
CONCRETE

SITE WORKS

GREY CONCRETE - BROOM SWEPT (LIGHT).
CONFIRM EXTENT OF SURROUNDING PATHS WITH
CIVIL DRAWINGS & SITE PLANS

FIXTURES

PLUMBING FIXTURES & DRAINAGE

HOSE COCKS - BRASS HOSECOCK WITH DUEL CHECK VALVE.
MOUNT 900mm ABOVE FFL. REFER TO PLANS FOR LOCATIONS

300 x 300 GALV STEEL GRATE TO ALL DOWNPIPES. SCREW FIXED
DOWN THROUGH SLAB.

PROVIDE 90dia SLEAVED SLOTTED AGG DRAIN BEHIND RETAINING
WALLS NOTED.

GATES

DOORS & WINDOW

REFER TO CHAIN MESH DETAILS

BLOCK WORK

BLOCKWORK / LINING/ CLADDING

190mm GREY BLOCKWORK - PAINT FINISH. (ALLOW TWO COLOURS).

BLOCKWORK TO FIELD SIDE TO BE LEFT FLUSH JOINTED

SITE PLAN

PROJECT FINISHES / SPECIFICATION

GENERAL

STEEL WORK

ALL EXPOSED STEELWORK TO BE AS PER STRUCTURAL ENGINEERING
DETAILS. ALL EXPOSED STEEL (COLUMNS, BEAMS ETC) TO BE HOT DIP
GALV FINISH (UNLESS NOTED OTHERWISE)

GENERAL

ELECTRICAL

REFER TO ELECTRICAL DRAWINGS / SPECIFICATION

GENERAL

PAINTING

PAINT SYSTEM. PROVIDE STAINS, PRIMERS, SEALERS & UNDERCOATS
WHICH ARE SUITABLE FOR THE SUBSTRATE AND RE COMPATIBLE WITH
THE FINISH COAT AND EACH OTHER. ALL PAINTED SURFACES TO HAVE
TWO COATS. PROVIDE DULUX OR APPROVED EQUAL.

BLOCKWORK

STRUCTURAL STEEL

GRIND WALL BLOCKWORK TO SMOOTH EDGES.
1 COAT PRIMER
2 COATS DULUX WEATHERSHIELD (TWO COLOURS)

HOT DIP GALV FINISH

TANKING

PROVIDE SIKA SIKALASTIC 1K (OR APPROVED EQUAL) TO EXPOSED
BLOCKS WALLS AND BACKED FILLED AREAS REQUIRING TANKING /
WATERPROOFING.

STAIR NOSING

GENERAL

PROVIDE TREDSAFE (OR APPROVED EQUAL) AA125 STAIR NOSING WITH
SELECTED COLOUR INSERT. TO COMPLY WITH AS1428.1

TACTILE INDICATORS

PROVIDE  TACTILE SYSTEMS AUSTRALIA (OR APPROVED EQUAL)
STAINLESS STEEL WITH POLYURETHANE INFILL TACTILE INDICATORS.
WDSP-13S-TSA (COLOUR TO BE CONFIRMED).

ARTIFICAL GRASS

PROVIDE ARTIFICIAL TURF FIELD TURF AUSTRALIA SUMMER PRESTIGE
40mm. FIX IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS

SIGNAGE

FENCING - NEW FIELD

GALVANIZED COATINGS

ALL FERROUS MATERIALS SHALL HAVE COATINGS OF ZINC COMPLY WITH
AS1650. THE COATING FOR WIRE SHALL BE TYPE A (HEAVY GALVANIZED)

WIRE

ALL WIRE SHALL BE MANUFACTURES FROM STEEL HAVING A TENSILE
STRENGTH NOT LESS THAN 370MPa NOR MORE THAN 550MPA. PVC
COATED THROUGHOUT

FITTINGS

ALL CLAMPS, PIPE FITTINGS, HINGES, BOLTS, NUTS AND ANY OTHER
METAL PARTS SHALL BE MANUF. FROM PLAIN CARBON STEEL OR
MALLEABLE CAST IRON & GALV

FOOTINGS

ALL FOOTINGS TO BE READY MIX CONCRETE 20MPa TO BE USED. REFER
TO STRUCTURAL ENGINEERING DETAILS

STEEL TUBES

ALL TUBES TO COMPLY WITH AS1074

RAILS

RAILS SHALL BE STRAIGHT AND FREE FROM JOINTS, SIZE TO BE 40mm NB -
UNLESS NOTED OTHERWISE. MEDIUM GALV BOTTOM RAIL LOCATION TO
BE MAXIMUM 50mm ABOVE TOP OF KERB OR TOP OF EXTERNAL WALL.

GATE

GATES SHALL BE FABRICATED OUT OF 30NB PIPE FOR POSTS & RAILS AND
25NB FOR BRACING MEMBERS

POSTS

POST SHALL BE MEDIUM GALV & STRAIGHT AND FREE FROM JOINTS, SIZE
TO BE 50mm. MAX SPACING 3.0m. SUPPLY CAPS TO ALL POSTS

BRACING STAYS

BRACING STAYS SHALL BE PROVIDED WITHOUT JOINTS AND SHALL BE
40mm NOMINAL BORE MEDIUM

CHAIN WIRE

CHAIN WIRE TO BE MANUF. FROM 3.15 DIA WIRE FOR HEAVY GALV CHAIN
WIRE TO FORM A UNIFORM 50mm MESH. CHAIN WIRE WHERE NOTED TO
HAVE BARBED SELVEDGE TOP AND KNUCKLED SELVEDGE BOTTOM. PVC
COATED THROUGHOUT. GREEN FINISH THROUGHOUT FOR EXTERNAL
FENCE AND FIELD SURROUND FENCE TO BE KNUCKLED SELVEDGE TOP &
BOTTOM. BLACK POSTS

SUPPORT CABLES

2 SUPPORT CABLE SHALL BE 4mm SPIRAL TENSION CABLE FOR EXTERNAL
FENCE

LACING AND TIE WIRE

LACING AND TIE WIRE SHALL BE 2.00mm DIA WIRE. THE FOLLOWING IS
MINIMUM STANDARD REQUIRED
a. GATES - ALL DIAMONDS LACED RAILS AND RESTS
b. POSTS - TIES AT 300mm CENTRES
c. TOP & BOTTOM RAILS - TOTALLY LACED EACH DIAMOND
d. ALL OTHER SUPPORT CABLES - CLIPS OR TIE WIRE AT 500mm
INTERVALS.

