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1. INTRODUCTION

Brown Consulting (QL.D) Pty Ltd has prepared the following report to addtess the civil engineering issues
associated with the “Development Permit for Reconfiguration of a Lot” Application for stages 3B, 9,
10A, 10B and 11 of Crestwood Estate. Stages 3B, 9, 10A, 10B and 11 consist of 80 allotments and are a
continuation of existing approvals or applications comprising of the fully constructed stage 1 from the
formally known Chancellors Estate and stages 2, 3A, 4, 5, 6, 7 and 8 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, an amendment to the Reconfiguration of a Lot

approval for stages 7 and 8 is currently under assessment. 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 3B, 9, 10A, 10B and 11 are located to the north of Foulkes Street continuing on from previously
constructed stages of Chancellors Estate and the Crestwood Development. The Crestwood Development

is located adjacent to CQ University as well as other residential developments along the Norman Road
growth cotridor in the popular Norman Gardens subutb. The locality of the subject site can be seen in
the following illustration.

Page 1



BROWN

Smart Urban

“‘“

2. STAGING

This proposal is for an 80 lot residential subdivision to be constructed over 5 stages (Stages 3B, 9, 104,
10B and 11) (refer Appendix B). These proposed 80 allotments are a continuation of existing approvals or
applications comprising of the fully constructed stage 1 of the former Chancellors Estate and stage 2, 34,
4,5, 6,7 and 8 of Crestwood Estate. Stage 1 of the formally known Chancellors Estate consists of 65
residential allotments many of which are currently 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, 28 allotments in

stage 6, 20 allotments in stage 7 and 11 allotments as part of stage 8.

With the propased 80 allotments included zs patt of this application for Reconfiguration of a Lot for
stages 3B, 9 10A, 10B and 11, stage 3B comprises of 6 allotments, stage 9 includes 16 allotments, stage
10A consists of 14 allotments, stage 10B includes 7 allotments and stage 11 comptises of 37 allotments.
In the entire Crestwood development, there are 205 residential allorments excluding the existing 65

allotments as part of the former Chancellors Estate.

A development plan prepared by Capricorn Survey Group is included in Appendix A and a staging plan
prepaced 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 gente 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.

¢ Single access to Norman Road (Sub-Arterial Road) for the entire development with suitable
approaches and sight distances. No allotments will pain access from either Norman Road or
Foulkes Street (Major Collector Road). In patticular, stage 3B of the development accesses from
Geoff Wilson Drive and Stan Jones Street. Geoff Wilson Drive is classified as a Minor Urban
Collector standard road and will be extended to provide access to all allotments in stages 9, 104,

10B and 11 of the Crestwaod development.

* Loop/ring and short cul-de-sac roads are used throughout the layout providing shott, safe access

and manoeuvrability atound the development.

R1206
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®  Pedestrian links are strategically positioned throughour the development joining roadways, while
providing good access to amenities within the development and also to external roadway

networks.

¢ 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 (

Sitewortks for the development will consist of the following stages:

e Clearing and grubbing

L Bulk earthworks

. Underground services installation

® Roadworks and stormwater drainage works

° Final detailed works

° Vegetation establishment and landscaping

Preliminary earthworks plans for the development have been included in Appendix C1 of this report. (

All stockpiles are to be segregated into topsoil, pavements, sands and protected with appropriate 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 measures ate to be implemented
during construction in accordance with the Capricon Municipal Development Guidelines requirements
(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.

K12063 - Fapimecnng Report -~ Coostwooo Estat Hesdintial Deve INENTL Lapiin 4. 9 10A 108 and 11
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5. SEWERAGE RETICULATION

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

Existing graviry sewer reticulation is located within the vicinity of the proposed stages 3B, 9, 10A, 10B
and 11 of the Crestwood development. A gravity sewer network is currently installed and operational to
service existing allotments in stage 1 of the former Chancellors estate. This gravity sewer network flows
into a sewage pump station completed as part of the stage 1 opetational works. The sewage pump station
has been commissioned by Rockhampton Regional Council and has the capacity to service the entire

Crestwood development.

Stages 3B, 9, 10A, 10B and 11 will connect into existing gravity reticulation mains completed as part of
the existing stage 1 flowing into the existing sewage pump station. New gravity sewer mains will be
installed to service all proposed lots in these stages as shown in Appendix D of this report. No upgtades
will be required to existing sewer infrastructure associated with providing sewer reticulation to these

particular stages of the development.

With the existing sewage pump station in close proximity to stages 3B, 9, 10A, 10B and 11 of the
development, and the pump station having the capacity to service the entire development, a Sewerage
Network Analysis has not been requested from Rockhampton Regionsl 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 3B, 9, 10A, 10B
and 11, The digital terrain model of the development site completed by Capricorn Survey Group indicates
that the site generally has steep terrain, especially on the north eastern side of the development with a
natural slope of 1 1n 4 in various areas. Gentle grades are more prominent on the north western corner of
the site with the entire site generally falling towards the road reserve of Norman Road. Therefore based
on the data provided, there appears ta be no engineering difficulties with obtaining sufficient grades and
covet for the proposed reticulation network to service stages 3B, 9, 10A, 10B and 11 of the development.

Ri2063 - Engineering Report - Lrestwood Estats

Residential Developmisnt - Stages 383, 104 10H and 11 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 mains in Geoff Wilson Drive and Stan Jones
Street completed as part of the existing stage 1 of the former Chancellors Estate. New reticulation mains
will be constructed from the existing water mains on Geoff Wilson Drive and Stan Jones Street to service
stage 3B of the development. New water mains will be extended in the Geoff Wilson Drive road corridor
to service stages 9, 10 and 11. Ultimately, the development is serviced by an existing reticulation main in

the Foulkes Street road reserve which is serviced 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 mer in

accordance with the QUDM, CMDG & Healthy Waterways ensuring the surrounding environment, (
allotments and infrastructure are 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 - Engineening Report - Crestwood Estaty Resigental Development - Stages 18,9 108 10 and 11
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8. ROADWORKS/PEDESTRIAN NETWORKS

8.1. Roadworks/Road Hierarchy

The proposed development will be accessed from Geoff Wilson Drive and Stan Jones Street (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 Capricorn 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.

Stage 3B receives access from Geoff Wilson Drive and Stan Jones Street which services a number of
existing allotments and is proposed to service stages 9, 10A, 10B and 11 as well as other stages of the
Crestwood development. Geoff Wilson Drive is classified as a Minor Urban Collector road and will
ultimately have a traffic flow catchment of approximately 120 — 130 allotments generating 1200 — 1300
AADT. Geoff Wilson Drive will be extended to service allounents in stage 3B and further extensions will
be completed to adequately cater for stages 9, 10A, 10B and 11 of the development.

Geoff Wilson Drive will be constructed at 7.5m wide (invert to invert) in a minimum 18.0m wide road
reserve. A 1.2m pathway will be constructed along the full length of the proposed section of Geoff

Wilson Drive in accordance with the Capricorn Municipal Development Guidelines.

To monitor and control speed environments through the residential subdivision and in particular on large
sweeping bends, the horizontal curve on Geoff Wilson Drive in stage 11 (crossing the stormwater
culverts) has been assigned an advisory speed environment of 40km/h around the curve. Advisory signs
for 2 40km/h speed will be installed at suitable distances from the curve and in accordance with the
requirements of the Manual of Uniform Traffic Control Devices (MUTCD). By implementing the
advisory speed for the hotizontal curve on Geoff Wilson Drive, safe intersection sight distance can be

adequately achieved and the safety of residents and pedestrians taken into consideration.

Stan Jones Street will be extended as part of the roadworks for stage 3B of the development. The existing
portion of Stan Jones Street in stage 1 is classified as 2 Minor Urban Collector as it will have an overall
catchment of greater than 75 allotments. The proposed extension of Stan Jones Street will be constructed
as an Urban Access Street standard and will service between 25 and 75 allotments and will therefore
generate an AADT of between 250 and 750. This proposed road will be 7.5m wide (invert to invert) and
be constructed in a minimum 16.0m wide road reserve. No pathway will be constructed along the

proposed roadway.

R120C3
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It is proposed that Road H in stage 11 will be constructed as an Urban Access Street standard road in
accordance with the Capricorn Municipal Development Guidelines. In this development, Road H will
service around 25 allotments and generate 250 AADT. With an Urban Access Street capable of servicing
25 — 75 allotments, Road H will have the capacity for extension to service future allotments as part of
neighbouring developments. Road H will be constructed at 7.5m wide (invert to invert) in a minimum

16.0m road reserve. No pathway is required for this roadway.

Roads B, C, E, F, G and 1 will be constructed as an Urban Access Place in accordance with the Capticom
Municipal Development Guidelines. These roadways 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. They will

be constructed at 5.5m wide (invert to invert) in a minimum 16.0m wide road reserve. No pathway is
required for these roads.

It is proposed that allorments 203 and 204 as part of stage 9 of the development will access from Bruce
Hiskins Court which was constructed as part of the existing stage 1 of the former Chancellors Estate.
Bruce Hiskins Court is currently an Urban Access Street standard road and services 20 allotments
generating an AADT of 200. Therefore, Bruce Hiskins Court can adequately cater for the accesses of two
additional allotments as part of stage 9 of the Crestwood development. Two separate accesses will be
constructed to service lots 203 and 204 at the head of the cul-de-sac in Bruce Hiskins Court.

Furthermore, allotments 202 and 205 will access from the Y head at the end of Road F in stage 9 of the
development.

H12063 - ENgingering Heport rostwood Estate

Resigential Developien Ipes 3B, 9, 10A, 10B ano 11 Page 7
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8.2. Intersection Sight Distance

The intersection of Geoff Wilson Drive and Road G in Stage 10 has been strategically designed and
planned to comply with the sight distance requirements in accordance with the Department of Transport
and Main Roads Queensland, Road Planning Design Manual (RPDM), Section 13 — Intersections at
Grade. With Road G intersecting Geoff Wilson Drive in close proximity to a horizontal curve, the
intersection and subsequent road corridors have been modelled and designed in order to meet the sight
distance requirements of the RPDM. With Geoff Wilson Drive being a Minor Urban Collector road, a
design speed of 50km/h is implemented for the road corridor 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 S0km/h and a desirable 2.5 second reaction time is
96.0m. Geoff Wilson Drive has a longitudinal grade towards the intersection of Road G of approximately
0.5% — 3.0%. In accordance with Table 13.6 of Section 13 — Intersections at Grade from the RPDM, no
correction has been applied to the Safe Intersection Sight Distance (SISD) due to the minimal
longirudinal grade of the roadway within the vicinity of the intersection. Therefore, for the Geoff Wilkon
Drive and Road G intersection, the Safe Intersection Sight Distance (SISD) for the North Eastern leg on
Geoft Wilson Drive is 96.0m.

As stated in section 8.1 — Roadworks/Road Hierarchy of this Engineering Infrastructure Report, it is
proposed that an advisory speed environment of 40km/h be implemented for the large horizontal curve
on Geoff Wilson Drive crossing the culverts in stage 11 of the development, Therefore, this will reduce
the Safe Intersection Sight Distance (SISD) in the south western direction for vehicles performing a right
hand turn from Road G onto Geoff Wilson Drive. This allows adequate sight distance to be achieved for
the south western leg of Geoff Wilson Drive for the Road G intersection. As per the requirements of
Scetion 13 — Intersections at Grade from the RPDM, the Safe Intersection Sight Distance (SISD) for a
40km/h design speed and a 2.5 second desirable reaction time is 72.0m.

This intersection has been designed 1o meet these requirements for sight distance in horizontal geometry
with the minimum distance from the lip of ketb of Geoff Wilson Drive 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 Geoff Wilson Drive having a longitudinal grade of around 0.5% — 3.0% on the approaches
of the intersection, there is no difficulties with obtaining sight distance in relation to the vertical geometry
of the intersecting Geoff Wilson Drive and Road G. This is detailed on the Geoff Wilson Drive
longitudinal section included in Appendix F.

