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NATIONAL UNDERGROUND ASSETS GROUP

CAPTURING, RECORDING, STORING AND SHARING UNDERGROUND ASSET
INFORMATION - A NATIONAL APPROACH TO ACHIEVING IMPROVED
MINIMUM STANDARDS

Executive Summary

The scope and extent of buried asset infrastructure in the UK are enormous, and will continue
to expand to service the growing needs of the population. Installing, upgrading and
maintaining assets involve excavation work which needs accurate information about existing
assets to ensure public safety, minimise delay and disruption to those affected by works in the
street, and to mitigate the risk of damaging existing assets.

Currently there is no national common approach to the way information on the nature and
location of underground infrastructure is captured, recorded, stored and shared. Records are
not always complete. There are varying degrees of accuracy and referencing approaches.
The amount of time it takes to store data, the way it is stored and the policies and procedures
followed also differ. Even scales of drawings, the level of detail, and symbols used are not
standard across organisations. All of these factors combine to reduce efficiency and
effectiveness, and increase health and safety risks.

This document sets out a new common approach to capturing, recording, storing and sharing
underground asset information that offers significant benefits to all stakeholders. It has been
produced by the National Underground Assets Group (NUAG), an organisation representing
all key stakeholder groups, including appropriate Government departments. The approach
has been developed by experts representing utility companies, highway authorities,
contractors, surveyors and IT specidlists, based on regular and extensive stakeholder
engagement.

The NUAG Approach forms the basis of a national high-level framework to deliver a set of
minimum performance standards, all based on identified stakeholder requirements described
in the NUAG Report Capturing, recording, storing and sharing underground asset
information A review of current practice and future requirements, published in September
2006. It will alow organisations to measure their current position against the minimum
performance standards, and to determine what, if anything, is needed to achieve compliance.
The Approach describes what needs to be done, not how to do it. It will be the responsibility
of each individual organisation to determine how it achieves compliance within the
framework.

The NUAG Approach is not intended to replace or supplant anything that organisations
currently do, although implementing it may require organisations to refine their processes,
systems, procedures and approaches.

Implementation of the Approach will, inevitably, take time. The performance standards
proposed are deliberately challenging, in response to identified stakeholder requirements, and
can only be achieved over time as organisations change their processes and the market
responds with more affordable and useable technol ogies.

NUAG aso recognises that implementing the Approach may require additional resources.
Some organisations may need to invest in new data capture, electronic storage, web-based



service and communications technologies, and more modern digital data/lmap backgrounds
than those which they use currently.

Stakeholders have identified the lack of a statutory common approach, enabled by legidlation,
as a magor underlying cause of the problems, and are supportive of the NUAG
recommendations and standards. NUAG will now use the Approach as the basis for wider
engagement with appropriate Government departments to progress the key issues of
ownership, legislation and resources.

The costs and risks associated with the lack of a common approach are high, and will
continue to grow unless action is taken to resolve the problem. Often information on buried
assets is incomplete, inaccurate and inconsistent, leading to significant costs: annual direct
costs of street worksto utilities are estimated to be in excess of £1.5 billion; annual damage to
third party assets is estimated at £150 million, and societal costs, including costs of delays to
road users, disruption to business, environmental damage and safety costs amount to an
estimated £5.5 billion per year. These costs are in addition to the potentially significant
consequences of damage and risk to public safety resulting from works on pipelines both
within and away from the street.

Attempts have been made in recent years to address the way in which information on the
nature and location of underground infrastructure is captured, recorded, stored and shared,
and to explore a common approach. To date, these have met with limited success.

NUAG’s stakeholder engagement over the last eighteen months confirms widespread and
strong support for action to improve the situation. NUAG is trying to piece together a
roadmap to enable everyone involved with buried assets to develop their organisations so that
all reach a common point at an agreed date in the future. Successful deployment of the NUAG
Approach described in this document is fundamental to this aim, and to the delivery of
significant associated benefits to utility companies, highways organisations, and society in
general.
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1 Introduction

The scope and extent of buried asset infrastructure in the UK are enormous, and will continue
to expand to service the growing needs of the population. Installing, upgrading and
maintaining assets involve excavation work which needs accurate information about existing
assets to ensure public safety, minimise delay and disruption to those affected by works in the
street, and to mitigate the risk of damaging existing assets.

This document sets out a new common approach to capturing, recording, storing and sharing
underground asset information that offers significant benefits to all stakeholders. It has been
produced by the National Underground Assets Group (NUAG), an organisation representing
al key stakeholder groups, including appropriate Government departments. The approach
has been developed by experts representing utility companies, highway authorities,
contractors, surveyors and IT specialists, based on regular and extensive stakeholder
engagement.

1.1 About this document

This document contains;

Background to problems associated with buried asset information.
e Anoverview of NUAG and its role in addressing these problems.

e The NUAG recommendations and a set of associated minimum performance
standards.

e An approach for achieving the performance standards.
e Anoverview of potential benefits

e A transitional approach to implementing the recommendations and achieving the
standards.

e Information on enabling technologies.

e Information on location referencing using the Digital National Framework (DNF),
Street Registers and Gazetteers, and electronic transfer of notices (ETON).

e A glossary of terms used throughout the document.
The aims of this document are to:
e build on the current Records Code;
e addressthe perceived deficiencies of the current Records Code;
o reflect stakeholder perceptions, requirements and expectations;

o reflect the advances made by organisations since the current Records Code was
published in 2003;



e anticipate the technology dividend offered by new and emerging technologies, and

e dovetal with other work such as Visualising integrated information on buried assets
to reduce street works (VISTA) and Mapping the Underworld (MTU).

2  Setting out the problems
2.1 Background
The scope and extent of underground assets in the UK are massive, including:

e 275,000 km of gas mains;

353,000 km of sewers,

e 396,000 km of water mains,

e 482,000 km of electricity cable;

e an estimated 2,000,000 km of telecommunication cables,
e highway drains and surface water sewers;

e traffic management cabling (lights, signs, etc.);

e utility service connections to property;

¢ Network Rail’s assets including signalling, drainage, power and telecommunications,
electrification and plant, and

e nationaly-important oil pipelines.
Source: Farrimond (2006)

Although predominantly found in the street, i.e. under carriageways and footways, a
significant proportion of these assets lies underground in areas away from the street. Most of
this essential public service infrastructure was installed in the last two hundred years, to
various levels of constructional quality, and with different geographical referencing,
depending on age.

