has 1:2 batter slopes and is retained by the use of
MaxJute or similar product anchored into the banks (in accordance with the
manufacturer's specifications), in conjunction with landscaping that considers native
plants, low maintenance, durability and good visual amenity (as detailed in ltem 4).
The roughness of this channel profile has adequately been incorporated into the
HEC-RAS model, which is shown within the Flood Study attached in Appendix E.

(b) this is addressed in the Flood Study attached in Appendix E.

(c) it is proposed that a 3.5m wide maintenance berm above the Q1 level, is to provided
in the base of the drainage channel in order to allow service vehicles access to the
base. This is shown in the typical detail on Dwg. 439101-153-002 Rev C attached in
Appendix A. This has also been incorporated into the HEC-RAS model used for the
Flood Study.

(d) the flow velocities for the proposed channel are detailed within the Flood Study
attached in Appendix E, and are within the limits prescribed in Section 8.10(c) of
QUDM.

(e) the overland flow path is detailed within the Flood Study attached in Appendix E,
and demonstrates that the drainage reserve boundaries cater for this on the
downstream side of the culvert structure in Foulkes St.

f the proposed channel is to have 1:20 slopes within it’s base to form an invert along
the centre of the channel. In addition, low flows are catered for through the use of
the rock lined channel along the centre line as detailed in the Flood Study attached
in Appendix E.

Item 3

The proposed drainage easement in favour of Council shown on Drawing 439101-153-003
(Rev C) needs to be a minimum of 3 metres wide in lieu of 2 metres shown in order to
comply with the requirements of the Capricorn Municipal Development Guidelines. Please
amend the proposal plans accordingly.

Response:

The drainage easement has been amended to provide the required 3m width. This is shown
in amended Dwg. 439101-153-003 (Rev C) attached in Appendix A.

Item 4

Please relocate the stormwater outlet RW0/5 as close as practicable to the toe of the
batter slope in the proposed drainage channel.

Response:

As shown in Dwg. 439101-153-003 (Rev C) attached in Appendix A, the roofwater outlet

080714 RFI Response - Rev 1.doc
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Jim Rundle - Response to Information Request Q ’ Cardno

RO/5 is shown to discharge at the toe of the channel batter as required. 3
Item 5

Please demonstrate how the proposed development complies with the Norman Road
Residential Area Code in the Rockhampton City Plan. In order to comply with A3.1 of this
Code a dedication of 1.0 metre is required from the Foulkes Street frontage of Lot 2 on
RP618770 to provide for the future Trunk Collector classification (22 metre wide road
reserve) of Foulkes Street. Please revise and resubmit the proposal plans showing the 1.0
metre dedication from the frontage of Lot 2 on RP618770 as road reserve. In addition,
please provide the three chord truncation to the corner of the subject site at the intersection
or Foulkes Street and Norman Road in order to comply with A27.2 of the Reconfiguring a
Lot Code.

Response:

It is considered unnecessary at this stage to provide the 1.0m strip for the Foulkes St road
reserve widening for the full frontage, or the three chord truncation at Norman Rd, as the
RoL application is predominantly to provide the drainage reserve for Council. It is proposed
at this stage to provide the required 1Tm widening from the western boundary of Chancellors
Estate Stage 1, to the western boundary of the nominated drainage reserve within Lot 2 on
RP618770. This is shown in Dwg. 439101-153-003 (Rev C)

The current use of the land will not change as a result of this application, and the
opportunity exists at the future development application stage for Council to acquire the
balance of this widening.

Item 6

Please show a building envelope on proposed Lot 2 and detail the minimum floor level
ensuring that a minimum freeboard of 500mm is provided above the Defined Flood Event
(Q100) in accordance with the Flood Prone Land Code.

Response:

The proposed building envelope for Lot 2 is shown in Dwg. 439101-153-003 (Rev C). ltis
important to note that the top of the drainage channel batter slope provides the required
freeboard as detailed in the Item 2(b) response, and therefore provides flood immunity to
any structure constructed on this lot.

Iltem 7
In relation to the proposed filling and excavation activity on the site please provide
information to demonstrate that the excavation or filling will not adversely affect the

amenity of adjoining or nearby properties in accordance with Performance Criteria P2 of
the Filling or Excavation Code. This assessment should address the following matters:

(a) Proposed measures to manage dust emissions from excavation and filling;

(b) Demonstrate that excavation or filling does not concentrate or divert
stormwater runoff into an adjoining site;

(c) Demonstrate that the excavation and filling will not cause or allow the ponding of
water on the site or any other adjoining land;
(d)  Identify proposed vegetation to be cleared as part of the excavation process.

080714 RFI Response - Rev 1.doc
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Jim Rundle - Response to Information Request Q , Cardno

Response:

(a) dust emissions are proposed to be controlled through the use of water trucks
working in conjunction with any cut / fill activities, as well as on any construction
traffic routes.

(b) as shown in Dwgs. 439101-153-002 (Rev C) and 439101-153-003 (Rev C), the
proposed earthworks will not concentrate or divert stormwater runoff into adjoining
sites; rather, the flows will be controlled within a defined channel. Details of the
stormwater runoff volumes can be obtained from the Flood Study attached in
Appendix E.

(c) the proposed channel longitudinal section detailed in the enclosed Flood Study
shows that there is to be no ponding within the site due to a constant grade to the
north. It also shows that the invert of the channel ties into the natural surface at the
northern boundary of the subject site, therefore avoiding any ponding within the
adjacent site to the north.

(d) all existing vegetation within the earthworks areas shown on Dwg. 439101-153-002
(Rev C) attached in Appendix A, is proposed to be removed to allow topsoil to be
stripped, and fill to be placed and compacted. Some larger trees towards the south-
western boundary of the earthworks may be able to be retained if minimal fill is
required around their bases.

Jtem 8

Please address the requirements of the External Works and Servicing Code and
demonstrate how the proposed development complies with the requirements of the same
Code.

Response:

Both proposed Lots 1 and 2 are shown to be fully serviced, as Lot 1 currently has a
dwelling present, and the services for Lot 2 are shown in Dwg. 439101-153-003 (Rev C)
attached in Appendix A.

item 9

The proposed access to the base of the drainage channel shown on Drawing 439101-
153-007(A) appears to be located in an area where the batter slopes exceed those
suitable for practical access to be achievable. Furthermore, the fencing associated with
the culvert structure appears to conflict with the proposed location of the maintenance
access. Therefore, the proposed maintenance access from Foulkes Street to the
Drainage Reserve is not acceptable due to its proximity to the existing culvert structure and
associated end structures, wingwalls, fencing and batter slopes. Please provide an
alternative acceptable solution shown on a suitably scaled and adequately dimensioned
plan. In addition, please identify all existing service infrastructure located on the road
verge or in the vicinity of the proposed access. The proposed access to the Drainage
Reserve needs to be suitable for heavy earthmoving equipment such as a 12 tonne
excavator and, as a minimum, a Heavy Rigid Vehicle (HRV) as defined in AS2890.2-
2002. Please demonstrate that the proposed access provides suitable access to the floor
of the proposed channel and the culvert structure for the aforementioned maintenance
machinery.

080714 RF| Response - Rev 1.doc
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Response:

Since construction of the culvert under Foulkes St, the access proposed from Foulkes St
is not practical. As discussed in recent meetings between Cardno and RRC
representatives, access to the drainage reserve for maintenance is to be provided
through the lot to the north of the subject site, via an easement from Norman Rd. The
landowner is agreeable to providing an access easement through his land until such time
as access is available via public land and roadways.

An “Amendment to Application” resulting from an RF| Response will be submitted to
Council to include the downstream lot in the current application, with the downstream
landowner’s endorsement. This will allow Council to have legal access to the drainage
reserve from the lot to the north, a general arrangement of which is shown on Dwg.
439101-153-001 (Rev C) attached in Appendix A. ‘

Item 10

Please provide revised development proposal plans in response to the above
information request items consistent with Planning Policy No. 15 in the Rockhampton
City Plan.

Response:
A full set of revised development proposal plans is attached in Appendix A.

Fitzroy River Water (FRW)

Item 1

The applicant is required to demonstrate how the proposed development intends to provide
a sewer connection point to service proposed lot 1. The new connection point shall
command the entire lot.

Response:

It is proposed that Lot 1 will continue to use the septic system as it currently does as-of-
right. There is no change of use in relation to this lot.

080714 RFI Response - Rev 1.doc
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Appendix A

Amended Development Proposal
Drawings (Rev C)

Important Note:

Please note that these drawings represent the proposals

generally, however some details are to be modified as per the Flood
Study attached in Appendix E. These amendments will be fully
incorporated into the plans submitted for Operational Works
Approval.
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Landscaping Drawings
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Benefits

.
HALTS EROSION -
Exposed soils are protected with biodegradable Ma

I thick, providing erosion control for up to 18 mont7, W
MULCHES A/
Max]Jute™ thick acts as a roll-on muich, adding org: #IFeas
I matter to the soil as it breaks down, Suppress mos b}
weeds while planted vegetation is establishing, ]
RETAINS WATER i
I MaxJute™ thick greatly reduces moisture loss due t
evaporation, and conforms to the contours of the } }
100% ORGANIC §
I MaxJute™ thick contains no plastic meshes and wil 4
¥

entangle wildlife or machinery.

OTHER FEATURES
I Reduces heat absorption, helping to protect plant
Flexible and strong when being laid. ;

]

. =,

Needle-punched high derls

Specifications 8 |
Name MaxJute™ thick t
l Material 100% organic biodegradat:| I :
jute fibres. : .
LY
Ay

matting. Brown colour.

I Construction Central hessian (30z) scring
and lower layers of jute fi!
needle-punched onto the 3

I Mass 750-800gsm (nominal)
Density 110-120kg/m* (nominal)

!

e —y

\

s s St

Pinning rate 3 pins per m’ |
] (see Installation Sheet) i
Dimensions Length Width ARE
Standard 25m 1.83m e !
I Wide 25m 3.66m ¢
Narrow 25m 0.9m <

1

Available in other widths on request. Also avai!a
| weed mat squares, under the brand name ‘Max

Contact Treemax sales staff for fire-retardant ong
Caution advised where fire is a risk.

2
Jute fibres (400gsm) . AR ;i
= ; | =5 e ¥ n el
‘\'!’n;:f % Fie feh tipa . __ . : g

= 1 > Preliminary weed control is essential before o

installation. Several weed species may have -

, the ability to penetrate the matting. Examplas “4

are Paspalum spp, Allium spp (Onion wee =4

/ :\ Kikuyu grass, Couch grass, some Secale spp 5
Jute fibres (400gsm) i (Rye) and Cyperus rotundas (Nut grass). &
needle punched to mesh Hessian mesh (3 0z) =

Further ease stud

ies can be found on our website (PDF format) at: www.treemax.com.au,
C o . 1

ios hv pmaile @treemax.com.au or ¢: s onp 1800 550 000.

- On
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LOT 2 ON RP618770, ROCKHAMPTON
LOT 2 ON RP8! (J Y Cardno

1.

INTRODUCTION

it is proposed by Mintgrove Pty Ltd to reconfigure a lot located on Norman Road and
Foulkes Street, City of Rockhampton. The property, which is shown on Figure 1, is
described as Lot 2 on RP618770, Rockhampton Regional Council.

As part of the application to reconfigure Lot 2 on RP618770, a hydrologic investigation was
undertaken to determine the peak flow rates and flood levels corresponding to the 100, 50,
20, 10, 2, 5 and 1 year Average Recurrence interval (ARI) events within the tributary
crossing the subject lot.

In September 2005, Cardno conducted a hydraulic study to determine the extent of
inundation within an adjacent property (Lot 2 on RP849709) and to recommend the
measures required to allow the proposed development layout to be achieved.

The hydraulic study (Cardno 2005) was submitted to Rockhampton City Council as part of
the application for development approval for the site at 850 Norman Road, Norman
Gardens, City of Rockhampton (application No. D-1970/2006). In July 2007, an addendum
report was prepared to respond a request for further information issued by Council and to
determine the extent of inundation within the property located immediately upstream of the
subject site (Lot 1 on RP618770).

The present study comprises a detailed hydraulic study of the unnamed tributary of
Limestone Creek running/trough the subject site (and sites located downstream). This new
study addresses the impact of the channel reprofiling and culverts proposed as part of the
proposed lot reconfiguration to complement previous flood studies prepared by Cardno.

The present report also discusses the measures taken to eliminate the risk of bank erosion
within the proposed channel reprofilling.

The layout proposed for the site is shown on Figure 2. To address the impact of the
proposed lot reconfiguration on flooding conditions within the site, three development
scenarios were analysed within the present study:

o Existing conditions;
 Partially developed conditions; and
« Fully developed conditions

The existing case reflects the current development level within the site and the downstream
lots. No madifications to the tributary are considered for this scenario. However, a small
section of Lot 2 on RP614078 which will be filled to accommodate a sewerage pump
station and the road crossing (with culverts underneath) which provide access to the
pumping station are reflected in this scenario (refer Figure 2).

For the partially developed case, the stretch of tributary lying within the site will be
reconfigured to a 23 metre wide channel to improve flow conveyance. Foulkes Street and
the corresponding culverts located underneath (just upstream of the site) were also
included in this case. The small section of Lot 2 on RP614078 which will be filled to
accommodate a sewerage pump station and the road crossing (with culverts underneath)
which provide access to the pumping station are also reflected in this scenario (refer
Figure 2). For this scenario the rest of the tributary remains unchanged.

For the fully developed case, the existing tributary will be reconfigured to a 23 metre wide
channel. Foulkes Street and the corresponding culverts located underneath (just upstream
of the site) were also included in this case. This scenario also includes channel reprofilling
for the lots located downstream of the subject site. The stretch of tributary located within
Lot 1 on RP618770 will be also reconfigured to a 23 metre wide channel.