R12003
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Furthermore, the other prominent intersection for sight distance issues within this stage of the
development is that of the intersection of Geoff Wilson Drive and Road I in stage 11. This intetsection
has been checked to comply with the sight distance requirements as outlined in the Road Planning Design
Manual (RPDM). With Geoff Wilson Drive 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 intersection is 96.0m in both directions. The vertical geometry of Geoff Wilson Drive is minimal
within the vicinity of the intersection; therefore no cortection of this distance is required as per the
requirements outlined in the RPDM. Included in Appendix F of this Engineering Infrastructure Report is
a plan detailing the sight distance available for this intetsection. Road I has been strategically designed and
planned to intersect with Geoff Wilson Drive at a suitable horizontal and vertical geometry and therefore
meets the requirements for Safe Intersection Sight Distance (SISD) as indicated.

R12061 - Engingering Report - Crestwood Estate = Residential Development = Stages 314 0 104 106 ana 11
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Preliminary longitudinal sections of all roads are illustrated 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 driveways will have 2 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 Caprcorn 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 plans, preliminary typical sections

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

9. ELECTRICAL AND TELECOMMUNICATION

Existing underground electrical and underground telecommunication services were installed as part of
stage 1 of the former Chancellors Estate. These existing services could be utilised to service stages 3B, 9,
10A, 10B and 11 of this development (refer Appendix G). Extensions of the electrical and
telecommunication services can be completed to service stage 3B and further extensions can be
completed in the road reserve of Geoff Wilson Drive to services stages 9, 104, 10B and 11. Electrical
reticulation design plans will be completed by Ergon Lnergy, which will be included with the future
Opetational 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 3B, 9, 104, 10B
and 11 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 there s no impediment to

development.

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

pose a serious constraint to development.

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

Consulting Office in Rockhampton,

Liestwond bstare - Resioential Davelgpment Stapes 3B, 3, 104, 108 ano 11
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APPENDIX B — Staging Plan
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APPENDIX C1 — Preliminary Earthworks Plans
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APPENDIX C2 — CMDG Erosion Requirements



CONTROL OF EROSION AND SEDIMENTATION

CAPRICORN MUNICIPAL
DEVELOPMENT GUIDELINES

CONTROL OF EROSION AND
SEDIMENTATION

C211

CONSTRUCTION SPECIFICATION

CAPRICORN MUNICIPAL DEVELOPMENT GUIDELINES c211 {SSUE: NO:1 — Qotobar 2007
Wy cmndg.com.au



CONTROL OF EROSION AND SEDIMENTATION

TABLE OF CONTENTS
CLAUSE CONTENTS PAGE
Sl o T————— OO |
C211.01  SCOPE LA 44 e AR s AR RS AR e
C211.02 REFERENCE DOCUMENTS.......cccoorccrmvoseomsrenns 3
C211.03  EROSION AND SEDIMENTATION CONTROL STRATEGY ....... s 3
C211.04  EROSION AND SEDIMENTATION CONTROL MEASURES ......cessioevsmsenen 4
PERMANENT EROSION AND SEDIMENTATION CONTROL.....ccovcvmerrrrmsrsusncremsasmsmsenseenes 5

C211.05 EARTHWORKS FOR PERMANENT EROSION AND SEDIMENTATION CONTROL BASINS

C211.06  INLETS, SPILLWAYS AND LOW FLOW QUTLETS FOR SEDIMENTATQON CONTROL BASINS
AND SEDIMENT TRAPS.... s RN SR —

C211.67  CLEANING SEDIMENTATION CONTROL STRUCTURES ... ccoeeevcrecensesersssessceneen SUR— 6
TEMPORARY EROSION AND SEDIMENTATION CONTROL...coconvrenennnsmmssssssesersrmsseraseecd

C211.08 GENERAL........c..c. 6

C211.08 TEMPORARY DRAINS............ reannes Vs dursasummsen v bR R T 6

C211.10  TEMPORARY SEDIMENT TRAPS......cccccouierriorresissmamssnsersssrasssssssisssmmsssnssssessesss mrsssessssessessensesssoorss T

C211.11  BATTER PROTECTION T e . : S g
C211.12  MAINTENANCE AND INSPECTION ....oovvirientuaecessessio s cosmaemssmsssssssermmsessessssssssessomss oo esse s 7
G193 REMOVAL......ocsiiiismsrrisei sisssssibmisdisssssiinsisivossoissssiomssiiss s et e iaste 7

Kesaping the Capricorn Municipal Developmen) Guidelines up-lo-dale
The Capricorn Municipal Development Guidelines are fiving documents which refiect progress of municipal works in the
Gapricom Region. To maintain a high level of currency that reflacts the cument municipal enviconrment, all guidelines are
periodically raviewsd with new editions published and the possiblity of some editions fo be removed. Betwasn the
publishing of these editions, amandmanis may be issuad. It Is impartant that readers assure themselvas they are using
current guldeline, which should include any amendments which may have basn published since the guidefine was
printed. A guideline wili 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

: The work to be executed undsr this Specification consists of the consiruction 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 avold erosion
and sedimentation of the slte, surrounding country, watercourses, waterbodies and
wellands in compliance with the requirements of the Environmental Protection Act, 1984

and Amendments, Regulations and Policies, and Local Govemment's Adopted Policies
whare 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

c212 - Clearing and Grubbing
c213 - Earhworks
c273 - Landscaping

(b) QLD State Legisiation

The Environmeanlal Protaction Act, 1994 and Amendments, Regulations and
Policies

(c) Other

Institution of Engineers Australia, Quaensland Division (IEAQ)
- Soil Erosion and Sedimant Conlrol - Englneering 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 sactions based on the catchment area draining to each permangnt

drainage structure in the works. In additlon to the area bounded by the road reserve, the

saclions 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-stant meeting, the Conlractor shall submit to Local Government an Saclion Plan
Erosion and Sedimentation Conirol Strategy for each of the nominated seclions. This

Strategy shall be suparimposed on hal-slzed Erosion Gontrol and Stormwater

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

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

adjolning landowners, significant areas and receiving waters. The contracior shall

incotporate inlo the Siralegy those addiional measures deemed necessary lo

accommodate the proposed construction melhods and constreclion sequence lo be

employed for the construction of the works,

a. The Strategy shall consist of scale diagrams indicating: Plan
(a) features of the site including contours and drainage palhs, Inclustons
{b) relevant construction details of all erosion and sedimantation control
structures to be employed,
(c) all permanent and temporary erosion and sedimentation control

(d)
(e)
0

measuras, Including the conlrol measures to be Implemented in advance
ol, or in conjunction with, ¢learing and grubbing operations as required
under the Specification for CLEARING AND GRUBBING C21 2,

an order of works based upon construction and stabllisation of all culverls
and surface drainage works at the earliest practical stage, and

praposed time schedules for construction of structures and
implementation of measures to control erosion and sedimentation.

Strategies for identification and protestion of vegetation as required by
Local Govarnment.

4, The IEAQ Guidelines and the Brisbane City Councit Manual provides guldance on  Guidence
typical permanent and temporary arosion and sedimentation control measures which may
be required and guidance in the praparation of an Erosion and Sedimentation Control

Plan.

5, No work shall commance untif Local Governmen! has approved the Erosion and Contractor's
Sedimentation Control Strategy. Such approval shall not relieve the Contracior of the full Responsibiilty
responsibility to provide whatever measures are required for effective erosion and

satimentation control at all imes. The stralegy shall be provided to Local Government

prior to the pre-start mesling.

6, The Contractor shall adhere to the @pproved Erosion and Sedimentation Control ~ Adherance to
Stralegy. The Contractor shall submit a revised Sirategy 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 nat be limited Scope
lo, the follawing:
{(a) The minimisation of disturbance of the natural ground and retention of
vegelation.
{b) The instatiation of permanent drainage slructures before the removal of
topsoll and eommencement of sarthworks for formation within the
catchment area of each structure.
{c) The prompt completion of all permanent and temporary drainage works,

(d)

once commenced, to minimise the period of exposure of disturbed areas.

The stabilisation of diversion and cateh drains to diverl uncontaminated
runol from outside the site, clear of the site. Catch drains shall be
instalied and lined before the adjacent ground is disturbed and the
excavalion is commenced.
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CONTROL OF EROSION AND SEDIMENTATION

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

) The provision of conlour and diversion drains across exposed areas
before, during and immediately after clearing and the re-astablishment
and maintenance of these drains during soll removal and earthworks
operations.

(@) The provision of sediment filtering or sediment traps, In advance of and in
canjunction with earthworks oparalions, 1o pravend conlaminated waler
isaving the site.

() The restoration of the above drainage and sedimantation eontrol works
on a day to day basis to ensure that no disturbed area Is left without
adequale means of containment and reatment of contaminated water.

(i The limitation of areas of erodible material exposed at any time lo those
araas being activaly worked.
[1)] The minimisation of sediment loss during construction of embankments

by means such as temporary or reverse suparelevations during fill
placement, construcling berms along the edge of the formation feading to
temporary batler flumes and short term sediment traps.

(k) 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
canstructed to the planned levs!s and dimensions shown on the Drawings or such lovels  Lavels
and dimensions as determined by tha Superintendent.

2. The anlire slorage and embankment foundation area of permanenl erosion and  Site
sedimentation control basins shall be cleared in accordance with the Specliication for  Praperation
CLEARING AND GRUBBING C212 and shall be stripped of topseil and any unsuilable

material under embankmenis removed In accordance with the Specilication for
EARTHWORKS C213.

3. The embankments shall be constructed in accordance with the Specilication for ~ Compaction
EARTHWORKS G213, Requirements

C211.06  INLETS, SPILLWAYS AND LOW FLOW OUTLETS FOR SEDIMENTATION
CONTROL BASINS AND SEDIMENT TRAPS

1. Intets and splllways shali be constructed using rock filled woven galvanised steal  Rock
matiresses laid on a needle punched, machanically bonded, non-woven geotextile filter ~ Matiresses
fabric, unless delalied otherwise shown on the Drawings. The rock lilled mattresses shall

be laid in accordance with the manulacturer’s instructions and Specificalion.

2. A low flow outlet consisting of a 150 mm diameter plastic pipe shall be installed  Plastic Pipe
unless detallad otherwise as shown in the Drawings. Outlet
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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 accumulaled sediment has reduced the capacity ol the
struclure by 50 per cent or more, or whenever the sediment has buill up 1o a point whare
it is less lhan 300 mm bslow the spillway cresl. All permanent sedimentation conlrol
structures shall be cleaned out by the Contractor prior to Practical Completion of the
Works.

2. Accumulated sediment shall be removed from permanenl sedimentation control
slructures In such a manner as not to damago lhe structures. The sediment removad
shall be disposed of in such locations that the sediment will not be conveyed back into the
conslruction areas or Into walercourses. The Gonliactor shall provide and maintain
suilable access to permanent sedimentation control struclures to allow cleaning out in all
weather condilions,

TEMPORARY EROSION AND SEDIMENTATION CONTROL

C211.08 GENERAL

1 The Contractor shall ensure that effective arosion and sedimentation contro) is
provided at all fimes.

2. Runofl from all areas where the natural surlace is disturbed by construction,
including access roads, depol and slockpile siles, shall be Iree of pollutanis before it is
either disparsed to stable areas or directed 1o natural watercourses. The Contractor shall
be responsible for all temporary erosion and sedimentation control measures required for
this purpose.

3. The Conlractor shall provide and malntain slopes, crowns and drains on all
excavations and embankmenls 1o ensure satisfactory drainage at all limes. Water shall
not be allowed lo pond on the warks unless such ponding is part of an approved Erosion
and Sedimentation Controf Strategy.

C211.08  TEMPORARY DRAINS

1. Runoff from areas exposed during the work shall be controlled by construction of
lemporary contour drains and/or temporary diversion drains. Generally, a temporary
contour draln 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 alleration as the work progresses.

