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1 INTRODUCTION 

The IFS Project Briefing Document – Surveying Design Standards sets out the University of Newcastle's (UON) 
requirements for undertaking detail surveying activities on any of its sites.  

2 SCOPE 

These standards describe the requirements for the conduct and delivery of detail surveying services for UON. The 
standards outline the following: 

a. Technical requirements: Identifies the standards for the establishment of survey control and specific 
requirements for capturing features. 

b. Management requirements: Defines the requirements for the management of communication, site 
access, intellectual property, WHS, etc.  

c. Delivery requirements: Outlines the data and formats to be delivered from survey activities. 

3 GLOSSARY OF TERMS 

AHD Australian Height Datum 
AS5488 Australian Standard 5488 – Classification of Subsurface Utility Information 
DTM Digital Terrain Model 
GFIS Graphical Facilities Information System 
IFS Infrastructure & Facilities Services 
ISG Integrated Survey Grid 
MGA Map Grid of Australia 
QL Quality Level 
RL Reduced Level 
SUI Subsurface Utility Information 
TfNSW Transport for NSW 
UON University of Newcastle 
WHS Work Health & Safety 
  

4 AUTHORITIES AND RESPONSIBILITIES 

This standard is issued by IFS. It is approved by the Associate Director – Campus Services IFS. The IFS Campus 
Services team are responsible for maintaining the Standard and keeping it up to date. The Standard must be 
reviewed biennially. 

5 TECHNICAL REQUIREMENTS 

The current UON survey model for the Callaghan and Ourimbah campuses is maintained in 12D and is updated 
with each new survey. To facilitate integration with the existing models, all data processing and exports must be 
completed in 12D following the requirements set out within this standard for seamless data transfer.  

5.1 SURVEY CONTROL 

Existing Survey Control is established for the Callaghan and Ourimbah Campuses. No survey control is currently 
established for other campuses. Any survey undertaken must be completed based on established survey control 
where available. 
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5.1.1 Callaghan Campus 

The most recent significant site survey was completed in 2010 by Monteath & Powys, with minor updates in 
January 2016. The survey established a primary and secondary control network throughout the Callaghan campus. 
A closed loop traverse was completed following the Ring Road, with secondary control placed throughout the 
campus. 

The origin of survey is PM58001 adopting an azimuth from PM58001 to PM58002. The survey control is on Ground 
Integrated Survey Grid (ISG) co-ordinates and Australian Height Datum (AHD) levels. Refer to Appendix A for the 
survey control plan. 

5.1.2 Ourimbah Campus 

A survey control network was established in May 2015 at the Ourimbah campus by Monteath and Powys. A closed 
loop survey established primary control marks around Loop Road. Further marks were established on Brush Road 
and Chittaway Road.  

The origin of survey is SSM110651. The survey control is on Ground ISG co-ordinates and AHD levels. Refer to 
Appendix B for the survey control plan. 

5.1.3 Establishing New Survey Control 

New survey control stations must be placed in suitable locations and marked in a durable manner. Stations should 
be clearly visible on site, labelled and easily identifiable for future recovery of the survey. The following types of 
survey marks may be used: 

• Drill holes in concrete; 
• Masonry nails; 
• Galvanised iron nail (GIN) in asphalt; 
• Galvanised iron pipe (GIP) in areas where no hardstand is present; and 
• Metal spikes. 

An excavation permit is required from IFS prior to placing pegs, nails, and pipes. 

Distances between survey stations established on site shall not exceed 200 metres. Survey stations must be 
traversed in a closed loop format, connecting to at least three existing survey control marks which must consist 
of one primary control marker. A minimum of 3 rounds of angles must be observed with a calibrated EDM 
instrument and atmospheric corrections must be applied.  

Details of control marks placed must be provided to UON in CSV & PDF format, including the mark number, 
easting, northing, RL, type of mark placed, and a location sketch or suitable aerial image. Any discrepancies 
identified in existing control or marks destroyed must be reported to UON. 

5.1.4 Coordinates and Levels 

Given the historic nature of survey works at UON, all surveys completed on the Callaghan and Ourimbah campuses 
shall be on ISG coordinates. All other campuses shall be completed on ground MGA2020 co-ordinates. All 
campuses shall be on AHD levels. 
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5.1.5 Accuracy 

All survey work shall be to the accuracies identified in Table 1. 

TABLE 1: SURVEY ACCURACY 

 Horizontal Vertical 

Hardstand +/- 10mm +/- 10mm 

Non-hardstand +/- 30mm +/- 30mm 

 

5.2 FEATURES 

5.2.1 Feature Coding 

All features must be named in accordance with the UoN SCLv01 document in Appendix C. 