Mintgrove Pty Ltd Version 2 11 July 2008
JAR1031-01\Sub 03\wp\junezooe\Rundle'snlockﬂoodstudy_vz doc Page 1
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LOT 2 ON RP618770, ROCKHAMPTON ‘ ! ) Ca rdno ‘

FLOOD STUDY

DEVELOPMENT APPLICATION FOR RECONFIGURING A LOT (3 LOTS) AND
OPERATIONAL WORKS — APPLICATION NO. D-1647/2007 - L2 RP618770 — 814
NORMAN ROAD, NORMAN GARDENS QLD 4701 FOR CARDNO (QLD) PTYLTD

After having completed a preliminary assessment of the abovementioned development
application, it has been determined that additional information is required to be submitted in
order that Council may make a proper assessment of the development proposal. It is
requested that further information be submitted in response to the following matters:

Engineering

1. Please provide a Flood Study, prepared and certified by a suitably qualified and
experienced Registered Professional Engineer of Queensland (RPEQ), for the major
watercourse traversing the site (lot 2 on RP618770). This Flood Study shall determine
and clearly report all relevant engineering design details associated with flooding in the
watercourse and the proposed open channel including, but not limited to, the following: |

The 100 year Average Recurrence Interval (Q100) flood levels, discharge volume and
velocity for the existing watercourse configuration and the proposed open channel
configuration (reported using Australian Height Datum, AHD, as the vertical datum);
The 10 year Average Recurrence Interval (Q10) flood levels, discharge volume and
velocity for the existing watercourse configuration and the proposed open channel
configuration (reported using Australian Height Datum, AHD, as the vertical datum);

All input parameters used in the HEC-RAS modelling and demonstrate that they are
representative of both the existing watercourse and the proposed drainage channel;
and

A complete set of suitably scaled cross-sections and long-sections for both the existing
watercourse and the proposed drainage channel as used in the HEC-RAS madelling.

All assumptions for the existing, post-development and ultimate development
scenarios must be clearly stated.

2 Please demonstrate how the proposed open channel complies with the Capricorn
Municipal Development Guidelines, Section D5.12 “Open Channelis” and the
Queensland Urban Drainage Manual, Section 8.00 “Open Channel Hydraulics”
including, but not limited to, the following:

a) Please demonstrate how the proposed development complies with the
requirements of the Capricorn Municipal Development Guidelines and Section
8.10(d) of the Queensland Urban Drainage Manual — Recommended Maximum
Channel Side Slopes, which sates, in part:

“The maximum channel sides slopes for grass lined sections should
preferably be 1 on 6 (1V on 6H), with an absolute maximum of 1 on 4 (1V on
4H). If grass lined channels are designed with side slopes steeper than 10on
4 (1V on 4H), regular maintenance may become impractical and the channel
may eventually become overgrown. These conditions would reduce the
capacity of the channel and could subsequently lead to flooding of low lying
areas upstream. Channels lined with ground covers may be permitted to
have maximum side slopes of 1 on 2 (1V on 2H), however design of such
channels must include considerations of potential future increases in channel
roughness, and considerations of channel side slope stability.”

Mintgrove Pty Ltd Version 2 11 July 2008 |
JAR1031-01\Sub 03wp\june2008\Rundie'sbiockfloodstudy_v2 doc Page 3




LOT 2 ON RP618770, ROCKHAMPTON
FLOOD STUDY Q cardna

2.

PEAK FLOW RATES

The peak flow rates occurring at various points within the catchment for the 100 year event
were previously calculated (Cardno 2005) using the Rational Method in accordance with
the Queensland Urban Drainage Manual (Neville Jones & Associates et al 1992)(QUDM).
The catchment areas draining into the site and the subcatchments adopted for the analysis
are shown on Figure 3.

Significant parts of the catchment draining to Norman Road will be left in an undeveloped
state. A portion of the catchment will become low density residential development
according to the Rockhampton City Plan (refer to Appendix A). Peak flow rates calculated
in the present study are considered to be conservative as they are based on full
development of the Norman Road residential precinct. Therefore, the peak flow rates
reported in this study consider only the future development scenario within the catchment.

Appropriate fraction impervious and runoff coefficients were defined for these land uses
based on Tables 5.04.1 and 5.04.2 of QUDM. The runoff coefficient derived for the 10 year
event was multiplied by a frequency factor of 1.2 (Table 5.04.3 of QUDM) to derive the
100 year runoff coefficient.

The time of concentration for each subcatchment was calculated using a combination of
Friend's Equation (Equation 5.05.1 of QUDM) for overland sheet flow, and the stream
velocity method (Table 5.05.4 of QUDM) for stream flow. Due to the steepness of the
catchment, the overland sheet flow length was limited to 50 metres, as runoff would quickly
collect in rills.

The areas of bushland and development applicable to each subcatchment, the time of
concentration for each subcatchment and the peak flow rates for the 100 year event
calculated at various points of interest are listed in Table 1. The catchment plan is shown
on Figure 3.

Peak flow rates corresponding to the design ARI events (1, 2, 5, 10, 20 and 50 years) were
also calculated for the major watercourse flowing through the site to calculate the capacity
of the culverts beneath Foulkes Street. The design AR| event flow rates (1 to 50 years) for
the major tributary are presented in Table 2. Note that these flowrates represent the worst
case scenario, as they correspond to the post-development conditions of the catchment.

Mintgrove Pty Ltd Version 2 11 July 2008
J\R1031-01\Sub 03\wphjune2008\Rundie'sblockfloodstudy_v2 doc Page 5
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lIEES g DongFEJFI’DBN; 8770, ROCKHAMPTON ‘ ca rdno
Table 2 Peak Flow Rates- 1 to 50 Year Events
. Rainfall intensity (mm/h) Areas Peak Flow (m°ls)
Location T'me(:-fi:)onc' s0yr | 20yr | 10yr B“a"‘;?“d De"(';’]':)"ed 50yr | 20yr | 10yr
Major Creek System
MJ1 16.9 172.5 144.4 124.3 51.87 9.64 211 16.1 13.2
MJ2 25.0 143.0 120.0 103.0 91.89 11.19 28.8 220 18.0
MJ3 29.3 131.4 110.4 94.7 156.36 28.29 48.0 36.8 30.1
MJ6 46.8 101.8 86.2 736 156.36 48.01 422 32.6 26.5
MJ4 10.8 2116 176.4 151.2 12.62 0.00 5.0 38 31
MJ5 24.4 144.8 121.2 104.2 12.62 8.80 6.6 5.1 4.1
(Fo s s 46.8 101.8 | 862 | 736 | 168.98 5615 | 467 | 361 | 203
MJ9 13.0 195.0 163.0 140.0 0.00 4.32 2.1 1.6 1.3
MJ7 57.7 90.8 76.4 65.8 168.98 66.69 44.0 338 27.7
MJ8 65.1 85.3 71.6 61.3 168.98 71.37 42.3 324 26.4
Locati Time of Conc. Rainfall intensity (mm/h) e :rea; — Peak Flow (m’/s)
ocation (min) 5yr 2yr 1yr u?hain ev(::)pe 5yr 2yr 1yr
Major Creek System
MJ1 16.9 109.3 84.2 65.2 51.87 9.64 11.0 7.6 5.5
MdJ2 25.0 90.0 70.0 54.0 91.89 11.19 14.9 10.4 7.6
MJ3 29.3 83.4 64.7 50.0 156.36 28.29 25.2 17.5 127
MJ6 46.8 64.9 50.9 39.2 156.36 48.01 222 15.6 113
MJ4 10.8 1322 101.8 78.6 12.62 0.00 26 1.8 1.3
MJ5 24.4 91.2 70.6 54.6 12.62 8.80 34 2.4 1.7
MJ9 13.0 122 95 73 0.00 4.32 1.1 0.8 0.5
MJ6
(Foulkes 46.8 64.9 50.9 39.2 168.98 56.15 246 17.2 12.5
Street)
MJ7 57.7 58.4 45.3 35.0 168.98 66.69 23.4 16.2 11.8
MJ8 65.1 54.4 42.3 32.8 168.98 71.37 22.3 15.5 11.3
Note: Refer to Figure 3 for location of subcatchments
Mintgrove Pty Ltd Version 2 11 July 2008
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The small filled section of Lot 2 on RP614078 accommeodating the sewerage pump station,
the road crossing (with two 250 mm pipes underneath) which provides access to the
pumping station and the road profile of Rockhampton-Yeppoon Road (with the two
2700X2400 mm reinforced concrete box culverts underneath) are also included in this
scenario. For this scenario the rest of the tributary remains unchanged.

Normal depth was adopted as the tailwater level condition for the model. This depth was
determined by calculating the slope between the most downstream cross sections, which
was evaluated to be 0.1 percent.

The 100 and 10 year ARI events flood levels resulting from the analysis are presented in
Table 4. The corresponding 100 year ARI extent of inundation for this scenario is plotted
on Figure 4.

3.3 Fully Developed Case

As previously stated in the flood study prepared by Cardno in July 2007, a stretch of
approximately 300 metres of tributary downstream of the subject site will be reconfigured in
the near future, this channel works are not the subject of the present study (between cross
sections A20 and A300) but are modelled, as they will impact on the flooding conditions
within the subject site.

The model of the fully developed scenario includes reprofilling the section of tributary
crossing the subject site and the site located immediately downstream (Lot 1 on
RP618770) to a 230 metre wide channel (approximately 230 metres between cross
sections A190 and A415). The stretch of tributary located within Lot 2 on RP849709 will be
reconfigured to a 40 metre wide channel to counteract the conveyance loss in the tributary
due to the filling in the western section of the site. The pump station access road (including
the culverts underneath) was also included in this case. The modified cross section plots
for the fully developed case are provided in Appendix D.

The new 23 metre wide channel will generally have 1:2 batter slopes and will be
approximately 3.26 metres deep. A 3.5 metre maintenance berm will be located within the
channel above the inundation level corresponding to the 1 year ARI event. A cross section
of the proposed channel is shown in Figure 5. The invert slope of the proposed channel
along the subject property will be 2 % (1 in 50) while the invert slope of channel within Lot
1 on RP618770 will be 1.1% (1in 90). The proposed channel includes a 1.5 metre wide,
0.3 metre deep low flow trapezoidal drain. The invert width of the proposed channel will be
8 metres and will have a crossfall of 1 in 20.

It can be noted that the ultimate channel configuration may vary from that modelled
provided similar results are achieved.

A Manning’s n value of 0.10 was conservatively assumed for the channel and bank areas in
each cross section. The three 2700X2700 mm box culverts (RCBC) and the road profile of
Foulkes Street were also included in the model for the developed scenario.

The small filled section of Lot 2 on RP614078 accommodating the sewerage pump station,
the road crossing (with two 250 mm pipes underneath) which provides access to the
pumping station and the road profile of Rockhampton-Yeppoon Road (with the two
2700X2400 mm reinforced concrete box culverts underneath) are also included in this
scenario.

Mintgrove Pty Ltd Version 2 11 July 2008
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FLOOD STUDY
Table 4 Partially Developed Case Peak Flood Levels
100 year ARI Event 10 year ARI Event
Reach Cross- | Peak | Water | Channel | Peak Water
Name | section | Flow | Level | Velocity | Flow Level
(m¥s) | (mAHD) | (m/s) | (m%s)| (m AHD

north A829 5.93 50.50 0.79 3.13 50.30
north A792 5.93 48.55 1.67 3.13 48.58
north A740 5.93 46.54 0.73 3.13 46.27
north AB73 7.79 43.51 1.96 4.14 43.54
north A5390 7.79 38.90 0.92 4.14 38.35
southcomb | A972 49.27 44.82 2.12 26.45 44.50
southcomb | A896 | 40.27 43.37 0.94 26.45 42.97
southcomb | A796 | 49.27 40.90 1.94 26.45 40.77
southcomb | A590 | 49.27 38.90 0.92 49.27 38.35
combined A510 55 38.83 0.38 29.32 37.91
combined A430 55 38.55 1.53 29.32 37.59

combined Culvert (Foulkes Street)
combined Ad415 55 37.58 2.32 29.32 37.00
combined A410 55 37.62 1.41 29.32 36.99
combined A400 55 37.56 1.20 29.32 36.95
combined A386 55 37.32 1.81 29.32 36.76
combined A362 55 36.82 1.82 29.32 36.28
combined A340 55 36.32 1.90 29.32 35.80
outlet A325 51.43 36.02 1.80 27.75 35.51
outlet A320 51.43 35.91 1.82 27.75 35.41
outlet A300 51.43 35.52 0.86 27.75 34.81
outlet A252 51.43 35.10 1.01 27.75 34.48
outlet A226 51.43 34.79 1.28 27.75 34.16
outlet A200 51.43 34.53 0.80 27.75 33.85
outlet A190 51.43 34.43 0.67 27.75 33.73
outlet A150 51.43 34.22 1.30 27.75 33.60

outlet Culvert (Pump station access road)

outlet A135 51.43 33.10 1.98 27.75 32.52
outlet A130 51.43 33.17 0.81 27.75 32.52
outlet A109 49,84 33.09 0.60 26.50 32.36
outlet A58 49.84 32.88 0.55 26.50 31.77
outlet A36 49.84 32.86 0.49 26.50 31.74
outlet A21 49.84 32.85 0.40 26.50 31.73
outlet A20 49.84 32.67 1.81 26.50 31.61

outlet Culvert (Yeppoon road)
outlet A-15 49.84 31.65 212 26.50 31.33
outlet A-85 49.84 31.64 0.35 26.50 31.26

Note: cross sections located within the site are shaded

Mintgrove Pty Ltd
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Table 6 Increase in Flood Levels
Afflux (mm) Afflux (mm)
RNeaan:: :er;?:; PartlaII)I/E :ies\;ier:;ped vs. Fully ciiii‘i’setlﬁped vs.
100 year 10 year 100 year 10 year
ARI Event | ARIEvent | ARIEvent | ARI Event
north AB29 80 0 80 0
north A792 -160 0 -160 0]
north A740 140 0 140 0
north AB73 -230 0 -230 0
north A590 390 0 390 0
southcomb A972 -140 -50 -140 -50
southcomb A896 140 30 140 30
southcomb A796 -260 -60 -260 -60
southcomb A590 390 0 390 0
combined A510 560 220 560 220
combined A430 1260 630 1260 630
combined Culvert (Foulkes Street)
combined A415 520 310 530 310
combined A410 770 500 770 500
combined A400 830 610 830 610
combined A386 710 610 730 610
combined A362 440 570 520 600
combined A340 260 480 420 540
outlet A325 200 450 390 530
outlet A320 -10 -10 330 420
outlet A252 0 0 240 240
outlet A226 -10 0 260 260
outlet A200 0 10 130 170
outlet A190 0 10 -10 10
outlet A150 -10 0 -10 0
outlet Culvert (Pump station access road)
outlet A135 20 0 -120 -420
outlet A130 10 0 -120 -420
outlet A109 20 0 -120 -490
outlet A58 10 0 -10 -30
outlet A36 0 0 -10 -10
outlet A21 0 0 -10 -10
outlet A20 0 0 20 30
outlet Culvert (Yeppoon road)
outlet A-15 0 0 -10 -70
outlet A-85 0 0 0 0
Note: cross sections located within the site are shaded
Mintgrove Pty Ltd Version 2 11 July 2008
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4.