2. Gonlour drains, which lollow points on the natural surface of approximalely the
same elevation, shall be provided immediataly after a construclion site Is cleared to
intercept and divarl runolf {rom the site to nearby stable areas at non-erosive velocilies.
Contour drains shall be formed wilh a grade of nelther less than 1 per cent nor mare than
1.5 per canl and shall be spaced al intervals of neither less than 20 m nor more than 50
m, depending on the eradibility of the exposed soll,

3. Diversion drains shall be provided across haul roads and access tracks whan
such roads and access tracks are identilied as constituling an eroslon hazard due to thelr
steepness. soll erodibility or potential for cancentrating runof! flow. Diversion drains shall
be formed to intercept and divert runoff from the road or frack to stable oullets. Spacing of
diversion drains shall not ba greater than that required lo maintain runoff at non-erosive
valocities,

Conlractor’s
Responsibility

Remaoval of
Sediment

Contractor's
Responsibility

Pollutant Free

Maintenance
by Coniraclor

Control of
Runoff

Contour
Draing

Diversion
Draing
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CONTROL OF ERQSION AND SEDIMENTATION

C211.10 TEMPORARY SEDIMENT TRAPS

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

C2i11,11 BATTER PROTECTION
1. The Contractor shall take all necessary action to protect batiers from erosion.

2. Scour of newly-formed il batters during and after embankment construction shall ba
minimised by diveriing runoff from the formation away lrom the baller unil vegetation is
eslablished.

C211.12 MAINTENANCE AND INSPECTION

1. The Contractor shall inspect all tamporary erosion and sedimentation contro!
warks after each rain period and during periods of prolonged rainfall, Any defects
revealed by such inspections shall be rectitied immedialely and these works shall be
cleaned, repalred and augmented as required, to ensure effective erosion and
sadimentation control thereafter.

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

C211.13 REMOVAL

1. All temporary erosion and sedimentalion control works shall be removed by the
Contractor when revegetation is established on tormerly exposed areas before the end of
the Contract. All materials used for 1he temporary erosion and sedimentation contro)
warks shall be removed from the site or otherwise disposed by the Contracior.

Sediment

Contractor's
Responsibility

Scour Conirol

Contractor's
Responsibllity

Access

Contractor's
Rosponsibliity
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APPENDIX D — Preliminary Sewerage Layout
Plans
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APPENDIX E1 — Preliminary Water Reticulation
Plans
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APPENDIX E2 — Letter Requesting Water Supply
Network Analysis



Our Ref: R12063/RS:)/Li.FRW Request.for.private.works.quotation.stages.5- |

i
Contact: Russell Schirmer B R ow N

Fitzroy River Water
O Box 1860
ROCKHAMPTON QLD 4700
16 April 2013
Attention: Mr Peter Wheelhouse

Dear Peter,

Request for Private Works Quotation

Crestwood Estate = Comer Rockhampton/Yeppooa 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 prepate 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.

"T'o assist you with this application we have enclosed the following;
o A plan of the proposal showing the ultimare development

Plerse 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
o

Russell Schirmer
Civil Manager - Rockhampion

Encl. Sire Plan

Ce Citimark Propertics QLD Pry Lad

238 Quay Sirect, Rockhampion, Queensland 4700 Brown Consuling (QLD) Fry Lwd '
Incomporating Graham Scot & Associates ABN 38 109 428 506

Telephone +61 74931 6777 Facsimile +61 7 3021 4866 BrownCoorulting.com.su/GrahamScott




Private Works

Application for Water and Sewerage Services

ABN 59 823 523 766

s ¢ f = 3]
RIVER WATER

Business Unll of RRC

Phone: 4932 8000 or 1300 22 65 77  Fex: 4936 8862 or 1300 22 55 79
Address: PO Box 1860, Rocktnmpton QLD 4700

Emalil: en B

1

PRIVACY NOTICE: Rockhampion 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 personel details will nol be
disclosed io any other person or agency extemal lo Council withoul your consent unless required or authorised by

law,

Separate application forms to be completed for water and sewerage requests

Applipant's Nan_m:

Russell Schirmer

(09. plan number)

Company Name: | Citimark Properties QLD Pty Ltd

Pm-lAddnu C:/ Brown Consulting 238 Quay St Rockhampton QLD 4700
Telophone: 49310777 Moblle: |0418 743 523

Fax: 4921 4866 Email:  |Russel Schimer@brownconsulting com.au
Property Owner's | Citimark Properties QLD Ply Ltd

Work Site Address: |300 Yeppoon Road, Norman Gardens

Site Description: | Lot 300 SP216105

Full description of work request. Please attach applicable site plans and drawings.

{Note: 50% deposit is payable on ecceptance of a private works guotation)
Water Supply Network Analysis

Applicant’s Signature: >

A
\
A

= Date: 6. % S,

7

Please return completed form to: Customer Service, Rockhampton Regional Council,
PO Box 1860 Rockhampton QLD 4700

Fax: 4936 B862 or 1300 22 55 79

Email: enquiries@irc.qgld.qov.au

OEEICEUSEIONLY

Page 1 of 1

Date Rec'd

Pathways Application No. CSO Initials

Customer Service>Dataworks>Network Services Administration Officer

Form No. FRW-05-03-F01 Rev No. 2
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APPENDIX F1 — Roadworks Plans



e \Adjons Rogtworks Plan Sheer 2 af 7

Proposed Rondworks

Existing Major Surface Confours
1 Proposed Major Surface Contours
Proposed Minor Surface Contours

CRESTWOOD ESTATE |

STAGES 3B, 9, 10 AND 1
R12062 - Roadworks Plan
Sheet 1 of 2 ‘

8 ams s B8 ()
1% (A

BROWN |

| Smart Consulting

E-Mall: Rockhampton@brownconsulting.com.ay INCORPORATING GRAHAM SCOTT & ASSOCIATES

s 3




Proposed Rondwacks P

Existing Major Surface Confours
e pt—--  Proposed Major Surface Contours

Proposed Minor Surfoce Conlours E Y \ N ] A < Iz |

CRESTWOOD ESTATE l
N

STAGES 3B, 9, 10 AND 11
R12063 - Roadworks Plan

Shest 2 of 2 ‘
sam W g .
o & nae RIS !

" A0s00iS ROADWORKS PLAN 1 OF 2




BROWN

Smart Urban

APPENDIX F2 — Road Hierarchy Plans
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APPENDIX F3 — Intersection Sight Distance Plans
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APPENDIX F4 — Roadworks Preliminary
Longitudinal Sections
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APPENDIX G — Preliminary Electrical Layout
Plans
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1. INTRODUCTION/BACKGROUND

This stormwater management report has been prepared on behalf of Cidmark Properties in support of the
Reconfigure of a 1ot Application for Stages 3B, 9, 10 & 11 of Crestwood Estate. The proposed subdivision
is located on the corner of Rockhampton/Yeppoon Road and Norman Road, North Rockhampton. The
proposed development will inclode a mixture of residential allotments ranging in size of 450m? to

approximately 900m?, refer Appendix A for Development Plan of the proposed development.

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

surtounding environment, infrastructuce, and property owners.

The development site is curcently cleared vacant residential land that is part the balance land to previously
constructed Stage 1. The topography of the development side, based from Capricom Survey Groups DTM,
demonstrates that the majority of the site is housed in 1 main catchment that discharges into a major
centralised channel that traverses through the development site. This channel discharges into the road
reserve of Rockhampton/Yeppoon Road, crosses the road via an existing major culvert structure and flows

into Limestone Creck. Appendix B illustrates the existing contours over the development site.

As part of the original approvals associated with Stage 1 of the development (formally known as Chancellors
Fstate), is a Stormwater Flooding Report completed by Cardno Pty Ltd This Stormwater Management
Report for Stage 3B, 9, 10 & 11 of Crestwood Estate is 20 extension of this previously approved report
and involves specific items associated with Stage 3B, 9, 10 & 11. These items include sizing of the reshaped
centralised drainage channel, sizing of the intemal culvert crossing over the drainage channel, checking of

freeboard 1o allouments and addressing Water Quality Requirements in accordance with ‘Healthy Waters',

2. STORMWATER QUANTITY ASSESSMENT

This proposed Stormwater Manugement Report is an extension of the previously approved Flood Study
completed by Cardno Pry Ltd and is to be read in conjunction with the mentioned Flood Stdy. Appendix
C includes a copy of the previously approved Cardno Flood Study.

This previously approved Flood Study dated July 2008 includes 2 hydraulics assessment of the subject

carchment the proposed development is situated within and models the existing case, partally developed

Page |
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case and fully developed case. Peak fiow for 1-100 year ARI events have been modelied for all cases. The
Flood Study identifies design parameters to be used for sizing the drainage channel through the
development and also the constructed major culvert structure that crosses Foulkes Street. The Flood Study
also dlustrates inundation areas along the centralised drainage channel for all 3 cases (existing, pardally
developed and fully developed). Figure 4 in Cardno Pty Ltd Flood Study demonsuates that the fully
developed peak flow is contained within the centralised drainage channel area. The HEC-RAS modelling
in the Flood Study illustrates the Qup water level of the exisung major culverl structure under
Rockhampton/Yeppoon Road. The water level reaches 32,500 AHD which as illusisated by the existing
contours doesn’t flow actoss Rockhampton/Yeppoon Road but actually weirs over Norman Road at
approximately 40m back from the intersection with Rockhampton/Yeppoon Road. Based on the water
level the depth of water over Norman Road in & Que event is very minor and is approximately 70mm.
Included in the Stormwater Management Repori is culvert calculations of the existing major culvert
structure under Rockhampton/Yeppoon Road which concur with the Cardno Flood Study findings

Appendix D illustraces the culvert caleulation for the existing culvert under Rockhampton/Yeppoon Road.

3. PROPOSED MAJOR STORMWATER ELEMENTS

There ate two (2) main stormwater drainage quantity elements to be incorporated into the proposed stage
of Crestwood Estate. These are the cenualised drainage channel and proposed major internal culvert
structure where the drainage channel crosses Geoff Wilson Drive (near intersection with Road H). Flood

immunity to allotments is also an important clement, which is discussed later in this section.

C Jisad Disd cl ]
The Centralised Drainage Channel has been constructed through the southern adjacent allotment in
association with the previous completed works for Stage 1 of Chancellors Estate. The channel enters the
propoed stages of Crestwood Estate and flows through Stage 11 in its natural state. This natural channel is
being reshaped 1o provide a uniform shaped channel that carries and discharges the Qoo peak flows as
identified in Cardno Pry Ltd Flood Study. The proposed reshaping consists of 2 different Profiles with
Profile T being along the common boundary of Stage 10B and Profile 2 being along the common boundary

of Stage 10A. Appendix E illustrates the profiles for the reshaped drainage channel including preliminary
design contours over Stages 38,9, 10 & 11.

Internal Culvert Crossing
The major propased internal culvert structuze to be incorporated into Stage 11 (under Geoff Wilson Drive)

is to discharge the flow in the centralised drainage channel across the road and into the existing culvert

121200
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structure under Rockhampton/Yeppoon Road. This internal culvert structure has been sized to discharge
the Qioo peak flow in accordance with the QUDM. The proposed intemal culvert structure under Geoff
Wilson Drive is to be 3/2400 x 2100 RCBC with concrete headwalls and apron in accordance with the
CMDG requirements. This culvert structure will cause 2 headwater level of 32.65m AHD approximately
therefore, the minimum allotment level of 4 proposed block must be 300mm above this headwater level.
Appendix F illustrates the culvert calculation for proposed mejor intemal culvert structure to be built under
Geoff Wilson Drive to discharge the Qun flow to the existing culvert structure under
Rockhampton/Yeppoon Road in accordance with the QUDM.

Allotment Freeboard
As illustrated in the attached calculation the depth of water in the channel through Profile 1 will be fully

contained within the channel area and will have a Qea water Jevel of approximately 600mm below the top

of the channel. This will provide adeguate freeboard in accordance with the QUDM.

The depth of water in the channel through Profile 2 will also be fully contained within the channel area and

will have a Qo0 water level of approximately 500mm below the top of the channel. This will alse provide
acceptable freeboard in accordance with the QUDM.

As mentioned above the proposed intemal culvert strucrure will cause a headwater level of 32.65m AHD.
This will be approximately 150mm above the crown of Geoff Wilson Drive. This is an acceptable depth of
water over the roadway during 2 Qe event and is in accordance with the requirements of the QUDM. To
ensure that all allotment have acceptable freeboard sbove the Qi level, all allotments are to have a
minimum surface level of 32.95m AHD. This is achievable and will be implemented in the futare
Operational Works Applicaton.

4. WATER QUALITY ASSESSMENT

4.1. Site Specific Objects
Due 1o 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

faccal coliforms.

Fage 3
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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 informagon regarding

CKPOH Iates.

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

and nutrients (nitrogen and phosphorus).