In 2006, utility companies in England carried out 1.9 million street works to repair, maintain
and upgrade this network of buried infrastructure (Guest 2007), which confirms earlier
estimates of atotal 4 million street works ayear. (McMahon, Evans et al 2005). Every timea
hole is dug in the road, it impacts on traffic and the local environment. Every time a holeis
dug, it carries the risk of hitting and damaging buried plant and equipment, with the
consequent risk of service disruption and threat to safety.

The annual direct cost of street works to utility companiesisin excess of £1.5 billion, part of
which is attributable to ‘dry’ holes, where plant and equipment are not found, and damage to
third party assets, estimated at £150 million a year. These direct costs are significantly less
than societal costs, which include costs of delays to road users, disruption to business,



environmental damage and safety costs. These amount to an estimated annual cost of £5.5
billion (McMahon, Evans et a 2005).

Third party damage is seen as a mgjor risk by the Gas and Pipelines sector, which includes
21,000 km of 7-75 bar gas pipelines, and over 5500 km of fuel and chemical pipelines
operating at pressures up to 100 bar (Jackson 2007). The consequences of damage to these
assets is extreme, as witnessed by the 2004 Ghislenghien incident in Belgium where a
ruptured 1000mm 80 bar gas pipeline led to an explosion killing 25 and seriously injuring 150
people (Stancliffe 2007). Fortunately, such incidents are rare in the UK, although the Health
and Safety Executive (HSE) and the United Kingdom Onshore Pipeline Operators’
Association (UKOPA) (Harrison 2006) both have records of a number of potentially
significant near misses.

These costs and risks to safety will continue to rise unless better information and more
effective technologies can be made available to those doing the work. The growth of
broadband, and planned high levels of investment to replace gas, water and electricity
infrastructure over the coming years will maintain or increase the number of holes dug. Total
road traffic increased by 82 per cent between 1980 and 2005, and is forecast to increase by up
to 40% over the next 20 years (Department for Transport 2007).

Effective and efficient planning and operations are needed to minimise disruption to road
users and the local environment, and to ensure the health and safety of everyone involved.
Currently there is no national common approach to the way information on the nature and
location of underground infrastructure is captured, recorded, stored and shared. Records are
not always complete. There are varying degrees of accuracy and referencing approaches.
The amount of time it takes to store data, the way it is stored and the policies and procedures
followed also differ. Even scales of drawings, the level of detail, and symbols used are not
standard across organisations. All of these factors combine to reduce efficiency and
effectiveness, and increase health and safety risks.

The need to know what plant is buried, and where, is well recognised by utility companies
and highway authorities.

For work in the street, Section 79 of the New Roads and Street Works Act 1991 (NRSWA)
sets out requirements for apparatus owners to establish, maintain and make available records
of all underground apparatus’ in the street (subject to certain exemptions). The Street Works
(Records) (England) Regulations 2002, Statutory Instrument 2002 No. 3217, effective from 1
May 2003, set out the manner and form in which records should be kept. Section 79 is
supported by the Code of Practice for recording of underground apparatus in streets
(Department for Transport Highways Authorities and Utilities Committee 2002). This is a
non-statutory document. The Highways Authorities and Utilities Committee (HAUC(UK)),
which comprises representatives of both utility companies and highway authorities, has
agreed that the principles in this code, and the accompanying regulations, should be adopted
not only by al undertakers carrying out street works under NRSWA, but aso by highway
authorities in recording of their own apparatus.

! The term ‘apparatus’ used in NRSWA 1991 is synonymous with the terms ‘Asset(s)’ and ‘Service(s)’ used in
this document.



The Code’s principles are further supported in two documents published by the National Joint
Utilities Group (NJUG): Guidelines on the positioning and colour coding of utilities’
apparatus (2002), and Recommendations for the exchange of records of apparatus between
utility companies (2003). Both of these documents are currently under review

Although requirements to establish, maintain and make available records of al underground
assets away from the street are not enshrined in legislation and a Code of Practice in the same
way as for works in the street, utility companies undertake a significant amount of work away
from the street and, in general, use the same/similar approach to records management.

Information on buried and associated above ground assets has been recorded in many
different forms over time, in many cases over a number of years. The first records were
paper-based — and still are in a significant number of organisations — although many buried
asset records have been digitised in some way over the past thirty years, with varying legacy
map features and other topographical background information. Not all of this information is
recorded against the Ordnance Survey (OS) National Grid; much was originally recorded with
reference to contemporary street features, many of which have been changed or removed. In
addition, approaches to making data available vary; currently, some organisations make data
available to others via secure web sites, some via CD-ROMS, some via microfiche, and some
via postal and faxed copies of asset records.

A 2000-01 NJUG sponsored records exchange pilot in Cheshire discovered that the variety of
records (scanned pre-National Grid maps, vector mapping and networks), their availability
and the accessibility of buried asset information significantly hampered the ability to integrate
works, exchange records and generally improve the effectiveness of street operation and
minimise disruption to the local community and traffic.

A feasibility study carried out by AMTEC Consulting Limited for the Department for
Transport (DfT) into the potential for utilising information technology (IT) in aspects of
highway and street works management identified the keeping and exchanging of apparatus
records as an area where a greater or more standardised application of 1T could potentialy
bring benefits. In their document Final Report to Department for Transport. Sreet and
highways works research study (2003), concluded that “...a Nationa Framework must be
established for coordinating the setting of standards and for improving the flow of
information to assist in achieving the objective of reducing disruption.”” Amongst its
recommendations, the report states. “Asset location records should be made available
electronically and will benefit all stakeholders.”

The need for a common information framework was also advocated by the Institution of Civil
Engineers (ICE) and Institution of Civil Engineering Surveyors (ICES) Geospatial
Engineering Board in November 2004. Their Buried Services Working Group produced Use
of a common framework for positional referencing of buried assets (2005) which included
key findings relating to more effective recording and referencing of geospatial and location
data.

The Traffic Management Act 2004 (TMA) seeks to encourage owners of underground assets
to exchange information to facilitate more effective co-operation between everyone involved
in street works. The Act currently proposes that all owners of underground apparatus will
need to provide digital (GIS) asset location data, on request, from April 2009. Work will
commence in 2008 on a planned review of the Records Code of Practice (Duffy 2007).



