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1 Pur pose

Purpose of this document is to provide guidance on requesting and collecting geospatial data using
remote sensing technologies. It aims to outline best practices, methodologies, and standards for
employing remote sensing techniques to deliver accurate, timely, and reliable data.
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2 Scope

This document covers all forms of remote sensing technology as used by Water Corporation (the
Corporation) and its industry partners with the goal of creating consistency in accuracy, resolution, and
formats of geospatial data. This document applies to all Corporation staff and contractors who are
involved in remote sensing activities.

3 Background

Remote sensing has evolved as a critical technology with advances in sensor technology, data
processing, and Geographic Information Systems (GIS). This document is created to cater the
Corporation’s need for clear guidelines to ensure that the data collected through remote sensing is
accurate, interpretable, and suitable for decision-making.

4 Definitions

Term Definition

3D Three-dimensional spatial data referring to X Y and Z values

AutoCAD Autodesk Product called AutoCAD

Autodesk Software Manufacturer

BM Landgate survey control mark - Bench Mark

BYDA Before You Dig Australia — Previously known as Dial Before you Dig
(1100.com.au)

CASA Civil Aviation Safety Authority

Civil3D Autodesk product called AutoCAD Civil3D

Contract The Water Corporation individual who has a responsibility to provide a

Manager specific service through a contract for the Project Manager.

Contractor The party named in the contract to perform the Services

Csv Comma Separated Value file format

Design Grade | A mobile scan point cloud model that is positioned to levelled MLS Ground

MLS Targets, and MLS verification survey undertaken.

DGS Digital Ground Survey (Detail Survey)

dpi dots per inch

DTM Digital Terrain Model — Digital 3D model of the terrain surface

ECW ERMapper Compressed Wave file

GDA Geocentric Datum of Australia

GIS Geographic Information System

GNSS Global Navigation Satellite Systems

GPS Global Positioning System

GSD Ground Sample Distance of a single pixel within an aerial image

HVS Hydrographic Vessel Survey

ICSM Intergovernmental Advisory Committee on Surveying & Mapping

IFC Issued for Construction

Landgate WA Land Information Authority (formerly DOLA)
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LiDAR

Light Detection and Ranging

Local Project
Zone

A local transverse Mercator projected coordinate system created to meet
tolerances for building roads and bridges on the earths curved surface.

MGA Map Grid Australia

MLS Mobile Laser Scan. A point cloud generated from a laser scanner attached to
a moving vehicle.

Mosaic A combination of two or more photographic images into one composite
image.

Natural Any surface formed by natural or geological events

Surface

NULCA National Utility Locating Contractors Association of Australia

Ortho An ortho photograph is a photograph that has been corrected for sensor,

photograph platform-induced, geometric and topographic distortions. It possesses the
geometric characteristics of a map.

PCN Primary Control Network

PDOP Positional (3D) dilution of precision value for navigation satellite geometry

Point Cloud Discrete set of data points in 3D space

Project The Water Corporation officer responsible for the overall project.

Manager

RGB Red, Green, Blue. Computer values associated to a pixel for defining a pixel
colour

Rectified An image that has been altered from its original state to achieve a desired

Image spatial outcome. Including mosaics.

ReOC Remote Operators Certificate

RePL Remote Pilot Licence

RM Reference Mark

RPAS Remotely Piloted Aircraft System

RTK Real Time Kinematic GNSS observation methods

SCN Secondary Control Network

Seamless A mosaic with no discernible joins or seams

Mosaic

SLAM Simultaneous localization and mapping

SSM Standard Survey Mark

Survey Control

Survey control points that can consist of SSMs, RRMs, BMs and MCPs

TIN

Triangulated Irregular Network

TLS Terrestrial Laser Scan. A point cloud generated from a fixed point laser
scanner

UAV Unmanned Aerial Vehicle

Untargeted A mobile scan point cloud capture and model that is positioned only based on

MLS Point GNSS position, post-processed from base stations — no MLS Ground Targets

Cloud used/processed. MLS verification survey is not required.

VCM Vertical Control Mark

Verified Located and checked for physical stability and quality Verified vertical/level to

Control its reference marks where applicable or levelled to at least one adjacent

control point of suitable quality in a closed/2-way loop Static GNSS baseline,
RTK GNSS, or total station connection (from RTK temporary points is
acceptable) for horizontal verification to adjacent/nearby control point(s).