SPECIFIC RESPONSE

Outlined in the following section are the specific responses to each of the items requested
in Council's Request for Further Information.

Item 1.

Please provide a Flood Study, prepared and certified by a suitably qualified and
experienced Registered Professional Engineer of Queensiand (RPEQ), for the major
watercourse traversing the site (lot 2 on RP618770). This Flood Study shall determine and
clearly report all relevant engineering design details associated with flooding in the
watercourse and the proposed open channel including, but not limited to, the following:

o The 100 year Average Recurrence Interval (Q1 00) flood levels, discharge volume
and velocity for the existing watercourse configuration and the proposed open
channel configuration (reported using Australian Height Datum, AHD, as the vertical
datumn);

o The 10 year Average Recurrence Interval (Q1 0) flood levels, discharge volume and
velocity for the existing watercourse configuration and the proposed open channel
configuration (reported using Australian Height Daturn, AHD, as the vertical datum);

o All input parameters used in the HEC-RAS modelling and demonstrate that they are
representative of both the existing watercourse and the proposed drainage channel;
and

e A complete set of suitably scaled cross-sections and long-sections for both the
existing watercourse and the proposed drainage channel as used in the HEC-RAS
modelling.

All assumptions for the existing, post-development and ultimate development scenarios
must be clearly stated.

Response:

A flood study titled “Lot 2 on RP618770, Rockhampton, Flood Study” has been completed
by Cardno to address Council’s request.

Flood levels, peak flow rates and velocities have been calculated for both the 100 and
10 year Average Recurrence Interval (ARI) events and are reported in Tables 3 and 4.
Three development scenarios (existing, partially developed and fully developed) were
analysed within the present study.

The existing case reflects the current development level within the site. No modifications to
the tributary crossing the site are considered for this scenario. However, a small section of
Lot 2 on RP614078 which will be filled to accommodate a sewerage pump station and the
road crossing (with culverts underneath) which provide access to the pumping station are
reflected in this scenario (refer Figure 2).

For the partially developed case, the stretch of tributary lying within the site will be
reconfigured to a 23 metre wide channel to improve flow conveyance within the tributary.
Foulkes Street and the corresponding culverts located underneath (just upstream of the
site) were also included in this case. The small filled section of Lot 2 on RP614078
accommodating the sewerage pump station, the road crossing (with two 250 mm pipes
underneath) which provides access to the pumping station and the road profile of
Rockhampton-Yeppoon Road (with the two 2700X2400 mm reinforced concrete box
culverts underneath) are also included in this scenario. For this scenario the rest of the
tributary remains unchanged.

Mintgrove Pty Ltd Version 2 11 July 2008
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FLOOD STUDY
Max Ch 100yr *
Chainage | Elevation | ARIW.L | %2 (f:)pt F ’e'(’:“;a’d
{m AHD) | (m AHD)
A415 38.65 37.59 0.43 1.06
A410 38.58 37.62 0.45 0.96
A400 38.21 37.56 0.51 0.65
A386 37.93 37.32 0.52 0.61
, A362 37.45 36.84 0.52 0.61
(i A340 37.01 36.40 0.52 0.61
A325 36.73 36.18 0.53 0.55
A320 36.63 36.10 0.54 0.53
A300 36.21 35.86 0.57 0.35
A252 35.70 35.34 0.57 0.36
A226 35.41 35.06 0.57 0.35
A200 35.01 34.66 0.57 0.35
A190 34.75 34.42 0.58 0.33
c) Please demonstrate how the proposed development complies with Section 8.13 of
the Queensland Urban Drainage Manual — Other Considerations, which states, in
part, that:
‘(a) Access/Maintenance Berms
It is recommended that the overall easement/reserve width for an open channel
provide for an access/maintenance berm of minimum width 4.5 metres on one
side of the channel. This access/maintenance berm may be located within the
channel itself at a lower elevation than the design flood level but should be located
at a level corresponding to at least the 1 year ARI flow depth.
Where access and maintenance cannot be achieved for the whole channel from
one site, it may be necessary to provide a similar access/maintenance berm on
both sides of the channel. Notwithstanding the above provisions a 1.5 metre wide
safety/access strip should be provided along at least one side of the channel
above the design flood level in addition to the access/maintenance berm.”
Response:

A 3.5 m wide maintenance berm would be placed in the left side of the channel. The table
below reports the elevation of the berm and the 1 year ARI flow depths within the channel
obtained with HECRAS. According to this table, it is clear that the maintenance berm will

be above the 1 year ARI flow depth at all times.

Berm
Chainage | Elevation Tyr A:LV[\)I.L
(mAHD) | (MAHD)

A400 36.33 36.28

A386 36.33 36.12

A362 35.85 35.64

A340 35.41 35.18

A325 35.13 34.91

A320 35.03 34.82

A300 34.61 34.55

A252 34.10 34.04

A226 33.81 33.75

A200 33.41 33.35

A190 33.15 33.11
Mintgrove Pty Ltd Version 2 11 July 2008
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FLOOD STUDY

5.

CONCLUSION

It is proposed by Mintgrove Pty Ltd to reconfigure a lot located at the corner of
Norman Road and Foulkes Street, City of Rockhampton.

In September 2005, Cardno was commissioned to conduct a hydraulic study to determine
the extent of inundation through the properties located downstream of the site. The report
of the subject hydraulic study (Cardno 2005) was submitted to Rockhampton City Council
as part of the application for development approval for the subject sites and Council issued
a request for further information on 4 July 2007 in order to complete its assessment.

An addendum flood study of the unnamed tributary of Limestone Creek running trough the
subject sites was conducted in response to the Request for Further Information and was
issued to Council in July 2007.

As part of the application to reconfigure Lot 2 on RP618770, a new hydrologic investigation
was undertaken to determine the peak flow rates and flood levels corresponding to the 100,
50, 20, 10, 2, 5 and 1 year Average Recurrence Interval (ARI) events within the tributary
crossing the subject lot.

The present report describes the methodology of the study and details the impact on flood
levels of channel reprofiling and culverts proposed as part of the development.

To address the impact of the proposed development on flooding conditions within the site,
three development scenarios were analysed within the present study:

e Existing conditions;
o Partially developed conditions; and
e Developed conditions

Based on the calculated flood levels for the developed scenario, it can be noted that the
maximum increase in flood level within the site for this scenario is 830 mm. This afflux has
a negligible impact on the site as it will be contained within the proposed channel at all
times.

Present results also showed that Foulkes Street is immune to flooding in occurrence of the
100 year ARI event. However, Foulkes Street and its associated culvert cause a maximum
increase in flood levels of 1260 mm upstream of the site in occurrence of the 100 year ARI
storm event. This afflux will be dissipated within 350 metres from the upstream side of the
culvert.

Obtained velocities indicate that a maximum velocity of 1.80 m/s will occur within the
proposed channel. The longitudinal slope of the channel varies between 1.1 and 2.0 %, the
banks of the channel are considered to comprise erosion resistant soil, as the invert of the
channel will be grassed and the batters of the channel will be lined with a jute mat and
landscaped plantings. Therefore the obtained velocities are lower than the permissible
velocities recommended in Table 9.05.3 of QUDM 2007 for channels with gradients
between 1 and 2 % (2.1 to 2.8 m/s).

Velocities occurring at the downstream end of the Foulkes Street culvert's apron indicate
that the 10 metres of creek located immediately downstream of the culvert apron should be
protected to avoid scour (including the banks). Loose rocks with a dsg of at least 100 mm
are recommended as scour protection devices. Further, it is recommended to place a 250
mm high masonry/concrete sill at the end of the concrete apron to control the occurrence of
hydraulic jumps downstream of the culvert.

Mintgrove Pty Ltd Version 2 11 July 2008
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Figure1 Locality Plan

Figure2 Proposed Development

Figure 3  Catchment Plan

FIGURES

Figure4 100 year Flood Inundation- Existing and Developed Conditions

Figure5 Proposed Channel Cross Section
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APPENDIX A

Norman Road Residential Area Plan
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APPENDIX B
HECRAS Cross Sections (Existing Case)
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1. INTRODUCTION

Brown Consulting (Q1.D) Pty 14d has prepared the following report to address the civil engineering issues
associated with the Application for amendment of the “Development Permit for Reconfiguration of a
Lot” for stages 7 and 8 which consist of 31 allotments of Crestwood Estate. Stages 7 and 8 are a
continuation of existing approvals comprising of the fully constructed stage 1 from the formally known
Chancellors Estate and stages 2, 3A, 4, 5 & 6 of Crestwood Estate. This residential subdivision is
proposed for development on existing Lot 300 on SP216105 and has previously received Reconfiguration
of a Lot approval for stages 2, 3A and 4.

An extension of time and permissible change to the approval for stages 5 and 6 has been submitted to
Rockhampton Regional Council for assessment and approval. Further to this, stages 7 and 8 have
previously received Reconfiguration of a Lot approval and this engineering infrastructure report is in
suppott of an application for amendment to this previous approval. In conjunction with this, Operational
Works Applications have been completed and submitted to the Rockhampton Regional Council for

assessment of stages 2, 3A, and 4 in separate applications.

Stages 7 and 8 are located to the east of Foulkes Street continuing on from the previously constructed Jim
Goldston Avenue, which was completed as patt of stage 1 of the former Chancellors Estate and extended
as part of stage 4 of the Crestwood development. The Crestwood Development is located adjacent to CQ

University as well as other residential developments along the Norman Road growth corridor in the

popular Norman Gardens suburb. The locality of the subject site can be seen in the following illustration.

R12063 - Engineering Report — Crestwood Estate = Residential Development —5Stages 7 and 8 Page 1



BROWN

Smart Urban

2. STAGING

This proposal is for a 31 lot residential subdivision to be constructed over 2 stages (stages 7 & 8) (refer
Appendix B). These proposed 31 allotments are a continuation of existing approvals comprising of the
fully constructed stage 1 of the former Chancellors Estate and Stage 2, 3A, 4, 5 & 6 of Crestwood Estate.
Stage 1 of the formally known Chancellors Estate consists of 65 residential allotments many of which are
cutrently occupied with new homes. Stage 2 of Crestwood Estate comprises of 25 allotments, stage 3A
consists of 14 allotments and stage 4 consists of 7 allotments all of which are for residential purposes. In

addition, there are 20 allotments in stage 5 and 28 allotments in stage 6.

With the proposed 31 allotments included as part of this application for amendment to the
Reconfiguraton of a Lot approval for stages 7 and 8, stage 7 comprises of 20 residential allotments whilst
stage 8 consists of 11 residential allotments. In the entire Crestwood development, there are 205
residential allotments excluding the existing 65 allotments from the former Chancellors Estate. Stages 3B,
9, 10 and 11 are future stages and a separate Reconfiguration of a Lot application will be submitted for

these particular stages of the development.

A development plan prepared by Capricorn Survey Group is included in Appendix A and a staging plan
prepared by Brown Consulting is enclosed in Appendix B.

3. GOOD PRACTICE URBAN DESIGN PRINCIPLES

The proposed development has been designed to incorporate best practices for urban developments,

which are as follows:

* A mixture of gentle graded blocks, sloping allotments and elevated allotments will be
incorporated into the proposed development. This ensures that the majority of the community is

catered for from first home owners, to investors to luxury dwellings.

e Single access to Norman Road (Sub-Arterial Road) for the entire development with suitable
approaches and sight distances. No allotments will gain access from either Norman Road or
Foulkes Street (Major Collector Road). In particular, stages 7 and 8 of the development access
from Jim Goldston Avenue which continues from stage 4 and is classified as 2 Minor Urban

Collector standard road for this section.

R12063 - Engineering Report - Crestwood Estate — Residential Development — Stages 7 and 8 Page 2
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® Pedestrian links are strategically positioned throughout the development joining roadways, while
providing good access to amenities within the development and also to external roadway

networks.

e Stormwater drainage strategies will be incorporated and consist of natural vegetated swales and
channels and bio-retention systems, providing low maintenance stormwater polishing and
ensuring runoff is managed and discharged with minimal impact to the environment, whilst

adding to the appearance of the development.

4. SITEWORKS/EROSION CONTROL/GROUND
CONDITION

Siteworks for the development will consist of the following stages:

° Clearing and grubbing

) Bulk earthworks

. Underground services installation

] Roadworks and stormwater drainage works
° Final detailed works

o Vegetation establishment and landscaping

A preliminary earthworks plan for the development has been included in Appendix C1 of this report.

All stockpiles are to be segregated into topsoil, pavements, sands and protected with approptiate silt traps
and fences. All stockpiles are to be accessed from the upstream side to reduce erosion and maintain
consistency throughout the project construction phase. Erosion control measutes are to be implemented
during construction in accordance with the Capricorn Municipal Development Guidelines requitements

(refer Appendix C2). All erosion control measures are to be closely monitored by the Principal

Contractor and re-established after all rain events or due to any vandalism.

R12063 - Engineering Report — Crestwood Estate — Residential Development — Stages 7 and 8 Page 3
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5. SEWERAGE RETICULATION

A sewerage reticulation strategy has been prepared for the proposed tesidential development (Refer
Appendix D).

