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1 Pur pose

Purpose of this document is to provide guidance on identifying, marking, and avoiding underground
utilities during construction, excavation, and other ground-disturbing activities. It aims to ensure the
safety of workers, protect existing infrastructure, and minimise the risk of damage to essential utility
services.
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2 Scope

This document applies to all Water Corporation (the Corporation) staff and contractors who are
involved in the utility locating activities. It also applies across all project phases and locations where
utility locating services are required.
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3 Background

This guideline was created to meet the Corporation’s need for clear, standardised guidelines on utility
locating as technology and methodologies in this field have evolved. It addresses this need by
providing a unified set of guidelines for all staff involved in utility locating activities.

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)

Contractor The party named in the contract to perform the Services

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)

DWG Autodesk file format

GNSS Global Navigation Satellite Systems

GPR Ground Penetrating Radar

ICSM Intergovernmental Advisory Committee on Surveying & Mapping

Landgate WA Land Information Authority (formerly DOLA)

MCGPR Multi-Channel Ground Penetrating Radar

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.

MRWA Main Roads Western Australia

NULCA National Utility Locating Contractors Association of Australia

Point Cloud Discrete set of data points in 3D space

PTA Public Transport Authority of Western Australia

PVvC Polyvinyl Chloride

RM Reference Mark

SSM Standard Survey Mark

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

uus Underground Utilities Survey

UUS Search The extents of the area that all locatable services are to be or have been

Area identified by the underground utilities survey.

Verified Utility | Utilities that have been surveyed in the field by a method to define its position

Model 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.

wC Water Corporation
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5 References
External

ICSM — Guideline Control Surveys — Differential Levelling

ICSM — Standard Australian Survey Control Network

Landgate — Surveying Standards and Guidelines

AS 5488:2022 Classification of Subsurface Utility Information

Nulca

Before you Dig — Best Practice Guides

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

6 Under Ground Utility Locating Surveys

The Corporation recognises that AS5488 Classification of Subsurface Utility Information sets the
standards for locating underground utilities. The National Utility Locating Contractors Association
(NULCA) and Before You Dig Australia (BYDA) have training and certification for utility locating
professionals. The Corporation requires all utility locating activities to be completed by NULCA
accredited locators and BYDA members for the locating of Water Corporation assets, as well as
assets owned by other service providers that are in the scope of Water Corporation projects in
alignment with AS5488.

6.1 Scope and Utility Location Class Requirements

All aspects of the project scope should be clarified with the Corporation representative before
submitting a quote for service. Price variations may not be considered if the contractor has failed to
properly understand the level of service required.

An underground utilities survey will be requested by the Corporation to meet one of or a combination
of the following quality classes to allow data to be customised.

6.1.1 Class D (Data Quality)

Quality Class D is the lowest accuracy order for an underground utilities survey. The contractor will
be required to perform the following tasks to complete a quality Class D utilities search:
e Collect utilities data from BYDA or the service providers/custodians.
e Supply all utility information in digital format adopting the Corporation codes and file formats.
e Supply all raw data obtained from the service providers and include evidence of the number
services in area responses.
e Provide an underground utilities survey metadata statement.
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e Provide Underground Utilities Survey (UUS) search area extents file.

6.1.2 Class C (Planning Quality)

The contractor will be required to perform the following tasks to complete a quality Class C utilities
search:

o Perform all tasks for a Data Quality class D utilities search as above.

e Survey all surface utility features in accordance with S551 Spatial Data Standard using the
appropriate Water Corporation codes and AutoCAD Layering.

e Alter all subsurface utility locations obtained from supplied plans to align with surveyed
surface features to depict feature location. These lines must be clearly noted in the
underground utility survey metadata statement or on plots as 'probable location only’.

o Liaise with the Corporation representative for requirements. Contractor may be required to lift
service access chambers lids to confirm pipe directions and measure pipe diameters. Sub
surface access chambers and areas are not to be entered for safety reasons. All
observations and measurement must be performed from outside the access chambers.

e  Supply all utility information in digital format adopting Water Corporation codes and file
formats.

e Provide an underground utility survey metadata statement.

e Provide search area extents file.

6.1.3 Class B (Design Quality)

The contractor will be required to perform the following tasks to complete a quality Class B
underground utilities survey:

o Perform all tasks for a Data Quality Class C utilities search.

o All utilities must be surveyed by an indirect survey method. This can involve locating gas,
electric, phone, water, sewer and cables with methods such as ground penetrating radar,
active and passive frequency detectors, electromagnetic detectors, and acoustic detection
systems.

e The accuracy of the utilities shall be located to (+ or -) 150 mm at a depth less than 1.2
meters and an accuracy of (+ or -) 300 mm for depths greater than 1.2 meters.

e Leave markings on the earth’s surface to denote the position of the service underground.

e Supply all utility information in digital format adopting Water Corporation codes and file
formats.

e Provide an underground utilities survey metadata statement.

e Provide search area extents file.

