REGENERATION AND ECONOMIC
DEVELOPMENT

Knowsl@y Council TOWN AND COUNTRY PLANNING ACT 1990 (as amended)

CONSENT TO DISPLAY ADVERTISEMENTS

Application No: 23/00922/ADV

Name and address of applicant Name and address of agent
McDonald's Restaurants Ltd Lichfields
C/o Agent Ship Canal House
98 King Street
Manchester
M2 4WU
Date of Receipt: 18 May 2023 Date Valid: 22 June 2023

Address/Location Of Development

Land To West Of
Coopers Lane

Knowsley Industrial Park
Kirkby

Knowsley

L33 7UA

Nature And Particulars Of Application

ADVERTISEMENTCONSENT FOR THE DISPLAY OF SIGNAGE INCLUDING 1 NO.
DIGITAL UNIT SINGLE SCREEN, 3 NO. DIGITAL UNIT DOUBLE SCRRENS, 3 NO.
DOUBLE SIDED BANNER UNIT, 2 NO. BUILDING LETTER SIGNAGE, 2 NO.
MCDONALDS GOLDEN ARCH LOGO, 1 NO. SINGLE DIGITAL RECONNECT SCREEN
AND 1 NO TOTEM SIGNAGE

The Council of the Metropolitan Borough of Knowsley hereby give notice in pursuance of the
above Regulation that Consent to Display Advertisements has been granted for the display
of the advertisements referred to above in accordance with the application and plans
submitted subject to compliance with the standard conditions as set out overleaf and to the
following condition(s):

1. The proposal hereby permitted shall be carried out in accordance with the following
documents

Proposed Building Signage - Rev C - (received 13/07/2023)
Site Advert Plan (received 22/06/2023).

Feel Good Signage Booklet (received 22/06/2023).

Screen Details (received 18/05/2023).

coow




Location Plan (received 18/05/2023).

Roof Advert Plan (received 18/05/2023).

Block Plan (received 18/05/2023).

Drive Thru Signage Booklet (received 18/05/2023).
Totem Signage Booklet (received 18/05/2023).

S o

Reason: For the avoidance of doubt.
REASON(S) FOR THE GRANTING OF ADVERTISEMENT CONSENT

The decision to grant Advertisement Consent has also been taken having regard to the
policies and proposals as set out below, and to all relevant material considerations including
supplementary planning guidance:-

KNOWSLEY LOCAL PLAN: CORE STRATEGY

CS2 - Development Principles

CS19 - Design Quality and Accessibility in New Development

SAVED POLICIES - KNOWSLEY REPLACEMENT UNITARY DEVELOPMENT PLAN
(ADOPTED JUNE 2006)

S10 - Advertisements

This informative is only intended as a summary of the reason(s) for the granting of
Advertisement Consent. Should you require any further details relating to the decision please
contact the relevant case officer (Andrew Hunt on 0151 443 2204)

Article 35 Statement

The Local Planning Authority has acted positively and proactively in determining this
application by assessing the proposal against all material considerations, including planning
policies and any representations that may have been received and subsequently determining
to grant planning permission in accordance with the presumption in favour of sustainable
development, as set out within the National Planning Policy Framework.

NOTE FOR APPLICANT:

IMPORTANT - PLEASE READ CAREFULLY THE NOTES BELOW AS FAILURE TO COMPLY
COULD MAKE THE DEVELOPMENT HEREBY PERMITTED UNAUTHORISED

1) This advertisement consent is granted in strict accordance with the approved plans. It should
be noted however that:

a) Any variation from the approved plans following commencement of the development,
irrespective of the degree of variation, will constitute unauthorised development and
may be liable to enforcement action.

b) You or your agent or any other person responsible for implementing this consent
should inform Planning Services immediately of any proposed variation from the
approved plans and ask to be advised as to the best method to resolve the matter.
Most proposals for variation to the approved plans will require the submission of a new
planning application.

2) This consent is granted subject to conditions and it is the owner of the property and the person
responsible for the implementation of the development who will be fully responsible for their
compliance throughout the development and beyond.



3) If there is a condition that requires work to be carried out or details to be approved prior to the
commencement of the development this is called a "condition precedent". The following
should be noted with regards to conditions precedent.

a) If a condition precedent is not complied with prior to the start of development, the whole
of the development will be unauthorised and you may be liable to enforcement action.

b) In addition, if the requirements of a condition precedent are subsequently not complied

with, the development is unauthorised and the only way to rectify the development is
the submission of a new application.

If any other type of condition is breached then you will be liable to a breach of condition notice.