However, if asset data continues to be recorded to different standards, held on different media
and shared in an inconsistent manner, its usefulness and reliability will be compromised,
leading potentially to inefficiencies, delays and impacts on safety. Failure to move to a more
consistent standardised approach may jeopardise the TMA’s intentions and militate against
achieving the benefits offered by the application of ever-improving technology as described,
for example, in Buried asset data collection and field trials (UK Water Industry Research
2006).

It is against this background that the National Underground Assets Group (NUAG) was
formed.

3 Theroleof NUAG in addressing the problems
3.1 National Underground Assets Group

Set up in 2005, the National Underground Assets Group is a group of relevant stakeholders,
including utilities and local authorities, established to support the Department for Transport
(DfT) in achieving the relevant TMA targets, and to act as a point of focus and single voice
for everyone involved with underground, and appropriate associated above ground assets.
NUAG complements the existing arrangements between DfT and the Highways Authorities
and Utilities Committee (HAUC(UK)). The group consists of prominent figures representing
the following organisations:

o DIT.

e NJUG.

e HAUC (UK).

e ICE/ICES.

e UK Water Industry Research (UKWIR).

e Pipeline Industries Guild (PIG).

e Ordnance Survey.

e Association for Geographic Information (AGI).
e County Surveyors Society (CSS).

e National Street Works Highways Group (NSWHG).

More information on NUAG can be found at www.nuag.co.uk

3.2 NUAG’sVision
NUAG has set out its vision for the future of buried services:

All information on underground assets, and appropriate associated above ground assets, will
be shared between stakeholdersin a consistent way, on demand.


http://www.nuag.co.uk

3.3 NUAG’sAims

1. To support the Department for Transport in achieving the relevant Traffic Management
Act targets by:

e Deélivering agreed data definitions, data standards, protocols and processes, and a
timetable for their implementation, leading to the most effective and efficient means
of recording, storing, sharing and displaying information on underground assets, and
appropriate associated above ground assets.

e Ensuring that everything isin place to enable the successful delivery of the Vision.

2. Toinform and represent the wider stakeholder community.

4 Helpingto solvethe problems
4.1 TheNational Referencing Standards Project

To help move towards achieving its Vision, NUAG has established the National Referencing
Standards Project (NRS), the milestones of which align with current DfT target dates for a
revised Records Code of Practice. Thisis atwo-phase project:

e Phase 1 will develop standards and best practices that address the short-term
standardisation needs to 2008.

e Phase 2 will build on the outputs from Phase 1 to define the technological capability
needed to help deliver the vision.

As part of Phase 1, NUAG conducted a user survey, to develop a balanced stakeholder
consensus view of:

e the range of practices in place currently to gather, record and store asset data, and
share asset information;

e how these practices may change in the future, as organisations evolve and new
technol ogies become more widespread, and

e what organisations would like to see in the future.

Given that there are well over 500 organisations in England and Wales gathering, holding and
sharing asset information, the survey gathered data through an interview-based representative
sampling exercise. This was a pragmatic response to the large population size and limited
available resources, built on the understanding that outputs would be shared with a much
larger body of opinion, which would alow the original sample to be validated and built on.

27 utility companies were surveyed, including a range of organisations of different sizes from
electricity, gas, telecommunications, water and pipeline sectors, and Network Rail in different
geographic areas. 12 highway authorities were surveyed, including arange of urban and rural
authorities, of different sizesin different geographic areas.



4.2 The September 2006 NUAG Report

In September 2006, NUAG published the report Capturing, recording, storing and sharing
underground asset information A review of current practice and future requirements. It
concluded that:

1.

Significant variations exist in practices, approaches, attitudes and emphases, within
and between utility companies and highway authorities, for capturing, recording,
storing and sharing of underground asset information, leading to, inter alia: variable
accuracy; incomplete records; a wide range of map bases; excessive timescales and
inconsistent approaches to third party and legacy data.

The lack of a statutory-based Code of Practice is seen as a key contributor to the
current position.

There is strong support across utilities and highways sectors for a change to a more
effective standardised approach and mandatory Code of Practice.

There are likely to be cost and resource issues associated with the deployment of a
new Code.

Unless a more consistent and compatible approach is employed to recording, storing
and sharing asset record information, the possibility of achieving any future
anticipated benefits of new technology will be threatened, and the technology-based
aspirations of the Traffic Management Act are likely to be compromised.

4.3 NUAG’s Recommendations

The report includes a series of recommendations that, taken together, offer a road map
towards achieving the Vision and targets set out in the Traffic Management Act:

1

A revised Records Code of Practice must be developed and deployed on a mandatory
basis.

A mandatory national high-level framework, with effective ownership and
management, for capturing, recording, storing and sharing buried asset information
must be in place to enable the effective deployment of the revised Records Code of
Practice.

Each utility company and highway authority must have clearly-defined processes
compatible with the national framework, with effective ownership and management,
for the implementation and use of a revised Records Code, and achievement of the
Code’s standards.

The revised Records Code of Practice must include a set of minimum performance
standards to be achieved. (These are described fully in Section 5 following).

The revised Code of Practice must include standard data definitions and data
standards.

There must be an annual review process to measure performance against the Code’s
standards, |eading to the deployment of appropriate improved minimum standards.

7



7. Any resource and cost implications associated with the new Code must be managed
effectively to ensure a successful deployment.

8. The nationa high level standard framework and the revised Records Code must be
fully implemented within a mandatory timetable.

4.4 Stakeholder Engagement

These conclusions, recommendations, and the associated set of minimum performance
standards have been shared with high level stakeholder groups, including DfT and other
government departments, NJUG, CSS, NSWHG and HAUC(UK). The response has been
overwhelmingly positive and supportive and, wherever appropriate, feedback has been
incorporated into this document.



5 Minimum performance standards

The detailed minimum performance standards to be achieved, referred to in Recommendation
4 above, are asfollows:

a

All below ground assets must be recorded, together with associated above ground
assets.

Asset data must be captured during all types of work: planned, urgent and emergency.
Data must be recorded for al new and changed assets in any location.

All previously-unrecorded existing assets belonging to the organisation carrying out
the work, found during work, must be captured and recorded.

Any historical discrepancies between recorded and actual data for assets belonging to
the organisation carrying out the work, found during work, must be captured and
recorded.