Verified Utility
Model

Utilities that have been surveyed in the field by a method to define its position
and level. For example, a verified utilities model of a water pipe would result
from the water pipe being located via ground penetrating radar or if the pipe
had been uncovered and measured by survey instrumentation.
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VRS Virtual Reference Station
wWC Water Corporation
XLSX Microsoft Excel file format

5 References
External

ICSM - Guideline Control Surveys - Differential Levelling

ICSM - Standard Australian Survey Control Network

Landgate - Surveying Standards and Guidelines

AS 5488: SAI Global - Standards

Nulca

Internal

DS 80 - WCX CAD Standard

DS 63 - Water Reticulation Standard

DS 50 - Design and Construction Requirements for Gravity Sewers

WC Developers Manual

S551 Spatial Data Standard

GL281 Survey & Geomatics Guideline

6 Terrestrial Laser Scanning

The Corporation defines Terrestrial Laser Scanning (TLS) as the use of an instrument typically
mounted to a tripod that captures Light Detection and Ranging (LIDAR) information in a horizontal
angle of 360° and vertical angle of 300° (approximately).

6.1 Equipment

All TLS based captures that are used on Corporation projects must comply with the following accuracy
requirements depending on the following accuracy class matrix (Accuracy is defined as localised
accuracy, i.e., measured distance vs scan distance over 100m.):

TLS-1 TLS-2 TLS-3
Simplified Accuracy 2mm +/- 5mm +/- 25mm +/-
Simplified Resolution 2mm 10mm 50mm
Simplified Global Position 5mm +/- 10mm +/- 50mm +/-

Simplified, TLS-1 is for engineering grade, TLS-2 is for architectural requirements and TLS-3 is for

Civil Works.
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https://www.icsm.gov.au/publications/guideline-control-surveys-differential-levelling-v22
https://www.icsm.gov.au/publications/standard-australian-survey-control-network-v22
https://www.landgate.wa.gov.au/location-data-and-services/surveying/standards-and-guidelines/
https://infostore.saiglobal.com/en-au/standards/as-5488-1-2022-1148524_saig_as_as_3156258/
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https://pw-cdn.watercorporation.com.au/-/media/WaterCorp/Documents/About-us/Suppliers-and-contractors/Resources/Design-standards/DS80-WCX-CAD.pdf?la=en&rev=becfb8033b234bd3a9eb74e50d4b9c7b&hash=EEF603F1487166DEC9957AF9D9C1CC62
https://pw-cdn.watercorporation.com.au/-/media/WaterCorp/Documents/About-us/Suppliers-and-contractors/Resources/Design-standards/DS63-Water-Reticulation-Pipelines-DN250-and-Smaller.pdf?la=en&rev=fae19a82f6834cff9ba6a5b7fedc1c00&hash=68936ABF801F36596F06B84F5E73B80A
https://www.watercorporation.com.au/-/media/WaterCorp/Documents/About-us/Suppliers-and-contractors/Resources/Design-standards/DS50-Design-and-Construction-Requirements-for-Gravity-Sewers-DN150-to-DN600.pdf?la=en&hash=CCBE61B2E0A6BF9F57D4827825AC6D86
https://www.watercorporation.com.au/-/media/WaterCorp/Documents/Developing-and-Building/Subdividing/Developers-manual.pdf
https://nexus.watercorporation.com.au/otcs/cs.exe/app/nodes/184721235
https://nexus.watercorporation.com.au/otcs/cs.exe/app/nodes/184721265

WATER GL282 Remote Sensing Guideline

CORPFORAT

ATN IO 4340

Equipment used also needs to comply with the Corporation’s validation of equipment accuracy
standard under section 6.8 Equipment Accuracy Validation of GL281 Survey and Geomatics
Guideline.

6.2 Terrestrial Laser Scanning Control

TLS based scopes require survey control to be used so that all data captured can be located in the
Corporation’s defined coordinate system standard as per section 9.1 Coordinate Systems of S551
Spatial Data Standard.