1. See attached letter from Cadent Gas

Executive Director - Regeneration and Economic Development

Date: 1 August 2023



STANDARD CONDITIONS

1. No advertisement is to be displayed without the permission of the owner of the site or any
other person with an interest in the site entitled to grant permission.
2. No advertisement shall be sited or displayed so as to—
(a) endanger persons using any highway, railway, waterway, dock, harbour or aerodrome
(civil or military);
(b) obscure, or hinder the ready interpretation of any traffic sign, railway signal or aid to
navigation by water or air; or
(c) hinder the operation of any device used for the purpose of security or surveillance or for
measuring the speed of any vehicle.
3. Any advertisement displayed, and any site used for the display of advertisements, shall be
maintained in a condition that does not impair the visual amenity of the site.
4. Any structure or hoarding erected or used principally for the purpose of displaying
advertisements shall be maintained in a condition that does not endanger the public.
5. Where an advertisement is required under these Regulations to be removed, the site shall be
left in a condition that does not endanger the public or impair visual amenity.

Notes:

(a) The regulations provide that every grant of express consent shall be for a fixed period which
shall not be longer than five years from the date of the grant of consent without the approval of
the Secretary of State and if no period is specified the consent shall have effect as consent for
five years.

(b) It is a condition of this consent before any advertisement is displayed on land in pursuance of
the consent granted, the permission of the owner of that land or other person entitled to grant
permission in relation thereto shall be obtained.

(c) A person who displays and advertisement in contravention of the regulations will be liable on
summary conviction to a fine of 1000 pounds and in the case of continuing offence a fine of
100 pounds for each day during which the offence continues after conviction.

Appeals to the Secretary of State

o If you are aggrieved by the decision of your local planning authority to refuse permission for
the proposed development or to grant it subject to conditions, then you can appeal to the
Secretary of State under section 78 of the Town and Country Planning Act 1990.

e As this is a decision for the display of an advertisement, if you want to appeal against your
local planning authority’s decision then you must do so within 8 weeks of the date of receipt
of this notice.

e Appeals can be made online at: https://www.gov.uk/planning-inspectorate.
If you are unable to access the online appeal form, please contact the Planning
Inspectorate to obtain a paper copy of the appeal form on tel: 0303 444 5000.

e The Secretary of State can allow a longer period for giving notice of an appeal but will not
normally be prepared to use this power unless there are special circumstances which
excuse the delay in giving notice of appeal.

e The Secretary of State need not consider an appeal if it seems to the Secretary of State
that the local planning authority could not have granted consent for the proposed
development or could not have granted it without the conditions they imposed, having
regard to the statutory requirements, to the provisions of any development order and to any
directions given under a development order.


https://www.gov.uk/planning-inspectorate

Your planning application — No objection

After receiving the details of your planning application at

Land To West Of Coopers Lane Knowsley Industrial Park Kirkby Knowsley L33 7UA

Please review our attached plans, which detail the Cadent gas asset/s in the area. If your application affects one of our

high-pressure pipelines, it is a statutory requirement that you input the details into the HSE’s Planning Advice Web App.
For further details, visit www.hse.gov.uk/landuseplanning/planning-advice-web-app.htm

The HSE may wish to apply more stringent criteria for building proximity after assessment. Please ensure that you formally
consult with them before you proceed.

In order to help prevent damage to our asset/s, please add the following Informative Note into the Decision Notice:
Noise attenuation assessment to be noted for awareness if habitable buildings in close proximity near to the AGI.
IMPORTANT!!1!!

Cadent Gas Ltd own and operate the gas infrastructure within the area of your development. Prior to carrying out works,

please register on www.linesearchbeforeudig.co.uk to submit details of the planned works for review, ensuring
requirements are adhered to.

The original holding objection was triggered due to the presence of a High-Pressure Major Accident Hazard Pipeline
(MAHP) and/or an Intermediate Pressure Pipeline and/or an Above Ground Installation.

Cadent Gas has a INTERMIDIATE ACCIDENT HAZARD PIPELINE in the
vicinity, (indicated in Green) N/A
Specific AGI BPD N/A

THE BPD (BUILDING PROXIMITY DISTANCE) IS 15.5M

The building proximity distance taken from The Institution of Gas Engineers and Managers publication IGEM/TD/1 Edition 5
which is the standard applicable to steel pipelines and associated installations for high pressure gas transmission and
IGEM/TD/3 Edition 5 Steel and PE pipelines for gas distribution.

Your responsibilities and obligations

This letter does not constitute any formal agreement or consent for any proposed development work either generally or
related to Cadent’s easements or other rights, or any planning or building regulations applications.

