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1 INTRODUCTION 
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1 I refer to the� letter of instruction of 23 June 2022 in relation to this matter, and subsequent 

detailed discussions with you and Department of Transport and Main Roads (DTMR) personnel. In accordance 

with your instructions, SLR Consulting under my direction has completed a comprehensive assessment of the 

major storm event which occurred on the Gold Coast in late February and early March 2022, and the consequent 

flooding which occurred in the Tallebudgera Creek catchment. In particular, we have focussed on quantifying 
the potential impact of construction works on flood levels in this catchment. 

2 The flood event which occurred in later March has also been assessed. However, the results of that analysis 

show substantially lower flood levels, and our primary focus has therefore been on the earlier event. 

3 For completeness sake, I note that DTMR is currently constructing the Ml Pacific Motorway upgrade for the 

Varsity Lakes to Tugun (VL2T) project. The project comprises three packages, being Package A (VL2B), Package 

B (B2PB) and Package C (VL2T) as per the coloured sections on the plan on the next page. 

4 The upgrading of the Motorway involves extensive construction works within the floodplains of several local 

creeks. In this case, the focus is on Tallebudgera Creek and a minor tributary of that system known as Oyster 
Creek. The major structures in the floodplain which could have impact on flood levels are the new bridges under 

construction in Tallebudgera Creek itself, as well as the culvert installation a few hundred metres south of the 

Creek. 
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2 SURVEY OPTIONS

Typically, there are several survey methodologies that could be utilised to provide floor level information, and 
these include (in general order of accuracy): 

 Conventional digital levelling from a known benchmark 

 Requires access to each property for direct measurement 

 Each house will be tied to a single local benchmark 

 Establishment of the primary level control network is time and cost prohibitive 

 Is the most accurate determination of level and can achieve sub millimetre results 

 Does not provide a horizontal location of the point unless paired with other methodologies 

 Conventional total station observations either directly or indirectly via reflectorless 

 Requires access to each property for direct measurement 

 Reflectorless laser measurement can be made but is not discrete and is limited to field of view 

 Establishment of the primary control network could be time and cost prohibitive 

 Determination of level can generally achieve sub 10 millimetre results 

 A horizontal location of the point is also stored 

 GNSS direct observations 

 Requires access to each property for direct measurement 

 No primary survey control network is required to be established 

 Checks are made to the existing state control network 

 A local adjustment to AHD can be made 

 Determination of level can generally achieve +/- 15 millimetre results 

 A horizontal location of the point is also stored 

 Modern receivers allow inclined observations meaning for most cases, a direct observation can be 
made with a high level of confidence 

 Airborne drone-based LiDAR systems 

 No physical access required 

 The unit has a 360 degree field of view allowing under eave features to be surveyed 

 Requires line of sight from the drone to the feature 

 CASA restrictions mean flights over properties aren t possible without notification 

 At the optimal flight height, the unit is noisy and may cause issues to residents 

 Determination of level can generally achieve sub 50 millimetre results 

 Conventional terrestrial laser scanning 

 No physical access required depending on obstructions from the street 

 Requires line of sight from the scanner to the feature 

 Imagery is captured and used to colourise the point cloud making feature extraction easier 

 Scans would need to be done with direct line of sight to the door or feature being identified 

 Additional scans and ground control would need to be established to co-ordinate and control the 
accuracy and registration of the resultant point clouds 

 Scans typically take 3  5 minutes including photos and largely exposed to public interaction 

 Generates incredibly large data sets that take a considerable amount of time to process 



REPORT 

AU213007423.001  |  M1 VL2T - Tallebudgera Flooding Complaints  |  1  |   

rpsgroup.com  Page 4 

 Determination of level can generally achieve sub 10 millimetre results 

 SLAM based laser scanning 

 No physical access required depending on obstructions from the street 

 Requires line of sight from the scanner to the feature 

 Rapid capture that can be completed as quickly as you can walk the site area 

 Recent technology that has evolved rapidly 

 Accuracy decreases proportional to the distance between control points 

 Testing with our system indicates that accuracies comparable to GNSS are achievable 

 Mobile laser scanning systems 

 Most rapid capture available 

 Minimal to no exposure to the public 

 Requires line of sight from the scanner to the feature 

 Accuracy is dependant on co-ordinated ground control 

 Multiple passes of each site are required 

 Determination of level can generally achieve sub 50 millimetre results 

 Higher accuracies can be achieved with additional site control survey 

 

Given the need for the survey to be conducted discreetly there were limited options to complete the survey 
works and the most appropriate method available was Mobile Laser Scanning in this case. 

The Mobile Laser Scanning was also to undertaken utilising GNSS corrections only through the subject area 
to further reduce the need for staff / public interaction. 
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3 METHODOLOGY

3.1 Review of Site Constraints 

RPS have reviewed the area of interest and determined that the areas marked on Figure 1 are suitable for 
MLS capture. Within these corridors, the MLS system will capture multiple passes of scan data and 360° 
imagery. 