NYLON NETS

NYLON NETTING SPEC.
1. 60ply 45mm UV TREATED BLACK NYLON NETTING COMPLETE WITH
10mm OVERLOCKED ROPED EDGES ALL ROUND FOR EACH REQUIRED
AREA

2. FIXING ON NETTING TO FIELD SIDE. PROVIDE 3off SUPPORT CABLES
INTERNALLY ARE 6mm STAINLESS STEEL COMPLETE WITH HYDRAULIC
SWAG AND THIMBLES, EYES & TURN BUCKLES

3. MAIN SUPPORT POST AND RAILS STRUCTURE ARE GALV PIPE PAINTED
BLACK AS PER ENGINEERING DESIGN

4. FIXING OF NETTING TO 6mm SUPPORT CABLES ARE 6mm STAINLESS
STEEL SNAP HOOKS AT 1m CENTRES

5. FIXING OF NETTING TO POST AND RAILS ARE BY 'P' CLIPS OR 6mm
WIDE STAINLESS CABLE TIES AT 500mm CENTERS

BLOCK WALLS TO FIELD

BLOCKWORK TO BE LEFT FLUSH JOINTED

CLEAN BLOCKWORK FACE AND RUBBED WITH A CONCRETE RUBBING
BLOCK TO SMOOTH AN ROUGH BITS

ANY IMPERFECTIONS TO BE FILLED WITH ACRAPATCH (WITH ADDED
GP CEMENT (REFER TO PRODUCT SPECS)

PRIME WITH 1 COAT DULUX ACRATEX GREEN RENDER PRIMER (OR
APPROVED EQUAL)

ONCE PRIMED - OVERCOATE WITH 2 COATS DULUX ACRASHIELD.
SPRAVED THAN BACK ROLLED WITH TICK NAP ROLLER. (OR APPROVED
EQUAL)

ALL TURF SURROUND FENCING POSTS, RAILS, FITTINGS & GATES TO BE
PAINTED AS PER SPEC PRIOR TO ERRECTION ON SITE, ONLY MINOR
TOUCH UP OF PAINT WORK AFTER ERECTION.

FENCING EXISTING FIELD

SUPPLY ADDITIONAL POSTS, RAILS, GATES & GALV CHAINWIRE AS PER
DETAILED DRAWINGS.

PROVIDE 2No. PROJECT SIGNAGE (ONE ON WATER STREET, ONE ON MASON
STREET) APPROX 3.0m WIDE x 2m HIGH. CONTRACTOR TO SUBMIT SIGN
WRITTING PROOF FOR APPROVAL PRIOR TO MANUFACTURING. SIGN TO BE
ERRECTED AT START OF THE PROJECT. SIGNAGE TO BE CONFIRMED BY

KALKA SHADES REDEVELOPMENT

PROJECT

AUSTRALIAN GOVERNMENT (+LOGO)
QUEENSLAND GOVERNMENT (+LOGO)
ROCKHAMPTON REGIONAL COUNCIL (+LOGO)
ROCKHAMPTON HOCKEY ASSOCIATION (+LOGO)

FUNDING

TBC (+ CONTACT NUMBER)

HEAD CONTRACTOR

CIVIL - CALIBRE GROUP
BUILDING DESIGNER - DEZIGN ELEMENTS
STRUCTURAL - JS2
ELECTRICAL - ANDERSON CONSULTANTS
BUILDING HYDRAULICS - CALIBRE GROUP
FIELD IRRIGATION - HYDROPLAN

LEAD CONSULTANTS

GENERAL

PROVIDE CHAINWIRE (PVC COATED) FENCE. REFER
TO DETAILS

FIELD KERBING

a) PAINT TOP, FACE & BASE OF CHANNEL OF KERBS TO TURF EDGE AND
SIMILAR TO KERB STORMWATER GULLY PITS WITH JOTUN JOTACOTE 605
TWO PACK EPOXY COATING
b) APPLY A TOP COAT OF FLEXIBITHANE TO ABOVE AREAS NOTED.

LOCK SCHEDULES

MASTER KEY SYSTEM TO ALL DOORS / GATES. HARDWARE SPEC BY
OTHERS.

FENCES / FENCE POSTS / SUPPORTS

INTERNAL FENCES TO FIELD

COLOUR SCHEDULE - SITE PLAN

NYLON FENCE TO FIELD

EXTERNAL COMPOUND CHAIN WIRE
FENCE NEW FIELD

FENCE TO EXISTING FIELD

BLOCK WORK

BLOCKWORK TO INTERNAL PATHS

EXTERNAL BLOCKWORK TO COMPOUND

BLOCKWORK TO FIELD (EG BEHIND GOALS)

GENERAL

STAIR NOSING

TACTILES

HANDRAILS

BLACK

BLACK

GREEN

REUSE EXISTING GALV CHAIN WIRE

NATURAL FINISH. SMOOTH SURFACE

WATERPROOFED. PAINTED TO MATCH COLORBOND 'MANGROVE'

PAINT TO MATCH COLORBOND 'GULLY' (REFER PAINTING SPEC'S)

YELLOW

STAINLESS STEEL WITH YELLOW INSERTS

HOT DIPPED GALV FINISH. NO PAINT.

FIELD KERBING GREY

LEGEND

COL COLUMN

DP DOWN PIPE

SK SINK

ST STEP

DF DRINK FOUNTAIN

HC HOSE COCK

FI FIELD INLET

DB DISTRIBUTION BOARD

COMM COMMUNICATION CABINET

AC AIR CONDITIONER

FR FRIDGE

LB LOUVRE BLOCK

NB NOMINAL BORE

GALV GALVANIZED

MH MAN HOLE

AH ACCESS HATCH

ISSUED FOR
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EXISTING TURF

EXISTING CAR
PARKING

FRENCHMANS CREEK

FR
E

N
C
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M
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S
 C

R
E

E
K

EXISTING FENCE LINE

EXISTING CLUB
HOUSE

FRENCHMANS CREEK

SITE

COMPOUND

SITE
ACCESS 2

SITE ACCESS 1

PRIMARY ACCESS

CONTRACTOR TO REMOVE EXISTING
CHAIN MESH FENCE (AS REQUIRED FOR
SUFFICIENT ACCESS TO SITE).
CONTRACTOR TO REPAIR AND REINSTATE
AND FENCE POST REMOVED OR DAMAGED.