Existing gravity sewer reticulation is located within the vicinity of the proposed stages 7 and 8 of the
Crestwood development. A gravity sewer network is currently installed and operational to setvice existing
allotments in stage 1 of the former Chancellors estate. This gravity sewet network flows into a sewage
pump station completed as part of the stage 1 operational wotks. The sewage pump station has been
commissioned by Rockhampton Regional Council and has the capacity to service the entire Crestwood

development.

Stages 7 and 8 will connect into existing gravity reticulation mains completed as part of the existing stage
1 flowing into the existing sewage pump station. No upgrades will be required to existing sewer
infrastructure associated with providing sewer teticulation to stages 7 and 8 of the development. With the
existing sewage pump station in proximity to stages 7 and 8 and the pump station having the capacity to
service the entire development, a Sewerage Network Analysis has not been requested from Rockhampton
Regional Council. If council require a Sewerage Network Analysis, this can be completed as part of the

future operational works application.

Appendix D includes concept plans of the proposed sewer reticulation strategy for stages 7 and 8. The
digital terrain model of the development site completed by Capricorn Survey Group indicates that the site
has steep terrain with a natural slope of 1 in 4 in various ateas and generally falls towards the road reserve
of Norman Road. Therefore based on the data provided, there appears to be no engineeting difficulties

with obtaining sufficient grades and cover for the proposed reticulation network to service stages 7 and 8

of the development.

R12063 — Epgineering Report — Crestwood Estate — Residential Development — Stages 7 and 8 Page 4
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6. WATER RETICULATION

A water reticulation strategy has been prepared for the subject land (refer Appendix E1).

All internal allotments will be serviced by new reticulation mains situated in all new road reserves and
designed to provide good loop connections throughout the site. Internal fire hydrants will be installed on
all new watermains at 80m centres and in accordance with the requirements of the Capricorn Municipal

Development Guidelines.

The development will connect into the water reticulation main on Jim Goldston Avenue. This water main
was completed as part of the existing stage 1 of the former Chancellors Estate and extended as part of the
stage 4 works. Ultimately, the existing water main connects into a reticulation main in the Foulkes Street

road reserve which is setviced by the Norman Road water network.

A water supply network analysis has been requested from Rockhampton Regional Council to ensure that
the proposed development does not adversely affect the pressure and flow rates to existing surrounding

allotments and infrastructure. The letter requesting this analysis is included in Appendix E2.

7. STORMWATER MANAGEMENT

The aim of the stormwater strategy is to try to maintain the natural flowpaths that flow through the
development site with minimal realignment. Water quantity and quality objectives are to be met in
accordance with the QUDM, CMDG & Healthy Waterways ensuring the sutrounding environment,
allotments and infrastructure ate not adversely affected due to this residential subdivision. Please refer to

the Stormwater Management Report for details regarding water quantity and quality measures to be

implemented in the development works.

R12063 = Engineering Report = Crestwood Estate — Residential Development - Stages 7 and 8 Page 5
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8. ROADWORKS/PEDESTRIAN NETWORKS

8.1. Roadworks/Road Hierarchy
The proposed development will be accessed from Jim Goldston Avenue (refer Appendix F).

The entire Crestwood development is accessed from Foulkes Street which is classified as a Major Urban
Collector Road in accordance with the Capricotn Municipal Development Guidelines. Foulkes Street has
an estimated traffic flow of between 3000 — 6000 AADT and has the capacity to adequately cater for the

entire Crestwood development.

Stages 7 and 8 receive access from Jim Goldston Avenue which services a number of existing allotments
and is proposed to service future allotments. Jim Goldston Avenue varies in road hierarchy, however is
classified as a2 Minor Urban Collector Road from the intersection of Foulkes Street through to the

common boundary of stage 4 and 7 of Crestwood.

It is proposed that Jim Goldston Avenue will continue through stages 7 and 8 as a Minor Urban Collector
standard road in accordance with the Capricorn Municipal Development Guidelines. The traffic flow
catchment for Jim Goldston Avenue from the intersection of Foulkes Street through stages 7 and 8 is
approximately 38 allotments. Therefore, the traffic generation from these allotments will be in the range
of 380 AADT. With a Minor Urban Collectot having the capability to service 76 — 300 allotments or a
traffic generation of 751 — 3000 AADT, Jim Goldston Avenue from the intersection of Foulkes Street
through stages 7 and 8 will have the capacity for future growth to service any neighbouring developments

in the future.

Jim Goldston Avenue in stages 7 and 8 will be constructed at 7.5m wide (invert to invert) and be
constructed in a minimum 18.0m wide road reserve for a Minor Urban Collector standard road in
accordance with the Capricorn Municipal Development Guidelines. A 1.2m concrete pathway will be

extended for the full length of Jim Goldston Avenue in the proposed stages 7 and 8.

Road L will be constructed as an Urban Access Place in accordance with the Capticorn Municipal
Development Guidelines. Road L will service under 25 allotments and have a traffic flow no greater than
250 AADT allowing an Urban Access Place standard road to be adequate. Road L will be constructed at
5.5m wide (invert to invert) in a minimum 16.0m wide road reserve. No pathway is required for this

roadway.

The proposed Lot 270 as part of stage 8 will gain access via Jim Goldston Avenue through an extended
driveway between proposed allotments 186 and 187. This is demonstrated on the engineering drawings
provided as part of this engineering infrastructure report. A drainage easement will be instigated as a

result of the proposed driveway for this Lot 270 crossing the stormwatet drainage channel through this

stage of the development.

R12063 = Engineering Report — Crestwopd Estate — Residential Development = Stages 7 and 8 Page 6
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8.2. Intersection Sight Distance

The intersection of Jim Goldston Avenue and Road L in stage 7 has been strategically designed and
planned to comply with the sight distance requirements in accordance with the Department of Transpott
and Main Roads Queensland, Road Planning Design Manual (RPDM), Section 13 — Intersections at
Grade. With Road L intersecting Jim Goldston Avenue on a hotizontal cutve, the intersection has been
modelled and designed in order to meet the sight distance requirements of the RPDM. With Jim
Goldston Avenue being a Minor Urban Collector road, a design speed of 50km/h is requited as per the

Capricorn Municipal Development Guidelines.

As per Table 13.5 of Section 13 — Intersections at Grade from the RPDM, the Safe Intersection Sight
Distance (SISD) for a road with a design speed of 50km/h and a desirable 2.5 second reaction time is
96.0m. Jim Goldston Avenue has a longitudinal grade towards the intersection of Road L of
approximately 0.5% — 1.5%. In accordance with Table 13.6 of Section 13 — Intersections at Grade from
the RPDM, no cotrection has been applied to the Safe Intersection Sight Distance (SISD) due to the

minimal longitudinal grade of the roadway within the vicinity of the intersection.

Therefore, for the Jim Goldston Avenue and Road L intersection, the Safe Intersection Sight Distance
(SISD) required for the 50km/h design speed of Jim Goldston Avenue and a desirable 2.5 second

reaction time is 96.0m in both directions.

This intersection has been designed to meet these requirements for sight distance in horizontal geometry
with the minimum distance from the lip of kerb of Jitn Goldston Avenue to the vehicle’s driver set at
3.0m as per Section 13 — Intersections at Grade from the RPDM and this is illustrated in Appendix F of
this report. With Jim Goldston Avenue having a longitudinal grade of around 0.5% - 1.5% on the
approaches of the intersection, there is no difficulties with obtaining sight distance in relation to the
vertical geometry of the intersecting Jim Goldston Avenue and Road L. This is detailed on the Jim
Goldston Avenue longitudinal section included in Appendix F.

Furthermore, the access for allotment 270 within stage 8 of the development has been checked to comply
with the sight distance requirements as outlined in the Road Planning Design Manual (RPDM). With Jim
Goldston Avenue classified as a Minor Urban Collector standard road and therefore having a speed
environment of 50km/h, the Safe Intersection Sight Distance (SISD) required for this access is 96.0m in
both directions. The vertical geometry of Jim Goldston Avenue is minimal within the vicinity of this
allotment access; therefore no correction of this distance is required as per the requirements outlined in
the RPDM. Included in appendix F of this Engineering Infrastructure Repott is a plan detailing the sight
distance available for this proposed allotment access. The access has been strategically designed and

planned to intersect with Jim Goldston Avenue at a suitable horizontal and vertical geometry and

therefore meets the requirements for Safe Intersection Sight Distance (SISD) as indicated.

R12063 — Engineering Report — Crestwood Estate — Residentiat Development - Stages 7 and 8 Page 7
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8.3. Summary

Preliminary longitudinal sections of all roads are flustrated in Appendix F. All proposed roads will be
built in accordance with the Capricorn Municipal Development Guidelines with all public roads having a
maximum slope of 1:6. Private drtveways will have a maximum longitudinal grade of 1:5 in accordance
with the Capricorn Municipal Development Guidelines. The cross sectional profiles of each road will be
as per standard drawings in the Capricorn Municipal Development Guidelines. Detailed longitudinal and

cross sections will be included in the future Operational Works Application.

The proposed road hierarchy plan, roadworks plan, sight distance detail plan, preliminary typical sections

and longitudinal sections of all roads are included in Appendix F of this engineering repott.

9. ELECTRICAL AND TELECOMMUNICATION

Existing underground electrical and underground telecommunication services were installed as part of
stage 1 of the former Chancellors Estate and extended in the road reserve of Jim Goldston Avenue as
part of the stage 4 development works of Crestwood. These existing services could be utilised to service
stages 7 and 8 of this development (refer Appendix G). Electrical reticulation design plans will be
completed by Ergon Energy, which will be included with the future Operational Works Applications.
NBN Co will be engaged to supply a telecommunications offer of supply for ensuring the most up to

date services are available for this development.

10. CONCLUSION

There appears to be no engineering infrastructure difficulties with the proposed stages 7 and 8 of the
residential subdivision ‘Crestwood Estate’ located on the corner of Rockhampton —~ Yeppoon Road and
Norman Road, Norman Gardens. A review of the services proposed for this development and their

impact on surrounding services, indicates that thete is no impediment to development.

There is a workable design strategy for traffic and access, stormwater drainage, sewerage reticulation,
water supply, electricity and telecommunications. Minor alterations in design may eventuate from future
applications, however the fundamentals of the design strategy ensures that setvice provisions will not

pose a serious constraint to development.

If you should have any questions regarding this report, please do not hesitate to contact the Brown

Consulting Office in Rockhampton.

R12063 - Engineering Report - Crestwood Estate — Residential Development — Stages 7 and 8 Page 8
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APPENDIX A — Development Plans
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BROWN

Smars Urban

APPENDIX B — Staging Plan
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BROWN

Smart Urban

APPENDIX C1 — Preliminary Earthworks Plan
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APPENDIX C2 — CMDG Erosion Requirements
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Keeping the Capricorn Municipal Development Guidelines up-to-date
The Capricorn Municipal Development Guidelines are living documents which reflect progress of municipal works in the
Capricom Region. To maintain a high level of currency that reflects the current municipal environment, all guidelines are
periodically reviewed with new editions published and the possibility of some editions to be removed. Between the
publishing of these editions, amendments may be issued. It is important that readers assure themselves they are using
current guideline, which should include any amendments which may have been published since the guideline was
printed. A guideline will be deemed current at the date of development approval for construction works.
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CONTROL OF EROSION AND SEDIMENTATION

GENERAL

C211.01 SCOPE

1. The work to be executed under this Specification consists of the construction of
structures and the implementation of measures to control erosion and sedimentation.

These may be temporary or permanent.

2. The Contractor shall plan and carry out the whole of the Works to avoid erosion
and sedimentation of the site, surrounding country, watercourses, waterbodies and
wetlands in compliance with the requirements of the Environmental Protection Act, 1994
and Amendments, Regulations and Palicies, and Local Government's Adopted Policies

where available.

C211.02 REFERENCE DOCUMENTS

1. Documents referenced in this Specification are listed in full below whilst being  Documents

cited in the text in the abbreviated form or code indicated. Standards Test
Methods

(a) Council Specifications

Cc212 - Clearing and Grubbing
Cc213 - Earthworks
C273 - Landscaping

(b) QLD State Legislation

The Environmental Protection Act, 1994 and Amendments, Regulations and

Policies

(c) Other

Institution of Engineers Australia, Queensland Division (IEAQ)
- Soil Erosion and Sediment Control - Engineering Guidelines
for Queensland Construction Sites, 1996.

Brisbane City Council (BCC)

- Integrated Environmental Management System Manual,

1997.
C211.03 EROSION AND SEDIMENTATION CONTROL STRATEGY
1. For consideration of erosion and sedimentation control measures, the site shall Site Sections

be divided into sections based on the catchment area draining to each permanent
drainage structure in the works. In addition to the area bounded by the road reserve, the

sections shall include:

(a) access and haulage tracks,
(b) borrow pits and

(c) compound areas, such as Contractor's facilities and concrete batching

areas.
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CONTROL OF EROSION AND SEDIMENTATION

2. Prior to pre-start meeting, the Contractor shall submit to Local Government an  Section Plan
Erosion and Sedimentation Control Strategy for each of the nominated sections. This

Strategy shall be superimposed on half-sized Erosion Control and Stormwater

Management drawings of the works and shall be detailed for each catchment area of the

works. The Strategy should incorporate the measures included on the plan to protect

adjoining landowners, significant areas and receiving waters. The contractor shall

incorporate into the Strategy those additional measures deemed necessary to

accommodate the proposed construction methods and construction sequence to be

employed for the construction of the works.

3. The Strategy shall consist of scale diagrams indicating: Plan
(a) features of the site including contours and drainage paths, Inclusions
(b) relevant construction details of all erosion and sedimentation control

structures to be employed,

{c) all permanent and temporary erosion and sedimentation control
measures, including the control measures to be implemented in advance
of, or in conjunction with, clearing and grubbing operations as required
under the Specification for CLEARING AND GRUBBING C212,

(d) an order of works based upon construction and stabilisation of all culverts
and surface drainage works at the earliest practical stage, and

(e) proposed time schedules for construction of structures and
implementation of measures to control erosion and sedimentation.