Cadent Gas Ltd or their agents, servants or contractors do not accept any liability for any losses arising under or in
connection with this information. This limit on liability applies to all and any claims in contract, tort (including negligence),
misrepresentation (excluding fraudulent misrepresentation), breach of statutory duty or otherwise. This limit on liability
does not exclude or restrict liability were prohibited by the law nor does it supersede the express terms of any related
agreements.

If you need any further information or have any questions about the outcome, please contact us at
plantprotection.nw@cadentgas.com / quoting your reference at the top of this letter.



https://www.hse.gov.uk/landuseplanning/planning-advice-web-app.htm
https://www.linesearchbeforeudig.co.uk/
mailto:plantprotection.nw@cadentgas.com

Regards

Gareth Chadwick

North West Energy Operations
Network Technician

Plant Protection

Cadent

Your Gas Network

Mersey Road North, Failsworth, M35 9FF

07870856098

Gareth.chadwick@cadentgas.com

Please note emails are not daily monitored due to site visits



mailto:Gareth.chadwick@cadentgas.com
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LP Mains
Cad E nt — — MP Mains N Valve $ Diameter Change
IP Mains \/ Depth of cover I Material Change
Your Gas Network LHP Mains
O Syphon 0 Out of Standard Service
Date Requested: 03/07/2023 IMPORTANT NOTICES
Job Reference: 30029440

Site Location: 343437 396945
Requested by: Miss Dolapo Esan
Your Scheme/Reference:
23/00922/ADV (DE)

View extent: 100m, 100m

Scale: 1:500 (When plotted at A4)

This plan shows these pipes owned by Cadent Gas Limited in its role as a Licensed Gas Transporter (GT). Gas pipes owned by other GT’s or otherwise privately owned
may be present in this area. Information with regards to such pipes should be obtained from the relevant owners. The information shown on this plan is given without
warranty, the accuracy thereof cannot be guaranteed. Service pipes, valves, syphons, stub connections etc. are not shown but their presence should be anticipated.
No liability of any kind whatsoever is accepted by Cadent Gas Limited or their agents, servants or contractors for any errors or omission. Safe digging practices, in
accordance with HS(G)47, must be used to verify and establish the actual position of mains, pipes, services and other apparatus on site before any mechanical plant

is used. Itis your responsibility to ensure that this information is provided to all persons (either direct labour or contractors) working for you on or near gas apparatus.
The information included on this plan should not be referred to beyond a period of 28 days from the date of issue.

In case of emergency call - 0800 111 999

Crown Copyright © - This plan is reproduced from or based on the OS map by Cadent Gas Limited, with the sanction of the controller of HM Stationary Office. Crown Copyright Reserved. Ordnance Survey Licence number 100024886
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Enquiry Confirmation
LSBUD Ref: 30029440

Date of enquiry: 03/07/2023
Time of enquiry: 11:54

Name Miss Dolapo Esan Phone 00000000000
Company Cadent Gas Mobile Not Supplied
Address Ansty Park, Pilot Way, Coventry Warwickshire CV7 9JU

Email cadent.planningapplications@cadentgas.com

Enquiry Details

Enquiry type Planned Works

Work category Planning Applications
Work type Commercial/industrial
Work type buffer* 75 metres

Start date 07/08/2023

End date 07/08/2023
Scheme/Reference 23/00922/ADV (DE)

Search location

XY= 343442, 396952

Confirmed location

343437 396945

Site size

3544 metres square

Site Contact Name

Andrew Hunt

Site Phone No.

00000000000

Description of Works

P/A DISPLAY OF SIGNAGE INCLUDING 1 NO. DIGITAL UNIT
SINGLE SCREEN, Land To West Of Coopers Lane Knowsley
Industrial Park Kirkby Knowsley L33 7UA

Joanne Bide@knowsley.gov.uk W/L

Site Map

R TR LG R B é

% Starbucks 1

:oopers Lane Sbarro
izza

goLSY

A580

A580

Google

Map data ©2023

have chosen.

* The WORK TYPE BUFFER is a distance added to your search area based on the Work type you

Please note that the above map only displays the
location of the proposed work site and will not display
any of the Members' pipes and cables. It is imperative
that this area accurately reflects the proposed work site.

Affected LSBUD members

(LSBUD Members who have assets registered on LSBUD within the vicinity of your search area.)