EXTENT OF CONTRACTORS SITE AREA.
PROVIDE FENCE TO WORK PLACE
HEALTH & SAFETY REQUIREMENTS AND
MAINTAIN THROUGHOUT CONTRACT
PERIOD. RELOCATE FENCE AS WORK
PROGRESSES

CONTRACTOR TO
REINSTATE / REPAIR ALL
DAMAGED BITUMEN /
CONCRETE AND TURF ON
COMPLETION

CONTRACTOR TO REINSTATE /
REPAIR ALL DAMAGED BITUMEN /
CONCRETE AND TURF ON
COMPLETION

CONTRACTOR TO REINSTATE /
REPAIR ALL DAMAGED BITUMEN /
CONCRETE AND TURF ON
COMPLETION

PROPOSED TURF

SITE ACCESS 2

SECONDARY ACCESS

CONTRACTOR TO ALLOW TO
DEMOLISH CONCRETE SLABS &
NETS

EXISTING SHEDS TO BE REMOVED BY
CONTRACTOR AND TOTALLY
REMOVE AND DISPOSE OFF UNDER
THIS CONTRACT. RRC TO ARRANGE
DISCONNECTION OF POWER

ONLY USE ACCESS WHEN REQUIRED.

STRICTLY NO ACCESS ON SATURDAY /

SUNDAY (DURING HOCKEY SEASON

90.00°

FENCING TO WORK AROUND EXISTING
FIELD. ONLY ERECT AS NEGOTIATED TO
MINIMIZE DISRUPTION TO EXISTING
FIELD. ERECT AS LATE AS POSSIBLE.

CONTRACTOR TO DEMOLISH
EXISTING TREES/ GRIND STUMPS/
REMOVE ROOTS FOR NEW
EARTHWORKS.

DEMOLISH EXISTING BITUMEN ROAD
AND PATH AS SHOWN DASHED FOR
NEW EARTHWORKS.

EXISTING SHEDS TO BE REMOVED BY
CONTRACTOR AND TOTALLY
REMOVE AND DISPOSE OFF UNDER
THIS CONTRACT. RRC TO ARRANGE
DISCONNECTION OF POWER

CONTRACTORS FENCE FOR NEW
SERVICES. REMOVE ONCE WORK IS
COMPLETED.

DEM TREE

DEM TREES

DEM TREES

EXISTING NATURAL GRASS
IRRIGATION NETWORK (RING MAIN
/ LATERAL LINES, SOLENOID ETC
TO BE TOTALLY REMOVED AND
BACKFILLED BY CONTRACTOR

CONTRACTOR TO REMOVE SHADE
STRUCTURE AND STORE FOR OTHERS
TO ERECT AT LATER DATE.
CONTRACTOR TO ALLOW TO REMOVE
SLAB

CONTRACTORS PROPOSED  F
ENCE LINE

PROPOSED SITE

SIGN 1

PROPOSED SITE

SIGN 2

NATURAL GRASS RELOCATED
RINGMAIN APPROX NEW LOCATION

ISSUED FOR
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EXISTING FENCE LINE

EXISTING CLUB
HOUSE

PROPOSED TURF

EDGE OF CRICKET
FIELD BOUNDARY

FRENCHMANS CREEK

EXISTING
SWITCHBOARD

EXISTING COVERED
SEATING

EXISTING COVERED
SEATING

EXISTING
COVERED AREAS
TO REMAIN

EXISTING TECH
BENCH TO REMAIN

EXISTING SCORE
BOARD

PROPOSED ELEVATED
ACCESS WALKWAY

CONTRACTOR TO REPAIR
DAMAGED GROUND AT

COMPLETION OF WORKS.
PROVIDE NEW TURF.

REFRE TO CIVIL
DRAWINGS FOR

EARTHWORK

REFRE TO CIVIL
DRAWINGS FOR

EARTHWORK

PROVIDE NEW 6.0m DOUBLE
GATE CUT INTO EXISTING.
REFER TO DETAILS

AUTO PUMP. REFER TO CIVIL
AND HYDRAULIC
ENGINEERING DETAILS

EXISTING POWER
SUPPLY

EXISTING SEWER
PUMP STATION

NEW BITUMEN ACCESS FOR
SERVICE / EMERGENCY VEHICLE.
REFER TO CIVIL & STRUCTURAL
ENGINEERING PLANS

ISSUED FOR
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SITE

COMPOUND

SITE
ACCESS 2

PROPOSED TURF

CONTRACTOR TO ALLOW TO
DEMOLISH CONCRETE SLABS &
NETS

EXISTING SHEDS TO BE REMOVED BY
CONTRACTOR AND TOTALLY
REMOVE AND DISPOSE OFF UNDER
THIS CONTRACT. RRC TO ARRANGE
DISCONNECTION OF POWER

CONTRACTOR TO DEMOLISH
EXISTING TREES/ GRIND STUMPS/
REMOVE ROOTS FOR NEW
EARTHWORKS.

DEMOLISH EXISTING BITUMEN ROAD
AND PATH AS SHOWN DASHED FOR
NEW EARTHWORKS.

EXISTING SHEDS TO BE REMOVED BY
CONTRACTOR AND TOTALLY
REMOVE AND DISPOSE OFF UNDER
THIS CONTRACT. RRC TO ARRANGE
DISCONNECTION OF POWER

EXTENT OF CONTRACTORS SITE AREA.
PROVIDE FENCE TO WORK PLACE
HEALTH & SAFETY REQUIREMENTS AND
MAINTAIN THROUGHOUT CONTRACT
PERIOD. RELOCATE FENCE AS WORK
PROGRESSES

FENCING TO WORK AROUND EXISTING
FIELD. ONLY ERECT AS NEGOTIATED TO
MINIMIZE DISRUPTION TO EXISTING
FIELD. ERECT AS LATE AS POSSIBLE.

DEMOLISH EXISTING PALM TREES /
GRIND STUMP / ROOTS AS REQUIRED FOR
NEW RAMP / RETAINING WALLS.

CONTRACTOR TO REMOVE ALL
EXISTING IRRIGATION AND ALSO

RELOCATE RING MAIN TO
SOUTH OF NEW FIELD. REFER
TO CONSULTANT DRAWINGS.

DEM TREE

DEM TREE

DEM TREE

DEM TREE

DEM TREES

CONCTRACTOR TO REMOVE SHADE STRUCTURE AND
STORE FOR OTHERS TO ERECT AT LATER DATE.
CONTACTOR TO ALLOW TO REMOVE SLAB

DEM TREES

NATURAL GRASS RELOCATED
RINGMAIN APPROX NEW LOCATION

ISSUED FOR
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1.0 Introduction

1.1 Background
In February 2016 Rockhampton Regional Council (RRC) engaged AECOM Australia Pty Ltd (AECOM)
to undertake a preliminary flood impact assessment for a second field at the Kalka Shades Hockey
Complex, located off Water Street, Koongal. The preliminary assessment was delivered in April 2016,
the findings of which can be reviewed in AECOM letter RL44/16 (dated 15 April 2016).