(f) Strategies for identification and protection of vegetation as required by
Local Government.

4. The IEAQ Guidelines and the Brisbane City Council Manual provides guidance on  Guidance
typical permanent and temporary erosion and sedimentation control measures which may

be required and guidance in the preparation of an Erosion and Sedimentation Control

Plan.

5. No work shall commence until Local Government has approved the Erosion and  Conliractor's
Sedimentation Control Strategy. Such approval shall not relieve the Contractor of the full  Responsibility
responsibility to provide whatever measures are required for effective erosion and

sedimentation control at all times. The strategy shall be provided to Local Government

prior to the pre-start meeting.

6. The Contractor shall adhere to the approved Erosion and Sedimentation Control  Adherence to

Strategy. The Contractor shall submit a revised Strategy for approval by Local Plan
Government in advance of intended variation from the approved Strategy.

C211.04 EROSION AND SEDIMENTATION CONTROL MEASURES

1. Erosion and sedimentation control measures shall include, but shall not be limited ~ Scope
to, the following:
(a) The minimisation of disturbance of the natural ground and retention of
vegetation.
(b) The installation of permanent drainage structures before the removal of

topsoil and commencement of earthworks for formation within the
catchment area of each structure.

(¢) The prompt completion of all permanent and temporary drainage works,
once commenced, to minimise the period of exposure of disturbed areas.

(d) The stabilisation of diversion and catch drains to divert uncontaminated
runoff from outside the site, clear of the site. Catch drains shall be
installed and lined before the adjacent ground is disturbed and the
excavation is commenced.
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CONTROL OF EROSION AND SEDIMENTATION
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(k)

The passage of uncontaminated water through the site without mixing
with contaminated runoff from the site.

The provision of contour and diversion drains across exposed areas
before, during and immediately after clearing and the re-establishment
and maintenance of these drains during soil removal and earthworks
operations.

The provision of sediment filtering or sediment traps, in advance of and in
conjunction with earthworks operations, to prevent contaminated water
leaving the site.

The restoration of the above drainage and sedimentation control works
on a day to day basis to ensure that no disturbed area is left without
adequate means of containment and treatment of contaminated water.

The limitation of areas of erodible material exposed at any time to those
areas being actively worked.

The minimisation of sediment loss during construction of embankments
by means such as temporary or reverse superelevations during fill
placement, constructing berms along the edge of the formation leading to
temporary batter flumes and short term sediment traps.

The progressive vegetation of the site, in accordance with the
Specification for LANDSCAPING, as work proceeds.

PERMANENT EROSION AND SEDIMENTATION CONTROL

C211.05 EARTHWORKS FOR PERMANENT EROSION AND SEDIMENTATION
CONTROL BASINS
1. Earthworks for permanent erosion and sedimentation control basins shall be Planned

constructed to the planned levels and dimensions shown on the Drawings or such levels  Levels
and dimensions as determined by the Superintendent.

2. The entire storage and embankment foundation area of permanent erosion and  Site
sedimentation control basins shall be cleared in accordance with the Specification for  Preparation
CLEARING AND GRUBBING C212 and shall be stripped of topsoil and any unsuitable

material under embankments removed in accordance with the Specification for

EARTHWORKS C213.

3. The embankments shall be constructed in accordance with the Specification for ~ Compaction
EARTHWORKS C213. Requirements
C211.06 INLETS, SPILLWAYS AND LOW FLOW OUTLETS FOR SEDIMENTATION

CONTROL BASINS AND SEDIMENT TRAPS

1. Inlets and spillways shall be constructed using rock filled woven galvanised steel ~ Rock
mattresses laid on a needle punched, mechanically bonded, non-woven geotextile filter  Mattresses
fabric, unless detailed otherwise shown on the Drawings. The rock filled mattresses shall

be laid in accordance with the manufacturer's instructions and Specification.

2. A low flow outlet consisting of a 150 mm diameter plastic pipe shall be installed  Plastic Pipe
unless detailed otherwise as shown in the Drawings. Outlet

CAPRICORN MUNICIPAL DEVELOPMENT GUIDELINES C211-5 ISSUE: NO:1 — October 2007



CONTROL OF EROSION AND SEDIMENTATION

C211.07 CLEANING SEDIMENTATION CONTROL STRUCTURES

1. The Contractor shall clean out permanent sedimentation control structures,
cleaning out whenever the accumulated sediment has reduced the capacity of the
structure by 50 per cent or more, or whenever the sediment has built up to a point where
it is less than 300 mm below the spillway crest. All permanent sedimentation control
structures shall be cleaned out by the Contractor prior to Practical Completion of the
Works.

2. Accumulated sediment shall be removed from permanent sedimentation control
structures in such a manner as not to damage the structures. The sediment removed
shall be disposed of in such locations that the sediment will not be conveyed back into the
construction areas or into watercourses. The Contractor shall provide and maintain
suitable access to permanent sedimentation control structures to allow cleaning out in all
weather conditions.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

C211.08 GENERAL
1. The Contractor shall ensure that effective erosion and sedimentation control is
provided at all times.

2. Runoff from all areas where the natural surface is disturbed by construction,
including access roads, depot and stockpile sites, shall be free of pollutants before it is
either dispersed to stable areas or directed to natural watercourses. The Contractor shall
be responsible for all temporary erosion and sedimentation control measures required for
this purpose.

3. The Contractor shall provide and maintain slopes, crowns and drains on all
excavations and embankments to ensure satisfactory drainage at all times. Water shall
not be allowed to pond on the works unless such ponding is part of an approved Erosion
and Sedimentation Control Strategy.

C211.09 TEMPORARY DRAINS

1. Runoff from areas exposed during the work shall be controlled by construction of
temporary contour drains and/or temporary diversion drains. Generally, a temporary
contour drain or temporary diversion drain takes the form of a channel constructed across
a slope with a ridge on its lower side. They may require progressive implementation and
frequent alteration as the work progresses.

2. Contour drains, which follow points on the natural surface of approximately the
same elevation, shall be provided immediately after a construction site is cleared to
intercept and divert runoff from the site to nearby stable areas at non-erosive velocities.
Contour drains shall be formed with a grade of neither less than 1 per cent nor more than
1.5 per cent and shall be spaced at intervals of neither less than 20 m nor more than 50
m, depending on the erodibility of the exposed soil.

3. Diversion drains shall be provided across haul roads and access tracks when
such roads and access tracks are identified as constituting an erosion hazard due to their
steepness, soil erodibility or potential for concentrating runoff flow. Diversion drains shall
be formed to intercept and divert runoff from the road or track to stable outlets. Spacing of
diversion drains shall not be greater than that required to maintain runoff at non-erosive
velocities.

CAPRICORN MUNICIPAL DEVELOPMENT GUIDELINES C211-6
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CONTROL OF EROSION AND SEDIMENTATION

C211.10 TEMPORARY SEDIMENT TRAPS

1. Temporary sediment-trapping devices shall be provided during construction to  Sediment
remove sediment from sediment-laden runoff flowing from areas of 0.5 hectares or more Traps
before the runoff enters natural watercourses or adjacent land.

C211.11 BATTER PROTECTION

1. The Contractor shall take all necessary action to protect batters from erosion. Contractor's
Responsibility

2. Scour of newly-formed fill batters during and after embankment construction shall be

minimised by divering runoff from the formation away from the batter until vegetation is  Scour Control

established.

C211.12 MAINTENANCE AND INSPECTION

1. The Contractor shall inspect all temporary erosion and sedimentation control Contractor's
works after each rain period and during periods of prolonged rainfall. Any defects  Responsibility
revealed by such inspections shall be rectified immediately and these works shall be

cleaned, repaired and augmented as required, to ensure effective erosion and

sedimentation control thereafter.

2. The Contractor shall provide and maintain access for cleaning out sedimentation  Access
control works.

C211.13 REMOVAL

1. All temporary erosion and sedimentation control works shall be removed by the  Contractor’s
Contractor when revegetation is established on formerly exposed areas before the end of  Responsibility
the Contract. All materials used for the temporary erosion and sedimentation control

works shall be removed from the site or otherwise disposed by the Contractor.
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APPENDIX D — Preliminary Sewerage Layout Plan
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BROWN

Smart Urban

APPENDIX E1 — Preliminary Water Reticulation
Plans
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BROWN

Smart Urbun

APPENDIX E2 — Letter Requesting Water Supply
Network Analysis



Our Ref: R12063/RS:aj/Ltr. FRW.Request. for.private.works.quotation.stages.5-1 1

Contact: Russell Schitmer B R ow N

Fitzroy River Water
PO Box 1860

ROCKHAMPTON QLD 4700
16 April 2013

Attention: Mt Peter Wheelhouse
Deat Peter,

Request for Private Works Quotation

Crestwood Estate — Corner Rockhampton/Yeppoon Road & Norman Road, North
Rockhampton

Residential Development — Stages 5, 6, 7, 8, 9, 10 and 11

On behalf of our client, Citimark Properties QLD Pty Ltd, we hereby request Rockhampton Regional
Council/Fitzroy River Water to preparc a Private Works Quotation to carry out a water supply network
analysis for the above-mentioned development.

This request for private works quotation is in relation to stages 5, 6, 7, 8, 9, 10 and 11 with all proposed
lots included in these stages to be serviced with water reticulation.

To assist you with this application we have enclosed the following:
® A plan of the proposal showing the ultimate development

Please note your Quotation should be addressed to:-

Citimark Properties QLD Pty Ltd
C/- Brown Consulting QLD Pty Ltd
PO Box 1580

ROCKHAMPTON QLD 4700

Should you have any questions at all, please do not hesitate to contact our office and speak with Russell
Schirmer.

Yours sincerely

Brown Consulting (Qld) Pty Ltd

Russell Schirmer
Ciivil Manager - Rockbampton

Encl. Site Plan

Ce Citinark Properties Q1.1 Pty 1.td

238 Quay Street, Rockhampton, Queensland 4700 Brown Consulting (QLD) Pty Ltd I
Incorporating Graham Scott & Associates ABN 38 109 428 506

Telephone +61 7 4931 (1777 Facsimile +61 7 4921 4866 BrownConsulting.com.au/GrahamScott



Private Works M
8 0§ &= I\ W &

Application for Water and Sewerage Services .

ABN 59 923 523 766 RIVER WATER
Phone: 4932 9000 or 1300 22 5577 Fax: 4936 8862 or 1300 22 55 79 SN gn ONTONRYS
Address: PO Box 1860, Rockhampton QLD 4700 www.frw.com.au

Email: uin rre.qld.qov.

PRIVACY NOTICE: Rockhampton Regional Council is collecting the personal information you supply on this form for
the purpose of processing your application for water and sewerage services. Your personal details will not be
disclosed to any other person or agency extemal to Council without your consent unless required or authorised by
law.

Separate application forms to be completed for water and sewerage requests
Applicant’s Name: [Russell Schirmer

Company Name:  |Citimark Properties QLD Pty Ltd

Postal Address: C:/ Brown Consulting 238 Quay St Rockhampton QLD 4700
Telephone: 4931 0777 Mobite: (0418 743 523

Fax: 4921 4866 Email: Russell.Schirmer@brownconsulting.com.au

Property Owner’s Citimark Properties QLD Pty Ltd
Name:

Work Site Address: |300 Yeppoon Road, Norman Gardens

Site Description: Lot 300 SP216105
(e.g. plan number)

Full description of work request. Please attach applicable site plans and drawings.
(Note: 50% deposit is payable on acceptance of a private works quotation)

Water Supply Network Analysis

Applicant’s Signature: %égl:;" — | Date: /d/(z, ///\f

Please return completed form to: Customer Service, Rockhampton Regional Council,
PO Box 1860 Rockhampton QLD 4700
Fax: 4936 8862 or 1300 22 55 79

Email: enquiries@rrc.gld.gov.au

Date Rec'd Pathways Application No CSO Initials
OFFICE USE ONLY

Customer Service>Dataworks>Network Services Administration Officer

Page 1 of 1 Form No. FRW-05-03-F01 Rev No. 2
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APPENDIX F1 — Roadworks Plan
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Smar t Urbin

APPENDIX F2 — Road Hierarchy Plan
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Smart Urban

APPENDIX F3 — Intersection Sight Distance Plans
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Smart Urban

APPENDIX F4 — Roadworks Preliminary
Longitudinal Sections
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APPENDIX F5 — Roadworks Typical Sections
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APPENDIX G ~ Preliminary Electrical Layout Plan
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1. INTRODUCTION/BACKGROUND

This stormwater management report has been prepared on behalf of Citimark Properties in support of the
Reconfigure of 2 Lot Application for Stages 7-8 of Crestwood Estate. The proposed subdivision is located
on the corner of Rockhampton/Yeppoon Road and Notrman Road, North Rockhampton. The proposed
development will include a mixture of residential allotments tanging in size of 656m? to approximately
4,530m?, reter Appendix A for Development Plan of the proposed development. Appendix B illustrates

the staging of Crestwood Estate.

The intent of the Stormwater Management Report is to provide guidelines and recommendations to
incorporate into Operational Works procedures, to minimise the impact of the subdivision on the

surrounding environment, infrastructure, and property owners.

The development site is currently cleared vacant residential land that is the balance land to previously
constructed Stage 1 (Crestwood Estate). The topography of the development side, based from Capricorn
Survey Groups DTM, demonstrates that the majority of the site is housed in 1 main catchment. This
catchment includes all lots in Stages 7 & 8 as well as undeveloped land above Crestwood Estate. This above
catchment and all of Stages 7 & 8 discharges to the existing gully running access the southern comer of the
development and into the neighbour southern allotment. This gully is part of the major flowpath that
crosses Foulkes Street and Rockhampton/Yeppoon Road and discharges into Limestone Creek. This major
flowpath has been addressed by Cardno as part of the approved works associates with Stage 1 of
Chancellors Estate (now known as Crestwood). A detailed flood modelling analysis was conducted by
Cardno which has been adopted for the development. The Flood Study completed by Cardno identifies
flows during peak events for 1-100 year ARI storms. These flows have been adopted in this Stormwater
Management Report. The Cardno flood study has assessed 3 cases: Existing situation, partially developed
and fully developed for the proposed subdivision. The Flood Study has identified that no detention is
required for the proposed development. This is an outcome we have adopted with the exception of
discharging to the downstream allotment to Stage 7. We have taken a conservative approach and included
detention for where the developed portion of Stage 7 & 8 dischatges to the downstream neighbouring

allotment. This is illustrated in the following sections of this Stormwater Management Report. This

proposed repott also addressing Water Quality requirements in accordance with ‘Healthy Waters’.