Note on providing depths to services on traced features.

Electronic detection is not an accurate measure of depth information due to the potential for
interference from adjacent services and other geological conditions. This information is however
useful in the early planning stages as a guide to potential clashes and must be supplied. All electronic
depths needed to be coded as Class B. The expected vertical accuracy is £500mm unless otherwise
stated. If the electronic depth is unreliable or the locator is not confident with its accuracy the depth is
still required but depth should be labelled as estimated depth +/- X metres. This text must be included
in the sketches.

6.1.4 Class A (Construction Quality)

Quality Class A is the highest accuracy order for an underground utilities survey. The contractor will
be required to perform the following tasks to complete a quality class A underground utilities survey:
o Perform all tasks for a Data Quality Class C utilities search to search, identify and measure
all utilities in critical areas that have an impact on the “scope of works”.
e Liaise with the Corporation representative to identify required pothole locations.
e Expose/pothole the utility and measure directly to it using adequate survey methods.
e Survey methods must achieve accuracies of (+ or -) 50mm horizontally and (+ or -) 50mm
vertically (DGS-3 as per this standard).

Print Date: 14/01/2025 WARNING: DOCUMENT UNCONTROLLED WHEN PRINTED PAGE 4 OF 9



WATER GL283 Utility Locating Guideline

CORFORATION
ATN IO 4340

e The contractor must be licensed to expose the requested utilities or use a subcontractor who
is. All necessary approvals must be in place prior to undertake the work.

e The contractor must ensure the integrity of the service and the safety of the workers and
public are maintained at all times.

e Supply all utility information in digital format adopting Water Corporation codes and file
formats.

e Provide an underground utilities survey metadata statement.

e Provide search area extents file.

6.2 Measuring Pipe Depths

Existing services are surveyed primarily for clash detection. Therefore, it is essential that errors are
not made in the clash modelling process. All pipes must be located to the Pipe Crown or to the
highest central pipe in a bank of cables. For gravity-based systems, the invert levels will be surveyed
in addition to the crown, or the crown may be calculated from the invert.

It is important to keep this in mind when using multiple locating techniques and apply suitable offsets
to ensure the best possible accuracy. Pipe diameters should normally be recorded as internal
diameter, though, there will often be occasions when external diameter is requested for asset
clearance assessments.
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A bank of services that follow one alignment should be located to the centre top of the bank. The pipe
configuration must be shown on the field sketch e.g., Telstra bank 10 x P50.
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6.3 Collating Data

Although the Before You Dig website is an excellent source of information, not all utility asset owners

are members. Therefore, this is not a complete list of the assets in the area. Upon site inspection, any
indication of assets such as MRWA or local government street lighting, PTA cables or unexpected
service pits must be investigated further with the asset owner and a record of communication added
to the utilities search metadata statement.

All original utilities search data provided from the utility provider must be supplied to the Corporation
in addition to the final utilities data that has been altered to comply with the Corporation coordinate
system, string codes and file format.

All asset owner’s plans and digital files in the original data format and coordinate system must be
supplied to the Corporation.

6.4 Equipment

All survey and location equipment used must be maintained to the manufacturer’s recommendation
with regular calibration to ensure data integrity. Locating methods must be reported in the metadata
statement. In the event of an incident, all equipment service history must be made available to the
Corporation.

6.5 ldentifying Features

Services located must be marked on site with crayon, paint, pegs or PVC pipe markers with colours
that match the site sketch and any files lodged in the final submission. Erroneous marks should be
removed if possible or covered over.
e Paint markings shall be at less than 15m intervals on linear runs and at all changes in
direction for all services.
¢ Indicative depths shall be painted at less than 30m intervals and at all changes in depth for
all services.
e Services information shall be marked at start and finish of the service run and less than 50m
intervals and include:
- Services ownership e.g., Telstra, Optus, Vocus, Water Corporation, Western
Power.
- Cable type and size e.g., Optic fibre, High Voltage, Main Cable, SSI cable,
Communication cable or Signal Feed cable.
- Pipe construction type and size must be provided where information is available
(e.g. RCP 450mm) at start of run.
- Additional information regarding assets (e.g. HPGM high pressure gas main)
e Service marking and abbreviations:
- Services must be colour marked.
- Ensure all markings are discrete and not outsized.
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- Ensure buildings and properties are not damaged by paint markings.

e Markers used to identify potholing locations should include the following information. 1T
- Date. i
- Location company. iis
- Service typelsize. :
- Depth to service (mark at ground Level).
- Ribbon or paint colour to match service type.
6.6 Tracing Services ]

Services should always be traced to a logical end point or far enough past the extent of the project
area to ensure the service does not return inside the UUS search area. If a logical end point is not
found on a service, this must be brought to the attention of the site manager or the Corporation
representative for further action.