Following delivery of the preliminary flood impact assessment, the Rockhampton Hockey Association
(RHA) decided to investigate alternative sites for the complex, mainly due to predicted local catchment
flood impacts. This investigation did yield an alternative site, in Parkhurst, which was progressed by
RHA to the point where final design and costings were estimated. This site however was also found to
be unsuitable, due to the large cost of developing two new fields to achieve RHAs desired level of
service. RHA undertook further discussions with RRC and ultimately made the decision to further
investigate development of the Kalka Shades complex.

AECOM are currently undertaking the Floodplain Management Services (FMS) project for RRC. Within
the FMS project, AECOM have recently developed updated direct rainfall TUFLOW hydraulic models
for local catchments within the Rockhampton area. This includes the Frenchmans Creek and Thozets
Creek catchments, which encompasses the Kalka Shades complex.

Following discussions between RRC and AECOM it was agreed that the latest hydraulic model would
provide a better representation of the existing and proposed conditions at the Kalka Shades complex,
when compared to the previous hydraulic model used for the preliminary assessment in April 2016.

1.2 Project Objectives
The key objectives of this project are to:

· Update predicted impacts of the proposed Kalka Shades development, using the latest hydraulic
modelling available for the catchment.

· Further refine flood mitigation options, to reduce potential hydraulic impacts to an acceptable
level.

· Assess whether improved local catchment flood immunity can be achieved for the existing field,
with the implementation of reasonable mitigation works to offset impacts to an acceptable level.

1.3 Report Structures
The structure of this report is as follows:

· Section 2.0 describes the Frenchmans Creek and Thozets Creek Local Catchment Flood Study
(AECOM, 2017) which has been adopted for this project.

· Section 3.0 describes the hydraulic model development and results.

· Section 3.6 presents project conclusions and recommendations.

· Section 5.0 presents the references used during the project.

1.4 Notes on Flood Frequency
The frequency of flood events is generally referred to in terms of their Annual Exceedance Probability
(AEP) or Average Recurrence Interval (ARI). For example, for a flood magnitude having 5% AEP,
there is a 5% probability that there will be floods of equal or greater magnitude each year. The
correspondence between the two systems is presented in the ensuing table.
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Table 1 AEP to ARI Comparison

Annual Exceedance Probability (AEP) % Average Recurrence Interval (ARI) Years

63 (1 EY) 1

39 2

18 5

10 10

5 20

2 50

1 100

0.5 200

In this report, the AEP terminology has been adopted to describe the frequency of flooding.

1.5 Limitations and Exclusions
The following limitations apply to this study:

· All design flood events were assessed for a single critical duration, based on an analysis of
multiple storm durations for the 1% AEP event, which was completed in the Frenchmans Creek
and Thozets Creek Baseline Flood Assessment (AECOM, 2017).

· Aerial survey data (in the form of LiDAR) used to develop the topography for the hydraulic model
has a vertical accuracy of + 0.15 m on clear, hard surfaces and a horizontal accuracy of + 0.45 m.

· Assessment of the probability of coincident local rainfall and Fitzroy River flood events has not
been undertaken.

· The hydraulic model has been calibrated to a single historical event, being the local flood event
which occurred as a result of TC Marcia in February 2015. The model has been validated to two
other local flood events, namely Ex-TC Debbie in March 2017 and Ex-TC Oswald in January
2013.

· Fitzroy River hydraulic impact assessment has not been carried out due to the project site being
located in a storage area of the floodplain. Hydraulic impacts due to Fitzroy River flooding are not
anticipated.

· Hydrologic and hydraulic modelling is based on methods and data outlined in Australian Rainfall
and Runoff (AR&R) 1987. The 1987 revision has been adopted as per Council’s request. Refer to
the ARR, Data Management and Policy Review (AECOM, 2017) for details surrounding changes
recommended in the 2016 revision.

· Assessment of hydraulic impacts associated with Council’s preferred design scenario
(D16) has been undertaken for the 63%, 39%, 18%, 10%, 5%, 2% and 1% AEP’s.

· Any use which a third party makes of this document, or any reliance on or decision to be made
based on it, is the responsibility of such third parties. AECOM accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions or actions made based on this
document.

· Where information has been supplied by the Client or other external sources, the information has
been assumed correct and accurate unless stated otherwise. No responsibility is accepted by
AECOM for incorrect or inaccurate information supplied by others.
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AR&R Revision Project 15 outlines several fundamental themes which are also particularly relevant:

· All models are coarse simplifications of very complex processes. No model can therefore be
perfect, and no model can represent all of the important processes accurately.

· Model accuracy and reliability will always be limited by the accuracy of the terrain and other input
data.

· Model accuracy and reliability will always be limited by the reliability / uncertainty of the inflow
data.

· A poorly constructed model can usually be calibrated to the observed data but will perform poorly
in events both larger and smaller than the calibration data set.

· No model is ‘correct’ therefore the results require interpretation.

· A model developed for a specific purpose is probably unsuitable for another purpose without
modification, adjustment, and recalibration. The responsibility must always remain with the
modeller to determine whether the model is suitable for a given problem.
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2.0 Frenchmans Creek and Thozets Creek Flood Study

2.1 Overview
In December 2016, RRC engaged AECOM to undertake the Floodplain Management Services (FMS)
program for the 2017 calendar year. The FMS program entails the completion of a number of
individual floodplain management projects including the Frenchmans Creek and Thozets Creek Local
Catchment Study.

The key objectives of this project were:

· The development of a detailed hydraulic model based on current best practice procedures,
capable of adequately simulating the flood characteristics and behaviour of the local catchment
using the latest available data.

· The development of clear and easy to understand flood mapping products for use in future
community education and awareness campaigns.

· Determination of key hydraulic controls within the study area which will later be used to inform
mitigation options analysis.

The Frenchmans Creek and Thozets Creek Phase 1 Baseline Flood Study included the development
of a TUFLOW model for the lower portion of the Frenchmans Creek and Thozets Creek local
catchment. This model utilises a combination of runoff-routing and direct rainfall approaches in order
to determine the overland flow paths and establish baseline flood extents and depths within the study
area.

2.2 Model Description
The Baseline model which was developed for Frenchmans Creek and Thozets Creek Local Catchment
Study has been adopted in its entirety for the Kalka Shades Hockey Complex Flood Assessment.

The following sub-sections describe the model set up and parameters.

2.2.1 Hydrologic Modelling Approach

The hydrology inputs for this model have been developed using both runoff routing for the broader
catchment and direct rainfall.