Asset Owner Phone/Email Emergency Only |Status

Cadent Gas 0800688588 0800111999 Await response
Fulcrum Pipelines Limited 03330146455 0800111999 Not Notified
Last Mile plantenquiries@Ilastmile-uk.com 0800111999 Not Notified
National Grid Electricity Transmission 08000014282 0800404090 Not Notified
Scottish and Southern Electricity Networks 08000483516 08000727282 Not Notified
SP Energy Networks 08452734444 (:'L)§200929290 ! Not Notified

Status explanation

Await Response means that the asset owner will contact you. This is typically by sending the plan response but they may ask for
further information before being able to do so, particularly if any payments or authorisations are required.

Email Additional Info means that the asset owner needs further information about your works to assess your enquiry before
providing a response. Please provide any details you have available including plans, method statements etc. if available.

Page 1 of 3




@n Linesearch
il before fdig

Enquiry Confirmation

LSBUD Ref: 30029440

Date of enquiry: 03/07/2023
Time of enquiry: 11:54

Important notices

It is very important that you correctly understand what the service does and the procedures in order for you to work safely.
Please refer to the LSBUD Support Page (www.lsbud.co.uk/linesearchbeforeudig-support) for further guidance.
This information includes how to provide additional information to the LSBUD Members who request it to provide a

response to your enquiry.

Validity and search criteria. The results of this enquiry are based on the confirmed information you entered and are valid only as at
the date and time of the enquiry. It is your responsibility to ensure that the Enquiry Details are correct, and LinesearchbeforeUdig
(LSBUD) accepts no responsibility for any errors or omissions in the Enquiry Details or any consequences thereof. LSBUD Members
update their asset information on a regular basis so you are advised to consider this when undertaking any works. It is your
responsibility to choose the period of time after which you need to resubmit any enquiry but the maximum time (after which your
enquiry will no longer be dealt with by the LSBUD Helpdesk and LSBUD Members) is 28 days. If any details of the enquiry change,
particularly including, but not limited to, the location of the work, then a further enquiry must be made.

Terms and Conditions. Please note that this enquiry is subject always to our standard terms and conditions available at
www.lsbud.co.uk ("Terms of Use") and the disclaimer at the end of this document. Please note that in the event of any conflict or
ambiguity between the terms of this Enquiry Confirmation and the Terms of Use, the Terms of Use shall take precedence.

List of not affected LSBUD members

(LSBUD Members who do not have assets registered on the LSBUD service within the vicinity of your search
area.)
Angus Energy

AWE Pipeline

B & D Energy Limited

Balfour Beatty Investments Limited

BOC Limited (A Member of the Linde Group)

Box Broadband

BP Exploration Operating Company Limited

BPA

Cambridgeshire County Council Climate Change
and Energy Services

Carrington Gas Pipeline

CATS Pipeline c/o Wood Group PSN

Cemex

Centrica Storage Ltd

CNG Services Ltd

Concept Solutions People Ltd

ConocoPhillips (UK) Teesside Operator Ltd D.S.Smith Diamond Transmission Corporation
DIO (MOD Abandoned Pipelines) DIO (MOD Live Pipelines) E.ON UK CHP Limited
EDF Energy Renewables Ltd EirGrid Eleclink Limited

Electricity North West Limited

Energy Assets Networks

ENI & Himor c/o Penspen Ltd

EnQuest NNS Limited

EP Langage Limited

ESP Utilities Group

ESSAR

Esso Petroleum Company Limited

euNetworks Fiber UK Ltd

EXA Infrastructure

Exolum Pipeline System

Fulcrum Electricity Assets Limited

Gamma

Gas Networks Ireland (UK)

Gateshead Energy Company

Gigaclear Ltd

Harbour Energy

Heathrow Airport LTD

Humbly Grove Energy

INEOS FPS Pipelines

INEOS Manufacturing (Scotland and TSEP)

INOVYN ChlorVinyls Limited

INOVYN Enterprises Limited

Intergen (Coryton Energy or Spalding Energy)

Jurassic Fibre Ltd

Mainline Pipelines Limited

Manchester Jetline Limited

Manx Cable Company

Marchwood Power Ltd (Gas Pipeline)

Melbourn Solar Limited

Moray East Offshore Windfarm

MUA Group Limited

National Gas Transmission

National Grid Electricity Distribution

Neos Networks

Northern Gas Networks Limited

Northumbrian Water Group

NPower CHP Pipelines

NTT Global Data Centers EMEA UK Ltd

NYnet Ltd QOgi Oikos Storage Limited

Drsted Palm Paper Ltd Perenco UK Limited (Purbeck Southampton
Pipeline)

Petroineos Phillips 66 Portsmouth Water

Premier Transmission Ltd (SNIP)