5.2.2 Buildings 

Both temporary and permanent buildings must be captured. Buildings shall be defined by: 

• The line of the exterior face of the external walls at ground level; 
• For upper levels, any features extending beyond the exterior face (balconies, footbridges, etc) and the 

extent of the roof line; and 
• Building floor levels, walkways, openings, gutters, eaves, awnings, and ridge heights. 

5.2.3 Structures 

The location and elevation of permanent and temporary structures shall be captured, including but not limited 
to: 

• Street lighting, seats, bicycle racks, bins, telephones, signs, tables, planter boxes, shade cloths, etc.; 
• Manholes, hydrants, service covers, service markers, vent pipes, inspection chambers, cable draw pits, 

etc.; 
• Drains or gullies, cuttings and embankments, mounds, and terraced slopes, etc.; 
• Retaining walls, fences, ramps, stairs, guard rails, bollards, hoardings, etc.; and 
• Hard landscape features, retaining walls, garden edging, paths, etc. 

5.2.4 Roads 

All roads and pathways shall be captured, including the location and elevation of additional features such as 
driveways, pram ramps and guard rails. Profiles shall be taken at a maximum of 10 metre intervals including the 
following features: 

• Footpath; 
• Back of kerb; 
• Top of kerb; 
• Gutter; 
• Invert and edges of dish drains; 
• Edge of road; 
• Lane lines and road marking symbols; and 
• Centre line and/or crown of road. 
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Figure 1 shows the required survey points for locating kerbs. 

 

 

FIGURE 1: PROFILE LOCATION OF KERBS 

 

For kerbs and gutters and the top and toe of banks, shots must be taken in sections, spaced so the versine is 
<50mm. Strings should not cross. An example is shown in Figure 2.  

 

FIGURE 2: STRING LOCATION OF KERBS AND VERSINE 

5.2.5 Geotechnical 

Surface levels shall be captured at borehole locations for geotechnical engineers. 

5.2.6 Topography 

Topographic features shall be surveyed for the creation of a surface model, including: 

• Spot levels shall be taken at a maximum grid interval of 10 x 10 metres. 
• Contours for the area shall be shown at 0.2 metre intervals. 
• Slopes and earthworks shall be surveyed to reflect all changes in slope, showing spot levels along changes 

in grade at maximum 10 metre intervals. 

5.2.7 Vegetation 

All trees and other vegetation within the survey area shall be captured. Where asset tags are present on 
vegetation, the tag number must be recorded. Additional tag attributes such as species should also be recorded 
when present.  

Individual trees with a height and/or spread greater than 2 metres, or trunk diameter greater than 100mm at 1 
metre above ground level shall have the canopy spread, height and trunk diameter captured. For clustered trees, 
the edge of canopy shall be surveyed. Tree information is to include position, height, breadth, and trunk diameter. 
The height, breadth, and trunk diameter shall be recorded as shown in Figure 3. 
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FIGURE 3: TREE ATTRIBUTE CAPTURE AND LABELLING 

 

5.2.8 Visible Services 

Visible services not requiring non-destructive excavation identification (potholing) are to be surveyed, such as 
overhead powerlines, pits, manholes, etc. The AS5488 quality level for visible services shall be defined as QL-A at 
the point of survey. 

Pit covers shall be lifted to capture invert/obvert levels and conduit/pipe sizes. Pits less than 1 metre in dimension 
shall be surveyed by one point in the centre. Pits greater than 1 metre in size shall be surveyed as a closed polygon 
around the pit. Photos shall be captured and included for delivery.  

Where pits less than 1 metre in size are located in critical areas or clustered in close proximity, the pits shall be 
surveyed as a closed polygon to provide details on pit size, orientation and proximity to surrounding features.  

For pits and headwalls, a pipe observation with invert and obvert levels shall be taken to record attributes for pipe 
diameter and material. Pipe diameter must be measured perpendicularly across the pipe by tape as an 
independent check. An example of points to measure are shown in Figure 4. 

 

 

FIGURE 4: PROFILE LOCATION OF A DRAINAGE HEADWALL 

 

5.2.9 Underground Services 

An accredited service locator must conduct a survey of all services within the survey area. All personnel conducting 
SUI surveys must be trained and accredited according to the standards set by the relevant utility owners or 
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operators. All work must adhere to AS5488, and services shall be annotated with quality level, diameter and 
material attributes. 