An XP-Rafts model (version 2013) was developed for the upper portion of the Frenchmans Creek and
Thozets Catchment by Aurecon in 2014. This model was provided by RRC and utilised to provide
upper catchment inflows. An overview of the hydrologic model development can be reviewed in the
Frenchmans Creek and Thozets Creek Hydrologic and Hydraulic Modelling Report (Aurecon, 2014).

Direct rainfall inputs were applied directly to the TUFLOW hydraulic model. This TUFLOW model
generally covers the middle and lower catchment areas of Frenchmans Creek and Thozets Creek.

A full summary of the hydrology inputs for the Frenchmans Creek and Thozets Creek Local Catchment
Study model can be found in the Frenchmans Creek and Thozets Creek Baseline Flood Study –
Volume 1 Report (AECOM, 2017).

2.2.2 Hydraulic Model Development

The modelling platform which was used for the development of the Frenchmans Creek and Thozets
Creek Local Catchment model was TUFLOW build version 2016-03-AE. Details regarding the model
setup can be seen in Table 2.
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Table 2 Hydraulic Model Setup Overview

Parameter Frenchmans Creek and Thozets Creek Local Catchment Model

Completion Date June 2017

AEP’s Assessed 1EY, 39%, 18%, 10%, 5%, 2%, 1%, 0.2%, 0.05% AEP and PMF

Hydrologic Modelling XP-RAFTS Inflow and Direct Rainfall Approach

IFD Input Parameters Refer to Section Frenchmans Creek and Thozets Creek Baseline Flood
Study – Volume 1 Report (AECOM, 2017)

Hydraulic Model
Software TUFLOW version 2016-03-AE-w64-iDP

Grid Size 3m

DEM (year flown) 2016

Roughness
Spatially varying and depth varying standard values – consistent with

South Rockhampton Model and Frenchmans and Thozets Creek
Hydrologic and Hydraulic Modelling Report (Aurecon, 2014).

Eddy Viscosity Smagorinsky

Model Calibration Calibrated to 2015 event, verified to 2013 and 2017 events.

Downstream Model
Boundary

7 inflow boundary along the steep bushland boundaries, 2 rating curve
boundary conditions along the western boundary, 1 tidal boundary on the

south boundary.
Timesteps 1 second (3m 2D) and 0.5 second (1D)

Wetting and Drying
Depths Cell centre 0.0002 m

Sensitivity Testing
Stormwater Infrastructure Blockage, ±15% Hydraulic Roughness, Riverine

and Local Catchment Coincident Event, Inlet Structure Dimensions and
Climate Change

2.2.3 Hydraulic Model Overview

For full details of the hydraulic model setup and development refer to the Frenchmans Creek and
Thozets Creek Baseline Flood Study – Volume 1 Report (AECOM, 2017).
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3.0 Hydraulic Model Development

3.1 Baseline Model
The baseline model has been adopted entirely from the Frenchmans Creek and Thozets Creek
Baseline Flood Study (AECOM, 2017) without any changes for the baseline scenario.

3.2 Initial Developed Case Modelling
3.2.1 Model Development

The following general methodology was undertaken to assess the proposed development:

· An initial set of Developed Case simulations were simulated for the 1% AEP critical duration
event, including:

- D010à Proposed development of second field, as per Calibre Consulting project R15041
drawings (Rev 2) dated April 2016, with no mitigation works included.

§ A copy of Calibre Consulting drawings has been provided in Appendix A.

- D011à As per D010 configuration, with the inclusion of a 30m grassed swale on the
eastern side of the second field.

- D012à As per D011 configuration, with the addition of clearing / excavation works within
Frenchmans Creek to the north and west of the existing field.

- D013à As per D012 configuration, with the addition of a concrete barrier around the
existing field to provide 1% AEP local catchment flood immunity.

· Results of the initial Developed Case scenarios were compared to the corresponding Baseline
results, to establish the predicted changes in peak flood extents, peak flood height and peak
depth averaged velocity.

· High level GIS mapping was produced for discussion with RRC.

- The latest difference mapping was also compared to the April 2016 difference mapping, to
confirm similar predicted flood impacts.

· The initial modelling results were used to further develop mitigation options.

Figure 1 shows the E2 Baseline topography, for easy comparison to Figure 2 to Figure 5 which
provides the Developed Case topography for the D010 to D013 scenarios.
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Figure 1 E2 Baseline Topography – Kalka Shades Complex

Figure 2 D010 Developed Case Topography – Kalka Shades Complex
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Figure 3 D011 Developed Case Topography – Kalka Shades Complex

Figure 4 D012 Developed Case Topography – Kalka Shades Complex
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Figure 5 D013 Developed Case Topography – Kalka Shades Complex
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3.2.2 Difference in PWSE (D010 to D013)

Figure 6 to Figure 9 show results of the D010 to D013 scenarios, along with a brief discussion on the
performance of each configuration as compared to the E2 Baseline results.

Figure 6 1% AEP 90 minute storm - D010 minus E2 (Baseline) Difference in PWSE

Comparison of the D010 Developed Case 1% AEP results to the E2 Baseline results show:

· Increases in Peak Water Surface Elevations (PWSE) upstream of the new and existing fields,
extending north as far as Tomkys Street.

· A decrease in PWSE downstream of the new field.

· A negligible increase in flood extents.

´
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Figure 7 1% AEP 90 minute storm - D011 minus E2 (Baseline) Difference in PWSE

The difference in PWSE for the D011 Developed Case 1% AEP event, compared to the E2 Baseline
results, shows:

· Increases in flood height upstream of the new and existing fields, extending north as far as
Tomkys Street. The predicted increase in PWSE is, however, smaller compared to the predicted
D010 scenario impact.

· A decrease in PWSE downstream of the new field.

· A negligible increase in flood extents.

´
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Figure 8 1% AEP 90 minute storm - D012 minus E2 (Baseline) Difference in PWSE

Comparison of the 1% AEP D012 Developed Case and E2 Baseline results shows:

· Predicted increases in PWSE have been further reduced upstream of the new and existing fields,
when compared to the D011 scenario impact.

· A decrease in PWSE downstream of the new field.

· A negligible increase in flood extents.

´
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Figure 9 1% AEP 90 minute storm - D013 minus E2 (Baseline) Difference in PWSE

Figure 9 shows the following for the 1% AEP D013 Developed Case difference in PWSE, compared to
the E2 Baseline results:

· Increases in PWSE upstream of the new and existing fields extending further north to Mostyn
Street and further south to Lakes Creek Road.

· A decrease in PWSE downstream of the new and existing fields.