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% Reducton of Total Suspended Solids
70% Reduciion in Total Phosphorus
45% Reduction in Total Nitrogen

90% Reduction in Gross Pollutants

These targets are measured against the pollutant load generated for the untreared developed scenario, Load

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

4.2, MUSIC Water Quality Analysis Methodology
In order to determine the effectiveness of different water qualiry treatment measures and meeting the warer
quality objectives, a stormwater quality analysis was performed using the Maodel for Urban Stormwater

Improvement Conceprualisation (MUSIC) Version 5.1.

The models consist of threc types of nodes:
* Source nodes representing different land uses and defining size of sub caichments
* Treaiment 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 metearological data (rainfall and evaporation), soil propertics and
pollutant loads for each catchment. Suitable parameters for the MUSIC model were adopted in accordance
with the recommendations of Mackay Regional City Council MUSIC Guidelines Versicn 1.1 2008 in the

absence of Rockhampton Regional Council MUSIC Guidelines.

1312063
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Climate data for the catchment was sourced from the Rockhampron rainfall data using the November 1989
to Detober 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 conservative results from the treatment measures as the runoff is
modelled reaching the treaument measure all at the same time rather than allowing for travel and detention

stages as the runoff progresses through the carchment.

A MUSIC model was created to determine the post development scemario with no WSUD and post
development scenario with WSLID treatments. The source nodes for the post-development scenario were

based upon the site master plan and have been shown in Tables 2.1 - 2.8. Uldmately; the receiving node

¥ e S {
for sives’ catchments is Limestone Creek. \

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

splitting residential Jand uses recommends the following:

‘T'able 2.1
Roof 3564 100%
Road Reserve 25% 70%
Remainder 40% 19%
Owverall 100% 60%

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

Roof 1.096 35% { 100%
Road Reserve 0.783 25% 70%
Remainder 1.253 40% 19%
Total 3.134 100% 60%

Ul B rgtines iang: Seovice

\Ap Lo e w
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Table 2.3: Post Development Sub-Catchment Land Uses Catchment WQB

Roof 0.459 35% 100%
Roszd Reserve 0.328 25% 70%
Remainder 0.525 40% 19%
Total 1.313 100% 60%

Table 2.4: Post Development Sub-Catchment Land Uscs Catchment wQC

Roof to Bio 0.072 17.5% 100%
Roof to Urban 0.072 17.5% 100%
Rematnder 0.269 65% 19%
Total 0.414 100% 60%

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

Roof 0.188 35% 100%
Road Reserve 0.134 25% 70%
Remainder 0.215 40% 19%
Toral 0.538 100% 60%

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

Road Reserve 0.107 *50% 70%
Remainder 0.107 *50% 19%
Toral 0.215 100% 44%

"Note; The above table demonsirates a 50/50 split between the Road Reserve and Remainder land type Node, this
indicates an sssumed split that half the catchment will be caprured by kerb and channel and discharged 10 Bio-

Retention Basin (3). The remaining carchment will continue falling towards the treatment of the Main Channel swale

drain, refer Appendix G.

HiZint Loresisnoiad Esiaie = stanvwaien Mangesiend Mg Tage 6
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Table 2.7: Post Development Sub-Catchment Land Uses Catchment WQF

Road Reserve 0.025 *50% 70%
Remainder 0.025 ' *50% | 19%
Total 0.050 100% 44%

*Note; The above table demonstrates a 50/50 split between the Road Reserve and Remainder land type Node, this indicates

an assumed split 1o cleady define the toul impervious area for the subject carchment. Catchment WQF will directly

discharge into the Main Channel swale drain.

T'able 2.8: Post Development Sub-Catchment Land Uses Catchment WQG

— {
0.246

35% 100%

Road Reserve 0.176 5% 70%
Remainder 0.281 40% 19%
Total 0.704 100% 60%

Refer o the Water Sensitive Urban Design (WSUD) concept drawing in Appendix G for identificaton of sub
catchment zones / areas for post development condition. The MUSIC model is based on s split catchment

approach and will incorporate various treatment nodes. All the 7 sub-catchments ultimately discharge into
Limestone Creek.

The Mackay Regional Councils’ MUSIC Runoff Generation Parameters used for the modelling are detailed in
Table 2.9.

Cable 2.9: Runoff Generation Parameters

l Field Capacity (mm) !

Infiltration Capacity Coefficient a

Infiltration Capacity Exponent b i
Rainfall Threshold (mm) 1
Soil Capacity (mm) 200
Initial Srorage (%) 30
Daily Recharge Rate (Vo) 0.5
Daily Baseflow Rate (o) 0.16
Initia} Depth (nm) 10
Daily Deep Seepage (%) 2

Mas < Coid Bugintering Sovices
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Table 2.10: Pollutant Export Relationships

Mean
Road Std

0.34

Deviation
Mean
Roof Std
: 0.34
Deviation
Mean 1.0

Ground Level Std
IR 0.34
Deviation

**Sonrve: Mackay MUSIC Guidelines 1.1

4.3, Propoused Treatment Train

It is proposed to use a combination of open swales and Bio-Retention Basins to treat post development runoff
from the site. The development can be separated into two main contributing carchments. For the purpose of this

water quality analysis the site has been divided into 7 sub-catchments (refer Table 2.2 - 2.8) which ultimately all

discharge to Limestone Creek.

The eastern catchments comprise of four sub-catchments being WQB, WQC, WQD & WQG. The combined area
for these four catchments is approximately 2.969ha. The remaining sub-catchments WQA, WQE, WQF forming
the westemn portion of the development (approximately 3.399ha), will be divided by the Main Channel. (See WSUD

drawing Appendix G).

Ultzmately as part of the post development scenario the combined eastern and western catchments will be captured

by the stormwater roadway and roof water network. It will then discharge to the Bio-Retention Basins (1-4), which

0.39

1.30

0.31 0.31
-0.89
0.31 0.31
-0.97 -0.47
0.31 0.31

will outlet to the Main Channel and finally discharge to Limestone Creek.

112008 L Laspgoneru
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In order to meet the water quality objectives, the filtzation atea within the Bio-Retention Basins has been

sized 1o have minimum areas as represented in Table 2.11 below. The basin has been sized to have a

minimum 400mm depth layer of filtration matetal 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

subisoil drain is to be laid.

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

mage;

Figure

a1 N |
i\.__\h. ----- AR .
™~ Y
~
e -y

Figure, 1 = Treatment Train

Bio Retention Basin

Table 2.11: Bio-Retention Basin Properties

| Basin 1 WQA | 1,000
" Basin 2 | WQB; WQC; WQG  0.500
Basin 3 WQE 0.500
Basin 4 wOoD (1.500

IKRI2063 - Coaal Bogunocring Senvic Crrsiwoond Lspat

SMALIAS ALL
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L
(
(

0.400
500 0.400
70 0.400
400 0.400
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EIf(.

Swale Drains

Refer Figures 2, 3 & 4 for sll Swales and Main Channel parameters adopted for this analysis.
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Figure 2 = Main Channel
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Figure 3 - Bio-Retention Basin |

*Pavareters for TN & Orthaphosphate Content set by Water by Desigu Iuterine Bio-Retention Vreatrwent Node
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Figure 5 - Bio-Retention Basin 3

*Parameters for TIN & Orthophosphate Content set by Water by Design Interiu Bio Retention Treatnient Node
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Figure 6 - Bic-Retention Basin 4

*Parameters for TN & Osthophosphate Content set by Water by Design Interin Bio-Retention Treatment Node

4.4. Quality Modelling Resulis
The properties of the treatrment 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 2.12.

The treatment train modelling results for the modelled scenario with all catchments shows that the
development with utilisation of Water Sensitive Urban Design techniques cffectively reduces the pollutant
loads to levels compliant with the annual pollutant load reductions stated earlier in the Site Specific

Objectives.

Total Suspended Solids target reduction achieved ~96.7%
Total Phosphorus target reduction achieved ~71.1%
Toral Nitrogen target reduction achieved ~65.8%

Gross Pollutants target reduction achieved ~100%

{4 BT ol Blssgrpncnine Sasices - Ly o Soauagement Kopen
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Table 2.12: MUSIC Water Quality Results - Total Annual Loads

Total Suspended Total Phosphorus  Total Nitrogen Gross  Pollutants
Pollutams
Solids (TSS) (TP) (TN) {GP)
Dev. No
) Dev. No WSU Dev. No Dev. No
Mitigation By § WSUD  mitigatio  WSUD WSUD
mitigation D mitigation matigation
n
Pollutant Loading 9,750 326 203 5.87 115 30.2 1,200 0
| Target Reduction  85% of Developed  70% of Developed 45% of Developed  90% of Developed
 Achieved
96.7% of Developed  71.1% of Developed  65.8% of Developed =~ >90% of Developed
Reduction

4.5. 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.

4.5.1. Construction Phase

Construction of the development and the following building works on site has the potential to mohbilise
large quantities of sediment i ranoff. 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 consuuction and establishment will be as follows:

1. Punctional 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 undettaken. 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-sciled and turfed or grass
seeded. Silt fences are to be erecied around the outside of the basins to exclade silt and restrict
access to the basins.

2. Building Constraction — 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 basing is 1o be restricted throughout building

construction phase.

R12063 - Civil Enguieenng

mwaer Mapagement Repon
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3 Operational Establishment - Following completion of the Building Construction Phase turf,
topsoil and protective geofabric is removed and each basin re-planted with vegetaton and

landscaping as proposed. For vegetation 10 establish properly regular watering and removal

of weeds is required following planting,

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

adopted for the carrying out inspections and maintenance of the basin arc presented in Table 2,13 on the

following page.

LR 1IUHN — il e ecang Sies ieas = Stonmwats - Managpaicot Raopaat
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Table 2.13: Bio-Retention Basin Inspection & Maintenance Requirements

Bio-Retention Basin

Litter & Weeds

Inlet and Outler

Sedimentation

Scour, Eroston and
Vehicle Damage

Vegetanon

Filter Media

Subsoil Dratnage

Vieually check for litter, weeds and debris
within the Bio-Retennon Basin,

Visually check for blockages within the inler
and outlet pits and blocked weep holes
within nlet pits.

Visually check surface of Bio-Retention
Bastn for accumulation of sediment.

Visually check Bio-Retenuon Basin surface
for scourng and areas of erosion or vehicle
damage.

Visually check for any planted vegerstion
that has died.

Photogeaph Bio-Retention Basin from same
location for yearly review.

Map propagation of Bio-Retennon Basin
vegetation for yearly review.

Check surface of Bio-Retention Basin for
any isolated “bogey” areas.

Visually check and determine time of
ponding within basin after a storm event.

Check subsoil drainage for blockages.

Quarterly for first year then annually
after establishment. Also after flood
events.”
Quarterly for first year then annually
after establishment. Also after flood
evenrs.”

. Quarterdy for first year then annually

after establishment. Also after flood
events.”

Quarterly for first vear then annually
after establishmenr. Also afrer flood
cvents.”

Quarierly for first year then annually
after establishment. Also after flood

events.”
Annually during summer months.
Annually duting semmer months.

Annuslly.

Annually during wetter periods.

Every 5 years during dry peniods.

S purce: Water by desipn Maintaining V'egetased Stormwater Assets, February 2012,
* Ninte that fnspertions are to take place montbly and following flood coents for first sixc (6) months of operation. Fiond Erent defned as period of rainfafl with intensity greater than 2 year Average

Recurrence Interval {ARL).

#

BROWN

Remove litter, weeds and debris from basin and dispose of at
approved waste disposal facility.

Remove any blockages or debris within inlet pits or blockages
to weep holes.

Remove accumulated sediment where it is smothering
vegetanon.

Repair damage to Bio-Retention Basin sucface and filter media
if exposed. Undertake replanting if necessary and maintatn
frequent watering of area until vegetation has established.

Remove dead vegeration and replace with stock of equvalent
size and species as detailed in plant schedule. Maintain frequent
watering until new vegetation has established.

N/A
N/A
Increase infiltration rate by tilling the surface of the filter media,

1€ duration of ponding exceeds 48 hours trail tilling of the
surface of the filtes media. If no improvement occurs then
dispose and replace the top 100 to 150mm layer of filter media.
If blockage discovered remove by fushing subsoil drainage
pipe. Collecting and dispose finshed material appropriately.

