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1.0 INTRODUCTION 

1.1 Background 
Knobel Engineers has been commissioned by Siris Consulting Engineers to carry out a Stormwater 
Management Plan (SMP), which includes a Hydraulic Impact Assessment (HIA) at 777 Yaamba Road, 
Parkhurst, (‘the site’). This HIA is to facilitate a Development Application for an Industrial Reconfiguration 
Of Lot (ROL) application to Rockhampton Regional Council, and the referable State Agencies. 
 
Accordingly, this report has been provided in response to the Information Requests (‘IR’) by Rockhamption 
Regional Council (‘RRC’) - Application Reference No: D/52-2019, dated 11 July 2019, and the Queensland 
Government’s Department of State Development, Manufacturing, Infrastructure and Planning (‘SDMIP’) – 
SARA Reference: 1907-12044 SRA dated 5 August 2019. 
 
This report should be read in conjunction with the Response to RRC Information Request (Document No: 
K4820-0005) and the State Assessment and Referral Agency Information Request (Document No: K4820-
0006), prepared by Knobel Engineers. 

1.2 Study Objectives 
This SMP aims to: 

 Review existing information and studies for the subject site and surrounding catchment; 
 Undertake site analysis for stormwater quantity and quality management purposes; 
 Adopt the provided modelling files provided by the Department of Transport (as deemed appropriate 

by RRC), being the Rockhampton Northern Access Upgrade (‘RNAU’) TuFLOW Hydraulic Model, to 
establish a “base case” hydraulic model; 

 Hydrological assessment of the subject site considering the proposed development; 
 Update the “base case” model with the post-development scenario (provided by Siris Consulting 

Engineers), which adopts updated hydrologic implications, topographical modifications, manning’s 
roughness and drainage, to investigate and determine if there are any anticipated flood impacts as a 
result of the proposed development. 

 Analysis the pre- and post-development scenarios for the typical 39% AEP to 1% AEP critical duration 
events, for assessment purposes; 

 Propose mitigation solutions should any hydraulic impacts be determined; and 
 Provide output results from the hydraulic modeling including pre-versus post development flood level 

and velocity afflux mapping. 

1.3 Site Description 

1.3.1 Location and Context 
The site is located at 777 Yaamba Road, Parkhurst, however is formally identified as the following lots: 
- Lot 20 on SP314611 (Area = 10.67ha); and 
- Lot 30 on SP314611 (Area = 8.887ha). 
 
The site location and surrounding properties have been illustrated in Figure 1 below. 
 
The northern lot (30/SP314611) contains a major and minor access point, which fronts Yaamba Road. 
Yaamba Road forms part of the Bruce Highway, which is currently in the process of being upgraded as part 
of the Department of Transport and Main Roads (DTMR) Rockhampton Northern Access Upgrade (RNAU) 
project (RNAU Concept Plan: Proposed site’s extents shown in figure 2 below). 
 
Upon completion of the works at the site frontage, the subject site will retain the northern access point, 
however will be connected to a Service Road adjacent to the Bruce Highway. An opportunity to connect 
the southern portion of the site to a Southern Service Road is also available. 
 
As illustrated in, the site is bound by an industrial lot to the north and south-west, bounded by Yaamba 
Road and a service road to the east and south-east of the site, and by the Queensland Rail (‘QR’) North 
Coast Railway Line to the west. 
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The subject site in the context of the surrounding area is shown in Figure 2. 
 

 
Figure 1: Site Location Plan (Source: QLD Globe – Modified) 

 
Figure 2: RNAU Concept Plan – Yaamba Road Section (Modified from www.tmr.qld.gov.au) 
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1.3.2 Existing and Proposed Use 
The subject site was recently reconfigured through a partial resumption of land for the RNAU project. The 
site contains the remnants of the old Parkhurst Cement Works which was abandoned in 2009. The site 
contains a manmade waterbody to the south, which is deemed to have been utilised for industrial 
activities (Cement plant operations) over time. 
 
As part of the Development Application (DA) for the site, it is proposed that the old cement works 
infrastructure is demolished and the site be levelled, in preparation of a 13 Lot Industrial Subdivision, and 
associated stormwater management area, as shown in Appendix A of this report (Drawing Ref: SCE-115-
002). 