R12063 - Civil Ensancening Senvices — Crestwood Estate — Stages 7 & 8 Page 1
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2. EXISTING STORMWATER QUANTITY
ASSESSMENT

Stage 7 & 8 of the proposed Residential Development has been split into 1 distinct existing catchment
(refer Appendix C). This is:

Table 2.1
CATCHMENT AREA
A 6.54ha

Existing catchment flows have been prepared in accordance with the Capricorn Municipal Development

Guidelines (CMDG) and the Queensland Urban Drainage Manual (QUDM).

Existing Catchment A

The existing time of concentration has been calculated in accordance with the QUDM requirements, using

‘Friends’ Equation.

The time of concentration for existing Catchment A is 10.8 minutes. This has been calculated in accordance

with the QUDM stream flow method.

The Catchment area of existing Catchment A is approximately 6.54ha, as illustrated in Appendix C. This
catchment has been determined by existing contour data generated from Capricorn Survey Groups IDTM.
In accordance with Australian Rainfall and Runoff (AR&R) and Rockhampton Regional Council’s (RRC)

Stormwater Intensity Charts, the rainfall intensity for the Qo flood event was calculated at 237mm/hr.

In accordance with the QUDM, Section 5.04, the coefficient for runoff for a 100 year ARI flood event is
calculated at 0.708 (0.59 x 1.2).

The estimated Qi flow rate discharging from existing Catchment A is calculated using the Rational

Method, in accordance with the QUDM. This flow rate is 3.047m3/s approximately.

The Quu flow rate for existing catchment A are as follows:
Table 2.2
CATCHMENT FLOW (m3/s)
A 3.047

R12003= Ciil'Engineering Services = Crestwood Estate — Stages 7 & 8 Page 2
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There are 2 main channels flowing through Stages 7 & 8, which discharge upstream undeveloped flows.
These flow have been established in Cardno Pty Ltd Flood Study DEC-RAS Modelling. The peak flows
from this HEC-RAS modelling have been used to size the 2 main channels to ensure their reshaping does

not have adverse impacts on the surrounding lots and infrastructure.

Refer Appendix D for Calculations.

3. PROPOSED STORMWATER QUANTITY
ASSESSMENT

The one (1) distinct main catchment has been used to calculate the proposed Qoo development flow which
in turn is used to size the proposed detention basin that controls the peak flow discharging from the side

to pre-developed peak flows.
oposed Catchment 1
The development time of concentration has been generated using ‘Friends” Equation, in accordance with

the QUDM.

The time of concentration for Developed Catchment 1 is 7.1 minutes. This has been determined by using

the stream flow method in accordance with the QUDM.
The area of proposed Catchment 1 is approximately 6.54ha, as illustrated in Appendix E.

In accordance with Australian Rainfall and Runoff and Rockhampton Regional Council’s Stormwater

Intensity Charts, the rainfall intensity for a Qoo flood event is calculated at 284mm/hr.

In accordance with the QUDM, Section 5.04, the runoff coefficient for a 100 year ARI flood event is
calculated at 0.84 (0.7 x 1.2).

Using the Rational Method, in accordance with the QUDM, the estimated Qiop flow rate discharging from

proposed Sub-Catchment 1 are calculated at 4.33m3/s.

R12063 = Civil Engincening Services — Crestwood Lseae - Stuges 7 & 8 Page 3
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The Qo flow rate for proposed catchment 1 are as follows:

Table 3.1

CATCHMENT FLOW (m%/s)
1 4.33

4. PROPOSED MAJOR STORMWATER SYSTEMS

To ensure that upstream and downstream allotments are not adversely affected by the proposed residential
development, a number of Stormwater Flooding Control Systems will be incorporated into the design.
These include, and not limited to, detention/bio-retention basins, overflow weirs, vegetated channels

3

culvert crossings and erosion protection.
Detention Basin

The proposed detention basin has been sized to control the peak flows discharging from site to calculated

pre-development flows.

Sizing of the proposed detention basin is as per Section 6.06.11 of the QUDM, and recommendations
supplied by Griffith University (QLD) School of Engineers ‘Preliminary Estimation Methods for Sizing
Detention Basins in Queensland’. Included in these recommendations are guidelines for the use of each

preliminary estimation method mentioned in Section 6.06.1 of the QUDM, as per Table 1 below.

Table 4.1
Condition (t) Method
0.00 — 0.25 Boyd Method
0.25-045 Basha Method
0.45 — 0.60 Carroll Method
0.60 — 1.00 Culp Method

Overflow weirs have been calculated ensuring sufficient freeboard is achieved to all surrounding proposed

allotments in accordance with the QUDM.

R12063 = Civil Engincering Services — Crestwond Estite — Stages 7 & 8 Page 4
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In accordance with Section 6.06.1 of the QUDM, an assessment of the required onsite detention storage
for proposed Catchment 1 (existing Catchment A) is 700m3 (approximately). A conservative approach has
been used with 2 25% safety factor added to the required storage volume. This is considered very
conservative considering the approved Flood Study completed by Cardno Pty Ltd demonstrates that no
detention is required for the proposed development. Based on this conservative approach the need to
complete a detailed computer model (XPSWMM) is not warranted. The detention basin will detain the
increase in Qoo flood discharge from pre to post conditions, and will ensure that the pre-developed Qi
flow rate of 3.047m3/s is maintained at the discharge outlet of Detention Basin 1. This detention basin will

be situated in the Public Use Land between lots 169 & 183 providing easy access for maintenance putposes.

Detention basin 1 will be a tiered basin to accommodate the natural slope of the land. Each tier will
discharge to the next via a minor flow pipe outlet and major flow weir structure. A concept plan of this
arrangement is included in Appendix E. Detailed documentation is to be included with the future

Operational Works Application.

OVERFLOW WEIRS

In accordance with the QUDM, a weir calculation has been completed ensuring the discharge flow from
the detention basin and bio-retention basin is safely directed to the legal point of discharge. Broad Crested

Weir Structures have been modelled.

The weir structure for Basin 1, discharging proposed Catchment 1, is approximately 15m wide at a depth
of 0.26m. This weir structure will safely discharge the gap flow (Qio0 minus Qo) into the existing gully at a

peak flowrate of no greater than the pre-developed Qoo flow rate.

Refer Appendix D for weir calculations.

YEGETATED CHANNELS/SWALE DRAINS

There are two (2) significant channels/swales to be incorporated into the proposed development of stages

7 & 8, which ate as follows:

¢ Existing Channel flowing between stages 4 & 7 (Channel 1); and

® Existing channel flowing between lots 183-189 & 270 (Channel 2).

R12063 - Civil Engincerning Services — Crestwood Estate — Stapes 7 & 8 Page 5
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Channel 1

Channel 1 15 an existing natural flow path running through the development site between stages 4 & 7. This
flowpath has been previously modelled by Cardno Pty Ltd in their approved Flood Study. The calculated
flow rate of 5.93m?/s (Qio0) has been used to size the reshaped channel as per Cardno Flood Study. The
reshaped profile of Channel 1 is illustrated in Appendix E. The Qi flow depth in Channel 1 will be
approximately 360mm deep, which will be easily contained in the Channel area while providing freeboard
requirements in accordance with the QUDM. Channel 1 will be fully detailed with the future Operational
Works Application.

Channel 2

Channel 2 is the existing major flowpath that runs through the cotner of the development, through the
neighbouring allotment, under Foulkes Street, through Stage 11 of Crestwood Estate and into the road
reserve at Rockhampton/Yeppoon Road at the existing major culvert structure (2/2700 x 2400 RCBC).
This channel has been well documented in Cardno Pty Ltd approved Flood Study, which shows the peak
Qioo flow running through Stage 8 is 49.27m3/s. This flow rate has been adopted to size the reshaped
channel. The reshaped profile of Channel 2 is illustrated in Appendix E. The Qoo flow depth in Channel 2
will be approximately 1,120mm deep, which will be easily contained in the Channel area while providing
freeboard requirements in accordance with the QUDM. Channel 1 will be fully detailed with the future

Operational Works Application.

Profiles of the channel/swale drains and stormwater calculations a found in Appendix D and F.

Culvert Crossings

There are two (2) significant culvert crossings to be incorporated into Stages 7 & 8 of Crestwood Estate.
The culvert crossings are where Channel 1 crosses Jim Goldston Avenue and where Channel 2 crosses the
access to proposed lot 270. Culvert crossing 1 has been sized as 2/1200 x 600 RCBC with the height of
water over Jim Goldston Avenue duting 2 Qoo event being limited to 126mm. This is in accordance with

requirements setout in the QUDM.

Culvert crossing 2 has been sized as 4/3000 x 1200 RCBC with the height of water over the access for Lot

270 during a Q00 event being limited to 210mm. This is in accordance with the requirements of the QUDM.

RI12063 — Civil Engincering Services ~ Ciestwouod Ustare — Stages 7 & 8 Page 6
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EROSION PROTECTION

The proposed detention basin should be constructed first as patt of the earthworks, to be utilised as
temporary silt traps, minimising any impact on the surrounding environment during construction.
Temporary silt fencing and earth bunding/grader rills should also be included during the construction
process to capture, control and divert runoff into the tempotary silt traps. These construction erosion
control / protection systems need to be monitored regularly during construction and teinstated if and where
required. Inflow and overflow systems of the proposed detention basins will incorporate long term erosion
protection measures, ensuting ongoing maintenance is minimal and the surrounding environment is
protected. All channels and buffers will be vegetated with tutf, plants and hydromulching, designed to
prevent silt erosion from stormwater runoff, along with assisting with water polishing and improving the
aesthetics of the development. Rock protection should be provided at the outlet of all pipe drainage, while
the overflow weirs of each detention basin should be fully turfed, reducing the chance of fine silt erosion,
which leads to full soil erosion. Full ground cover of the overflow weirs is essential for good erosion

management.

The section of overflow channel just upstream of each proposed culvert crossing should be fully turfed
(including batters), while rock protection should be installed at each downstteam headwall of the culvert

crossings, ensuring post construction erosion management practices are in place.

5. WATER QUALITY ASSESSMENT

5.1, Site Specific Objects

Dhue to the site’s proximity to Limestone Creek, it is important that the site presents no worsening in terms
of water quality following development. As the development is residential in character, the water quality
parameters of relevance to the site are suspended solids, nutrients (nitrogen and phosphorus), litter and

faecal coliforms.
Of these parameters, the detailed modelling of litter and faecal coliforms is not possible at present, using
the industry standard analysis package (MUSIC — refer below) due to the lack of information regarding

export rates.

The modelling of defined water quality objectives has therefore necessarily focused on suspended solids

and nutrients (nitrogen and phosphorus).

R12063 — Civil Engincering Services — Crestwopd Estate - Stages 7 & 8 Page 7
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In the absence of Rockhampton Regional Council water quality objectives, load reduction targets stated in

the “Urban Stormwater Quality Planning Guidelines 2010” were adopted and are stated below:

85% Reduction of Total Suspended Solids
70% Reduction in Total Phosphorus
45% Reduction in Total Nitrogen

90% Reduction in Gross Pollutants

These targets are measured against the pollutant load generated for the untreated developed scenario. Load

reduction targets will be modelled as they more closely tepresent effects on Limestone Creek.

5.2, MUSIC Water Quality Analysis Methodology

In order to determine the effectiveness of different water quality treatment measures and meeting the water
quality objectives, a stormwater quality analysis was performed using the Model for Urban Stormwater

Improvement Conceptualisation (MUSIC) Version 5.1.

The models consist of three types of nodes:

*  Source nodes representing different land uses and defining size of sub catchments

*  Treatment Node representing different types of water quality treatment measures

®  Receiving nodes represent the outlet point for the catchment under consideration. Each

model only has one receiving node

The model requires the user to specify meteorological data (rainfall and evaporation), soil properties and
pollutant loads for each catchment. Suitable patameters for the MUSIC model were adopted in accordance
with the recommendations of Mackay Regional City Council MUSIC Guidelines Version 1.1 2008 in the
absence of Rockhampton Regional Council MUSIC Guidelines.

Cliate data for the catchment was sourced from the Rockhampton rainfall data using the November 1989
to October 1998 rainfall events and the Rockhampton monthly Potential Evapo-transpiration (PET) with
a 6-minute rainfall time step. The hydrologic routing option for the modelling was the “No Routing”
option. This option generates more consetvative results from the treatment measures as the runoff is

modelled reaching the treatment measure all at the same time rather than allowing for travel and detention

stages as the runoff progresses through the catchment.

R12063 - Civil Enginecring Services — Crestwood Estne - Sgapes 7 & 8 Page 8
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A MUSIC model was created to determine the post development scenatio with no WSUD and post
development scenario with WSUD treatments. The source nodes for the post-development scenario were
based upon the site master plan and have been shown in Tables 2.1 — 2.6. Ultimately; the receiving node

for sites’ catchments is Limestone Creek.