Control must be placed on the extent of the scope area as well as throughout. Survey control should
be installed to tertiary level as per section 6.5 Tertiary Control of GL281 Survey and Geomatics
Guideline. TLS control can use a mixture of temporary and permanent targets. However, every scope
must have a minimum of 4 permanent scan targets installed to aid future scopes.

6.3 Coverage and Methodology

To ensure suitability of TLS data, the Corporation requires minimum levels of coverage, depending on
the use case and element type. A varying coverage and resolution are shown in the table below:

Use case Coverage
TLS-1 TLS-2 TLS-3

AG Pipework 95% 70% 50%
Pipe Supports 75% 75% N/A*
Mechanical 80% 80% N/A*
Cable Trays 70% 70% N/A*
Concrete Structure 80% 80% 70%
Steel Structure 90% 90% N/A*
Topography 50% 60% 70%
HVAC 75% 75 N/A*

*N/A means that structural element does not have a direct use case for that level of accuracy
captured.

6.4 Data Formats

All terrestrial laser scan data delivered to or produced by the Corporation must be in one of the
following formats:

e astructured ASTM E57 as a single file for the project or

e asingle E57 per scan and RCP Autodesk project file for larger projects.

Project requirements can and may ask for additional deliverables.

Prior to submission, the Corporation representative must be contacted to confirm delivery method.

6.5 Reporting

Every submission report must accompany the deliverable. See section 12.1 Survey Report of S551
Spatial Data Standard for Survey Report Template and required extents with metadata.

7 Mobile Laser Scanning

Mobile Laser Scanning (MLS) is classed into two primary categories.
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e Vehicle Mounted MLS - refers to when a system that captures LIiDAR data is mounted to an
automotive vehicle that operates on roads (Linear operation).

e Non-Vehicle Mounted MLS - can be, but not limited to, any LIiDAR system that is handheld,
backpack or mounted to another apparatus for movement such as a vessel or train.

7.1 Vehicle Mounted Mobile Laser Scanning

7.1.1 Working in a Road Reserve

Any party undertaking work on a road open to traffic has a duty of care by law to take all necessary
and reasonable measures to prevent accident or injury to any person, or damage to property.

The external consultant must be responsible for traffic management in accordance with relevant Local,
State and Federal Government requirements.
7.1.2 Mobile Laser Scan Surveys — “Design Grade & Untargeted”

The Corporation requires mobile laser scan surveys to be of quality, accuracy, and formats as
defined below:

e For ‘Design Grade MLS’, the Contractor must ensure that the resulting point cloud is of
suitable accuracy and quality to meet requirements for extracted/modelled features in section
7. Mobile Laser Scanning of this guideline.

o ‘Untargeted MLS’ surveys result in a point cloud with position based on Global Navigation
Satellite Systems (GNSS) and other sensors, post-processed from base stations. For this type
of surveys, MLS ground targets and MLS verification are not required.

7.1.2.1 GNSS Base Stations for MLS

The following apply for both ‘Design Grade MLS’ and ‘Untargeted MLS’:

e Existing control points with the best available positional uncertainty and suitable sky visibility
must be used as base stations.

o All GNSS base stations used for processing the MLS must be defined in the survey report and
must include the adopted coordinates.

e The range from base station to the captured point cloud must not exceed 10km. Virtual
Reference Station (VRS) positions/systems must not be used.

e Control used as base stations must be ‘Verified'. In this context, ‘Verified’ control means the
control point is:

o Located and checked for physical stability and quality.
o Static GNSS baseline, RTK GNSS, or total station connection (from RTK temporary
points is acceptable) for positional verification to adjacent/nearby control point(s).

7.1.2.2 Design Grade MLS

Design grade MLS must comply with the following control requirements.

Design Grade MLS — Existing Control:
o All other existing control within or adjacent to the survey extents must be sought on site, and
details noted in the ‘Survey Report’.

e Details are to include:
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o Physical condition (Good / Poor / Destroyed)
o GNSS suitability with respect to physical obstructions to satellite signal (Good / Poor)

Design Grade MLS — Vertical Control Network:

o A differential level traverse must be undertaken for the extents of the survey area and must
include all existing controls within or adjacent to the survey extents and all newly created
controls.

e Controls outside the extents of the survey area that must be included in level network will be
specified in project scope.

e This requirement may be waived for freeways and major highways, as directed by the survey
project manager, and defined in the survey project scope.

e Differential levelling must be in accordance with the Survey Control Standards covered in
S551 Spatial Data Standard, with the exception that two-way levelling is not required, provided
the levelling run closes to better than 12rootK against existing verified control.