1.3.3 Lawful Point of Discharge 
Due to the complex topography within the existing site, as a result of the historical cement plant industrial 
activities, a stormwater catchment plan is not deemed appropriate. However, the existing and post-
development Lawful Points of Discharge are able to be ascertained via the Rainfall-On-Grid hydraulic 
model, as these utilise topographical data, and determine the concentrated flow paths leaving the site. 
 
Refer to Figure 3 below which illustrates the deemed pre and post-development Lawful Points of 
Discharge. 
 

 
Figure 3: Deemed Lawful Points of Discharge (Source: RNAU Hydraulic Model, mapped in QGIS) 
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2.0 PROVIDED DATA AND MODELLING APPROACH 

To assess the potential for both stormwater quantity management and flood hydraulic impact, as a result 
of the proposed development, a hydraulic impact assessment is deemed required. As part of a data 
agreement, Rockhampton Regional Council (RRC) have supplied the DTMR RNAU TUFLOW and XPRAFTS 
Model for development assessment purposes, as this model would more appropriately reflect an existing 
scenario for the assessment.  
 
BMT WBM’s TUFLOW model is deemed an appropriate model to adopt, as it simulates depth-averaged 
one and two-dimensional free-surface flows using a majority of the hydraulic shallow water equation. 
 
The TuFLOW models provided by RRC contained design AEP storms between the 10% and 1% design AEP 
events, and therefore to provide an assessment of all typical design events from the 39% design AEP 
event, additional hydrological outputs were generated from the XPRAFTS hydrologic model (provided by 
RRC), to extend the TuFLOW model’s design event runs. 
 
This modelling approach has been adopted to meet the requirements requested by the State Assessment 
and Referral Agency (SARA), where the following flood and stormwater events (39%, 18%, 10%, 5%, 2% 
and 1% AEP) are required to demonstrate that the post-development case will achieve a deemed non-
worsening criteria impact when compared to the existing case scenario. 

2.1 Existing Case Scenario Adoption 
The supplied RNAU TUFLOW models were prepared by AECOM (Rockhampton) on behalf of Rockhampton 
Regional Council (RRC) and the Queensland Department of Transport and Main Roads (DTMR), as part of 
the RNAU project.  
The supplied modelling files include two different model setups – one for RRC and the other for TMR. 
Based off consultation with RRC’s engineering officers, it was deemed appropriate to adopt the RNAU 
design model setup, given that this scenario more appropriately represents the ‘existing condition’ 
(inclusive of a completed RNAU project) of the site and its surroundings. 
 
Further liaison with RRC has assisted in determining the suitable base model to be adopted.  
It was determined that the model scenario “D3c” by DTMR was the most appropriate model to adopt for a 
base case, given this scenario also takes into consideration climate change.  
 
Refer to Table 1 below for the different types of scenarios provided by RRC. 
 
For further details on the pre-development TuFLOW model setup and 2D Manning’s roughness map, refer 
to Appendix B of this report. 
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Figure 5: Proposed earthworks design surface Digital Elevation Model (DEM) provided by the client 

3.0 HYDROLOGIC ASSESSMENT 

3.1 Hydrological Model - XPRAFTS 
RRC has supplied Knobel Engineers (‘KE’), a copy of the XPRAFTS model used for the RNAU project. As per 
the supplied XPRAFTS model by RRC, the sub-catchments within the regional Limestone Creek catchments 
were reviewed, to determine which sub-catchment have influencing flows over the site, to run the 
appropriate hydrological simulations, for critical duration adoption purposes. 
 
As seen in the Limestone Creek catchment delineation data, mapped in Figure 5 below, the main sub-
catchment which has influence and pertains to the subject site is sub-catchment LIM-16. It is deemed no 
other sub-catchments contribute flow to the site, or the sub-catchment of which the site pertains to. 
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Figure 9: 1% AEP XPRAFTS Local Inflow Hydrographs – Sub-Catchment LIM-16 (Source: RRC XPRAFTS model) 

As noted in the above figures, the critical duration has been determined as the 60min storm duration for 
all design AEP events. 

Given the site is already zoned as industrial in the pre-development scenario, it was deemed reasonable to 
adopt these critical durations for the post-development assessment for a consistent approach. 