In accordance with Mackay Regional Council Water Quality Guidelines typical percentage impervious when

splitting residental land uses recommends the following:

Table 2.1
Land Use Catcgory Yo Qverall Calchmant Yo lmpenious
Roof 35% 100%
Road Reserve 25% 70%
Remainder 40% 19%
Opverall 100% 60%

Table 2.2: Post Development Sub-Catchment Land Uses Catchment WQA

NI AREEA (i1a) Yo CATCHINIENT YU ANIPERVIOUS
Roof to Pipe 1 0.393 17.5% 100%

Roof to Urban 0.393 17.5% 100%

Road Reserve 0.899 25% 70%

Remainder 0.562 40% 19%

Total 2.248 100% 60%

Table 2.3: Post Development Sub-Catchment Land Uses Catchment WQB

NCIHD I AREA (ha) Yo CATTCHINMIEING Yo LV ERNTOES
Roof to Pipe 0.052 17.5% 100%

Roof to Urban 0.052 17.5% 100%

Remainder 0.193 65% 19%

Total 0.298 100% 60%

R12063 = Civil Engineering Services — Crestwond Listae - Stiupges 7 & 8 . Page 9
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Table 2.4: Post Development Sub-Catchment Land Uses Catchment WQC

ARIEEA (ha 0 CATCHMENT 04 IMPERVIOUS
Roof to Pipe 0.079 17.5% 100%

Roof to Utban 0.079 17.5% 100%

Remainder 0.293 65% 19%

Total 0.452 100% 60%

Table 2.5: Post Development Sub-Catchment Land Uses Catchment WQD

NOIDIy, \RTEA Liaa) Vo CATCHNMIENT Yo INIP RN O US
Road Reserve 0.086 100% 70%
Total 0.086 100% 70%

Table 2.6: Post Development Sub-Catchment Land Uses Catchment WQE

ARLEN (i1a e CoaNT | ICS HN N Yo INIPIERN TOUS
Single Allotment 0.453 100% 11%
T'otal 0.453 100% 11%

The above Tables 2.2 — 2.6 demonstrate a 50/50 split between the roof water nodes, this indicates an
assumed split that only half the roof water will be captured by the roof water, gutters and downpipes
network when the remaining runoff will go to ground and will be captuted as natural ranoff. Refer to the
Water Sensitive Urban Design (WSUD) concept drawing in Appendix A for identification of sub catchment
zones / areas for post development condition. The MUSIC model is based on a split catchment approach

and will incorporate vatious treatment nodes. All the 5 sub-catchments ultimately discharge into Limestone
Creek.

The Mackay Regional Councils’ MUSIC Runoff Generation Patameters used for the modelling are detailed
in Table 2.7.

Table 2.7: Runoff Generation Parameters

Parmerer Upland

Field Capacity (mm) 80
Infiltration Capacity Coefficient a 200
Infiltration Capacity Exponent b 1

12112063 — Civil Engincevring Scevides — Cresiwood Estatd — Simpes 7 & 8 Page 10
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Rainfall Threshold (mm)
Soil Capacity (tnm)
Initial Storage (%)

Daily Recharge Rate (%)

Daily Baseflow Rate (%)
Initial Depth (mm)

Daily Deep Seepage (%)

Table 2.8: Pollutant Export Relationships

Fotal Suspended

[and Ulsetor

Solids (Lol t
NMLUSTC Source
?]l_‘.-“,'.i .

Parametet

ASTENS

J ri = B i
Restdeniai)

Mean 1.0 243
Road Std
0.34 0.39
Deviation
Mean - 1.30
Roof Std
0.34 0.39
Deviation
Mean 1.0 2.18
Ground Level Std
0.34 0.39
Deviation

*XSource: Mackay MUSIC Guidelines 1.1

5.3. Proposed Treatment Train

Voral Phosphorus

Lo it me /1,

-0.97

0.31

0.31

-0.97

0.31

200
30
0.5

0.16
10

Taral Nitrooen

(oo | Thmpe /it

-0.30 0.20 0.26

0.31 0.20 0.23

-0.89 - 0.26

0.31 0.20 0.23

-0.47 020 026

0.31 0.20 0.23

It is proposed to use a combination of open swales, small buffer strips and Bio-Retention Basins to treat

post development runoff from the site. The development can be separated into two main contributing

R12063 — Civil Enginecring Scrvices — Crestwood Estate —Stapes 7 & 8
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catchments. For the purpose of this water quality analysis the site has been divided into 5 sub-catchments

(refer Table 2.2 - 2.6) which ultimately all end up discharging to Limestone Creek.

The northern catchment comprises of four sub-catchments being WQA, WQB, WQC & WQD. The
combined area for these three catchments is approximately 3.084ha. The remaining sub-catchment (WQE)
forms the southern portion of the development, a single allotment divided from the northern portion by
the Main Channel allowing existing external stormwater catchments to flow through our subject site. (See
WSUD drawing Appendix A)

As part of the post development scenatio the combined catchments WQA, WQB & WQC will be captured
by a series swale drains (A1, B1 & C1) located at the rear of the allotments. Incorporated within these swale

drains is a roof water pit and pipe network sized to allow for a Q100 major event to the Bio-Retention

Basin (1).

Due to sub-catchment WQE representing a single allotment, for the purposes of this study it has been
assumed that a single dwelling and driveway would result in approximately 500sq m of impervious area,
thus resulting in a fraction impervious of 11%. (See Table 2.6) The post development scenario for the
rematning sub-catchment WQE will directly generate runoff from the catchment into the Main Channel,
which will act as a swale drain treatment device to assist achieving the required pollutant load reductions.

All post development flows will discharge from the Bio-Retention Basin into the Main Channel and will

ultimately discharge into Limestone Creek.

In order to meet the water quality objectives, the filtration area within the Bio-Retention Basin has been
preliminarily sized to have minimum areas as represented in Table 2.9 below. The basin has been sized to
have a minimum 400mm depth layer of filtration material with an additional 100mm transition layer to
prevent filtration media blocking the subsoil drains over time and a further 200mm drainage layer in which

the subsoil drain is to be laid.
Post development flows from Catchments WQA; WQB; & WQC will have the added benefit of utilising
grassed buffer strips to assist in the treatment of sheet flows from these catchments. It is anticipated that

approximately 30-50% of the upstream catchments will sheet flow over these grassed areas.

The MUSIC model screen print showing drainage links and treatment devices is identified in the below

image — Figure 1.

R12063 — Civib Engrincérmg Séivices — Crestwood Estate — Stapres 7 & 8 Page 12
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Table 2.9: Bio-Retention Basin Properties

Extended Dertention
Conibutng Inthiirpnon e
Depth (m Fiier Depth (m

Cachmenis \rea (i)
111

Basin 1 WQA; WQB; WQC  0.500 800 0.400

Swale Drains

Refer Figures 2, 3 & 4 for all Swales and Main Channel parameters adopted for this analysis.

Locabon  Swae Al | locehon  SwaleB1
| kel Propertiea - - - S | -Inie) Properes - - - .- - -
[ Lowawn»P-nlmmemwm] 0000 | LmFb«Bmeluhcmum-ecl 0000
|+ Sunpe Proputae . - | Slorage Propertes -
| Length(mekres) 200 | Length{mees) 0.0
| | BedSkpa(x) 57 | | BedSiope [X) 100
| Bae Widh (metres) 10 || DoweWabh (matrea) 10
Top Width (metrea) 12 | Top Width (metres) 1.2
| Depth (metsen) a0s | Depth fmctra) 006
| | Vegataion gt e a0 [ Vogetanon Height neires) a0
| | Exuaton Rate (mst) 0.00 © Exfiabon Rate fmm/h) 000
| e e e ] — S m——
[ Pumes || Moo || More | Pues. | N H Mae
|
_XD-mdj o |l o Ereh X Loxcel wiet 1 of Erish

Figure 2 — Swale A1 & B1
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Locaton  Swale 1
| ledet Progertes-
| Low Flow By Pan foubic renos pet 1) W
| . Storsge Propeter
| Langth (metres) 1200
| | BedSiope (%) 1.0
| | Bawe With (meties) 10
Top Widhh (metres) 2
Depth (menes) 005
| | Vegmaion Hoht imetes) 0250
Exfraion At jmm/h) 0.0
[ Ao | as e
| | Kowow || s || o Eeb |

Swale D1

Locabon |

Trkst Propertios S 1 |
Low Flow By-Pas (cube mebes per sot) 0000
Langth (mehea) 0.0
Bod Slope (X) 100

| | Basa Width [motes) 50 |

|1 Too Wickh (metres) 100 |
' Dapth imetses) 100

Vegelaton Heghl (metres) a250 |
Estissbin Flate [menhu) (X}

| fom | Noe [ i ‘

|

X Carcdl £ o Eruh

Figure 3 — Swale C1 & D1

ropestss ¢ 8N O Lo

Locabn  Man Channel
;1 , kel Properbies - e
l Low Flow By-Pass {rubsc mebes per mac|
r»SlumH'w-ﬁu* =
|1 Longth (metee)
|'! BodSipe(x)
‘ Bass Width imetres)
| TopWih (meties)
| Degth fivetroa)
| Vegstahon Heght (meies)
! Extitigion Rale fmmiv)

| [ P

Figure 4 — Main Channcl

5.4. Quality Modelling Results

The properties of the treatment devices shown above are based on default values in MUSIC and some

recommended values in the MUSIC guidelines.

Scenario 1— Fully Developed site with and without Water Sensitive Urban Design Techniques.

The detailed results produced by the model for the development are presented in Table 2.10.

BROWN

Somart Coninlting

The treatment train modelling results for the modelled scenario with all catchments shows that the

development with utilisation of Water Sensitive Urban Design techniques effectively reduces the pollutant

loads to levels compliant with the annual pollutant load reductions stated eatlier in the Site Specific

Objectives.

R12063 -
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Total Suspended Solids target reduction achieved ~97.9%
Total Phosphotus target reduction achieved ~71.8%
Total Nitrogen target reduction achieved ~68.4%

Gross Pollutants target reduction achieved ~100%

Table 2.10: MUSIC Water Quality Results — Total Annual Loads

Catchment WO = WO —Toal Annual Load fofyear)
Total Suspended Total Total Nitrogen = Gross Pollutants
Pollutants
Solids (T'SS) Phosphorus (TP) (TN) (GP)
Dev. No Dev. No Dev. No
) Dev.No WSU » . o WSU
Mitigation L mitigatio WSUD  mitigatio WSUD  mitigatio
mitigation D D
n n n
Pollutant Loading 4,970 104 10.3 2.90 60.1 19.0 604 0
Tatget
85% of Developed  70% of Developed  45% of Developed  90% of Developed
Reduction
Achieved 97.9% of 71.8% of 68.4% of >90% of
Reduction Developed Developed Developed Developed

5.5. Management Methodology
The following methodology will be followed through the construction and operational phase of the Bio-

Retention Basins proposed as part of the development.

5.5.1. Construction Phase

Construction of the development and the following building works on site has the potential to mobilise
large quantities of sediment in runoff. For Bio-Retention Basins to perform as designed there is a need to
protect filter media and basin vegetation during this phase of the development. Therefore a Staged
Construction and Establishment Method for construction of the Bio-Retention Basin will be followed.

The stages for construction and establishment will be as follows:

1. Functional Installation — Initially Bio-Retention Basins can be used as Sediment Basins.
Once the majority of site construction works have been completed earthworks and shaping
to create the layout and functional elements of the basin will be undertaken. This includes

the installation of inlets, outlet structures, subsoil drainage, transition layers and filter media.

The filter media is to be covered with a protective geofabric which is top-soiled and turfed

R12063 = Civil Engincering Secvices = Crestwond Estare - Stages 7 & 8 Page 15
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or grass seeded. Silt fences are to be erected around the outside of the basins to exclude silt
and restrict access to the basins.

2. Building Construction — Protective erosion and sediment control measures are to remain in
place as the basins are to function as temporary Sediment Basins for the duration of the
Building Construction Phase. Access to the basins is to be restricted throughout building
construction phase.

3. Operational Establishment - Following completion of the Building Construction Phase turf,
topsoil and protective geofabric is removed and each basin re-planted with vegetation and
landscaping as proposed. For vegetation to establish properly regular watering and removal

of weeds is required following planting,

5.5.2. Operational Phase

Following construction activities regular inspections of the Bio-Retention Basin ate required in order to
ensure vegetation establishes and the properties of the filter media remain effective. Procedures to be

adopted for the carrying out inspections and maintenance of the basin are presented in Table 2.7 on the

following page.

R12063 — Civil Engincering Scrvices = Crestwoad Estate = Seges 7 & 8 Page 16
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6. CONCLUSION

This Stormwater Management Report identifies key infrastructure to be included in the Operational Works

design documentation, ensuring minimal impact on upstream and downsteeam properties.

All storm events up to and including 100 year ARI events have been assessed. Detention/bio-retention
basins, weirs, vegetated channels, culvert crossings and inlet structures are to be incorporated into the
development works, to control the rate of discharge entering downstream drainage systems and natural

flowpaths.

Onsite detention storage will be required in one (1) permanent locations. The detention basin

characteristics are as follows:

Structure Capacity Discharge Weir
Basin 1 700m? 15m

Channels/swales are required and will control and discharge the peak flow, ensuring the requirements of

the QUDM are met, including 300mm minimum freeboard to all surrounding allotments.

Culvert crossings have been identified to be incorporated into the development. These culvert structures
are as follows and are to be constructed in accordance with the Capricorn Municipal Development
Guidelines:

Culvert 1 -2/1200 x 600 RCBC (discharging Channel 1)

Culvert 2 — 4/3000 x 1200 RCBC (dischatging Channel 2)

With the above mentioned elements included into the proposed development, no adverse effects on
surrounding properties and existing infrastructure should occur during flood events, up to and including

100 year ARI.

In accordance with the Queensland Water Quality Guidelines, we believe that we have demonstrated that
the proposed stormwater water quality strategy meets the annual load reduction percentages. The bio
retention areas and swale systems may alter from what is mentioned within this Report during detailed

design but the fundamentals will remain the same.