Page 1



BROWN

5. CONCLUSION

This Stormwarter Management Report identifics key infrastructure to be included in the Operational Works

design documentation, ensuring minimal impact on upstream and downsiream propertes.

All storm events up to and including 100 year AR] events have been assessed. Bio-retention basins,
vegetated channels and culvert crossings are to be incorporated into the development works, to control the

rate of discharge entering downstream drainage systems and natural flowpaths.

Channels/swales and culvert crossings are required and will control and discharge the peak flow, ensuring

the requirements of the QUDM nre met, including 300mm minimum frechoard to all surrounding

allotments.

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

In accordance with the Queensland Watex Quuiality Guidelines, we believe that we have demonsteated that
the proposed stormwater water quality strategy meets the annual load reduction percentages. The bio
retention arens and swale systems may alier from what is mentioned within this Repon during detailed

design but the fundamentals will remain the same.

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

to contact BROWN Consulting Rockhampton Office on 07 4931 0777.
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APPENDIX A — Overall Master Plan
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APPENDIX B — Existing Contour Plan
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APPENDIX C — Cardno Pty Litd Approved Flood
Study
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Cardne (04d) Pty Ltd
ABN 67051074 882

1 Aguatic Place
Nocth Rockhampton Did 4701
PO Bex 3174
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Ouesnsiand 4701 Auatralie

FOULKES STREET s

Facsimile: 07 4826 4376

ROCKHAMPTON s il

OUR REFERENCE: 439101-153 ey

Buksbane

Sydmy
DEVELOPMENT PERMIT FOR RECONFIGURATION OF A o
LOT (1 LOT INTO 2 LOTS WITH DRAINAGE RESERVE) Perth

Response to Information Request D-1647/2007 Waciay

Prepared for: Gosford
Jim & Kathryn Rundie Wakengoag

Prepared by: Indanesia
Cardno (Qld) Pty Ltd Ching (

Ugited States
Compler:

Chrls Shields

Date: & "3_ /

16" June 2008 E
E -
Company
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D-164722007 -6- Cardno (Qld) Pty 1.4d
814 Norman Roed, Norman
Gurdens QLD 4701

INFORMATION REQUEST RESPONSE

Application No.: D-1647/2007
Application Description: Reconfiguring 2 Lot (3 Lots) and Operational Works

In accordance with section 3.3.6 of the Jntegrated Planning Act 1997, an Inforination Request
has been issued lo 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
threo (3) ways that you can respond to the Information Request. To ensure that Council is
clenr 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
Infornation Request.

Therefore, please tick one of the following boxes, attach this page to yonr Information
Request response (if you are making one), sign the bottom of the page and retum this page to
Council.

I:] 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 I have provided.

[ﬂ I have provided you with part of the Infonnation requested within the Information
Request and ask you thereforc to proceed with the assessment of the development
application based on the information I have provided and that this response be 1aken
lo be a Notice under section 3.3.8(b) of the Integrated Pianning Act 1997.

D 1 do nol 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 inforination 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.

N
03 /0 [o& |

Dated - 3

Applicant’s Signature

Important Nete
Any response to Council thal does not include this puge properly completed or does not

include specific references to section 3.3.8 of the Infegrated Planning Act 1997 in tenns of
the type of Information Request response being made, will be treated nol as an Information
Request response and will therefore not proceed the development application into the next
stage of [DAS (Integrated Development Asscssment System). Council mey respond to any
information submitted as a meang 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 nol
| reduce the Council's slalutory decision making period,

R oC k h am p tO g] :aléc&:er Steal PO Box 243 Teiephone (07) 4936 8000

amplon Rockhamplon Emall enquirias@roc.qid.gov.ay

City Council [ omemsm 04 400 Facsins (07) 192 100
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Appendices
Appendix A — Amended Development Proposal Drawings (Rev B)
Appendix B ~ Landscaping Drawings
Appendix C -~ Approved Street Lighting Design for Chznicellors Estate Stg1
Appendix D - Drainage Reserve Photo

Appendix E — Detalled Flood Study
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Planning

item 1

Please demonstrate how the proposed subdivision will comply with Acceptable Solution
A1 and A6.1 of the Reconfiguring a Lot Code, Performance Crileria 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 construcled for the full Foulkes St

frontage es part of the Chancellors Estate Stage 1 civil works confraci. No further response
required.

ltem 2

Please indicate the anticipaled 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 aliolment 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 438101-153-007 Rev B
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. 439101-153-007 Rev B attached in Appendix A.

ltem 3

The application has applied for a 3 lot subdivision, however, in checking this, the third lot
cannot be established. Please demonstrale the location of all three lots. NOTE: The
proposed drainage easement is nof included as & lof, 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.

ltem 4

Please submit to Council 2 Concept Landscaping Plan, prepared by a suilably 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 struclures;

0BD618 RFI Response.doc ;
o
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existing vegetation and proposed vegetation to be removed;

proposed furnilure, ant and/or public information boards:

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

< 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) adequale shade for all car parking areas (in referencs to the Landscape
Code and Planning Policy No. 6 - recommended shade frees); 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.

NOTE: As the proposal adjoins existing pedestrian infrastructure, it is required thal the
application Include landscaping for the required pedestrian paths. It is advised thal
particular attention be paid to Acceptable Solution 8.1 of the Landscape Code, when
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 RPB187770, as well as defails for the pedesirian
footpath landscaping for the full Foulkes St frontage of the subject site. These details are
attached in Appendix B.

ltem 5

Please indicate compliance with Acceptable Solution A4.3 of the Reconfiguring a Lot
Code. NOTE: Please indicate the proposed location of a buiiding envelope so that does not
traverse within & 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 lo capacily (1 in 100 ARI), it is
suggesled that a slandard 1.5m offset from the drainage reserve boundary is acceplable for
the building envelope within proposed Lot 2. Similarly, the building envelope is proposed to
be ofiset 1.5m from the roofwater drainage easement through proposed Lot 2. This is
shown in Dwg. 439101-153-007 Rev B attached in Appendix A.

tem 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

080816 RFi Response.doc
. 5 "



Jim Rundle - Response to Information Request g , Cardno

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

ltem 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
sither fencing or landscaping be used to distinguish between public and private land.

Response:

Itis highly likely that the future owner of Lot 2 will provide a fence that provides protection ,, |
from people entering the drainage reserve from within Lol 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.

ltem 8

Please demonsirate compliance with Performance Criteria 13 of the Landscape Code.
NOTE: this should be considered in confunction with Information Request item (4). As there

is an established streetscape created by Chancellors Estate, your sireetscape should
reflect this. ;

Response: R Ay
Please refer to tem 4 Response.

ltem 9

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

N

-

Response:

As detailed in the ltem 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 amenlity, and maintain a low profile in order to minimise mainfenance and the
likelihood of being ‘pushed over' by higher flows. All plants have been selected for their low

maintenance, durabllity and abllity to be provide binding and stabilisation of the
embankments. /

n~ o o e u'é o l' - "f'*f/f At f'fr :
ltem 10

Please demonstirate how the proposed developmeni complies with Performance Criterla
2 (and applicable Acceptable Solutions) of the Blodiversity and Nature Consarvation
Cede. NOTE: This is an importent aspect of the development, as it has been Identified
that the proposed drainage easement is a waterway corridor, and Includes sensitive
natural environments. Proposed revegsiation should be sensitive to all requiremens.

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

ltem 11

Please demonsirate compliance with Performance Criteria 5 of the Biodiversity and
Nature Conservation Code. NOTE; Please pay particular altention to Acceptable
Solution AS5.1, whereby it requires a 30 melre buffer. This is particularly applicable to
proposed lot 2. A
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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.

ltem 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 donalion 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 coniribution 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

ltem 1

Please provide a Flood Study, prepared and cerified 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 delails 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 staled.

Response:
A detailed flood study addressing all items above is attached in Appendix E.
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Please demonstrate how the proposed open channel complies with the Capricorn
Municipal Development Guidelines, Section D5.12 "Open Channels" and the
Queensland Urban Drainage Menual, Section 8.00 "Open Channel Hydraulics”
including, but not limited fo, 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 Manuel - Recommended Maximum Channe! Side
Slopes, which states, in part:

*The maximum channel sides slopes for gress 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 eventuslly 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 sfopes 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 sfope stability.”

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

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

(c) Please demonstrale how the proposed development complies with Section
B.13 of the Qusensland Urban Drainage Manual - Other Considerations, which
slates, 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 mefres 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 loceted al 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 similer 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 &t least one side of the channel above the design flood level in
addition to the access / maintenance berm.”

(d) Pleage demonstrate how the proposed development complies with Seclion

8.10(c) of the Queensland Urban Drzinage Manual - Recommended Maximum Flow
Velocities.

(e) The Capricorn Municipal Development Guidelines, Clause DS6.11 (2), requires
that proposed "Overland flow paths shall be located on public land.” Please demonstrate

how the application complies with this requirement.
080616 RFI Response.doc
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(f) Please demonstrate how the proposed open channel will provide for low-flow
events consistent with the Capricorn Municipal Developmeni 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 (Iin accordance with the
manufacturer’s specifications), in conjunction with landscaping that considers native
plants, low maintenance, durability and good visual amenity (as detailed in Item 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 information is readily available in the Flood Study attached in Appendix E.

(e) itis proposed that & 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 Rev B 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 detalled 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 a slight inverl throughout it's length to ensure that
low flows are conveyed through the drainage reserve. Also, the native vegetation
and grasses in the base of the channel will provide a reasonable level of infiltration
for the common storm events. No concrete spoon or similar arangement is
proposed within the channel as this is not in keeping with the natural visual amenity.

tem 3

The proposed drainage easement in favour of Council shown on Drawing 439101-153-
007(A) 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. 439101-153-007 Rev B attached in Appendix A.

tem 4

Piease relocate the stormwater outlet RWO0/5 as close as practicable to the toe of the
batter slope in the proposed drainage channel.

Response:
As shown in Dwg. 438101-153-007 Rev B attached in Appendix A, the roofwater outlet

080616 RFI Response.doc
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RO/5 Is shown to discharge at the toe of the channel batter as required.
ftem §

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 melre 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 Cade.

Response:

It is considered unnecessary at this stage to provide the 1.0m slrip for the Foulkes St road
reserve widening, or the three chord truncation at Norman Rd, as the Rol application is
predominantly to provide the drainage reserve for Council. These requirements would also
require the removal and relocation of the existing horse paddock fencing.

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 this
land.

ltem 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 Rev B. It is
important to note that the top of the drainage channe! batter slope provides the required

freeboard as detailed in the ltem 2(b) response, and therefore provides flood immunity to
any structure constructed on this lot.

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

amenlly 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 filing does not concentrale or diveri
stormwater runoff into an adjoining site;

() Demonstrate thet 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.

080616 RF| Response.doc
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Response:

(8)  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 consiruction
traffic routes.

(b) as shown in Dwgs. 439101-153-002 Rev B and 439101-153-007 Rev B, the
proposed earthworks will not concenlrate or divert stormwater runoff into adjoining
sites; rather, the flows will be controlled within & defined channel. Datgils of the
stormwater runofi volumes can be obtained from the Flood Study attached in
Appendix E.

(c) the proposed channel longitudinal section shown in Dwg. 438101-153-003 atlached
in Appendix A, shows that there is to be no ponding within the site due to a constant
grade to the north. This drawing also shows that the invert of the channel ties into
the natural surface at the northemn boundary of the subject site, therefore avoiding
any ponding within the adjacent site to the north.

(d) all existing vegetation within the earihworks areas shown on Dwg. 439101-153-002
Rev B attached in Appendix A, is proposed to be remaoved 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.

ltem 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 curmrently has a
dwelling present, and the services for Lot 2 are shown in Dwg. 439101-153-007 Rev B
attached in Appendix A.

item 9

The proposed access to the base of the drainage channel shown on Drawing 438101-
153-007(A) appears to be located in an area where the balter slopes exceed those
suitable for practical access to be achievable. Furthermore, the fencing associated with
the culvert structure appears to confiict with the proposed location of the maintenance
access. Therefore, the proposed maintenance access from Foulkes Street to the
Drainage Reserve is not acceptable dus 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 earlhmoving 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.