Redundant Pipelines - LPDA

RWE - Great Yarmouth Pipeline (Bacton to Great
Yarmouth Power Station)

RWEnpower (Little Barford and South Haven)

SABIC UK Petrochemicals

SAS Utility Services Ltd

Scottish Power Generation Seabank Power Ltd SES Water

SGN Shell Shell NOP

Squire Energy Networks SSE Generation Ltd SSE Transmission
SSE Utility Solutions Limited Star Energy Group pl Storengy

Tata Communications (c/o JSM Construction
Ltd)

Total Colnbrook Pipelines

Total Finaline Pipelines

Transmission Capital

UK Power Networks

Uniper UK Ltd

Page 2 of 3
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Enquiry Confirmation
LSBUD Ref: 30029440

Date of enquiry: 03/07/2023
Time of enquiry: 11:54

University of Cambridge Granta Backbone
Network

Vattenfall

Veolia ES SELCHP Limited

Veolia ES Sheffield Ltd

\VVoneus Limited

VPI Power Limited

Wales and West Utilities

West of Duddon Sands Transmission Ltd

Westminster City Council

Zayo Group UK Ltd c/o JSM Group Ltd

Non-LSBUD members (Asset owners not registered on LSBUD)
(The following Non-LSBUD Members may have assets in your search area. It is YOUR RESPONSIBILITY to

contact them before proceeding.
Please be aware this list is not exhaustive and it is your responsibility to identify and contact all asset owners
within your search area.)

Asset Owner Preferred contact method Phone Status
Arelion UK Ltd check-network@arelion.com Not Notified
BT https://www.swns.bt.com/pls/mbe/welcome.home |08000232023 Not Notified
CityFibre asset.team@cityfibre.com 033 3150 7282 Not Notified
Colt plantenquiries@catelecomuk.com 01227768427 Not Notified
Equans nrswa.uk@equans.com 0800 130 3600 Not Notified
GTC https://pe.gtc-uk.co.uk/PlantEngMembership 01359240363 Not Notified
Lumen Technologies plantenquiries@ocugroup.com 02087314613 Not Notified
Mobile Broadband Network Limited mbnl.plant.enquiries@turntown.com 01212 621 100 Not Notified
Sky UK Limited nrswa@sky.uk 02070323234 Not Notified
Sota sota.plantenquiries@ocugroup.com Not Notified
United Utilities WastewaterDeveloperServices@uuplc.co.uk 08707510101 Not Notified
Utility assets Ltd assetrecords@utilityassets.co.uk Not Notified
Verizon Business osp-team@uk.verizonbusiness.com 01293611736 Not Notified
Virgin Media http://www.digdat.co.uk 08708883116 Not Notified
Vodafone osm.enquiries@atkinsglobal.com 01454662881 Not Notified
Disclaimer

Please refer to LSBUD's Terms of Use for full terms of use available at www.Isbud.co.uk
The results of this Enquiry are personal to the Enquirer and shall not be shared with or relied upon by any other party. The asset information on which
the Enquiry results are based has been provided by LSBUD Members, therefore LSBUD will provide no guarantee that such information is accurate or
reliable nor does it monitor such asset information for accuracy and reliability going forward. There may also be asset owners which do not participate
in the enquiry service operated by LSBUD, including but not exclusively those set out above. Therefore, LSBUD cannot make any representation or
give any guarantee or warranty as to the completeness of the information contained in the enquiry results or accept any responsibility for the accuracy
of the mapping images used. LSBUD and its employees, agents and consultants accept no liability (save that nothing in this Enquiry Confirmation
excludes or limits our liability for death or personal injury arising from our negligence, or our fraud or fraudulent misrepresentation, or any other liability

that cannot be excluded or limited by English law) arising in respect thereof or in any other way for errors or omissions including responsibility to any

person by reason of negligence.

Page 3 of 3
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Health and Safety
Executive

Avoiding danger from
underground services

E13
HSE

Avoiding danger from
underground services

HSG47 (Third edition),
Published 2014

This guidance is aimed at all those involved in commissioning, planning, managing
and carrying out work on or near underground services. It will also be of use to the
owners and operators of such services.

It outlines the potential dangers of working near underground services and gives
advice on how to reduce any direct risks to people’s health and safety, as well as
the indirect risks arising through damage to services.

It explains the three basic elements of a safe system of work during excavation:

®  Planning the work

m Locating and identifying buried services

= Safe excavation

This third edition brings the guidance up to date, but the basic requirements remain
the same.