Should further information be required regarding the Stonmwater Management Report, please don’t hesitate

to contact BROWN Consulting Rockhampton Office on 07 4931 0777,

R12063 — Civil Engmeering Services — Cresiwood Estate — Suapos 7 & 8 Page 18
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APPENDIX A — Overall Master Plan
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APPENDIX B — Staging Plan
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APPENDIX C — Catchment Plan
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APPENDIX D — Calculations



Friend's Equation "

I Cength (m Overland Sheet Flow Length
n= Surface Roughness (Horton's)
Slope (%)=

(107nL*0.333)/(S"0.2)

Minutes
Minutes (Stream flow @ 30% grade)
Minutes (Stream flow @ 20% grade)

Minutes (Stream flow @ 12.5% grade)

Minutes (incl Stream flow)




Friend's Eguation

Length (m)= Overland Sheet Flow Length
n= Surface Roughness (Horton's)
Slope (%)=

(107nLA0.333)/(S0.2)

t=
t= Minutes

Minutes (Stream flow @ 30% grade)
Minutes (Stream flow @ 20% grade)

Minutes (Stream flow @ 12.5% grade)

Minutes (incl Stream flow)
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Storage Volume
(V,) x 25% safety
pRie

Tims of “Time of ;
Daveloped | Concentration | Concentration | 2.68 x TOC
Catchment (mins}) ' (mg {secs)
A 714 0.2 i T 30,1
Total Inflow CULP BOYD CARROLL
A~ Volume per Required Requirad Reguired
Detention Developed | Inflow Valume| Detention Storage Siorage Hage
Basin Number| Catchment () BasinV) | Volume (V,) | Voluine (V,)
(m’) {m*) (m*) (m')
1 A - 2 .65
Blockage
factor - 0.9 Basin Wairs
0.5 Culvert infet
Basin/Weir
No Q h L
(lsec) {m) (m)
1 ; 0.260




Channel 1

100.000
98.000
97.900

98,000

98.000
97.900
98.000
100.000

98.667
98.333
98.033
98.333

98.667
100.000




CulvertW - Design Case No 1

(File: STG78.CUL - Date: 21-6-2013)

e 21.500m —_—

| L _ S |

2 No 1200x600 RCBC (1.212x0.610) at a slope= 1.40%
In;let RL 51.800m Outlet RL 51.500m

Culvert Data

Using Mannings 'n' =0.013
Entrance Loss Coefficient 'l= 0.500
Entrance - Wingwalll flare 90-15 deg

Weir Data
Weir Length = 20.000mWeir Coefficient = 0.577
Weir Crest Height = 1.800m (RL 53.300m)

No Channel Data specified to be used

Headwater

Approach Flow = 5.930mM3/s

Flow in each Culvert = 2.205m3/s

Flow over weir = 1.5619m3/s (depth = 0.126m)
Tailwater depth = 0.360m (RL 51.860m)
Using fixed Tailwater depth

Critical depth at outlet = 0.694m (RL 52.194m)
Effective tailwater depth = 0.610m (RL 52.110m)

Head Loss in Culvert = 0.943m

Depth at outlet adopted to
calculate outlet velocity 0.480m (RL 51.980m)
Outlet Velocity = 3.776m/s

INLET control
Headwater is at RL 53.426m - 0.126m above Weir Crest
Tailwater is at RL 51.860m - 0.360m above outlet invert

Copyright IceMinster Pty Lid(1994)
Ph Australia 015 - 141 221
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In

CulvertW - Design Case No 2

(File: STG78.CUL - Date: 21-6-2013)

... eo000m |
No 3000x1200 RCBC (3.048x1.219) at a slope= 1.67%
let RL 46.600m Outlet RL 46.500m

Culvert Data

Using Mannings 'n’ =0.013
Entrance Loss Coefficient k= 0.500
Entrance - Wingwall flare 90-15 deg

Weir Data
Weir Length = 15.000mWeir Coefficient = 0.577
Weir Crest Height = 2.100m (RL 48.600m)

No Channel Data specified to be used

Headwater

Approach Flow = 49.270m3/s

Flow in each Culvert 11.705m3/s

Flow over weir 2.451m3/s (depth = 0.210m)
Tailwater depth 1.100m (RL 47.600m)

Using fixed Tailwater depth
Critical depth at outlet

1.142m (RL 47.642m)

Effective tailwater depth =1.181m (RL 47.681m)
Head Loss in Culvert =0.783m

Depth at outlet adopted to

calculate outlet velocity = 0.649m (RL 47.149m)
Outlet VVelocity = 5.891m/s

INLET control
Headwater is at RL 48.810m - 0.210m above Weir Crest
Tailwater is at RL 47.600m - 1.100m above outlet invert

Copyright IceMinster Pty Ltd(1994)
Ph Australia 015 - 141 221
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APPENDIX E — Stormwater Concept Plans
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APPENDIX G — Stormwater Management Water
Quality Plan
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1 Bushfire Hazard Assessment

1.1 Purpose

The purpose of the Bushfire Hazard Assessment is to determine the level of bushfire hazard
associated with the proposed Crestwood Estate located on Lot 300 on SP216105 at Norman
Gardens, Rockhampton Regional Council (RRC).

Bushfire hazard was assessed with reference to the State Planning Policy 1/03 (SPP 1/03)
Guideline and the Rockhampton Regional Council Policy number 12 Assessment of Bushfire
Hazard and Preparation of Bushfire Management Plans.

The results of this hazard assessment will determine the specific bushfire management
requirements with reference to the SPP 1/03 guideline, the Rockhampton Regional Council
bushfire management policies and advice from local fire authorities.

1.2 Location

Lot 300 on SP216105 (the subject land) is located at the corner of Yeppoon Road and Norman
Road. Figure 1 shows sections of the proposed Crestwood Estate allotments adjacent to the
vegetation hazard. All potentially hazardous vegetation is located uphill from the proposed
allotments.

e

Google eafih

£ N B 200 o RIS I 2 km
Figure 1. An aerial view of the subject land (in yellow) showing that part of the proposed Crestwood
Estate (in white) adjacent to the bushfire hazard. Patches of vegetation to the west of the white lines
have been removed since the aerial image was taken.
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1.3 Development Proposal

The development is for residential allotments. A layout of the proposed development is
provided in Figure 2.

Figure 2. A plan of the development area (raw data provided by Brown Consulting, Rockhampton). The
hazard area is located in the top right of the drawing.

1.4 Surrounding Landscape and Land Use.

North: Yeppoon Road then grassy woodland on hills approximately 80 to 90 metres from the
boundary of the nearest proposed allotments.

East: Grassy woodland on steep hills adjacent and uphill from proposed allotments.
South: Existing dense residential areas.
West: Existing dense residential areas then Norman Road.

1.5 Vegetation Hazard

1.5.1 Location of the hazard

Potentially hazardous vegetation is located to the north, north east which is up-slope from the
development area. See Figure 3 and Figure 4.

¢ Denley

ll1 En‘"ronr' FILE: 40708 crestwood bha bmp v1.docx
W -



Figure 3. A 3D representation of the proposed allotments in relation to the vegetation. View is from the
west southwest.

Figure 4. A view of the site taken from the woodland looking towards the Crestwood Estate
development area.
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1.6 Vegetation Structure and Hazard

Vegetation types include grassy woodland on steep hills and grassy woodland associated with
broad gully lines.

Hill slope vegetation is a woodland to open woodland of iron-bark (Eucalyptus crebra)
dominant with lemon scented gum (Corymbia citriodora) and bloodwood (C. intermedia)
associated. Tree crowns are separated to well separated.

Mid storey vegetation is very sparse with shrubs including fringed wattle (Acacia fimbriata),
sally wattle (Acacia saligna), unidentified wattle (Acacia sp. falcate), pineapple zamia
(Macrozamia sp.) and dogs balls (Grewia latifolia)

Ground layers are primarily dominated by low growing kangaroo grass (Themeda triandra) of
approximately 40 to 60% cover.

Woodland within broad gullies is dominated by iron bark but includes scattered dead paperbark
(Melaleuca species) and blue gum (Eucalyptus tereticornis). Crowns are separated. The mid
storey is very open and similar to upper slope understorey vegetation but includes some dry
rainforest species. Grasses are denser than upslope, dominated by kangaroo grass and include
some weedy species (guinea grass and red natal).

The vegetation hazard varies between 5 for hill slope vegetation and 6 for gully vegetation
1.7 Slope Hazard
Slopes vary between 11% for gully vegetation on the lower slopes and 30% on upper slopes.

The development area is downslope from the hazard. The RRC Planning Policy Number 12
indicates:

"If the site is downhill from the hazard, the slope effect may be taken as zero as the fire intensity
will be less”.

Hazard score for slope values is 0.
1.8 Aspect Hazard
Aspect is west southwest. Aspect hazard score for this aspect is 2.

1.9 Overall Hazard Score

The overall hazard score is between 7 and 8 for the identified hazard and areas within 50
metres of the hazard. This is within the low range of a Medium Hazard.

1.10 Site considerations

1.10.1 Fuel loads and ladder fuels

The low grassy understory provides a low to medium level of fuel. Flame heights are expected
to be relatively low. Shrubs and other ladder fuels are very sparse. Trees are predominately
ironbark which have a rough bark capable of carrying flames to tree crowns.

1.10.2 Bushfire Evidence and History

Evidence of bushfire includes burnt lying timber and burns to tree trunks up to 3 to 4 metres.
There was no evidence of recent intense burns.

Bushfires have regularly passed through the area approximately annually to bi-annually. These
fires have not been severe.

1 Denley
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1.10.3 Site Specific Hazards

There is an increased risk of debris rolling downhill into allotments and boundary fences for
allotments adjacent to the uphill vegetation.

1.10.4 Factors Reducing Fire Hazards

The location of the development area in relation to the hazard and other landscape features
reduces the hazard level presented by upslope vegetation:

1. All dwellings will be located downslope from the hazard;

2. Dwellings will be located to the west southwest of the hazard when seasonally warm
north to north west winds are more frequent and therefore will be upwind from the
hazard;

3. Yeppoon Rockhampton Road is located to the north northwest of Crestwood Estate.
Residential development and Norman Road is located to the west providing substantial
fire protection from these directions; and

4. Low biomass for wildfires. Trees are largely separated to well separated, reducing the
risk of canopy fires. The shrub layer is very sparse reducing ladder fuels. Ground layers
consist of a 50% cover of low growing grasses (primarily kangaroo grass). Low growing
grasses will generally have reduced flame height and flame intensity.

5. A broad gully within the southeast of the development area will be retained as a
drainage area cleared of shrubs and trees. The retained area will be approximately 40
metres wide and be bounded by seven allotments to the southeast and a road to the
northwest. These allotments have a reduced risk of rolling debris and other fire hazards.

1.10.5 Likely Direction of Bushfire Attack

Generally, fires in close proximity to the development will travel uphill, away from the
development area. Fires may also move downhill from the northeast.

Likely directions of wildfire are from the northwest, originating from Yeppoon Road and from
the southeast where there is a substantial area of woodland.

1.11 Overall Hazard Level

The overall hazard presented to the development area is considered borderline between a
LOW and a MEDIUM hazard. Dwellings immediately adjacent to the hazard should be
provided with protection from burning debris rolling down the hill and landscaped in a manner
that reduces the risk of landscaped trees and shrubs igniting and subsequently presenting a fire
hazard to dwellings in those locations.

1 Denley
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2 Bushfire Management

2.1 Introduction

This Bushfire Management Plan (BMP) has been developed following the guidelines set out in
the Rockhampton Regional Council (Rockhampton City Council) Policy Number 12 and the
State Planning Policy 1/03 Guideline “Mitigating the Adverse Impacts of Flood, Bushfire and
Landslide”.

2.2 Assessed Hazard

Vegetation located on steep slopes to the northeast of Crestwood Estate was assessed as being
within an SPP 1/03 Low to Medium Bushfire Hazard.

There will be limited ember attack and radiant heat. The most likely risks include grassfires
adjacent to fencing, burning debris rolling downhill and ignition of fire prone landscape
vegetation within allotments adjacent to the hazard. Fire prone species include popular
landscaping plants such as eucalypts, bloodwoods, banksia and grevillea.

Dry rainforest species that occur locally in the gully lines of the Berserker Ranges are ideal to
use as fire resistant landscaping species. They are well adapted to dry conditions and require
little to no water once established. However, these species can sometimes be difficult to obtain
(Livingstone Shire Community Nursery currently stock some of these species).

2.3 Application

This bushfire management plan concerns allotments adjacent to the identified vegetation
hazard. These lots are: 128, 130, 142, 143, 148, 149, 156, 157, 163, 164, 129, 171, 178, 190,
191, 192, 193, 194 and 195.

See Figure 5 for the location of these lots within Crestwood Estate.

2.4 Required Bushfire Hazard Mitigation Measures
Mitigation measures to address site specific bushfire hazards are:

1. Fences adjoining the vegetation hazard area must be designed and constructed of materials
that will avoid fuelling a fire and making it more hazardous. Materials can include metal,
wire, stone and masonry.

1.1. Surfaces of dwellings within applicable lots which are within 50 metres and directly
facing the hazard are to be built to BAL 12.5 (AS3959 Construction of Buildings in
Bushfire Prone Areas);

1.2. Landscaping within applicable lots does not increase the fire hazard within the
allotment;

a)  Trees to be located at a sufficient distance away from dwellings so that when fully
mature, branches do not overhang the eaves of the house;

b)  Landscape vegetation such as shrubs should remain clear of the building surfaces;
and

c) Landsaped vegetation adjacent to the hazard are to be fire resistant evergreen
species.

2. These conditions do not apply to landscaping and building surfaces where subsequent
clearing of an adjacent vegetation hazard has occurred for a distance of 50 metres from the
boundary of an applicable allotment. Additionally, in the above circumstance, fencing is not
restricted to non-combustible materials where changes to topography or another
circumstance would prevent burning debris reaching a boundary fence.

A lot layout plan showing the location of fire hydrants is appended.
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Figure 5.

Crestwood Estate
showing the location
and lot numbers for
allotments requiring
bushfire management.

Red lines indicate
boundaries requiring
non-combustible
fencing.



3 Appendix

Lot layout plan (Brown Consulting) showing the location of Fire Hydrants.

indicated by blue dots with and labeled “FH".

A full size plan is available from Brown Consulting, Rockhampton Office:
238 Quay Street, Rockhampton QLD 4700

Phone: (07) 4931 0777

Fax: (07) 4921 4866

Brown Consulting Drawing numbers are R12063.
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Drawing showing the location of fire hydrants indicated by a blue dot and the lettering "FH".
‘ Modified drawing from Brown Consulting Drawing "R12063 xr-Model.pdf