· Some increase in flood extents in the Tomkys Street and Mostyn Street areas.

The predicted increase in PWSE and flood extent appears to be due to increased tailwater levels
downstream of the existing Tomkys Street breakout, resulting in flood waters being ‘held up’ to the
north, south and west of the proposed development.

´
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3.3 Mitigation Option Iteration 1
3.3.1 Model Development

Following completion of the initial Developed Case modelling, the results were used to further refine
the proposed mitigation works. The analysis showed that the eastern swale was more effective in
reducing flood impacts when compared to excavation / clearing works within Frenchmans Creek,
leading to Mitigation Option Iteration 1:

· D014à As per D010 configuration, with the inclusion of a 80m wide grassed swale on the
eastern side of the second field. This required removal of two existing sheds and the practice
cricket nets.

· D015à As per D014 configuration, with the addition of a concrete barrier around the existing
field to provide 1% AEP local catchment flood immunity.

- The D015 scenario was not simulated, as the results of the D014 simulation were sufficient
to inform future option development.

Figure 10 and Figure 11 show the topography for the D014 and D015 configurations respectively.

Figure 10 D014 Developed Case Topography – Kalka Shades Complex
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Figure 11 D015 Developed Case Topography – Kalka Shades Complex
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3.3.2 Difference in PWSE (D014)

Figure 12 shows the difference in PWSE between D014 Developed Case and E2 Baseline, for the 1%
AEP critical duration event. It can be seen that the D014 scenario has achieved the desired result in
the area between Tomkys Street and Mason Street, where predicted impacts in private property are
less than 20mm.

There remains however a predicted increase in PWSE of up to 52mm within private properties in
Tooker Street. An associated decrease in PWSE is predicted downstream of the new field.

Figure 12 1% AEP 90 minute storm - D014 minus E2 (Baseline) Difference in PWSE

Due to the predicted impact within Tooker Street properties, further mitigation option development was
requested by Council.

´
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3.4 Mitigation Option Iteration 2
3.4.1 Model Development

While the D014 configuration did show a reduction in predicted flood impacts, discussions with Council
identified a preference to reduce predicted impacts to less than 20mm within private property. Analysis
of the D014 results showed an opportunity to further reduce predicted impacts through further
refinement of the eastern channel, as follows:

· D014aà As per D014 configuration, with the removal of the existing earth mound within the
proposed grassed swale behind Tooker Street properties.

· D015aà As per D014a configuration, with the addition of a concrete barrier around the existing
field to provide 1% AEP local catchment flood immunity.

- The D015a scenario was not simulated, as the results of the D014a simulation were
sufficient to inform future option development.

The topography for scenarios D014a and D015a are provided in Figure 13 and Figure 14 respectively.

Figure 13 D014a Developed Case Topography – Kalka Shades Complex
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Figure 14 D015a Developed Case Topography – Kalka Shades Complex
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3.4.2 Difference in PWSE (D014a)

The difference in PWSE between D014a Developed Case and E2 Baseline, for the 1% AEP critical
duration event is provided in Figure 15. Removal of the mound within the 100m grassed swale for
Developed Case D014a has achieved the desired result, where predicted impacts in private property
are less than 20mm.

There remains a predicted increase in PWSE adjacent to the new field and south of Mason Street;
however these are located within Council owned land. An associated decrease in PWSE is predicted
north of Tooker Street and downstream of the new field.

Figure 15 1% AEP 90 minute storm - D014a minus E2 (Baseline) Difference in PWSE

For the proposed second field development, the D014a configuration achieves Council’s desired level
of flood impact within private property. However it is unlikely the same configuration would continue to
show predicted impacts of less than 20mm, if the existing field embankment were raised to improve
current flood immunity.

Further mitigation option development was therefore undertaken, seeking to allow for the development
of the new field plus augmentation of the existing field, whilst maintaining less than a 20mm increase
in PWSE within private property.

´
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3.5 Mitigation Option Iteration 3
With the D014a scenario achieving Council’s desired outcome relating to predicted impacts within
private property, the focus turned to improving the flood immunity of the existing hockey field. At
present the existing field is predicted to have flood immunity between the 39% AEP and 18% AEP
local catchment event.

The D013 scenario demonstrated that improving the existing field flood immunity to 1% AEP results in
unacceptable impacts. The D016 scenario therefore sought to improve the existing field flood immunity
to 2% AEP. In addition, the D014a results identified an opportunity to further balance predicted
impacts by relocating the proposed second field further to the east, thereby allowing flow between the
fields.

· D016à Proposed second field moved 10m to the east, with the addition of a concrete barrier
around the existing field to provide 2% AEP local catchment flood immunity (with no allowance for
freeboard). Grassed swales provided on either side of new field (70m wide on eastern side and
30m on western side of new field).

- This scenario also includes the removal of the Mason Street road embankment (10m length)
and will necessitate removal of the existing power pole and overhead service line connected
to the cricket shed (which is also being removed in this scenario).

Figure 16 shows the D016 topography and demonstrates the relocation of the second field and
inclusion of grassed swales on either side of the new field.

Figure 16 D016 Developed Case Topography – Kalka Shades Complex

The D016 scenario was selected as the final configuration for this assessment and was consequently
simulated for the 63% AEP, 39% AEP, 18% AEP, 10% AEP, 5% AEP, 2% AEP and 1% AEP critical
duration local catchment event.
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3.5.1 Difference in PWSE (D016)
The following difference in PWSE mapping is included in Appendix B, for the critical storm duration:

· Map B1à 63% AEP Difference in PWSE - D016 minus E2 (Baseline)

· Map B2à 39% AEP Difference in PWSE - D016 minus E2 (Baseline)

· Map B3à 18% AEP Difference in PWSE - D016 minus E2 (Baseline)

· Map B4à 10% AEP Difference in PWSE - D016 minus E2 (Baseline)

· Map B5à 5% AEP Difference in PWSE - D016 minus E2 (Baseline)

· Map B6à 2% AEP Difference in PWSE - D016 minus E2 (Baseline)

· Map B7à 1% AEP Difference in PWSE - D016 minus E2 (Baseline)

Figure 17 shows the difference in PWSE, for the 1% AEP critical storm event.

Figure 17 1% AEP 90 minute storm - D016 minus E2 (Baseline) Difference in PWSE

Review of the difference in PWSE mapping attached in Appendix B shows:

· Flood extents and flood depths are predicted to increase during frequent events (63% AEP and
39% AEP) on the eastern side of the new field, due to the proposed grass swale and reduction of
the high bank of the upstream Frenchmans Creek anabranch.