Page 1 of 40



© Crown copyright 2014

First edition 1989
Second edition 2000
Third edition 2014

ISBN 978 0 7176 6584 6

This guidance is issued by the Health and Safety
Executive. Following the guidance is not compulsory,
unless specifically stated, and you are free to take
other action. But if you do follow the guidance you will
normally be doing enough to comply with the law.
Health and safety inspectors seek to secure
compliance with the law and may refer to this
guidance.

Acknowledgments

Figure 3 is reproduced with permission of Electricity
North West and PelicanCorp.

Figure 4 is reproduced with permission of National
Grid.
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Health and Safety
Executive

Introduction

1 This guidance outlines the potential dangers of working near underground
services and gives advice on how to reduce the risks. It deals principally with risks
to health and safety rather than damage to services. However, precautions taken
which reduce risks to people’s health and safety will generally also reduce the risk
of damage to services, which can directly or indirectly pose a risk to people’s
health and safety.

Who is this guidance for?

2 The guidance is aimed at all of those involved in commissioning, planning,
managing and carrying out work on or near underground services, as well as the
owners and operators of such services.

Where does the guidance apply?

3 The guidance applies to situations where underground services may be found
and disturbed, including:

street works;

road works;

excavation, drilling and piling;

demolition and site remediation;

site investigation surveys;

any other work that involves penetrating the ground at or below surface level.

Underground services are widespread. Assume they are present unless you have
been shown otherwise.

How to use the guidance

4 The guidance is divided into four chapters:
Identifying and managing the dangers;
Planning the work;

Detecting, identifying and marking underground services;
Safe excavation.

Guidance on the general precautions to prevent damage to all types of
underground services is in the sections ‘Planning the work’ and ‘Detecting,
identifying and marking underground services’. Additional guidance for particular
services is in the ‘Safe excavation’ section.

Terms used in the guidance

Service(s)

5 All underground pipes, cables and equipment associated with electricity, gas,
water (including piped sewage) and telecommunications. Also includes other
pipelines which transport a range of petrochemical and other fluids. It does not
include underground structures such as railway tunnels etc.

Avoiding danger from underground services Page 5 of 40
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Executive

Service connection(s)
6 Pipes or cables between distribution mains and individual premises.

Emergency work

7 Work that needs to be done immediately to repair damaged services in order to
prevent continuing risk(s) to health and safety either directly, such as stopping a
gas leak, or indirectly when restoring power to traffic signals at a major junction. It
does not mean restoration of service to meet customer service targets.

Client
8 Any person or organisation for whom a project or work is carried out.

Design
9 Includes drawings, design details, specifications and bills of quantities. A

designer is anyone who prepares or modifies these; for example, people planning
the route of a new cable television scheme are designers.

ldentifying and managing the
dangers

Underground services: the dangers

10 Damage to underground services can cause fatal or severe injury as well as
significant disruption and environmental damage; it can also delay the project and
incur considerable costs.

Case study 1

A construction company paid £210 000 in fines and costs after an employee
died in an explosion following damage to an 11 000-volt live cable within an
excavation.

The worker suffered burns over 60% of his body while he and other workers
were using breakers and a shovel within the excavation. He died of his
injuries 13 days later. The company had not informed workers that there
were live cables in the excavation and failed to put adequate measures in
place to prevent them being damaged.

Electricity cables

11 Injuries are usually caused by the explosive effects of arcing current, and by
any associated fire or flames that may result when a live cable is penetrated by a
sharp object such as the point of a tool (see front cover). Such effects can also
occur when a cable is crushed severely enough to cause internal contact between
the conductors, or between metallic sheathing and one or more conductors.
Typically, injuries are severe — potentially fatal — burns to the hands, face and body;
electric shock is possible but less likely.

12 Incidents may also arise from cables, connections and terminations which have

been damaged but left unreported and unrepaired, or which have deteriorated with
age.
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13 Other nearby services, such as plastic gas pipes, may also be at risk from
damaged live electricity cables. This could result in explosions and a greater fire risk.

Gas pipes
14 Damage to gas pipes and connections can cause leaks that may lead to fire or
explosion. There are two types of damage:

m damage that causes an immediate leak;
m damage that causes a leak some time later.

The damage may occur when the work is carried out, or subsequently; for
example, poor reinstatement may leave a pipe inadequately supported or subject
to unequal forces.

15 The risk from leaking liquified petroleum gas (LPG) is greater than from a natural
gas leak as it is heavier than air and does not disperse so readily. It can also travel
great distances below ground level before accumulating at low level, for example in
basements and cellars.