7.1.3 Design Grade Mobile Laser Scanning Survey Control Marks

Primary Survey Control must exist throughout the survey extents at no more than (i.e. no further apart
than) 4km intervals. New primary control that is installed must be installed in accordance with section
6.3 Primary Control of GL281 Survey and Geomatics Guideline.

A description of control survey methodology, vertically and horizontally, must be presented in the
survey report. Any issues are to be documented.

Secondary Survey Control must be established at no more than 1200m interval. New secondary
control must be observed and installed as per section 6.4 Secondary Control of GL281 Survey and
Geomatics Guideline.

Tertiary Survey Control must be established at no more than 400m interval. New Tertiary control
must be observed and installed as per section 6.5 Tertiary Control of GL281 Survey and Geomatics
Guideline.

7.1.4 Design Grade Mobile Laser Scanning Ground Targets Requirements

Control and ground targets used to tie down/register the MLS survey will be at the discretion of the
Consultant providing the survey. The amount/spacing of MLS control targets may differ depending on
the consultant’s equipment and methodology.

The MLS ground target spacing proposed by the Consultant must be documented within the
Consultant’s offer.

Consultants must ensure that the quality and distribution of MLS ground targets is sufficient to produce
a point cloud of suitable accuracy for any area where relevant features would be extracted for
modelling in accordance with this guideline.

The Corporation may prescribe a specific MLS ground target density interval in the project scope.

7.1.5 Mobile Laser Scanning Ground Targets and Worksite

MLS ground targets or other control marks must not be permanently marked or painted on roads or
paths.

MLS ground targets must be kept to a minimum in size. MLS ground target locations can be in the
shoulder of the road, located within line markings or within the centreline of the road. Use of existing
features or objects already on site is encouraged.

Due care must be taken to ensure that any material or substances used for targeting will not damage the
road, environment or cause any harm to humans, animals or machinery as well as not create a
permanent obstruction or trip hazard for pedestrians.

Survey points such as coordinated nails, flush with the surface, deck spikes, flush with the surface and
buried pins may be retained but all target material and fastenings (i.e. plastic, paper, pins, wire, nails
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etc) must be removed from the site as soon as possible after scanning and before the completion of
the project.

7.1.6 Multiple Run Requirements for Mobile Laser Scans

Multiple runs of mobile laser scanning over the project area or site are required.

The Corporation requires the project area, site or road surface to be scanned a minimum of three
separate times.

On carriageways with 2 or more lanes, runs must be driven in the two outside lanes of each
carriageway.

Runs Required in These Lanes

—

3rd run can be in any lane

7.1.7 Environmental Conditions for Data Capture

The Corporation requires that all MLS surveys are carried out with consideration and mitigation of the
following environmental factors:

e Road surfaces must be dry, or as dry as possible at time of scanning.
e Avoid scanning in high heat, significant dust or rain.

e Timing of scanning must be considered to reduce undesirable physical obstructions captured
in the point cloud (e.g. traffic).
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7.1.8 Reporting, Equipment Details and Quality Assurance
Each data delivery must include a PDF report that contains the following minimum information:

e Scanner model name and number

e Scanner range

e Scanner frequency

e Capture height above ground

e Software used and details or documentation of ground classification methodology.

The report should be concise and easy to understand the purpose and usability of the data associated
with it. The following quality assurance information must be supplied:

e Boresight calibration report

e Graph of X Y Z RMS values vs GPS time based on processed GNSS IMU trajectories.

e Graph of PDOP vs GPS time
e A graph of GPS time vs the base line lengths over the project area

7.1.9 Untargeted Mobile Laser Scanning

‘Untargeted MLS’ surveys result in a point cloud with position based on GNSS only, post-processed
from base stations. Requirements are the same as Design Grade MLS, with the following exceptions:

Existing control within or adjacent to the survey extents does not need to be sought.
Differential level traverse for extents of the survey area is not required.

4km interval control is not required.