4.0 HYDRAULIC ASSESSMENT 

A hydraulic assessment utilising TUFLOW was undertaken to establish pre development flood extents/flow 
paths, flood levels and flood velocities across the site for the 1 in 2yr ARI (39% AEP), 1 in 5yr ARI (18% 
AEP), 1 in 10yr ARI (10% AEP), 1 in 20yr ARI (5% AEP), 1 in 50yr ARI (2% AEP) and 1 in 100yr ARI (1% AEP) 
critical design storm events. 

To provide an adequate assessment in accordance with Council and SARA requirements, the hydraulic 
assessment will demonstrate and quantify any potential impacts caused by the proposed development, on 
peak flood levels within and external to the site. The following section describes the pre development and 
post development hydraulic model verification, set-up and results of the modelling. 

4.1 Hydraulic Modelling 

4.1.1 Model Consistency 
To ensure consistency between the supplied models by RRC/TMR and that of KE’s, all XPRAFTS and 
TUFLOW inputs by KE were based and built from the supplied models. The hydrologic method utilised 
within the supplied TuFLOW model was the Rainfall On Grid method, which has been retained for this 
assessment. 

The supplied TuFLOW model has been setup to run utilising TuFLOW Classic, however to provide a much 
faster runtime, TuFLOW’s Heavily Parallelised Compute (HPC) functionality with GPU processing has been 
adopted within the hydraulic impact assessment modelling. Accordingly, the HPC results have been 
confirmed via benchmarking against the Classic results, that the modelling outcomes are reasonably 
similar, and suitable for adoption for the hydraulic impact assessment. 

See Figure 9 below which demonstrates the 1% AEP design event impacts, between the TuFLOW Classic 
result and the TuFLOW HPC result. 
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4.1.3 Pre-Developed Scenario Model 
The base case model set up was described in the previous section (Section 2.2). 

The peak water depth and peak velocity mapping results for the pre-development TUFLOW model 
scenarios have been presented in Appendix D, for the following design storm events: 
- 1 in 2yr ARI (39% AEP);
- 1 in 5yr ARI (18% AEP);
- 1 in 10yr ARI (10% AEP);
- 1 in 20yr ARI (5% AEP);
- 1 in 50yr ARI (2% AEP); and
- 1 in 100yr ARI (1% AEP).

4.1.4 Post-Development Scenario Model 
The proposed development layout of the site is attached in Appendix A of the report. 

As illustrated in the development plan supplied by Siris Consulting Engineers, the proposed subdivision 
site has been designed to ultimately discharge flows from the individual lots to the proposed basin in the 
south-western corner of the site area. There is also a channel through the site to divert flows from the 
eastern side, and along the western boundary, to promote capture of flows off the Queensland Rail land, 
and into a formalised channel. 

The developed scenario’s building pads have been levelled to be above the adjacent major flow channels 
along the perimeter of the site, to ensure an adequate level of freeboard has been considered. 
The north-eastern half of the subject site will remain at existing site levels, as no earthworks are proposed 
in this region. 

The 2D Manning’s roughness ‘n’ has also been updated as per the Manning’s values provided in Table 5, in 
proposed development areas, to account for future impervious surfaces and roads. 

The topographical modifications undertaken using TuFLOW modelling tools, in addition the client’s 
supplied design tin, includes proposed culverts discharging from the basin, and drainage under the 
proposed internal road, as detailed below. 

Channels 
It is noted that further refinement of the channels can be undertaken at detailed design to provide 
equivalent conveyance abilities; 
- A channel which runs parallel along the inner western boundary of the site, that collects external

north-western flows, and any additional flow from the adjacent QR land. This ultimately connects to
the site’s proposed basin. This channel varies along it’s width, however has approximate maximum
sizes of a 4m wide base, 10m wide top, and approximately 1.8m deep;

- A channel through the middle of the site, which connects the eastern parts, to discharge flows
towards the western parts of the site, modelled to be approximately 4m bottom width, 8m top width,
and approximately 600mm deep on the upstream side. Whereas on the downstream side, it has been
modelled to be approximately 4m bottom width, 6m top width and 1.2m deep. These flows ultimately
connect to the site’s proposed basin;

Basin 
- A basin has been provided at the southern corner of the site, which has a basin invert level at

RL20.55mAHD at the lowest regions, and embankments as high as 23.0mAHD. The basin has a floor
slope of approximately 0.8% to allow it to drain efficiently. The basin outlet pipes are detailed below;

- A portion of the proposed basin contains a stormwater quality treatment bioretention basin area.
Refer to Section 5.0 of this report for further information of the adopted bioretention area.