· In general, flood levels are predicted to reduce to the north and west of the existing and new
fields, as a result of the additional flow through the proposed grassed swales.

· An associated general increase in PWSE is predicted to the east and south of the existing and
new fields.

· Increases in PWSE are reasonably well balanced on either side of the new field, during the 1%
AEP event.



AECOM Kalka Shades Flood Assessment
Kalka Shades Hockey Complex

P:\605x\60534898\8. Issued Docs\8.1 Reports\Kalka Shades\Kalka Shades Hockey Complex Flood Assessment.docx
Revision A – 01-Feb-2018
Prepared for – Rockhampton Regional Council – ABN: 59 923 523 766

22

· In the 1% AEP event, predicted increases in PWSE are less than 20mm in private property and
are reduced in some cases, with the exception of two private properties south of Mason Street
(western spur), where predicted increases in PWSE are up to 32mm.

· The raised embankment / flood wall within the existing field results in increased PWSE within the
field area during the 1% AEP event. This is due to the embankment being raised only to 2% AEP.

· The predicted reduction in Tooker Street properties during the 1% AEP event, is due to opening
up the Mason Street road embankment.

3.5.2 Peak Depth Averaged Velocity (D016)
The following difference in Peak Depth Averaged Velocity (PDAV) mapping is included in Appendix
B, for the critical storm duration:

· Map B8à 63% AEP Difference in PDAV - D016 minus E2 (Baseline)

· Map B9à 39% AEP Difference in PDAV - D016 minus E2 (Baseline)

· Map B10à 18% AEP Difference in PDAV - D016 minus E2 (Baseline)

· Map B11à 10% AEP Difference in PDAV - D016 minus E2 (Baseline)

· Map B12à 5% AEP Difference in PDAV - D016 minus E2 (Baseline)

· Map B13à 2% AEP Difference in PDAV - D016 minus E2 (Baseline)

· Map B14à 1% AEP Difference in PDAV - D016 minus E2 (Baseline)

The PDAV maps for the 1% AEP baseline and D016 scenarios are also provided in Appendix B, for
the critical storm duration:

· Map B15à 1% AEP Baseline PDAV

· Map B16à 1% AEP D016 PDAV

Figure 18 shows the difference in difference in PDAV, for the 1% AEP critical storm duration.

Figure 18 1% AEP 90 minute storm - D016 minus E2 (Baseline) Difference in Peak Depth Averaged Velocity
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Review of the PDAV mapping attached in Appendix B shows:

· Generally PDAV is predicted to increase to the east and south of the new field, with an associated
reduction predicted to the north and west of the complex.

· 1% AEP Baseline PDAV ranges from 1.2m/s to 1.6m/s at the proposed location of the new field.

· 1% AEP D016 PDAV reaches up to 2.2m/s in this same location.

· Assessment of erosion protection for new grassed swales and other disturbed areas has not been
assessed. This should be investigated in more detail during a subsequent phase of the project
using the velocity outputs provided in this report.

3.6 Hydraulic Model Development Summary
The following Developed Case scenarios have been simulated for the 1% AEP local catchment event,
unless otherwise noted:

· D010à Proposed development of second field, as per Calibre Consulting project R15041
drawings (Rev 2) dated April 2016, with no mitigation works included.

· D011à As per D010 configuration, with the inclusion of a 30m grassed swale on the eastern
side of the second field.

· D012à As per D011 configuration, with the addition of remediation works within Frenchmans
Creek to the north and west of the existing field.

· D013à As per D012 configuration, with the addition of a concrete barrier around the existing
field to provide 1% AEP local catchment flood immunity.

· D014à As per D010 configuration, with the inclusion of a 80m grassed swale on the eastern
side of the second field.

· D015à As per D014 configuration, with the addition of a concrete barrier around the existing
field to provide 1% AEP local catchment flood immunity.

· D014aà As per D014 configuration, with the removal of existing mound within the 80m grassed
swale behind Tooker Street properties.

· D015aà As per D014a configuration, with the addition of a concrete barrier around the existing
field to provide 1% AEP local catchment flood immunity.

· D016à Proposed second field moved 10m to the east, with the addition of a concrete barrier
around the existing field to provide 2% AEP local catchment flood immunity (with no freeboard).
Grassed swales provided on either side of new field, with removal of the existing mound behind
Tooker Street properties and removal of the Mason Street road embankment (10m length).

- Simulated for the 63% AEP, 39% AEP, 18% AEP, 10% AEP, 5% AEP, 2% AEP and 1% AEP
critical duration local catchment event.

3.6.1 Key Findings

Analysis of the Developed Case modelling results reveals:

· Construction of the new field, with no mitigation works (D010), increases flood heights by 75-
150mm in the 1% AEP event within private properties along Tooker Street and Mason Street.
Increased flood heights aren’t expected to affect any existing dwellings, and there is not expected
to be a significant change in flood extent in the 1% AEP event.

· Inclusion of the open channel (D011) reduces impacts to the west of the new field but will not
significantly benefit properties to the east (i.e. Tooker Street).

· Inclusion of significant excavation / clearing works within the creek (D012) doesn’t result in a
significant further reduction when compared to D011 (open channel only). The works within the
creek are expected to be very costly and will likely require significant environmental / cultural
heritage approvals.
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· Protection of the existing field for the 1% AEP event (D013) is expected to have significant
hydraulic impacts, even with inclusion of the open channel and creek excavation / clearing works.

· For the D014 1% AEP event, the predicted private property flood impacts in the area between
Tomkys Street and Mason Street has been reduced to less than 20mm. However, a predicted
increase in PWSE of up to 52mm remains within Tooker Street private properties. An associated
decrease in PWSE is predicted downstream of the new field.

· The (D014a) 1% AEP results show that further opening the 80m grassed swale has achieved
RRC’s desired result, where predicted impacts in private property are less than 20mm. There
remains a predicted increase in PWSE adjacent to the new field and south of Mason Street;
however these are located within Council owned land. An associated decrease in PWSE is
predicted north of Tooker Street and downstream of the new field.

· As noted above, the D015 and D015a scenarios were not modelled as the D014 and D014a
configurations were sufficient to inform further mitigation option development.

· Results of the 1% AEP (D016) scenario (refer Appendix B) show predicted increases in PWSE
are less than 20mm in private properties and are reduced in some cases, with the exception of
two private properties south of Mason Street (western spur), where predicted increases in PWSE
are up to 32mm. Increases in PWSE are reasonably well balanced on either side of the new field.
The raised embankment around the existing field results in increased PWSE within the field area
during the 1% AEP event. This is due to the embankment being raised only to 2% AEP. The
predicted reduction in Tooker Street properties is likely due to opening up the road embankment.
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4.0 Conclusion

4.1 Preferred Mitigation Option (D016)
As shown in Section 3.6 a number of Developed Case scenarios have been assessed, to assist
Council understand the predicted flood impacts of the proposed Kalka Shades development, as well
as the benefits of potential mitigation options.