Water pipes and sewers
16 Although damage to water pipes is less likely to result in injury, the following
may occur:

m A jet of water from a main can be of sufficient pressure and intensity to injure a
person. It may also contain stones or other hard objects egjected from the
ground around the pipe.

m Leaks of water from underground pipes can affect adjacent services and
reduce support for other structures.

m Damage to mains pipes can result in flooding, leading to subsequent risks from
drowning or the rapid collapse of support to the sides of an excavation; water
can enter gas pipes if they are also damaged.

17 While some sewage is pumped at pressure, sewers are generally gravity-fed
and the main risks from damage to a sewer are to the health of workers from
exposure to raw sewage, the chance of ground collapse and possibility of
environmental contamination and pollution.

Other pipelines
18 The danger arising from damage to other pipelines depends on the nature of
the conveyed fluid. Fluids and their associated risks include:

flammable liquids and gases — risk of fire and explosion;

fluids at elevated pressure — risk of injury from sudden release of contents;
toxic liquids and gases — risk of poisoning;

inert gases such as nitrogen and argon — risk of asphyxiation.

19 Very often a fluid will present a combination of risks; for example, a liquid may
be both toxic and flammable.

Telecommunication cables

20 Damage to telecommunication and TV cables may require expensive repairs
and can cause considerable disruption to those relying on the system. However,
the risk of personal injury to workers is normally very low.

21 Flammable and toxic gases can enter cable-carrying ducts, particularly if the

duct has been damaged. Such gases can accumulate in chambers, manholes etc
and pose a risk to operatives who may need to work there.
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Figure 1 Aftermath of a gas explosion, following damage to an underground gas service
pipe

Working safely
22 A safe system of work has three basic elements:

m planning the work;
m detecting, identifying and marking underground services;
m safe excavation/safe digging practices.

23 These key elements complement each other, and all three are essential when
working near underground services. More details of each are given in the chapters
that follow. A flow diagram, outlining the process, is at Figure 2.

24 Anyone planning or undertaking work that may disturb underground services
must contact the owners/operators of those services for information about the
location and status of the services. Those owners and operators should in turn
provide any relevant information about the location of services in the work area.
Service owners and operators should be prepared to help locate and identify the
services (for example, by sending a representative to the site). Long-term plans or
formal arrangements for co-operation may be needed with other utilities, local
authorities and contractors who carry out road and footway excavation.

25 Plan work to avoid underground services. Where this is not possible, develop
plans to minimise the risk of damage to those services in the work area.

26 Detecting underground services will require information from those who own
the services. Individuals with sufficient experience and technical knowledge should
carry out a comprehensive survey of the work area using the appropriate survey
tools and equipment.

27 When carrying out excavations, it is important that:

m those supervising and carrying out the work have sufficient skills, knowledge
and experience to do so safely;
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m safe working practices are put in place and used,;

m appropriate traffic signing is used on highways; this is described in Safety at
street works and road works. A Code of Practice' and chapter 8 of the Traffic
signs manual;?®

m risks from other sources, such as collapse of excavations, are avoided;

m adequate welfare facilities are available to those doing the work.

A brief look at the process from referring to plans on site to the start of work
near underground services

Planning the work

l

Refer to
plans of
underground
services

v

Survey the
work area

v

Services NO Further trial

\ 4

detected and > holes
identified by required
trial holes
YES
\ \
Obtain more | YES | Evidence of | YES Services
information | other < located?
and plans services?
NO
NO
\
Contact
service
owner(s)
\

Carry out YES Is work NO | Use tools of

excavation | close to > choice
using safe identified
methods services?

Figure 2 A safe system of work
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Planning the work

In summary

Identify clearly the extent of the work area and find out what underground
services are within the area before considering whether they are likely to be
disturbed:

m Obtain service drawings from utilities companies and other organisations
with relevant information about the site.

= Survey the site to identify the services and other underground
structures. Record the location of any services.

m Review/assess the planned work to avoid disturbing services where
possible.

m Allow sufficient time and provide sufficient resource to do the work
safely.

m Emergency work still requires planning and assessment of the risks
arising from the work. A precautionary approach must be taken when
breaking ground.

Obtaining information on services

28 Obtain plans or other suitable information about all underground services in the
area when the work is being planned. Wherever possible, you must consult
owners/operators. Remember that for some services there may be more than one
owner/operator.

29 There are a number of ‘one-call’ services available that can simplify the process
of identifying who may have underground services in the work area and arranging
for copies of plans and service records to be provided. Some of these services are
free to use while others may charge.