Drainage Structures 
- 2no. 900mm RCP cross-road drainage structures to connect middle channels internal to the site;
- Basin Outlets:

o 1no. 600mm (W) x 900mm (H) Rectangular Concrete Box Culvert; and
o 3no. 900mm (W) x 900mm (H) Rectangular Concrete Box Culverts.
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Designated Flood Level 
The Defined Flood (Event) Level (DFL) for the site is determined via the 1 in 100yr ARI (1% AEP) storm 
event as defined in the Local government’s requirement and QUDM. Given the topographical changes 
across the site and the flooding source, the post-development DFL for the site varies across the channel 
chainages, and the respective depth along the chainage. Accordingly, the detailed civil design is to adhere 
to the minimum DFL level requirements as shown in the post-development modelling peak mapping 
results. 
 
The base case model set up was described in the previous section (Section 2.2). 

Peak Mapping Results 
The peak water depth and peak velocity mapping results for the post-development TUFLOW model 
scenarios have been presented in Appendix E, for the following design storm events: 
- 1 in 2yr ARI (39% AEP); 
- 1 in 5yr ARI (18% AEP); 
- 1 in 10yr ARI (10% AEP); 
- 1 in 20yr ARI (5% AEP);  
- 1 in 50yr ARI (2% AEP); and  
- 1 in 100yr ARI (1% AEP). 
 
The peak water level map has also been provided for the 1 in 100yr ARI (1% AEP) event, to demonstrate 
the required DFL levels for the proposed development. 

 

4.1.5 Hydraulic Impact Assessment 
The peak water surface levels were generated for both pre-developed and post-developed Scenarios, and 
an afflux impact assessment has been undertaken and peak flood impact maps presented in Appendix E. 
The figures present the potential flood level impact (afflux) caused by the proposed development for the 
39% to 1% design AEP events. 
 
As seen in Appendix E of the report, there is afflux shown externally to the eastern and south-eastern 
sides of the site, within the existing DTMR roadside channels. It is however noted that these regions have 
been  
Provided as dedications to DTMR previously, to provide trafficability off Yamba Road/Bruce Highway, and 
to contain stormwater within these roadside channels. 
Furthermore, the afflux demonstrated is deemed to occur, given the development of the site up to the 
boundary is disallowing road surface flows to enter into the site, but rather is shown to be displaced into 
the allocated channels in the DTMR dedicated stormwater channels. 
Accordingly, the afflux results shown in the stormwater channel regions are deemed to be generally 
contained in the DTMR road regions, and therefore not deemed to affect the trafficability of the proposed 
design works. 
 
There is afflux demonstrated within the subject site boundaries, however this is deemed to be acceptable.  
 
It is noted that there are small random afflux cells within the model, however given the adopted approach 
is a Rainfall On Grid method, it is common to experience a level of model noise as shown below in Figure 
10. 
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Figure 11: Examples of ROG Model Noise (Source: 39% AEP event Peak Afflux Map, via WaterRIDE) 

The post-development scenario has shown a general decrease in peak water levels for all design AEP 
events within the Railway Corridor and the north-western portion of the site, which is generally deemed a 
desirable outcome.  
 
The peak flow rates and peak water levels leaving the site at the southern Lawful Point of Discharge 
(LPOD) also demonstrates a general reduction from pre to post-development scenarios for all design AEP 
events, and therefore is deemed an appropriate solution. 
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Figure 12: 1% AEP event Peak Afflux Map (Source: WaterRIDE) 

Overall modelling indicates that there are no actionable or adverse impacts to neighbouring properties or 
transport infrastructure, in particular the QR Railway Corridor at the western side of the site (whereby 
peak flood level reductions have also been demonstrated), for all design AEP events. Accordingly, it is 
deemed that the requirements by the State Assessment and Referral Agency (SARA) have been satisfied, 
in accordance with the State Development Assessment Codes. 