Any historical discrepancies between recorded and actual data for third party assets
found during work should be reported to the asset’s owner.

Any unidentified third party asset found in the course of work must be captured and
recorded as an Unidentified Buried Object (UBO), by the organisation finding it.

Attributes that must be captured are: location (x and y); top of asset (z); diameter
(including any changes); materia (including any changes), distance between survey
points, domain and owner.

Asset data must be captured and recorded at a minimum standard of accuracy of +/-
100 mmin x, y and z dimensions.

L ocation data must be recorded using relative and absol ute referencing.

All geospatial data must be recorded using an agreed framework and agreed scales
(The Digital National Framework - DNF).

Asset data must be available for external inspection within one month of capture.

. Record information must be made available in electronic form through a web-based

service.

Each organisation is responsible for managing its response to requests for record
information.



6 TheNUAG Approach
6.1 Introduction

Within this document, reference is made to underlying legislation, including NRSWA 1991,
and the Street Works (Records) (England) Regulations 2002, (Statutory Instrument 2002 No.
3217) which, together with the current Records Code set out (mostly non-statutory) duties for
and advice on capturing, recording and storing asset record data, and sharing asset
information. TMA-related changes to these duties, such as Registers and digital (GIS) data
are also described.

The problems and future challenges associated with this legislation covering work in the
street, and with potential consequences of damage to the significant asset base away from the
street, have been described in earlier sections. In sections 4.3 and 5, NUAG offers a set of
recommendations and associated minimum performance standards intended to ameliorate the
problems and respond to the challenges.

The NUAG Approach, introduced in this Section, and described in more detail in Sections 8
and 9, has been developed by experts representing utility companies, highway authorities,
contractors, surveyors and IT specialists, based on regular and extensive stakeholder
engagement, and represents the best available view of what needs to be done to fully address
the problems and issues associated with underground asset information described in Section
2.

The Approach forms the basis of a national high-level framework to deliver a set of minimum
performance standards, all based on identified stakeholder requirements. It will allow
organisations to measure their current position against the minimum performance standards,
and to determine what, if anything, is needed to achieve compliance.

The Approach describes what needs to be done, not how to do it. It will be the responsibility
of each individua organisation to determine how it achieves compliance within the
framework.

The NUAG Approach is not intended to replace or supplant anything that organisations
currently do, although implementing it may require organisations to refine their processes,
systems, procedures and approaches.

6.2 Principles
The Approach is underpinned by a number of key principles:

1. Every time a hole is opened, there is an opportunity to capture data and/or improve
dataquality.

2. The health and safety of everyone working on or in the vicinity of buried and
associated above ground assets, and members of the general public, are of paramount
importance.

3. Responsibility for capturing and recording asset data lies with that asset’s Owner.
Discrepancies identified with third party assets found during work shall be

10



communicated to the asset’s Owner (if known), or captured and recorded as an
Unidentified Buried Object (UBO) as described in Sections 8.2 and 8.3.

6.3 Assumptions

Whilst it would be wrong to pre-empt any subsequent work to define the technological
capability needed to achieve the NUAG Vision, an assumption has to be made on
performance standard m “Record information must be made available in electronic form
through a web-based service”.

Based on stakeholder feedback, current systems, planned developments for holding and
sharing asset information and the significant volume of largely paper-based legacy asset data,
this is taken to describe a web portal arrangement, rather than a single, central system.
Enquiries are processed and contact made with individual organisation’s databases by the web
portal. Information returned by each Asset Owner is collated and passed back to the enquirer
by the portal, rather than each enquirer accessing each organisation’s data separately.

The volume of existing legacy data held in non-electronic form remains a major concern.
Ideally, this should al be converted to electronic form by the end of the transition period
(described in Sections 7.5 and 7.6). Pragmatically, this will not happen, due to the issues
discussed in Section 7.3. It is assumed, therefore, that any ‘residual’ paper records will be
converted to electronic form following receipt of an enquiry and supplied on demand, and that
wider scale conversion may occur over time.

6.4 Context

COMPREHENSIVE AND CONSISTENT
INFORMATION ON BURIED AND
ASSOCIATED ABOVE GROUND ASSETS

g

CARRY OUT
WORK ON BURIED
ASSETSAND
ASSOCIATED
ABOVE GROUND
ASSETS

]

SAFE SYSTEMS
OF WORK

EXISTING
ASSET
BASE

ASSET BASE
EXTENDED
AND/OR
MAINTAINED

Figl The NUAG Approach in context

Asset information is a significant asset in itself, and is used for many different purposes. In
the context of the NUAG Approach, it is assumed to be used in the extension and/or
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maintenance of the asset base described in Section 2.1, in conjunction with safe systems of
work, and the Approach is set out in two parts:

1. Managing asset information (Section 8).
2. Using asset information, as part of safe systems of work (Section 9).

Traditionally, the gathering, sharing and use of asset information has been focused primarily
on work in the street, given the relatively greater proportion of assets there compared to
elsewhere, and NUAG and its proposals are aimed predominantly at this work. Highway
authorities and utility companies have worked, and continue to work, together to ensure the
most effective planning and co-ordination of works in the street, and the NUAG Approach is
aimed at improving the processes involved.

What has not always been clear, however, is the focus on work done on the significant asset
infrastructure away from the street. This includes utility transmission and distribution
networks, oil pipelines of national importance, and Network Rail’s asset base. The NUAG
approach is equally appropriate to these assets.

Applying an improved, nationally-consistent approach and standards to all assets will help to
ensure safer and more effective practices.

6.5 Bene€fits

In combination with other initiatives such as MTU and VISTA, the effective deployment of
this approach and achievement of the minimum standards will result in improved means of
identifying buried apparatus and better use of technology. Bringing together knowledge and
data integration will make works involving buried assets safer and more effective, and so
provide societal and economic benefits.

Figure 2 shows the nature and scope of the changes and associated potential benefits that will
accrue from the effective deployment of the NUAG Approach, as part of the NUAG
recommendations, leading to the achievement of the minimum performance standards
described in Section 5.

It must be stressed that the recommendations and performance standards have been devel oped
to reflect the underlying inter-dependencies between processes and standards. Delivering
only some of the recommendations, and/or achieving only some of the standards will,
inevitably, reduce the potentia benefits.  Similarly, implementing less challenging
performance standards than specified will aso, inevitably, reduce the potential benefits.