080616 RFI Response.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 RFI Response will be submitted to
Council to include the downstream lot in the current application, with the downstream
landowner's endorsement. This will ellow Council to have legal access to the drainage
reserve from the lot to the north, a general arangement of which is shown on Dwg. 438-
101-153-001 Rev B attached in Appendix A.

ftem 10

Please provide revised development proposal plans in response lo 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

& 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 currenlly does as-of-
right. There Is no change of use in relation to this lot.

080616 RFI Response.doo -
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Appendix A

Amended Development Proposal
Drawings (Rev B)

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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REINFORCED ke

{ETE ACCESS R e, ENVELOPE PROPOSED

ON A-A

3E EASEMENT DETAIL

1.5

3m WIDE
DRAINAGE
EASEMENT
{49.2m?)

DRAINAGE
RESERVE
2138m?

PROPOSED LOT 1
18805m?

3/2700x2700 RCBC CULVERT

STRUCTURE CONSTRUCTED

AS PART OF CHANCELLOARS
ESTATE STAGE 1

APPROX. LOCATION OF
EXISTING ACCESS TOLOT 2
ON RP§18770

NOTES

1 EXISTING SINGLE DWELLING ON PROPOSED LOT 1 AND ALL
EXISTING SERVICES TO THIS LOT ARE TO BE AETAIWED.

2. THE ACCESS AND DRAINAGE EASEMENT ON PROPOSED
LOT 3 IN CHANCELLCRS ESTATE STAGE 1, IS PROPOSED TO
BE FENCED BY SPLIT TMBER POSTS WITH 4 RUNS OF 8
BAUGE WIRE, WORKS WITHIN THIS EASEMENT ARE TO BE
COMPLETED AS PART OF CHANCELLORS ESTATE STAGE 1.

3 THEAGCESS TRACK TO THE CHANNEL BASE IS PROPOSED
TO BE CONSTRUCTED OF 200mm OEEP TYPE 23
ROADBASE ON SUITABLY COMPACTED SUBGRADE WITH NO
SEAL

4 WATER, ELECTRICAL, TELSTRA AND GAS SERVICES ARE ALL
70 BE CONSTRUCTED UP TO THE WESTERN END OF THE
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soil stabilisation & mulching mat
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Exposed soils are protected with biodegradable Ma!
thick, providing erosion control for up to 18 mont, A

MULCHES
MaxJute™ thick acts as a roll-on mulch, adding m;,.
matter to the soil as it breaks down. Suppress modf§
weeds while planted vegetation is establishing 8

i RETAINS WATER }
I Maxjute” thick greatly reduces moisture loss due €
evaporation, and conforms to the contours of the |

100% ORGANIC
| Max]Jute" thick contains no plastic meshes and w{
entangle wildlife or machinery,

OTHER FEATURES i
l Reduces heat absorption, helping to protect 1)Iar‘
Flexible and strong when being laid.
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Material 100% organic biodegradat
jute fibres.
Needle-punched high den)
matting, Brown colour.
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and lower layers of jute [’ 1
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Pinning rate 3 pins pe ] z I
(see lnstaliation Sheet) |

Dimensions Length Width _

Standard 25m 1.83m ]

Wide 25m 3.66m

Narrow 25m 0.9m

Available in cther widths on request. Also avai
weed mai squares, under the brand name Ma

Contact Treemax sales staff for fire-retardant oli
Cautlon advised where fire is a risk.
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3
\

Jute fibres (400gem) ' 5

Jule fibres {(400gsm} .
nesdle punched to mesh Hessian mesh (3 0z}
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LOT 2 ON RP818770, ROCKHAMPTON ' I )
FLOOD STUDY Q &"dno

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 RP&1 8770, 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 al 850 Norman Road, Norman
Gardens, City of Rockhampton (application No. D-1970/2008). 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 detalled 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, two development
scenarios were analysed within the present study:

« Existing conditions; and
« Developed conditions

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, it includes
channel reprofilling previously recommended for the lots located downstream of the subject
site (in Lot 2 on RP849709 and Lot 1 on RP618770).

For the developed case, the existing tributary will be reconfigured to a 23 metre wide
channel to provide adequate flow conveyance within the tributary. Foulkes Street and the
corresponding culveris located underneath (just upstream of the site) were also included in
this case.

The present report was prepared to respond to engineering items 1 and 2 of the informal
information request issued by Council on 31 January 2008.

Mintgrove Pty Ltd Version 1 18 June 2008
FRI03T-D1SUD C3wpY abi dy doc Commercial in Confidence Page 1




LOT 2 ON RP818770, ROCKHAMPTON ‘ II )Caf-dna

FLOOD STUDY

DEVELOPMENT APPLICATION FOR RECONFIGURING A LOT (3 LOTS) AND
OPERATIONAL WORKS - APPLICATION NO. D-1847/2007 - L2 RP818770 - 814
NORMAN ROAD, NORMAN GARDENS QLD 4701 FOR CARDNO (QLD) PTY LTD

After having completed a preliminary assessment of the abovementioned development
application, it hes been determined that additional information is raquired 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 la the following matfers:

Engineering

1.

Pigase provide a Flood Study, prepared end certified by e 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 foliowing:

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

All input parameters used in the HEC-RAS modelling and demonstrate that they are
representative of both the existing walercourse 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 ullimate development
scenarios must be clearly stated.

Please demonstrate how the proposed open channel complies with the Capricorn
Municipal Development Guidelines, Section D512 “Open Channsls® and the
Queensland Urban Drainage Manual, Section 8.00 “Open Channel Hydraulics”
including, but nof limited to, the following:

@) Please demonstrate how the proposed development complies with the
requirements of the Capricorn Municipal Devslopment Guidelines and Section
8.10(d) of the Queensiand Urban Drainage Manual ~ Recommended Maximum
Channel Side Slopes, which sales, 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 channe!
may eveniually become overgrown. These conditions would reduce the
capacily of the channel and could subssquently 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 fulure increases in channel
roughness, and considerations of channe! side slope stability.”

Mintgrove Pty Ltd Version 1 18 June 2008
§ W1011-01\S ub 03 wpiune2008\Runds sbicckiocdstudy dac Commerclal in Confidence Page 2



LOT 2 ON RP618770, ROCKHAMPTON ‘ l ) caf'dﬂo

FLOOD STUDY

b)

c)

d)

8)

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 meires, or
i.  20% of the channel depth; or
.  Flow velocity head

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 achleved 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
safely/access strip should be provided along at least one side of the channel
above the design fload lavel in addition to the access/maintenance berm.”

Please demonstrate how the proposed development complies with Section 8.10(e)
of the Quesnsland Urban Dralnage Manual — Recommended Maximum Flow
Velocities.

The Capricorn Municipal Development Guidelines, Clause D5.11(2), requires that
proposed “Overland flow paths shall be located on public land.”" Please
demonstrate how the application complies with this requirement.

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.

Mintgrove Pty Lid

Verston 1 18 Juna 2008
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LOT 2 ON RP§18770, ROCKHAMPTON
LOTZoRana) (_: Y Cardno

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 1982)QUDM).
The catchment areas draining into the site and the subcatchments adopted for the analysis
are shown on Figure 3.

Significant parls 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 fulure 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 2 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
conceniration 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 calchment 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 ARI 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 calchment.
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LOT 2 ON RP818770, ROCKHAMPTON
FLOOD STUDY Q cal'dﬂa

Table 1 Peak Flow Rates- 100 Year Event

[ Time of Concentration Areas
Overland | Stream Rainfall Peak
Location :‘;:ix:t".g Sub- Flow Flow Téx :f Intensity | Bushiand | Developed | Flow
Time Time (min) (mm/h) (ha) {ha) {m’Is)
{min) (min)
Minor Cresk System
MN1 MN1 856 25 11.0 237 2.89 0.62 1.72
MN2 MN2 8.0 1.0 10.0 247 0.27 0.28 0.3
MN3 MN1, MNZ, MN3 - 06 11.6 2316 3.16 1.95 2.60
"R L i : 37 163 204.2 3.6 2.90 2.80
MN5 MNS 2.0 26 11.6 231.6 210 0.55 1.29
MNG MN6 9.0 10 10.0 247 0.20 0.35 0.32
MN7 MN7 9.9 08 10.7 240 0.00 0.41 0.26
MN8 MNS, MNB, MNB - 19 1386 2165 230 1.30 1.1
MNS, MNG, MN7,
MN9 MNE. MN@ - 22 15.7 201.8 230 2.18 2.05
MN10 MN10 8.2 16 108 239 0.78 044 0.64
MN11 MN10, MN11 - 25 133 2179 0.78 1.16 0.99
MN12 MN12 9.0 20 1.0 237 0.82 0.27 0.55
MN13 MN13 9.0 23 113 2336 1.37 0.95 1.21
MN14 MN12, MN13, MN14 - 27 14.0 213 2.19 1.86 1.96
MN10, MN11, MN12,
MN1§ MN13, MN14, MN15 . 34 174 1926 2.97 3.92 3.10
MNSB, MN6, MNT,
MNB, MN9, MN10,
MN16 MN11, MN12, MN13, - 1.6 18.0 184 5.27 645 4.96
MN14, MN15, MN16
MN1, MN2, MN3,
M4, MNS, MNG,
MN7, MNB, MN9,
MN17 MN10, MN11, MN12, - 0.7 19.7 181.2 B8.43 an 756
MN13, MN14, MN15,
MN16, MN17
Major Creek System
MJ1 M3 87 8.2 16.9 1955 51.87 9.64 2485
MJ2 MJ2 9.0 16.0 25.0 161 91.89 11.18 33.74
MJ3 MJ1, MJ2, MJ3 - 43 203 148.1 156.36 28.28 56.52
MJ6 MJ1, MJ2, MJ3, MJB - 17.5 46.8 1148 156.36 48.01 4927
MJ4 MJ4 8.7 21 10.8 238 12.62 0.00 6.93
MJ5 MJ4, MJ5 - 136 24.4 162.8 1262 8.80 7.79
MJS MJS 13 - 13.0 220 0.00 4,32 247
MJ6 MJ1, MJ2, MJ3, MJ4,
(Foulkes St) | MJ5, MJ6 - 175 46.8 1148 168.98 56.16 54.90
MJ1, MJ2, MJ3, MJ4,
MJ7 MJ5. MJ6, MJ7, MJS - 10.8 57.7 102.3 168.98 66.69 51.43
MJ1, MJ2, MJ3, MJ4,
MJe MJ5, MJE, MJ7, MJ8, - 7.4 65.1 95.7 168.98 71.37 49.84
MJ9

Note: Refer to Figure 3 for location of subcatchments
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LOT 2 ON RP618770, ROCKHAMPTON

U cardno

FLOOD STUDY
Table 2 Peak Flow Rates- 1 to 50 Yesr Events
Rainfall intensity (mnvh) Areas Pesk Flow (m’/s)
Time of Cone.
Location (min) S0yr| 20yr 10 yr B"?.:'::“d D“"ﬂ Iw] Soyr | 20yr | 10yr
Masjor Creek System
MJ1 16.9 1725 144.4 124.3 51.87 9.64 211 16.1 13.2
MJ2 25.0 1430 | 1200 103.0 91.89 11.18 288 | 220 18.0
MdJ3 29.3 1314 | 1104 84.7 156.36 28.28 48.0 | 368 30.1
MJ6 46.8 1018 86.2 736 156.36 48,01 422 | 326 26.5
MJ4 10.8 2116 | 1764 151.2 12.62 0.00 5.0 3B 34
MJs 24.4 1448 | 1212 104.2 12.62 8.80 66 5.1 4.4
MJ6
(Foulkes St) 46.8 101.8 862 73.6 168.98 86.15 46.7 36.1 283
MJg 13.0 185.0 | 163.0 140.0 0.00 432 2.1 1.6 1.3
MJ7 57.7 90.8 76.4 65.8 168.98 66.69 440 | 338 217
MJB 65.1 853 716 61.3 168.98 71.37 | 423 | 324 ; 264
Rainfall intensity (mm/h) Areas Peak Flow (m’/s)
Time of Conc., —
Location (min) Syr 2yr 1yr '"g‘:ﬂd le::;,p’d Syr 2yv 1yr
Major Creek Systemn
MJ1 16.9 108.3 B4.2 65.2 51.87 9.64 1.0 76 55
MJ2 25.0 80.0 70.0 54.0 81.89 11.19 149 10.4 76
MJ3 29.3 834 64.7 50.0 156.36 28.29 25.2 175 12.7
MJ6 46.8 64.9 50.89 39.2 156.36 48.01 222 156 1.3
MJ4 10.8 132.2 101.8 78.6 12.62 0.00 26 1.8 13
MJ5 24.4 91.2 706 54.6 12.62 8.80 34 24 1.7
MJo 13.0 122 95 73 0.00 4.32 1.1 08 05
MJ6
(Foulkes 46.8 64.9 509 39.2 168.98 56.15 24.6 17.2 125
Street)
MJ7 §7.7 58.4 45.3 35.0 168.98 66.69 23.4 16.2 118
MJ8 5.1 544 | 423 32.8 168.98 71.37 223 | 155 | 113
Nole: Refer to Figure 3 for location of subcatchments
Minigrove Pty Lid Version 1 18 June 2008
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LOT 2 ON RP618770, ROCKHAMPTON ! )
FLOOD STUDY Q.l Cardno

3.