The service locator must collaborate directly with the surveyor to ensure all services and relevant information has 
been surveyed and is accurately represented. 

UON has a significant amount of underground services information from GFIS data and ongoing surveys at the 
Callaghan and Ourimbah campuses. This information will be provided before work commences on site. Before-
You-Dig-Australia (BYDA) searches shall also be completed by the surveyor and service locator. While UON has a 
reasonable understanding of the underground services at these campuses, unrecorded services may exist within 
the survey area.  Limited information on inground services is available at other campuses.  

The scope requires locating, identifying, and recording all in-ground services within the nominated area, including 
electrical, communications, data, sewer, stormwater, water, gas, fuel, traffic signals, underground structures (e.g. 
pits, service tunnels, tanks, etc). Services must be traced electronically to a minimum QL-B at <5 metre intervals. 
Any services that cannot be electronically traced must be positively identified by other means. 

Stormwater and sewer systems must be surveyed to QL-A at all pits and manholes. This includes details such as 
pit depths, sizes, diameters, and invert levels. All services must be located and surveyed in accordance with the 
coding and layering requirements in Appendix C, with additional notes on details like pipe blockages, inaccessible 
pits, service owners, and any other relevant site information. 

Before leaving site, the surveyor must cross-check data against the UON provided services information and BYDA, 
ensuring all services have been identified and have a known continuation. 

Any difficulties or anomalies in service location, or potential for redundant or discontinuous services must be 
identified and reported to UoN.  

5.2.10 Photographs 

Photographs must be taken of the entire survey area and any items which are unusual or may be difficult to 
interpret. Photographs shall be taken of all service paint marking by service locators and all pits. 

5.2.11 Service Markings 

All service identification location is to be completed using erasable chalk paint (washable in water). No permanent 
marking products are to be used on any university sites. 

6 MANAGEMENT REQUIREMENTS 

6.1 WORK HEALTH AND SAFETY 

UON prioritises WHS obligations and expects contractors to uphold these standards. Before commencing work, 
contractors must complete the mandatory UON Contractor Inductions, submit a Safe Work Method Statement 
and any relevant permits to work to the project manager/UON representative. All WHS requirements must be 
considered and included within the project quotation. 

6.2 SITE ACCESS 

Contractors must notify their UON representative prior to conducting activities and when leaving site. Access to 
land outside the survey area is prohibited without prior approval by UON.  
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6.3 INTELLECTUAL PROPERTY 

Ownership of all intellectual property created for purposes of their contract is vested with UON. All data and 
derivatives from survey activities must be provided to UON in line with Section 7 – Delivery Requirements. 

6.4 TRAFFIC CONTROL 

Traffic control must be engaged by the survey company in accordance with UoN, TfNSW and Council requirements 
as needed. 

7 DELIVERY REQUIREMENTS 

7.1 DATA SET 

All data must be provided in a 12D format consistent with the specification and model extract provided. Each 
vertex must include an attribute attached identifying the data source and date of survey. 

Any points surveyed which do not contribute to the DTM must be made non-contourable within the 12D model. 

Layers must be named in accordance with the UoN SCLv01 document in Appendix C. 

7.2 FIELD NOTES 

Complete field notes must be provided in a PDF format, outlining the following: 

• Date of survey; 
• Surveyors name; 
• North point; 
• Control used and placed, including the nature and position of marks used; 
• Features located by survey, including description and important notes; 
• All pit and pipe details including pit size, depth to invert and obvert, pipe sizes and directions; and 
• Survey location and feature names, including surrounding roads, buildings, etc. 

Field notes must be legible and readily intelligible for future use. 

7.3 SURVEY CONTROL 

Any marks placed, used for establishing control, or found destroyed must be provided for inclusion within the 
survey control plan in the format outlined in Table 2. 

TABLE 2: SURVEY CONTROL INFORMATION 

STN EASTING NORTHING RL MARK 

1 366003.419 135195.237 26.431 PM58000 

 

7.4 SURVEY HANDOVER 

Upon completion of survey, all data is to be supplied to the UON Representative in accordance with the Surveying 
Design Standards.  
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8 APPENDIX 

APPENDIX A – Callaghan Campus Survey Control Plan 

 



 

Detail Surveying Standards – V2.0  Page: 13 

 



 

Detail Surveying Standards – V2.0  Page: 14 
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APPENDIX B – Ourimbah Campus Survey Control Plan 

 

 

  



 

Detail Surveying Standards – V2.0  Page: 16 

APPENDIX C – Survey and Code List Mapping
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