12



Deploying the NUAG Approach

i Will deliver
More comprehensive, accurate More effective sharing
and timely asset information of asset information
i Enabling
Improved planning More efficient and effective working
and coordination practices, including no-dig and
trenchless technology

i Leading to

More accurate and quicker location of underground assets.
Earlier completion of installation and mai ntenance works.
Reduced disruption and delay for road users.

L ess abortive works.

Less damage to third party assets.

Reduced consequential loss of supply or service.

L ess excavation, and associated reductionsin infill material.
Less waste for disposal, with consequent reductionsin journies.
L ess reinstatement.

Reduced safety risk for those working in or near underground assets.
Reduced safety risk to members of the genera public.

i Resulting in

Reduced congestion.

Reduced direct, third party damage and societal costs.
Reduced airborne and noise pollution.

More sustainable construction.

M ore economic maintenance.

Reduced information management costs.

Improved health and safety.

Public confidence in a more effective street works process.
Improved brand image of organisations.

Improved relations with regulators.

Proven methods and technologies to exploit in home and overseas
markets.

Figure 2 Benefits of the NUAG Approach
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7 Implementation
7.1 Background

One of the key points to emerge from the Stakeholder Engagement work described earlier is
related to timescales associated with the achievement of the Vision, and the deployment of
any new Code and/or framework. The September 2006 NUAG Report clearly shows different
organisations to be at different stages of evolution in terms of how they capture, record and
store data and share information, and how they plan to move forward in future.

Implementation of new technologies will, inevitably, demand time, resources and planning,
and Stakeholders are keen to see ‘sunrise periods’ built into any deployment.

The Mandatory Timetable described in Recommendation 3 will govern implementation dates
for

e anew Records Code,
e anationa framework,
e compatible processes in organisations, and
e anannual review process
as set out in recommendations 1, 2, 3, 6 and 7.

Minimum standards and data definitions and standards in Recommendations 4 and 5 must
also be implemented at the same time, but these may need to be implemented by each
individual organisation in a phased transition, depending on the organisation’s state of
evolution.

7.2 A view of thefuture

To best understand the issues associated with achieving the minimum performance standards,
it is first necessary to visualise the most likely scenario for achieving them. The stated
accuracy standards and absolute referencing imply absolute positioning using Global
Navigation Satellite Systems (GNSS), e.g. the Global Positioning System (GPS), with
coordinates captured in the European Terrestrial Reference System 1989 (ETRS89). So,
capture of data on all assets installed, replaced, amended or abandoned will be achieved
through the use of a GPS-based system. Digital data will be recorded and stored
electronically, and made available in real-time through a web-based service, for visualisation
and analysis using GIS and other available technologies, which may include VISTA. Section
10 provides more detailed information on these technologies.

The amount of legacy asset data held on paper will reduce as organisations digitally capture
their legacy paper records; that which remains on paper will be captured electronicaly and
supplied on demand, albeit not in real-time.
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Improved quality and availability of asset data will be augmented in the field by new and
improved technologies developed by initiatives such as MTU and Optimised Radar to Find
Every Utility under the Street (ORFEUYS).

7.3 Issues

e Whilst the technology needed to achieve the stated data capture minimum accuracy
standards with absolute referencing is now available, it remains expensive and needs
skilled operators to use it. Over time, however, it is anticipated that implementing a
mandatory approach will drive the market to produce rugged, useable and affordable
data capture devices.

e In some cases, current operational map background accuracy may militate against
achieving the stated recording minimum accuracy standard, and some organisations
may need to invest in more modern digital data/lmap backgrounds than those which
they use currently.

e Organisational processes may need to change, and for these changes to be effective,
time is needed.

e Organisations may need to invest in new data capture, electronic storage, web-based
service and communications technologies.

e Effective ownership, underpinned by appropriate legislation and regulations, is
needed to ensure a successful deployment of the NUAG Approach, and to maximise
accrued benefits.

7.4 Ownership

The September 2006 NUAG Report identified the lack of a statutory Code of Practice as a
major cause of the problems associated with underground asset information, and the
organisations surveyed for the Report were supportive of a mandatory revised Code in future.

NUAG believes, therefore, that successful deployment of the NUAG Approach must be on a
statutory basis and, consequently, ownership must reside within appropriate Government
departments. For example, for works in the street, the obvious owner is the Department for
Transport, supported by HAUC(UK): the NUAG Approach can inform the scheduled work to
review the current Records Code of Practice.

NUAG is committed to pursue the issues of ownership and resource implications as part of its
ongoing stakeholder engagement work.

7.5 Animplementation approach

Figure 3 below sets out a suggested implementation approach to enable a successful
deployment of the NUAG Approach. Although specific to works in the street, it is equally
appropriate for works away from the street, albeit within a different statutory framework.
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STAGE 1

STAGE 2

STAGE 3

STAGE 4

Revised Records Code of Practice and national high-
level framework devel oped.

Mandatory timetable for implementation of Code and
national framework published.

Mandatory transition timetable for phased
achievement of minimum standards published.

i

Development of compatible organisational processes
and organisational transition plans.

i

IMPLEMENTATION DAY

Implementation of Revised Code and initial minimum
standards.

Implementation of national framework and compatible
organisational processes.

Implementation of review process.

Implementation of organisational transition plans.

i

Delivery of organisational transition plans complete.
Full minimum standardsin place.

Improvement process in place.

Figure 3 Implementation Approach
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In Stage 1 DfT, as the Owner, would develop a revised Records Code and the national
framework, and publish

e atimetable for implementation, and
e atimetable for the achievement of the minimum performance standards.
7.6 Organisational Transition Plans

The timetable for the achievement of the minimum performance standards should recognise
the issues described in Section 7.3: it will take time to move from the current levels of
performance to the desired levels, and the work needed to do this will differ within each
individual utility company and highways authority, dependent on their current stage of
evolution.

Each organisation should therefore develop its own transition plan, including any phased
targets, based on its current position. For example, an organisation capturing asset data to an
accuracy of +/- 300 mm at the start of the transition period (i.e. on Implementation Day) may
choose to implement a two-step improvement transition: Step 1. +/- 200 mm, Step 2: +/- 100
mm by the end of the transition timetable specified by DfT.