HYDRAULICS

Flood levels in the unnamed tributary of Limestone Creek were calculated using the
HECRAS steady state backwaler program developed by the US Army Corps of Engineers.

3.1 Existing Case

A HECRAS model of the tributary fiowing through the site was previously set up using
detailed surveyed cross-sections of the creek. The location of the cross seclions is shown
in Figure 4. Detailed tributary cross sections were obtained between Foulkes Street and
Rockhampton-Yeppoon Road. However, no survey data was available upstream of
Foulkes Strest and upstream cross sections were sourced from 5 meires contour
lopographical data.

As previously stated in the flood study prepared by Cardno in July 2007, a stretch of
approximately 300 metres of tributary downstream of the subjecl site has been or will be
reconfigured in the near future, this channel works are not the subject of the present study
(between cross seclions A21 and A300).

The existing scenario considers the filling and channel reprofilling previously recommended
for the lots located downstream of the subject site (Lot 2 on RP849709 and Lot 1 on
RP618770). The two 2700X2400 mm reinfarced concrete box culverts (RCBC) and the
road profile of Rockhampton-Yeppoon Road were included in the model.

The HECRAS model for the existing case reflects the previously reporied channel
reconfiguration and also considers that the entire length of the tributary crossing the subject
site (approximately 100 metres) remains in natural conditions (between cross sections
A320 and A415). The cross sections used for the existing case model are shown in
Appendix B. The pump station access road located in Lot 2 on RP848709 and associated
culverts were also included in the model.

A Manning's n value of 0.10 was conservatively assumed for the channel and adjacent
areas in each cross section. 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 fiood levels resulting from the analysis are presented in
Table 3. The corresponding 100 year ARI exlent of inundation for this scenario is plotted
on Figure 4.

3.2 Developed Case

The model of the developed scenario involves reprofilling the section of the tributary
crassing the subject site to Improve the conveyance of the tributary and to provide flood
immunity within the property. The stretch of creek traversing the site will be reconfigured to
a 23 metre wide channel (approximately 100 metres between cross sections A300 and
A415). The modified cross section plots for the developed case are provided in
Appendix C.

Mintgrove Pty Lid Version 1 18 June 2008
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LOT 2 ON RP@18770, ROCKHAMPTON ,

The new 23 metre wide channe! will mostly have 1:2 batter slopes and will be 2.7 metres
deep. A 1.8 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 inverl slope of the proposed channe! along the property will be
approximately 1.25 %. A Manning's n value of 0.10 was conservatively assumed for the
channe! 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 mode! for the
developed scenario.

The 100 and 10 year ARI events flood levels for the post-development scenario are
presented in Table 4. The corresponding 100year ARI extent of inundation for this scenario
is also plotted on Figure 4. The water levels for the existing and devsloped scenarios are
compared in Table 5.

Table 3 Existing 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) | (mis) | (m¥s) | (m AMD)
north A820 | 593 | 5042 1.02 3.13 50.30

north AT92 593 48.71 1.01 3.13 48.58
north A740 5.93 46.40 1.05 3.13 46.27
north AG73 7.79 43.74 1.19 4.14 43.54
north AS590 7.79 38.51 1.98 4.14 38.35

southcomb | A972 | 40.27 | 44.99 1.75 26.45 44.50
southcomb | A896 | 40.27 43.20 1.16 26.45 42,97
southcomb | A786 | 49.27 | 41.20 1.24 26.45 40.77
southcomb | A580 | 49.27 | 38.52 1.03 26.45 38.35
combined A510 55 38.05 0.73 29.32 37.55
combined A430 55 37.32 1.47 20.32 36.80
combined A415 65 37.06 1.40 20.32 36.69
combined A400 55 36.79 1.40 20.32 36.45
combined | A386 &5 36.49 1.45 29.32 36.14
combined | A362 55 36.08 1.22 29.32 35.67
combined A340 55 35.81 1.04 20,32 35.3
outlet A325 | 5143 | 3565 1.00 27.75 35.11
outiet A320 | 5143 | 35,59 1.06 27.75 35.06
outlet A300 | 5143 | 35.31 1.22 27.75 34.80
outlet A252 51.43 34.33 1.79 27.75 33.81
outlet A226 | 5143 | 33.96 1.41 27.75 33.26
outiet A200 | 5143 | 33.83 0.92 27.75 33.09
outlet A180 51.43 33.81 0.77 27.75 33.06
outlet A150 | 5143 | 3353 1.69 27.75 32.82
outlet Culvert (Pump station access road)
outiet A136 | 5143 | 33.02 2.06 27.75 32.14
outlet A130 | 5143 | 33.10 0.97 27.75 32.14
outlet A109 49.84 33.02 0.78 26.50 31.86

outlet A58 4084 | 32.86 0.61 26.50 31.74
outlet A36 40.84 32.85 0.57 26.50 31.73
Mintgrove Pty Lid Varsion 1 18 June 2008
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LOT 2 ON RP&1B770, ROCKHAMPTON

Q_‘r) Cardno

FLOOD STUDY
100 year ARl Event 10 year ARI Event
Reach | Cross- | Peak | Water | Channel | Peak Water
Neme | section | Flow | Level | Velocity | Flow Level
{m%s) | (mMAHD) | (m/s) |(m’/s)| (m AHD)
outlet A21 | 49.84 | 32.84 073 | 26.50 31.72
outlet A20 | 40.84 | 32.68 1.74 | 26.50 31.62
outlet Culvert (Yeppoon road)
outlet A-15 | 49.84 | 3164 2.16 | 26.50 31.33
outlet A-85 | 49.84 | 31,64 0.35 | 26.50 31.26
Note: cross seclions located within the site are shaded
Table 4 Developed Case Peak Flood Levels
100 year ARI Event 10 ysar ARI Event
Reach | Cross- | Peak | Water | Channe! | Peak Water
Name | section | Fiow | Level | Velocity | Flow Leve!
mYs) | (mAHD) | (mis) | (m%s) | (mAHD) |
north Ag20 | 593 50.5 0.79 3.13 50.30
north A792 | 593 | 4855 1.67 3.13 48,58
north A740 | 583 | 46.54 0.73 3.13 46.27
north A673 | 7.79 | 4351 1.96 4.14 4354
north AB90 | 7.79 38.9 0.82 4.14 38.35
southcomb | A972 49.27 44.82 2.12 26.45 44.50
southcomb | AB96 | 49.27 | 43.37 0.04 | 26.45 42,97
southcomb | A796 | 49.27 | 409 194 | 26.45 40.77
southcomb | A500 | 49.27 | 389 092 | 2645 38.35
combined | A510 55 38.83 0.38 | 2932 37.91
combined | A430 55 38.53 1.8 | 20.32 37.56
combined Culvert (Foulkes Street)
combined | A415 55 37.34 267 | 2032 36.75
combined | A400 58 37.27 1.39 20,32 36.64
combined | A386 55 37.09 158 | 20.32 36.47
combined | A362 55 36.74 1.63 | 2032 36.14
combined | A340 55 36.37 1.73 | 20.32 3578
outlet A325 | 5143 | 36.15 1.64 | 2775 35.56
outlet A320 | 6143 | 36.08 167 | 2775 | 3548
outlet A3DD | 5143 | 3553 2.06 | 27.75 35.04
outiet A252 | 51.43 | 34.37 1.74 | 27.75 33.81
outlet A226 | 5143 | 34.05 1.33 | 27.75 33.36
outlet A200 | 51.43 | 33.87 0.80 | 27.75 33.14
outlet A190 | 5143 | 33.81 0.77 | 27.75 33.06
outlet A150 | 51.43 | 33.53 1.69 | 27.75 32.82
outlet Culvert (Pump station access road)
outlet A135 | 5143 | 33.02 2.06 | 27.75 32.14
outlet A130 | 5143 | 331 0.97 | 27.75 32,14
outlet A100 | 4084 | 33.02 0.78 | 26.50 31.95
outlet A58 | 4984 | 32.86 0.61 26.50 31.73
outlet A36 | 40.84 | 32.85 057 | 26.50 31.72
Mintgrova Pty Lid Version 1 18 June 2008
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LOT 2 ON RP618770, ROCKHAMPTON

(Jj Cardno

FLOOD STUDY
100 year ARI Event 10 year AR Event
Reach Cross- | Peak | Water | Channel | Peak Water
Name | section | Fiow | Level | Velocity | Flow Level
{(m*s) | (m AHD) | (m/s) | (m%s) | (m AHD)
outiet A21 4984 | 32.83 0.73 26.50 31.71
outlet A20 49.84 | 3269 1.66 26.50 31.64
outlet Culvert (Yeppoon road)
outlet A-15 49.84 31.65 2.12 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
Table § Increase in Flood Levels
100 r 10 T
ﬁ':"f:' c::;:- ARI Event | ARI E:'.m
FRSHOD Afflux {(mm)
north _AB29 80 0
north AT92 -160 0
north AT40 140 0
north AB73 -230 0
north A580 380 0
southcomb AB72 -170 -60
southcomb AB96 170 50
southcomb AT96 -300 -80
southcomb A590 380 0
combined A510 780 380
combined A430 1210 660
combined Culvert (Foulkes Street)
combined A415 280 60
combined A400 480 190
combined A386 600 330
combined A362 660 470
combined A340 560 480
outlst A325 500 450
outlet A320 470 420
outlet A300 220 240
outlet A252 40 0
outiet A228 g0 100
outlet A200 40 S50
outiet A120 0 0
outlet A150 0 1]
outlet Culvert (Pump station access road)
| outlet A135 0 0
outiet A130 0 0
outlet A100 0 0
outiet A58 0 -10
outlet A36 0 -10
outlet A21 -10 -10
Mintgrove Pty Ltd Version 1 18 June 2008
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LOT 2 ON RPE18770, ROCKHAMPTON ' ) Card,
FLOOD STUDY QJ ; no

Resch | Gross | aniPvent | ARIEvent
Name section Afflux (mm) —
outlet A20 10 20
outlet Culvert (Yeppoon road)

outlet A-15 10 0
outlet A-85 0 0

Note: cross sections located within the site are shaded

According 1o results reported in Table 4, the maximum level obtained upstream of Foulkes
Street is 38.53 mAHD, the top of the embankment on the upstream side of the Foulkes
Street culvert has an elevation of 39.54 mAHD (refer to appendix D for details of culvert).
Thus, the obtained results demonstrate that Foulkes Street is immune to flooding in
occurrence of the 100 year AR| event.

Further, results presented in Table 5 show that Foulkes Street culvert causes a maximurm
increase In flood levels of 1210 mm within the property upstream of the site. This affiux will
be dissipaled within 350 metres from the upstream side of the culvert.

Channel velocities presented in Table 4 indicate that @ maximum velocity of 2.06 m/s will
occur within the proposed channel. The longiludinal siope of the channel is 1.25%, the
banks of the channel are considered to comprise erosion resistant soil, as the invert of the
channel will be grassed and the batiers of the channel will be lined with a jute mat and
landscaped plantings. Therefore the obtained velocities are within the range of 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).

The velocities within the Foulkes Street culvert for all the design ARI events (1 to 100 year)
were extracted from the model and are presented in Table 6.