VCMs and MVCMs are not required.

Verification survey is not required.

7.1.10 Point Cloud Data Supply Requirements

‘Design Grade MLS’ point clouds must be processed to meet the requirements in section 7. Mobile
Laser Scanning of this guideline for extraction/modelling accuracy and quality specifications.

‘Untargeted MLS’ must be captured and supplied to enable possible future upgrade to design grade
MLS with additional control field work and processing.

Point clouds must conform to the following requirements:
e The point cloud data must be supplied as LAZ and RCP files.

e Coordinates within the lodged LAZ and RCP files must be 3 decimal places.

e Supplied with a survey report as S551 Spatial Data Standard

7.2 Non-Vehicle Mounted Mobile Laser Scanning

Non-Vehicle Mounted MLS is commonly referred to as SLAM scanning systems. SLAM scanning
carries an inherent risk to the business as it has the potential for lower accuracy data to be integrated
with higher accuracy data such as TLS. All SLAM data is deemed for information only and must not
be used for IFC design with the exception where written approval is acquired from the Corporation’s
representative.
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8 Aerial Capture

8.1 Unmanned Aerial Capture

The Corporation defines an RPA, RPAS, UAV or Drone as per CASA definition. See section 6.4
Unmanned Photogrammetry of S551 Spatial Data Standard for the Corporation’s operational
requirements of an RPA and requirements for UAV photogrammetry.

8.1.1 Nadir Remotely Piloted Aircraft Photogrammetry

For the capture of Nadir Remotely Piloted Aircraft (RPA) based photogrammetry, the operator is to,
where practical, adhere to this guideline as a minimum standard:

e Minimum of 5 Permanent GCPs used (If RTK is used, GCPs must be placed but do not
require to be surveyed but are recommended as a check).

e Minimum of 5 GCPs per 2000 sgm and with an additional 2 GCPs every additional 2000
sgm (unless RTK is used in which case no additional GCPs are needed).

Capture to be scheduled to avoid extreme brightness where practicable.
Capture to be 10% larger than scope area.

Sensor to be 90° perpendicular to ground.

Capture can be in a single grid direction.

8.1.2 Remotely Piloted Aircraft Photogrammetry — 3D Capture

For the capture of 3D Photogrammetry, the operator is to, where practical, adhere to this guideline as
a minimum standard:

Nadir capture of scope area to be completed prior.

Nadir capture to be completed with a sensor that is 80° perpendicular to ground.
Nadir capture to be in a dual grid direction.

Transition from Nadir to 3D/oblique to follow table in section 8.1

Typical 3D Capture is UPH-1 (refer section 8.1).

See diagrams below for expected structure of 3D photogrammetry of a structure. Red camera symbols
are individual camera positions.
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8.1.3 Remotely Piloted Aircraft LiDAR Capture

For the capture of RPA Based LiDAR, the Corporation requires that the following terms are met for
capture and processing:

e Al LIDAR captured from UAV to be captured concurrently with an RTK/PPK system to ensure
a DGS-3 accuracy level is achieved.

All point cloud data to be supplied as LAZ V1.4 and RCP with classification completed.

e Ground check points to be used to ensure accuracy, a minimum of 5 check points per project
with one (1) additional check point per 2000sgm over 10000sgm.

8.2 Manned Aerial Capture

Imagery and LIiDAR data that is collected by an aircraft with operators onboard is covered under this
section of the guideline.

8.2.1 Manned Photogrammetry

The capture of photogrammetry from a manned aircraft is required to comply with the following list:

Accuracy to be DGS-3 to DGS-5.

Either RTK or PPK must be used for positioning.

GSD per pixel to be as per UPH-3.

Delivered orthographic image to be in either ECW or TIFF.

Coordinate datum to be as per section 9.1 of S-551 Spatial Data Standard.
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8.2.2 Manned LiDAR

The capture of LIDAR from a manned aircraft is required to comply with the following list:

e Accuracy to be DGS-3 to DGS-5
Either RTK or PPK must be used for positioning
Point spacing must be determined by DGS accuracy class,
o DGS-3 =50 Points per sqgm
o DGS-4 =20 Points per sqm
o DGS-5 =1 Point per sgm
e Delivered orthographic image must be in either ECW or TIFF
e Coordinate datum to be as per section 9.1 of S-551 Spatial Data Standard.