Our sub-contractor Land Surveys will capture multi-pass (at least two passes) mobile scan data and 360° 
imagery. Capture will be limited to public roads and car parks. Private properties (for example, retirement 
villages) will be excluded from capture. 

As a line-of-sight technology, it is to be noted that physical obstructions including parked vehicles, barriers, 
vegetation, topography, etc. may restrict the ability to capture accurate floor levels. Similarly, reduced density 
through angle of incidence and increased range from scanner will reduce the ability to extract features from 
the point cloud. 

 

Figure 1  MLS Capture Area and GCP Locations 

3.2 Co-ordinate Systems 

To allow integration into existing data sets, the capture of and data supplied will be on the MGA2020 co-
ordinate system as defined by GNSS observations with local checks to existing state survey control 
benchmarks as appropriate. 

3.3 Site Conditions 

The following streets were captured as part of the MLS survey: 

 Larch Street, Tallebudgera; 

 Daffodil Street, Tallebudgera; 

 Elm Court, Tallebudgera; 
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Heather Street, Tallebudgera;

 Kentia Court, Elanora. 

Additional over capture was completed along Nineteenth Avenue and Tallebudgera Creek Road to connect 
to ground control marks placed away from the primary areas of interest. 

The locations were typical suburban streets and as such a variety of obstructions were encountered 
including vehicles, vegetation, fences and boundary walls/structures. 

3.4 Weather 

The weather conditions on the day of capture were favourable. 

3.5 Mobile Laser Scanning 

RPS engaged Land Surveys to complete the capture component of the survey.  Data capture will be 
undertaken using the Riegl VMX based system with a minimum of two passes per carriageway, staying in 
the leftmost lane to capture MLS data as close to the properties as possible.  

The VMX system collects measurements using a combination of laser scanning, inertial measurement unit, 
GNSS rover receiver and spherical camera. The configuration is calibrated on site to couple the scanner, 
IMU and GNSS receiver position. 

Traffic Management is not required to operate the VMX system on public roads. 

The VMX system consists of two Riegl VUX 1-HA line scanners capturing up to 1,000,000 points per second 
tracing a helix 30° from the vehicle trajectory. Capture is conducted on two angles which results in a criss-
cross pattern of data. This allows for maximum coverage behind fixed objects. The scanners are mounted 
high above the vehicle to maximises angle of incidence to the scanned road and allows sight over 
obstructions to an extent. 

At all times, scanning is conducted in accordance with the rules of the road, including driving at the gazetted 
- one in safe 

locations with appropriate use of warning lights/beacons. 

To reference the scan capture to the project area, the system will utilise corrections from nearby CORS 
network with valid Reg 13 certificates. 

All MLS data was captured during daytime conditions. 

The typical point cloud density from an MLS survey will vary with the number of passes, the speed of the 
vehicle and the distance from the scanner head on the vehicle. For a single pass at 30km/h, the point cloud 
density is approximately 1700 points per square metre. 

Imagery is captured with the LadyBug 5 camera system and will be captured at 10m intervals. 

The MLS capture was completed on the 7th November 2022. 

3.5.1 MLS Survey Equipment 

The system used by Land Surveys uses only the highest quality survey equipment, with rigorous checking 
and calibration regimes. 

The MLS equipment used on the project is as follows: 

 Scanning Vehicle using Riegl VMX system. 

 Dual Riegl VUX 1HA scanners. 

 FLIR Ladybug 5 spherical 360° imagery camera. 

 Applanix IMU 

 Trimble GNSS Rover. 
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3.7 MLS Data Processing

A raw vehicle trajectory is calculated, coupling the GNSS rover with IMU data against the CORS network.  
The multiple passes along the route will be vertically and horizontally averaged against the reference line/s.  
Processing is completed using RiProcess processing software. The software provides quality assurance 
plots and reporting. 

To retain full point cloud resolution, the point cloud will not be thinned. 

3.8 Project Point Cloud 

The point cloud shall cover all public carriageways, as indicated. As a minimum the project point cloud shall 
cover the entire paved surface (edge to edge and side roads), the ground surface to 20m outside the edges 
of pavement (unless site lines are restricted by structures / vegetation) and 20m above the paved surface. 

3.9 Floor Level Extraction 

Once the point cloud is produced, RPS extracted the floor levels. Staff from our office will determine a floor 
level for every property within the scanned extents, as far as these can be determined with confidence. Floor 
levels can be extracted / derived from direct extraction of floor level from garage / car port floor level if car 
port level and house level are the same. 