Ultimately Council made the decision to progress with scenario D016 as the preferred Development
configuration and flood mitigation strategy. The D016 Scenario includes:

· Proposed second field moved 10m to the east, with a minimum top of embankment elevation of
8.15mAHD to provide 1% AEP local catchment flood immunity. Provision for freeboard should be
confirmed by RRC in the subsequent phase of the project.

· A concrete barrier around the existing field to provide 2% AEP local catchment flood immunity. A
minimum top of barrier elevation of 7.8mAHD will be required. Freeboard has not been included
to minimise afflux in larger magnitude flood events.

- Table 3 shows the predicted PWSE upstream of the existing hockey field, for a range of
historic local catchment flood events and the 1% AEP Fitzroy River design flood event. It can
be seen that the proposed concrete barrier around the existing field is higher than all events
shown.
Table 3 Predicted PWSE upstream of the existing hockey field (range of events)

Event PWSE upstream of
Existing Hockey Fields (mAHD)

Jan 2013 Local Catchment (Ex. TC Oswald) 7.54

Feb 2015 Local Catchment (TC Marcia) 7.70

Mar 2017 Local Catchment (Ex. TC Debbie) 7.47

1% AEP Fitzroy River Flood 7.70

Existing Field Raised Embankment 7.80

· Grassed swales provided on either side of the new field, with the following general arrangement
(to be confirmed by the civil design consultant):

- Eastern Channel à V-Drain shape; Depth at northern end = 600mm; Width = 45m to 70m;
Longitudinal Grade = 0.5%; Excavation Volume = approximately 2,000m3.

- Western Channelà V-Drain shape; Depth at northern end = 500mm; Width = 30m to 40m;
Longitudinal Grade = 0.3%; Excavation Volume = approximately 870m3.

· Removal of the Mason Street road embankment (approximately 10m length).

· Removal of the existing cricket sheds on Mason Street.

· Removal of the existing power pole and overhead service line connected to the Mason Street
cricket sheds.

The mapping attached in Appendix B shows the D016 scenario difference in PWSE and difference in
PDAV across the range of events assessed. The mapping generally shows:

· Increased flood extents and flood depths during frequent events (63% AEP and 39% AEP) on the
eastern side of the new field. This is due to the proposed grass swale and reduction of the high
bank of the upstream Frenchmans Creek anabranch.

· Flood levels are predicted to reduce to the north and west of the existing and new fields, as a
result of the additional flow through the proposed grassed swales. An associated general
increase in PWSE is predicted to the east and south of the existing and new fields.
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· Increases in PWSE are reasonably well balanced on either side of the new field, during the 1%
AEP event. In the 1% AEP event, predicted increases in PWSE are less than 20mm in private
property and are reduced in some cases, with the exception of two private properties south of
Mason Street (western spur), where predicted increases in PWSE are up to 32mm.

· The raised embankment / flood wall within the existing field results in increased PWSE within the
field area during the 1% AEP event. This is due to the embankment being raised only to 2% AEP.

· Generally PDAV is predicted to increase to the east and south of the new field, with an associated
reduction predicted to the north and west of the complex.

· 1% AEP Baseline PDAV ranges from 1.2m/s to 1.6m/s at the proposed location of the new field.
1% AEP D016 PDAV reach up to 2.2m/s in this same location. Assessment of erosion protection
for new grassed swales and other disturbed areas has not been assessed. This should be
investigated in more detail during a subsequent phase of the project using the velocity outputs
provided in this report.

4.2 Residual Project Risks
Although the proposed D016 configuration is predicted to offset the majority of flood impacts, there
remain a number of residual risks arising from the project:

· The predicted flow velocity under the proposed clubhouse may result in pier scour, which has not
been assessed at this stage. It is recommended a pier scour assessment be completed in
subsequent stages of the project.

· It is assumed the proposed clubhouse floor level is above the 1% AEP Developed Case Local
Catchment flood level, with allowance for freeboard. Should this not be the case, predicted flood
impacts would likely increase.

· The current development drawings, at the time of this report, show the proposed clubhouse within
the western grassed swale (D016 scenario only). It is likely that sediment and debris deposition
will occur under building, increasing the requirement for maintenance.

· The predicted increase in velocity between the two fields may require scour protection for the
raised embankments around the existing and proposed fields. It is recommended a scour
assessment be completed in subsequent stages of the project.

· The proposed swales will cut into the high bank of the upstream Frenchmans Creek anabranch.
This may trigger statutory approvals. This should be investigated by RRC.

· No assessment of creek bank stability has been undertaken, nor has the design of bank
protection works where the proposed swales will cut through the high bank. It is recommended
this be completed in subsequent stages of the project.

· Proposed grassed swales have flat longitudinal grades, which divert flows from the creek to the
floodplain. Longitudinal grades can’t be increased due to the constraints posed by the existing
cricket facilities downstream of the hockey fields. Accumulation of sediment and debris may occur
within the swales and downstream of their discharge point, requiring additional maintenance after
flood events.

· The existing cricket fields are predicted to be inundated more frequently due to the inclusion of
the grassed swales. Council should undertake consultation with the Rockhampton Cricket
Association regarding the potential need for more frequent maintenance.

· The peak flood depths adjacent to the existing field are up to 1.0m in the 2% AEP local catchment
event. Existing openings in the field embankment, to allow access for emergency vehicles and
ingress/egress to the field area, will need to be closed off via flood gates or the like.

· While it is likely there would be negligible impact to flood storage during Fitzroy River flood
events, this has not been formally assessed at this stage of the project.

· Internal drainage within the existing and new hockey fields has not been assessed. Final sizing
and configuration of internal drainage systems are to be assessed by others.
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4.3 Recommendations
It is recommended that:

· The findings of this report be discussed with Rockhampton Hockey Association (RHA) and other
key stakeholders (i.e. Rockhampton Cricket Association).

· RRC’s / RHA’s engineering consultant undertake the following works:

- a pier scour assessment for the proposed clubhouse,

- review the need for protection works for the raised field embankments,

- review the need for erosion protection for new grassed swales and other disturbed areas,

- assess creek bank stability and bank protection requirements where the grassed swales are
proposed,

- investigate statutory approval requirements associated with all proposed works,

- undertake final design of internal drainage system.
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