6.7 Uncovering Utilities

Any utilities uncovered must be by a recognised licensed body that is qualified to uncover buried
utilities e.g., pot holing or vacuum dredge. The integrity of the service and the safety of the workers
and public must be maintained at all times.

6.8 Entering Access Chambers

Access chambers and underground areas are not to be entered unless all required confined space
entry requirements have been completed as well as all avenues to remove the need to (Remote
sensing options).

6.9 Standard Colours

The following colours should be used in the field and on location plans unless the colour is not

suitable with the ground conditions or is not available at which point pink must be used:
e Text — Preferably black with a white halo otherwise Black or White

Utilities related to water supply— Blue

Utilities related to storm water — Green

Utilities related to sewerage — Brown

Utilities related to optic fibre — White

Utilities related to copper communications - White

Utilities related to electricity — Red

Utilities related to gas - Yellow

Reticulation and unknown services - Pink

Other features — can be any colour as long as it is clearly indicated in the legend of the plot,

ideally aligned to AS5488 guide for colours on service types.

e A bright Green Boundary string must be used to clearly identify the UUS search area in which
all services have been located. This string must be labelled to indicate the quality level of
each search.

6.10 Lodged Information

The following items must be lodged with the nominated Water Corporation representative as part of
the survey report as per S551 Spatial Data Standard:

The underground utilities survey file (.DWG).

Detail ground survey features file (DWG).

Original utilities search data (as received from providers).

Service Locators utilities plot (.pdf).

Control listing.

Metadata Statement.
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6.11 Underground Utilities Survey File

e All utilities must be searched, converted and supplied as .DWG data files with accompanying
Plot PDF’s.

e Scaling of hard copy utility provider plans may only be performed when no electronic version
exists with the utility provider.

e Each individual component of a service should only be represented once in the file.

e Once the quality of a services location has been improved from a lower data quality standard
to a higher standard, the old version must be removed to avoid confusion over the number of
services in the ground.

e Only Water Corporation feature codes detailed in S551 Spatial Data Standard can be used.
Any relevant feature not represented in the code list must still be captured. A unique code
must be assigned. Point feature codes must start with ‘P’. Non-standard feature codes must
be detailed in the metadata report. All additional approved codes must be clearly noted within
the underground utilities survey metadata statement. Existing Water Corporation codes must
be used with text clearly denoting differences in details. Identified features used to show
logical end points and other relevant utility markers must be coded according to S551 Spatial
Data Standard.

6.11.1 Text

Text/annotation must be situated at an appropriate coordinate location accompanying the feature or
characteristic being described. The orientation of the text/annotation should maximise legibility but
minimise interference with other features.

The maximum length (including spaces) for any single element of text/annotation is 44 characters. If
the description exceeds 44 characters, multiple text elements are required and must be positioned
correctly to ensure legibility.

The height of the text must be 1m in ground units.

6.11.2 Underground Utilities Survey File

An outline of the UUS search area must be supplied in a single file and labelled as a two-dimensional
polyline. The string must form a closed polygon.

The data file name must contain verified or unverified to indicate the quality of the locate data. If there
are two different quality UUS search areas, they must be supplied in two separate files named
appropriately.

6.11.3 Detail Ground Survey Features File

Additional surveyed detail such as utility pits, taps, meters, markers etc. must be removed from the
underground utilities survey model. This information should be supplied separately and in accordance
with S551 Spatial Data Standard. All original utilities search data provided from the utility provider
must be supplied to the Corporation.

6.11.4 Service Locators’ Utilities Plots

The underground utilities plots must be provided and checked by the lead location technician who
conducted the field search. These plots are to verify the information gathered by the survey team.
The following details apply:
e The plot shall be supplied in pdf file to standard A3 series page sizes.
e All service plots must be supplied at a scale that allows all services to be clearly identified.
o All utilities data is to overlay base data that will consist of aerial imagery and/or cadastral
data. The base data must be the latest information available at the time of the plan creation
and can be supplied by the Corporation. Contractors must request the base data from the
Corporation if it has not been provided.
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6.11.5 Legend Key

Each plan will include a legend key identifying the colours used and the services located. The colours
used in the legend must match the colours used in the plot and the field.

The legend and sketch must be used to identify features that are not clearly identified in the code list.
Examples include high voltage and low voltage power, high pressure gas mains and medium
pressure gas lines.

6.12 Multi-Channel Ground Penetrating Radar

When significant additional information is required or scopes requiring a UUS is completed on a
roadway, a Multi-Channel Ground Penetrating Radar (MCGPR) may be used. The Corporation
representative may request the use of these systems or if recommended by the survey vendor.
These systems still require all exports to align with the UUS requirements of this guideline as well as
any other applicable section depending on the exported data. This includes imagery created from the
combined radiograms, ground contours or underground anomalies and features as extracted from the
radar.

‘ Document Revision History

‘ 17/11/2024 ‘ Published to the CorDocs library.

‘ 01/03/2024 ‘ First version created. ‘
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