8 TheNUAG Approach - Managing asset infor mation

In this approach, the term ‘managing asset information’ refers to the provision of
comprehensive and consistent information on buried and associated above ground assets,
through the four processes shown below:

CAPTURE ASSET
DATA
RECORD ASSET Compr ehensive
DATA .
and consistent
| information on
STOEE\’;jSET C buried and
associated above
v ground assets
SHARE ASSET
DATA &
DISPLAY ASSET
INFORMATION

Figure4 Managing asset infor mation — Processes involved

Figure 5 following describes the scope of, and outputs from, each of these processes.
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CAPTURE ASSET
DATA

Geogpatial and physical data on buried and
associated above ground assets

i

RECORD ASSET
DATA

Geospatial and physical asset data held as vector digital
data and associated attribute metadata or held as a paper-
based record, if appropriate, during the transition to
holding as vector digital data and associated attribute
metadata.

v

STORE ASSET
DATA

Geospatial and physical asset data held as vector
digital data and associated attribute metadata or
held as a paper-based record, if appropriate, during
the transition to holding as vector digital data and
associated attribute metadata.

i

SHARE ASSET
DATA & DISPLAY
ASSET
INFORMATION

i

A read-only image file of geospatial and physical asset information
for each specified domain requested, consistent with agreed
entitlement rights, in vector digital data formwith associated
metadata, against a large scale vector map background, or in

intelligent vector data form (scanned paper records).

Captures geospatial and physical
data for buried assets and
associated above ground assets
as part of work on the asset(s).

Takes geospatial and physical
data captured in the field and
recordsit in asuitable form.

Ensures that recorded data is
stored securely, and readily
available for sharing.

Provides an agreed subset of
asset data for a gpecified
geographic area in response to
an enquiry from a third party,
and returns the data as
information to be used for
subsequent  visualisation and
analysis.

Figure 5 Processes — Scope and outputs
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8.1 Standards

Sections 8.3 to 8.6 following set out the key features and associated specific standards for the
processes described in Figure 5. A number of standards are common across processes, and

are contained in Sections 8.1.1t0 8.1.7.

8.1.1 TimeStandard

Asset data must be available for external inspection within

OVERALL

one month of capture.
CAPTURE ASSET DATA Data should be captured as soon as an asset is installed.
RECORD ASSET DATA Field data should be converted to record datain a

timescal e that enables achievement of this standard.

STORE ASSET DATA

Storage systems must use a meaningful referencing system
that permits access to specified record(s) and retrieval
within time standards.

SHARE ASSET DATA &
DISPLAY ASSET
INFORMATION

Asset information for the area of enquiry based on digital
data held electronically should be made available as
quickly as possible, and no longer than one working day.

Asset information for the area of enquiry based on paper
records should be made available as quickly as possible,
and no longer than five working days.

This standard does not apply to emergency enquiries.

8.1.2 Accuracy Standard

CAPTURE ASSET DATA

RECORD ASSET DATA

STORE ASSET DATA

SHARE ASSET DATA &
DISPLAY ASSET
INFORMATION

Location (x and y) and top of asset (z) should be captured
and recorded to the minimum standard appropriate at the
time of capture, as defined in the organisation’s transition
plan (Section 7.6).
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8.1.3 Referencing Standard

CAPTURE ASSET DATA

RECORD ASSET DATA

STORE ASSET DATA

SHARE ASSET DATA &
DISPLAY ASSET
INFORMATION

All data should be referenced absolutely and relatively.
An organisation’s ability to use absolute referencing may
be subject to its transition plan (Section 7.6).

Relative referencing must be to fixed, permanent
geographic feature(s) or location(s) e.g. to abuilding
rather than atree, akerb rather than a hedge.

Absolute referencing should be made using absolute
positioning using Global Navigation Satellite Systems
(GNSS), e.g. the Global Positioning System (GPS), with
coordinates captured in the European Terrestrial Reference
System 1989 (ETRS89) Minimum Data Standards.

8.1.4 Survey Points

CAPTURE ASSET DATA

RECORD ASSET DATA

STORE ASSET DATA

SHARE ASSET DATA &
DISPLAY ASSET
INFORMATION

Data should be captured at each survey point; i.e. at start
and end points, and at one or more of:

e Change of direction (x ory).
e Change of elevation (2).
e Change of asset size.

e Change of asset material.

8.1.5 Units

CAPTURE ASSET DATA

RECORD ASSET DATA

STORE ASSET DATA

SHARE ASSET DATA &
DISPLAY ASSET
INFORMATION

Data should be captured using appropriate metric units.

20




8.1.6 Minimum Attribute Data

< o
|_
< = B
- - < =
T E o) (A >
A 2 TR
RN E
74 o < <> S
D 04 w w << i
< @) o x =
ze | g 8 =B
S)a) id b ®oZ
Top of asset (2). v v v v
External diameter, including any v v v v %
changes.
m Material, including any changes. v v v Vv %
Eﬁ Distance from previous survey point v v v Vv x
a (excluding the start point).
o Domaini.e. gas, water, ... v v v v x
Z
<
5 Owner. v v v v *
)
<ZE Relative reference. v v v Ve
; Absolute reference. v v v Vv x
Unique ldentifier (Following DNF v v Vv x
guidelines).
Originator’s reference number (for v v v *
work in the street).
Top of asset (2). v v v v
8 Relative reference. v v v e
D
Absolute reference. v v v Vv x

* Subject to agreed entitlement rights (See Section 8.5)
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8.1.7 DataQuality Standards
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Date of Capture. v v v v'x
|_
E'-'é M ethod of capture. v v v e
<
= Source of data. v v v v
w
& Standard of accuracy (x, y and z). v v v v %
Date of Capture. v v v Vv x
Method of capture. v v v v
|_
E'-% Source of data. v v v e
<
B Standard of accuracy (X, y and z). v v v Vv x
O
= Nature of change. v v v e
T
© Reason for change. v v v Vv %
Date of change. v v v Vv x
Date of Capture. v v v Vv x
Method of capture. v v’ v v x
@)
=) Source of data. v v v v'x
Standard of accuracy (X, y and z). v v v v *

* Subject to agreed entitlement rights (See Section 8.5)
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8.2 Standards- Capture Asset Data
8.21 Scope

This process captures geospatial and physical data for all new and changed buried assets and
associated above ground assets as part of work on the asset(s).