8.3 Digital Rectified Image Delivery Standard

The Corporation produces and uses digital rectified images for several applications to assist in project
development. The following guidelines have been developed to ensure constant product outputs and
presentations.

8.3.1 Coordinate Datum

All delivered and produced imagery must be delivered in line with section 9 Spatial Coordinate
Systems of S551 Spatial Data Standard.

8.3.2 Spatial Quality

All rectified images must meet the following spatial quality criteria:
Scale
Rk
Where;
SQ = Spatial Quality output in metres
Scale = the output scale of the resultant rectified image i.e. 5000 for 1:5000

Rk = Rectification Class Constant

Image Standard Rectification Class Constant
Class A 5000

Class B 1500

Class C 250

The SQ value is the positional accuracy of any clearly defined feature on the resultant image.

8.3.3 Pixel Enlargement Limitations

The final image must have an output resolution of 300dpi. A pixel, from the source image, can only be
enlarged to a maximum of 2.50 times. For example:

e A 1:20000 photograph scanned at 1200dpi will have a pixel enlargement factor of 2.5 times to
produce a 1:2000 scale product at 300 dpi. This is the maximum allowable enlargement for this
scan.

Working steps for the example are as follows:

e 1:20000 photograph scanned at 1200 dpi allows a straight enlargement to a 1:5000 image at 300
dpi. (1200 dpi/ 300 dpi = 4. Therefore, the 1:20000 image can be enlarged 4 times to 1:5000.
The 1:5000 image is now at the maximum output resolution of 300 dpi.)
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e Each individual pixel from the 1:5000 300dpi combination, therefore, can only be enlarged another
2.5times. Therefore, the maximum allowable enlargement from the 1:5000 image is 1:2000
(5000 / 2000 = 2.5)

e An 1800 dpi scan of the same 1:20000 aerial photography would have an enlargement factor of
1.66 at 1:2000.

8.3.4 Output Image Format

All digital data must be supplied as ECW or in a TIF file format. All georeferenced files must also be
supplied. Tiled TIF images will not be accepted.

8.3.5 Image Compression Limits

ECW images must not be compressed more than the following:

Photography type ECW file
Colour 25 X
Black and White 15 X

8.3.6 Null Image Areas

Null image areas are parts of the final image that extend beyond the captured aerial photography but
are still within the final image rectangle. Null image areas are preferred to have no RGB value
associated to cover or block adjacent imagery. If not possible due to software constraints, then 0,0,0
(i.e. black) is a suitable alternative. 255,255,255 (i.e. white) is not acceptable. In the example below,
the white areas around the aerial photography are null image areas.

Null image area

8.4 Multispectral

Multispectral imagery must be delivered as per the following listed requirements:
e Survey report with capture bands noted in nm.

e Positioned as per Section 9 of S-551 Spatial Data Standard.

e Multispectral imagery to be delivered in GeoTiFF format.
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9 Terrestrial Photogrammetry

The Corporation defines terrestrial photogrammetry as any photogrammetry captured where the
operator is holding the capture apparatus, or the capture apparatus is in contact with the ground or a
water body (Image capture unit attached to a vessel).

Terrestrial photogrammetry capture requirements are the same as those for Unmanned 3D Aerial
photogrammetry, with the only difference being the introduction of a UAV (see section 8.1.2).

TPH-1 TPH-2 TPH-3
Desired GSD 4mm/pixel | 10mm/pixel | 20mm/pixel
GCP Accuracy DGS-1 DGS-2 DGS-3
Distance to target 2m 5m 10m
Distance Between Images 0.5m 1.5m 4.5m
Required Overlap L/R 85% 80% 70%
Required Overlap F/B 85% 80% 70%
Maximum change of sensor orientation 8° 10° 12°
Maximum change of positional depth to Focal Point 10% 15% 20%
Recommended focal Length 18mm 24mm 35mm
Minimum Sensor Size 6000x4000 | 6000x4000 | 7360x4912
Maximum Blur to pixel ratio 1/2 Pixel 1 Pixel 1.5 Pixel

All terrestrial photogrammetry is required to be aligned with the Corporation coordinate system
standard as per section 9 Spatial Coordinate Systems of S-551 Spatial Data Standard.