Table 6 Flow Velocities within Culvert A 140 - 1 to 100 year ARI Events

Velocity Valocity d/s end of
ARI Event (yr) | Qcuven (M¥8) | Quei (m'fs) | downstream apron (m/s)
end (m/s) | (Cross section A415)
100 55.00 = 5.1 2.67
50 46.68 - 490 2.53
20 36.08 - 4.60 2.33
10 20.32 o 3.36 248
5 "24.58 = .17 241
2 17.24 - 3.82 1.88
1 12.50 - 3.52 1.64

Based on the velocities presented in Table 6, it can be observed that the outlet of the
culvert should be protected to aveid local scour in occurrence of large flood events.

According to the guidelines for Stormwater Outlet Design in Perks and Waterways issued
by Brisbane City Council in 2003, the 10 metres of creek located immediately downstream
of the culvert apron should be protected to avoid scour. Loose rocks with a dg of at least
100 mm are recommended as scour protection devices.

Mintgrove Pty Ltd Varsion 1 18 June 2008
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LOT 2 ON RP618770, ROCKHAMPTON '
LOT 2 ON RP6! Q’ Y Cardno

Approximately 10 metres of the channel invert just downstream of the Foulkes Street
culvert's concrete apron are already armoured with loose riprap. Photos of the existing
protection are provided in Appendix D. The upstream width of the armoured channel invert
is equal to the apron width (9 metres) and the downstream width of the invert is 15 metres.
Therefore, the banks of the channel should also be armoured to a height of 2,5 metres to
match the existing invert armouring. 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.

Mintgrova Pty Ltd Version 1 18 June 2008
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LOT 2 ON RP618770, ROCKHAMPTON
LOT 2 ON PGS Q’ Yy Cardno

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.

itom 1.

Please provide a Flood Study, prepared and certified by & 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, &s 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);

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 sultably 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-tevelopment 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 caiculated for both the 100 and
10 year Average Recurrence Interval (AR!) events and are reported in Tables 3 and 4.

Two development scenarios (existing and 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, it includes
channel reprofilling previously recommended for the lots located downstream of the subject
site (in Lot 2 on RP849709 and Lot 1 on RP818770).

For the developed case, the existing tributary will be reconfigured to a 23 metre wide
channel to provide adequate flow conveyance within the tributary. Foulkes Street and the
corresponding culverts located underneath (just upstream of the site) were also included in
this case,

A complete set of cross sections used for the HECRAS models for both scenarios (existing
and developed) are included in Appendices B and C of the report. All paramelers used
within the HECRAS models are explained in section 3 of the report

Mintgrave Pty Ltd Verslon 1 18 Juns 2008
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LOT 2 ON RP618770, ROCKHAMPTON
LOT2 O AP0 QJ Yy Cardnoc

ltem 2.

Pleass demonsirate 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 Channe! Hydraulics” including, but not limited to, the
following:

a)  Please demonsirate 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 0on 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), reguler
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 channe! side slope
stability.”

Response:

The proposed channel comprises 1:2 batter slopes and will be lined with jute mats and
landscape plantings. A conservative “Manning's n” coefficient of 0.1 has been used
throughout the entire HECRAS models of both exisling and developed cases to represent
the existing vegetation of the gully crossing the site and the ultimate roughness of the
proposed channel. The roughness coefficient used herein Is equivalent to natural channels
with dense plant growth and woody shrubs in banks.

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
Il.  20% of the channel depth, or
ill.  Flow velocity head

Response:

The freeboards obtained within the channel are listed in the Table below. It can be noted
that the minimum fresboard within the proposed channel! is 0.43 m at cross sections A400
and A388. The maximum free board within the channel is 0.93 m at crass section A300.
These fresboards match and in most cases exceed the requirements listed in QUDM.

Minlgrove Pty Ltd Version 1 18 June 2008
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Max Ch 100yr
Chainage | Elevation | ARIW.L oadﬂ:rt Fro?;?ard
{m AHD) | (m AHD)
A415 38.14 37.34 0.38 0.8
A410 38.07 37.36 0.40 0.71
A400 377 37.27 0.45 0.43
A386 37.52 37.08 0.45 0.43
A362 37.23 36.74 0.44 0.49
A340 36,95 36.37 0.42 0.58
A325 36.77 36.15 0.42 0.62
A320 36.71 36.06 0.41 0.65
A300 36.46 35.53 0.35 0.93

¢) Please demonstrate how the proposed development complies with Section 8.13 of
the Queensland Urban Drainage Manual ~ Other Considerations, which states, in
pari, 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
al a level corresponding lo 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 melre wide
safety/access strip should be provided along al least one side of the channel
above the dasign flood level in addition o the access/maintenance berm.”

Response:

A 1.8 m wide maintenance berm would be placed in one 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 1’;":::“3"“
m AHD)
A400 36.32 35.97
A386 36.32 35.81
A362 36.03 35.51
A340 35.78 35.20
A325 35.57 35.00
A320 35.51 34.94
A300 35.26 34.56

d)  Please demonsirate how the proposed development complies with Section 8.10(e) of
the Queensiand Urban Drainage Manual - Recommended Maximum Flow Velocities.

Minigrove Pty Lid Version 1 18 June 2008
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LOT 2 ON RP618770, ROCKHAMPTON
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Response:

Channel velocities presented in Table 4 indicate that a maximum velocity of 2.06 m/s will
occur within the propased channel. The longitudinal slope of the channel is 1.25%, the
banks of the channel are considered to comprise erosion resistant soll, as the invert of the
channel will be grassed and the batters of the channel will be lined with a jute mal and
landscaped plantings. Therefore the obtained velocities are within the range of 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).

8)  The Capricorn Municipal Development Guidelines, Clause D5.11(2), requires that
proposed “Overland flow paths shall be located on public land.” Please demonstrate
how the application complies with this requirement.

According to results reported in Table 4, the maximum level obtained upstream of
Foulkes Street is 38.53 mAHD, the top of the embankment on the upstream side of
the Foulkes Street culvert has an elevation of 39.54 mAHD. Thus, the obtained
results demonstrate that Foulkes Street is immune to fiooding in occurrence of the
100 year ARI event. Consequently, the 100 year ARI peak flow rate will be contained
within the drainage reserve at all times. The drainage reserve is public land and will
be owned by Council.

Further, results presenied in Table 5 show that Foulkes Street culvert causes a
maximum increase in flood level of 1210 mm within the property upstream of the site.
This afflux will be dissipated within 350 metres from the upstream side of the culvert.

) Please demonstrate how the propossd open channel will provide for low-flow evenls
consistent with the Capricorn Municipal Development Guidelines and the
Queensland Urban Drainage Manual,

The proposed channel reconfiguration involves improving the condition of the
tributary running through the site. The stretch of creek traversing the site will be
reconfigured to a 23 metre wide channel (approximately 100 metres between cross
sections A300 and A415). The new 23 metre wide channel will mostly have 1:2
batter slopes and will be 2.7 metres deep. A 1.8 metre wide maintenance berm will
be located within the channel above the inundation level corresponding to the 1 year
ARl event. The channel invert will be grassed while the banks will be lined with jute
mats and landscaped. The invert slope of the proposed channel along the property
will be approximately 1.25 %.

Due to large catchment area draining into the creek (225 hectares) and the
consequent large flow rates, it Is considered impractical to place pipes underneath
the channel to carry the low flows. The capacity of the pipes would be negligible
compared to the runoff that will occur and it is considered that a piped systemn would
require frequent maintenance. Rather than providing a low flow pipe system, the
channel invert will have a constant longitudinal gradient of 1.25 % that will allow the
channel to be self draining. The invert width will be at least 11 metres, thus allowing
access by machinery.

Mintgrove Pty Ltd Varsion 1 18 June 2008
JAR031 01D OIWPAUNe2008 Ky dot Commerdial in Confidence Page 18




LOT 2 ON RP618770, ROCKHAMPTON
FLOOD STUDY (. ) Cardno

5.

CONCLUSION

it is proposed by Mintgrove Pty Lid 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 Cauncil 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 fiood
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,
two development scenarios were analysed within the present study:

¢ Existing conditions ; and
« Developed conditions (channel reprofiling and Foulkes Street)

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 660 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 flonding In occurrence of the
100 year ARI event. However, Foulkes Street and its associated culvert cause a maximum
increase in flood levals of 1210 mm upstream of the site in occurrence of the 100 year ARI

storm event. This afflux will be dissipated within 350 metres from the upsiream side of the
culvert.

Obtained velocities indicate that a maximum velocity of 2.06 m/s will occur within the
proposed channel. The longitudinal slope of the channel is 1.25%, 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 within the range of permissible velocities
recommended in Table 9.05.3 of QUDM 2007 for channels with gradients between 1 and
2% (2.1 to 2.8 nvs).

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 (inciuding the banks). Loose rocks with a dgp 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 1 18 June 2008
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FIGURES

Figure 1  Locslity Plan

Flgure Z Proposed Developmaent

Figure3 Catchment Plan

Figure4 100 year Flood Inundation- Existing and Developed Conditions
Figure 5 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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APPENDIX C

HECRAS Cross Sections (Developed Case)
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APPENDIX D — Culvert Calculation (Existing
Structure under Rockhampton/Yeppoon Road)
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CulvertW - Design Case No 2

(File: R12063.CUL - Date: 19-6-2013)

. . 34.600m |

i L _ _ ]
2 No 2700x2400 RCBC (2.743x2.438) at a slope= 0.58%
Inlet RL 28.900m Outlet RL 28.700m

Culvert Data

Using Mannings ™' = 0.013
Entrance Loss Coefficient 'l= 0.500
Entrance - Wingwall flare 90-15 deg

Weir Data
Weir Length = 15.000mWeir Coefficient = 0.577
Weir Crest Height = 3.800m (RL 32.500m)

Effective tailwater depth 2.400m (RL 31.100m)

nu

Head Loss in Culvert 1.183m

Depth at outiet adopted to
| calculate outlet velocity = 1.811m (RL 30.511m)
| Outlet Velocity = 4.968m/s

INLET control

Headwater is at RL 32.569m - 0.069m above Weir Crest
Tailwater is at RL 31.100m - 2.400m above outlet invert

Copyright lceMinster Pty Ltd(1994)
Ph Australia 015 - 141 221

No Channel Data specified to be used

Headwater

Approach Flow = 49.840m3/s i
Flow in each Culvert = 24.689m3/s f
Flow over weir = 0.462m3/s (depth = 0.069m)
Tailwater depth = 2.400m (RL 31.100m)

Using fixed Tailwater depth

Critical depth at outlet = 2.020m (RL 30.720m)




,,,,,

APPENDIX E — Channel Profile Sketches and
Preliminary Design Contours
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APPENDIX F — Culvert Calculation (Internal Major
Structure)
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CulvertW - Design Case No 1

(File: R12063.CUL - Date: 19-6-2013)

i 3 22.000m ;
3 No 2400x2100 RCBC (2.438x2.134) at a slope= 0.91%
Inlet RL 29.800m Outlet RL 29.600m

|

Culvert Data

Using Mannings n' =0.013
Entrance Loss Coefficient 'I= 0.500
Entrance - Wingwall flare 90-156 deg

Weir Data
F Weir Length = 20.000mWeir Coefficient = 0.577
Weir Crest Height = 2.900m (RL. 32.500m)

No Channel Data specified to be used

Headwater

Approach Flow = 49.840m3/s

Flow in each Culvert 15.940m3/s

Flow over weir 2.020m3/s (depth = 0.152m)
Tailwater depth 1.900m (RL 31.500m)

Using fixed Tailwater depth
Critical depth at outlet
Effective tailwater depth
Head Loss in Culvert
Depth at outlet adopted to
calculate outlet velocity
QOutlet Velocity

nnin

1.629m (RL 31.229m)
1.900m (RL 31.500m)
0.786m

I

1.230m (RL 30.830m)
5.294m/s

o

|
. INLET control

; Headwater is at RL 32.652m - 0.152m above Weir Crest
l Tailwater is at RL 31.500m - 1.900m above outlet invert
|
i
|
E

Copyright IceMinster Pty Ltd(1994)
Ph Australia 015 - 141 221
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APPENDIX G - Stormwater Management Quality
Plan
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