Some floor level extraction has also been completed based on the top of door, assuming a standard door 
height of 2040mm and these shall be considered less accurate than a direct observation to the floor. 
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4 RESULTS

4.1 Google Street View v MLS Imagery 

A review of the sites was undertaken using Google Street View prior to the commencement of the project 
and advised there were a number of properties that visibility to the floor or door would be obstructed in some 
manner. 

Imagery taken at the time of capture shows that several additional properties had installed fencing or block 
walls on boundary and / or had vehicles obstructing the view to the door. 

4.2 Review of Supplied MLS Data 

The data supplied by Land Surveys was reviewed and compared to the GCP s. An adjustment of 0.102m 
was applied to ensure that the MLS point cloud data was consistent with the fixed constraints of the site. This 
was the only adjustment made to the data supplied. 

4.3 Comparison of MLS to LiDAR 

As part of the QA process and to confirm that the MLS data and supplied LiDAR data were suitable to be 

integrated together, a comparison between the two data sets was undertaken.  The results tabulated below 

show that the LiDAR conforms well locally to the ground control and the MLS and LiDAR agree within 

expected tolerances 
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4.4 Features Identified

Features identified from the MLS data were: 

 Street Address 

 Lot and Plan 

 MLS extracted levels being Direct, Top of Door, Garage, Eave as appropriate 

 Surface Level from 2018 LiDAR adjacent to building 

 Single or Double storey 

 Relevant comments 

4.5 Example Point Cloud View 

The features were extracted as points in Trimble Business Centre for tabulation and an example of resulting 
point cloud is displayed in the images below. 

 

Figure 2  Example point cloud  

 

Figure 3  Top down view  showing exemplar door and garage 
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4.6 Tabulated Results

Refer to results annexed to the rear of this report. 

4.7 Assumptions 

In most cases, the direct observation for the floor level is at the location of the door and is typically at the 
landing at the front of the door and as such may be subject to some small level of variability between the 
described level and the actual level of the floor noting that in general this will result in the floor level reported 
being slightly lower than actual. 

Floor levels derived from the top of door are assuming a standard door size of 2040mm and can be affected 
by screen door and particular door frames. 

Attached garage levels are typically obtained at the front of the roller door and would expect to typically be 
lower than the habitable floor level of the main dwelling. 

Detached garage levels are obtained in the same manner as the attached, however these are typically 
separate buildings or enclosed carports removed from the main dwelling 

Surface Levels derived from LiDAR at the front and rear of the properties are taken from 2018 GCCC LiDAR 
data as supplied from DTMR and is a representation of the ground levels adjacent to the buildings and 
structures on site at the time of the original capture and may not be representative of the actual levels on site 
at the time of the investigation events. 

4.8 Expected Accuracies 

The expected accuracy of the MLS capture is +/- 50mm based on the system configuration and the method 
used to control the horizontal, vertical position and trajectory. 

The extraction of the feature information is a manual process and based on the best representation of the 
feature identified in the point cloud. Typically, we would expect the feature extraction to be the same 
accuracy as the MLS capture but the interpretive nature of the feature extraction means that this could 
approach +/-100mm in some instances where the density of the point cloud capture is affected by 1) the 
distance from the scanner, 2) obstructions in the field of view, 3) poor colourisation due to objects between 
the scanner and the resulting point cloud. 

Eave levels have been derived directly of the soffit where possible, however for a number of properties the 
location and level of the gutter has been used as the most reliable representation of the eave level and the 
accuracy of the extracted points will be consistent with other extracted points. 

Floor levels can be approximated from eaves, but we would typically expect the result of such and exercise 
to be somewhere around +/- 300mm 

4.9 Possible Additional Approaches 

The approach of using MLS capture and feature extraction is really the only potential option for discrete 
capture of features. 

The only sure way to obtain the floor levels is via direct survey either by conventional total station / levelling 
or by GNSS receiver. 

The GNSS receiver would be the most time effective whilst maintaining an acceptable level of accuracy. The 
floor level would need to be taken at front, rear or side door that had the least obstruction from the eave. 
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6 INDUSTRY TERMINOLOGY AND ABBREVIATIONS

12da 12d Software Data File Extension 

3d 3 Dimensions 

AHD Australian Height Datum 

CASA Australian Civil Aviation Safety Authority 

CORS GNSS Continually Operating Reference Station 

DTMR 
Department of Transport and Main Roads 
(Queensland) 

DWG AutoCAD Software Drawing File Extension 

FLIR Forward Looking Infrared (Company) 

GCCC Gold Coast City Council 

GCP Ground Control Point 

GNSS Global Navigation Satellite Systems 

IMU Inertial Measurement Unit 

LiDAR Light Detection and Ranging 

MGA Map Grid of Australia 

MLS Mobile Laser Scanning 

QA Quality Assurance 

RL Reduced Level 

SLAM Simultaneous Localisation and Mapping  

Table 3 - Industry Terminology and Abbreviations 




