4.1.6 Proposed Flood Compliant Levels 
As discussed previously the proposed industrial lot level pads have been set above the designated flood 
event (DFE) for modelling purposes and as a conservative approach. 

5.0 WATER QUALITY ASSESSMENT 

5.1 Background 
The development of the land has the potential to increase the pollutant loads within stormwater runoff 
and downstream watercourses.  During the construction phase of the development, disturbances to the 
existing ground have the potential to significantly increase sediment loads entering downstream drainage 
systems and watercourses.  The operational phase of the development will potentially increase the 
amount of sediments and nutrients washing from the site. 
 
The following sections describe construction and operational phase controls and water quality modelling 
of the proposed treatment train in compliance with Council guidelines. 
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Adequate waste disposal facilities are to be provided and maintained on the site to cater for all waste 
materials such as litter, hydrocarbons, toxic materials, acids or alkaline substances. 

5.2.3 Water Quality Monitoring and Inspections 
To ensure that the water quality objectives are being met during the construction phase of the 
development water quality monitoring shall be conducted. Water quality monitoring shall use a calibrated 
probe or sampling and testing at a NATA registered laboratory. 
 
Location: Monitoring Stations at the most downstream location of each sub-catchment, after 

sediment fences, to ensure an adequate reading of site sediment treatment. 

Parameters: Site discharge criteria. 

Frequency: Following at least 30 mm of rainfall in a 24 hour period. 
 

The contractor shall be responsible for the inspection and maintenance of all sediment and erosion 
control devices. Additional controls and review of existing controls shall be undertaken in response to the 
results of the above-mentioned monitoring program. 

5.2.4 Reporting 
An inspection report shall be written by a suitably qualified and experienced scientist/engineer following 
each water quality monitoring episode.  The report shall include at least the following information: 

 Name, address and real property description for the development site; 
 Council file reference number (if known); 
 Monitoring locations; 
 Performance criteria; 
 Results for each monitoring location, identifying any breaches of performance criteria; 
 Recommended corrective actions to be taken and additional sediment and erosion controls, if 

required; and 
 Inspection reports shall be provided to the contractor for their action and compilation in an on-

site register. 
 
If the above-mentioned performance criteria are exceeded and results from the downstream monitoring 
stations show significant deterioration from upstream results (if applicable), the contractor shall 
implement all recommendation of the inspection report within one (1) working day of receipt of the 
report. 

5.3 Operational Phase 
The following sections provide details of the Stormwater Quality Improvement Devices (SQID’s) proposed 
for the operational phase of the development. 

5.3.1 Stormwater Quality Objectives 
To protect the water quality of the downstream watercourses the following Water Quality Objectives 
(WQO’s) has been applied to stormwater runoff from the site in accordance with the State Planning Policy 
2017 and the RRC Stormwater Quality requirements. 

 
Best Management Practices (BMP) are required to be demonstrated for all Development Applications 
within RRC and are recommended to be implemented by the developer. Where practicable, methods such 
as first flush devices, and discharging stormwater to landscaped/grassed areas prior to discharge to the 
LPOD, are to be incorporated into the site’s stormwater strategy, where the opportunity is available. 
 
The following load reduction targets must be achieved when assessing the post-development treatment 
train (comparison of unmitigated developed case versus developed mitigated case). 
 
 85% reduction in Total Suspended Sediment (TSS) 
 60% reduction in Total Phosphorus (TP) 
 45% reduction in Total Nitrogen (TN) 
 90% reduction in litter (sized 5 mm or greater) 
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application to Rockhampton Regional Council and
should not be used for any other purpose.

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

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

This note is an integral part of this plan.

Reconfiguration Plan
(2 Lots into 12 Lots + Easements)

(with Ortho Underlay)
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RJKF28-06-2019 Initial IssueA
RJKF8-07-2020 Lots 10-12 & 7-9 (Stages 5 & 6) addedB

0m 50 100 150 200 250 300 350 400 450 500 550 600m

STAGING
Stage 1 Lot 6 + Balance
Stage 2 Lots 1 & 5 + Balance
Stage 3 Lot 4 + Balance
Stage 4 Lots 2 & 3 + Balance
Stage 5 Lots 10-12
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