8.2.2 Objectives

1. To capture data for all new and changed below ground assets and associated above
ground assets in any location.

2. To capture asset data during al types of work, including planned, urgent and
emergency (as defined in NRSWA 1991).

3. To capture historical discrepancies between recorded and actua data, and/or data for
previously-unrecorded assets, found during work.

8.2.3 Outputs
Geospatial and physical data on buried and associated above ground assets.
8.2.3.1 Historical discrepancies

If in the course of work any discrepancy is found between previously-recorded and actual
spatial and/or attribute data for an asset belonging to the organisation carrying out the work,
the actual data should be captured as a changed asset.

If in the course of work any discrepancy is found between actual spatial and/or attribute data
for an asset belonging to a third party and previously-recorded data relating to the asset
supplied by the third party, the Owner should be notified. The Owner should capture the
actual data as a changed asset.

8.2.32 Unidentified Buried Object (UBO)

If in the course of work an unidentified third party asset is found then, subject to job time
constraints, (as defined by the Traffic Manager and Street Works Unit for work in the street),
effort should be made to (a) identify the Owner, and (b) give the Owner the opportunity to
capture and record the appropriate data. If at the end of the scheduled job time the Owner has
not been found, or not captured the data, then the organisation making the original discovery
should capture the specified data.

8.2.3.3 Third party interference

If during work assets belonging to a third party are moved (typicaly telecommunications are
affected) then, subject to job time constraints, (as defined by the Traffic Manager and Street
Works Unit for work in the street) effort should be made to (a) identify the Owner, and (b)
give the Owner the opportunity to capture and record the appropriate data. If at the end of the
scheduled job time the Owner has not been found, or not captured the data, then the
organisation making the origina discovery should treat the asset as a UBO, capturing post-
move data.
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8.2.3.4 NRSWA Section 50

A utility infrastructure provider (UIP) may be given a licence to work in the street under
NRSWA Section 50 to create an unadopted network for subsequent adoption by an asset
Owner. Any assets created or changed as part of this work should be captured and recorded
in compliance with the standards described in these sections, and the records provided to the
ultimate Owner for storage.

In the case of a private individual serving notice and being given atemporary licence to work
in the street under NRSWA Section 50, the individual becomes a ‘temporary’ undertaker with
the right to excavate, but the resulting asset remains in private ownership. An example would
be laying an electricity supply under a road to a stable block. As part of the licence, the
individual would have to deliver to the appropriate Owner a record complying with minimum
standards described in these sections.

8.2.4 Legacy assets

The standards included in this section will apply on a mandatory basis only from an agreed
implementation date, to al works on buried and associated above ground assets starting on or
after that date. They will not apply retrospectively to an Owner’s assets existing before that
date (legacy assets), except when such assets are found during work that are previously-
unrecorded, or with discrepancies between recorded and actual data.

There is a (significant in places) volume of legacy assets whose ownership is not known.
This is typicaly in the telecommunications sector, with Rediffusion as a prime example,
where companies have changed ownership or gone into administration and records have been
lost. These assets should be treated as UBOs if discovered during work.

8.2.5 Other records

An organisation may choose to capture more data than the minimum specified e.g. through
the use of sketches or location referenced imagery / photographs at congested junctions and
potentially sensitive locations.
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Figure 6 A typical congested junction

8.2.6 Services

Currently, there is no mandatory requirement to capture data on services; each organisation
should have a policy on capturing service records. See Section 9.4 for more information on
services.
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8.3 Standards- Record Asset Data
8.3.1 Scope

This process takes geospatial and physical data captured in the field and records it in a
suitable form.

8.3.2 Objectives

1. To record to the appropriate minimum standards data for al new and changed below
ground and above ground assets.

2. Toimprove the scope and quality of legacy asset data.

3. To provide an effective audit trail.
8.3.3 Inputs
Geogpatial and physical data on buried and associated above ground assets.
8.3.4 Outputs

e Geospatial and physical asset data held as vector spatial data, associated attribute data
and other metadata all held in appropriate digital formats.

e Geospatial and physical asset data held as a paper-based record, if appropriate, during
the transition to holding as vector digital data and associated attribute metadata.

8.3.5 Responsibility for records

An Owner is responsible for recording that organisation’s assets only, and Unidentified
Buried Objects.

8.3.6 Record Formats

Electronic records should be held in a suitable format that allows them to be made available
as interoperable data conforming to Open Geospatial Consortium (OGC) Standards e.g.
Geography Markup Language (GML).

Paper records should be held in aformat capable of being digitised as intelligent vector data.
8.3.6.1 Historical discrepancies

If in the course of work any discrepancy is found between previously-recorded and actual
spatial and/or attribute data for an asset belonging to the organisation carrying out the work,
the actual data should be recorded as a changed asset.

If in the course of work any discrepancy is found between actual spatial and/or attribute data
for an asset belonging to a third party and previously-recorded data relating to the asset
supplied by the third party, the Owner should be notified. The Owner should record the
actual data as a changed asset.
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8.3.6.2 Unidentified Buried Object (UBO)

Any third party asset of unknown ownership found during work should be recorded as a
UBO.

Any third party asset of known ownership found during work and not subsequently recorded
by its Owner should be recorded as a UBO.

Any third party asset of unknown ownership moved during work should be recorded as a
UBO.

Any third party asset of known ownership moved during work and not subsequently recorded
by its Owner should be recorded as a UBO.

8.3.7 Legacy assets

Records of legacy assets i.e. assets installed, replaced, amended or abandoned before the
Implementation Date should continue to be held in an appropriate format. In the case of
paper-based records that are subsequently converted to digital format, these should be
scanned and/or digitised as intelligent vector data to enable subsequent visualisation by user
systems.

8.3.8 Abandoned assets

Assets abandoned in the course of work should be recorded as a changed asset. In the special
case of asbestos cement pipes that are abandoned, they must be recorded as ‘asbestos
cement’, because of the possible risk of asbestos residue. This applies even if the pipe is
removed.

8.3.9 Other records
An organisation may choose to hold records of planned and/or proposed works.

An organisation may choose to record more data than the minimum specified e.g. through the
use of sketches or location referenced imagery/photographs at congested junctions and
potentially sensitive locations.