Terrestrial photogrammetry can be aligned to a coordinate system through any target type that has a
clearly defined centre such as chequer board targets, QR or AprilTags.

When terrestrial photogrammetry is delivered either as part of a larger special capture or by itself, the
following deliverables are required:

Images in .JPEG

CSV of Image positions in XYZ with Camera Headings
Survey report

Point cloud in E57

Mesh in FBX (unless stated otherwise during project scoping)

See diagram below for expected structure of 3D photogrammetry where red symbols are individual
camera positions.
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10 Hydrographic Vessel Surveys

The Corporation uses the data collected from hydrographic surveys for a variety of business functions.
Therefore, the data standard is derived by the end use of the data whilst also taking into consideration
the wider potential use. This applies for both manned and unmanned survey vessels. All entities and
vendors must have all required State, Territory and Federal requirements for the operation of a vessel
for commercial purposes. Hydrographic Vessel Survey (HVS) used for depth measurements on
production monitoring is exempt from these spatial requirements as the data is used for different
purposes.

10.1 Single Beam

Data collected via a single beam measurement can be collected via single or dual frequency single
beam sonar unit. The Corporation advises that a dual or multi-frequency sonar is used to increase
accuracy as well as to potentially detect a dual floor waterbed. A dual floor waterbed is defined as an
area that has a loosely packed sediment sitting on top of a hard packed second layer. The possibility
of a second layer must be determined during the scoping stage either by the Corporation project
delegate or by the approved capture vendor.

Single beam sonar is to operate with the intended purpose of achieving an accuracy as per the
Corporation accuracy classes DGS-3 to DGS-5 as per section 6.1 Digital Ground Surveys of S551
Spatial Data Standard.

An example of typical captures are as follows:

e DGS-3 WWTP sludge pit, estuaries and canals near residential areas
e DGS-4 Large water bodies like lakes and dams

e DGS-5 Oceanic based capture such as ports

Single beam single and multi-frequency data must be submitted as per the following delivery
requirements at a minimum:

e CSV of the data with the headers (Unique ID, Easting, Northing, Depth-1, Depth-2, Measurement
Altitude) Easting, Northing and Elevation/Altitude must be Water Corporation standards as per
section 6.1 Digital Ground Surveys of S551 Spatial Data Standard.

e Survey report as per section 12.1 Report Template of S551 Spatial Data Standard.
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10.2 Multi Beam

Data collected via a multi beam measurement can be collected via single or dual frequency multi-
beam sonar unit. For the survey of underwater structures and pipes, it is recommended that a dual
frequency multi beam sonar is used.

Accuracy classes DGS-3 to DGS-5 apply for multi beam measurement as per 6.1 Digital Ground
Surveys of S551 Spatial Data Standard.

An example of typical captures are as follows:

e DGS-3 Underwater pipelines and structures, WWTP sludge pit, estuaries and canals near
residential areas

e DGS-4 Large water bodies like lakes and dams

e DGS-5 Oceanic based capture such as ports.

Multi beam single and dual frequency data must be submitted as per the following delivery
requirements at a minimum:

e LAS of the data. Easting, Northing and Elevation/Altitude must align with the Corporation
standards as per section 9 Spatial Coordinate Systems of S551 Spatial Data Standard.

e Survey report as per section 12.1 Report Template of S551 Spatial Data Standard.

If backscatter is possible with equipment, it must be submitted as part of submission and noted in
report how the data is presented (Value associated to XYZ or as a Geo located image).

e BAG to be delivered on project if deemed necessary during project scoping.

10.3 Side Scan

As side scan data has dual deliverable options, being a raster image and a simple depth based point
measurements, the depth based point measurements must be delivered as per section 10.1 Single
Beam Scan of this guideline.

For the image based raster export option, the imagery must be collected in a uniform grid pattern
where the edge of one swath overlaps with the adjacent swath by the minimal amount required to
ensure no data gaps.

The following delivery requirements apply at a minimum:
e ECW or Geo Tiff of the data that is positioned as defined in section 9 Spatial Data Coordinates of
S551 Spatial Data Standard

e Survey report as per 12.1 Report Template of S551 Spatial Data Standard.
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