8.3.10 Services

Currently, there is no mandatory requirement to record data on services; each organisation
should have a policy on recording service records. See Section 9.4 for more information on
Services.
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8.4 Standards- Store Asset Data
8.4.1 Scope
This process ensures that recorded data is stored securely, and readily available for sharing.
8.4.2 Objectives

1. Toensurethat al records are stored securely and capable of retrieval on demand.
8.4.3 Inputs

e Geospatial and physical asset data held as vector spatial data, associated attribute data
and other metadata all held in appropriate digital formats.

e Geogpatial and physical asset data held as a paper-based record, if appropriate, during
the transition to holding as vector digital data and associated attribute metadata.

8.4.4 Outputs

e Geogpatial and physical asset data held as vector spatial data, associated attribute data
and other metadata all held in appropriate digital formats.

e Geospatial and physical asset data held as a paper-based record, if appropriate, during
the transition to holding as vector digital data and associated attribute metadata.

8.4.5 Responsibility for security of records

Organisations holding records need to consider the implications of potential disaster scenarios
such as theft, flood and fire and devel op appropriate response plans.

Storage systems must use a meaningful referencing system (DNF-compliant) that permits
access to specified record(s) within time standards.

All records must be stored securely.
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8.5 Standards- Share Asset Data and Display Asset | nformation
8.5.1 Scope

These processes provide an agreed subset of asset data for a specified geographic area in
response to an enquiry from a third party, and return the data as information to be used for
subsequent visualisation and analysis.

Each enquiry will be processed by aweb portal to establish access paths, and a request sent to
each appropriate Owner’s system with specified requirements. The portal will gather the
requested information, and send it back to the user’s system.

Entitlement rights for third party users to receive asset information will dictate what is shared
and displayed. Each asset-owning organisation will hold a register of permitted users and
associated entitlements. As a minimum standard, information will be supplied as an image
file (see Section 10.3.1) in read-only format.

The provision of information in a form suitable for manipulation by a third party user should
be subject to agreement between Owner and user, as part of agreed entitlement rights.

)
ENQUIRY E-Q% g ; ENTITLEMENT
g —* REGISTER

WEB PORTAL j

ASSET
OWNERS’
RECORDS

WEB PORTAL Scan

E — USE

Figure 7 Share Asset Data and Display Asset Information
8.5.2 Objectives

1. To ensure that specified asset information is made available on demand to permitted
users in an appropriate format, through appropriate channels, within an agreed
timescale.
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8.5.3

854

8.5.5

Inputs

Geogpatial and physical asset data held as vector digital data and associated attribute
metadata.

Geospatia and physical asset data held as a paper-based record, if appropriate, during
the transition to holding as vector digital data and associated attribute metadata.

An enquiry from a third party specifying, inter alia, geographic area and required
domain(s).

Outputs

A read-only image file of geospatial and physical asset information for each specified
domain requested, consistent with agreed entitlement rights, in vector digita data
form with associated metadata, against alarge scale vector map background.

A read-only image file of geospatial and physical asset information for each specified
domain requested, consistent with agreed entitlement rights, in vector data form such
as Adobe PDF (scanned paper records).

Responsibilities

Each organisation is responsible for managing their responses to requests for record
information, and for the security of the processes and systems involved.

8.5.6

Information Standards

Information provided should be DNF-compliant and compatible with OGC standards e.g.

GML.

Information must be made available in electronic form through a web-based service:

with scale shown;
with akey to symbols;
with orientation shown, and

suitably referenced to a geographic location (map background; DNF, nationaly
consistent gazetteer)

Comprehensive information should be provided, as set out in the following sections,
subject to an enquirer’s entitlement rights consistent with the Asset Owner’s policy
for providing asset information.

Where an organisation is allowed to download actual asset information as geometries and
attributes, then it needs to be available as raw data containing information on how to interpret
it within an agreed set of parameters.
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85.7 Legacy Assets
As much dataas is held should be supplied, consistent with agreed entitlement rights.
8.5.8 Typesof enquiry

There are four types of enquiry:

Type 1: Point-specific pre-excavation (typically shorter notice periods).
e Type 2: Planning (typically longer-term and wider geographic scope).
e Type 3: Emergency (Point-specific pre-excavation).
e Type4: General, not related to works e.g. property search.
8.5.9 Enquiry parameters
Enquiry parameters, either singly or in combination from:
e Grid Reference(s) relating to a centroid or polygon.
e Address.
e Postcode.
e Unique Reference Number (TOID/USRN).

e Domains of interest e.g. al highways, all utilities, specified subsets of highways,
specified subsets of utilities.

e Timescales, including start and duration.
e Typeof enquiry.
8.5.10 Managing responsesto enquiries

Each Owner should develop and maintain policies, processes and systems for providing asset
information that:

e ensure compliance with the minimum performance standards set out in this Section;
e ensure compliance with all relevant legidation;

e areconsistent with the need for commercial sensitivity and/or national security;

e help protect their asset base;

e aresecure, and

o facilitate safe systems of work.
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In responding to enquiries in ‘sensitive’ areas involving commercial sensitivity and/or
national security, an indication should be given that there are assets in an area, even if
detailed information is withheld.

Each Owner should develop and maintain policies and processes for responding to emergency
enquiries.

An Owner can choose to provide more than the specified minimum detail as part of their own
processes for managing requests;, part of these processes may include procedures for
providing more detailed information as a follow-up to theinitial enquiry.

If an organisation chooses to hold records of proposed works, it is for them to decide whether
to share this information with third parties.

85.11 Services

Service records, if held, need not be shared. See Section 9.4 for more information on
services.

8.5.12 Entitlement to information

Each Owner should develop and maintain an Entitlement Register, consistent with their
policy for providing asset information based on:

e the status of the enquiring organisation;
e nature and scope of information requested;
e the useto which information will be put; and
e timescalesfor use of the information.
8.5.13 Guaranteesof accuracy

Asset Owners supplying information are recommended to include a statement as to accuracy
of data and information supplied. The following is provided as sample text:

The information supplied is given in good faith as a guide to locating underground assets. Its
accuracy cannot be guaranteed, nor does it include comprehensive information about the
existence or location of service pipes or cables to individual premises. The responsibility for
locating and avoiding damage to assets and services on site shall be that of the persons
proposing to excavate in the specified area who shall be liable to the asset owner and any
third party who may be affected in any way for any loss or damage caused by their failure to
do so.
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