30 Where it is not possible for those undertaking the work to obtain information,
as may be the case when emergency work has to be undertaken, the work must
be carried out as though there are underground services in the area.

Electricity

31 Most electrical service cables belong to the regional distribution network
operator (DNO). However, some cables belong to other bodies, such as: the
highway or roads authority; the street lighting authority; electricity generating
companies; National Grid; Ministry of Defence; railway operator (usually Network
Rail); Independent Distribution Network Operators (IDNOs); or other companies.

Gas

32 Most underground gas pipes are operated by public gas transporters (PGTs).
The main exceptions are new developments, often supplied by independent gas
transporters (IGTs) and properties fed from bulk-stored LPG, where the pipes may
be owned by the property owners or other private individuals. In the latter case,
owners/managers should be able to provide information but on certain estates
owners and managers may not be available round the clock. You can obtain further
information from the LPG supplier, whose name and telephone number (manned
24 hours) should be displayed at the bulk storage vessel compound or, for
underground LPG tanks, at the segregated area above the tanks.
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33 Where the presence of gas pipes which operate at pressures of 2 bar (30 psig)
and above is indicated, consult the owner/operator before work begins.

Other services

34 Other underground pipes may be found on or around: hospitals; airports;
Ministry of Defence sites; universities; research parks; petrochemical, nuclear and
other industrial sites. Where work is planned on such sites, make contact with the
owner/occupier of the sites to request specific information about underground
services.

35 Because of the difficulty in detecting some telecommunication cables and the
cost of damage to them, telecommunication companies may prefer to visit the site
to locate the cables.

Provision of plans by service owners

36 Owners should provide either up-to-date, readable plans, which show the
recorded line and depth (where known) of all their known services buried in the
proposed work area, or other suitable information which achieves the same aim. A
symbol key is important to help the recipient understand the plans.

37 Owners should do everything reasonably practicable to make sure that such
information is made available to enquirers. They are likely to receive many routine
applications for information and should consider how best to make information
available at short notice. They should also make arrangements to deal with
emergencies outside office hours so that operatives can be given plans of
underground services when they receive their work instructions.

38 Some owners may have reservations, for reasons of security, about supplying
copies of their underground services plans for areas such as those around important
civil and military establishments. In such cases, an alternative method should be
used; for example, a representative could be sent to the site to provide information.

Use and limitation of plans

39 Plans alone are not sufficient to identify and locate services before starting
work. They provide basic information on which to base a thorough site survey
before work begins.

40 Plans vary in scale, content and style. Two examples are shown in Figures 3
and 4. Provide adequate instruction and training in how to read and interpret plans
to anyone who needs to use them. Ideally, plans should be in colour to assist their
interpretation and understanding.

41 Plans can give an indication of the location, configuration and number of
underground services at a particular site and should help subsequent tracing by
detecting devices or locators. However, they are not always drawn accurately to
scale and, even if they claim to be, you should not rely on them to obtain distances
or depths. For example, errors may have been made during drafting, or
reproduction may have changed the scale, especially if the plan was obtained from
a microfiche slide or digital map. Accuracy may be further limited because:

m the position of reference points (eg the kerb line) may have changed since the
plans were drawn;

m re-grading of the surface may mean that the depths shown are now incorrect;

m services, particularly cables, may have been moved without the knowledge of
their owners/operators;
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® N many cases service connections are not marked;

m services marked as straight lines may, in practice, snake. Excessively long
cables may have been laid in horizontal loops outside substations, switch
rooms etc;

m plans may show spare ducts;

m the routes of older services in particular may not have been recorded, so the
absence of records should never be taken as proof that the area in question is
free of underground services.
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Reference should be made to HSE Guidance, HS(G)47 "Avoiding Danger from Underground Services" and GS6 "Avoidance of Danger from Overhead Power Lines".

Figure 3 Example of an electricity plan

42 These limitations make it very important that you take into account other
indicators and use a suitable detecting device and safe digging methods.
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Figure 4 Example of a plan of gas pipes

43 The service location information should be copied onto the working drawings
for the guidance of those carrying out the work. Information should include all
relevant features, such as valve pits, depths etc. Take particular care where
topographical changes have occurred since services were laid.

44 Those using or interpreting plans need to have sufficient knowledge and

experience to understand what the plans show in order to determine the likely
presence of services on the work site.
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Case study 2

A 3-phase electrical cable was struck during excavation works by a renewable
energy company. The cable was not marked with tape or tiles. The cable was
shallower than shown on the plan. The work area was not surveyed to locate
underground services. Relying on plans is not sufficient. The work area should
be surveyed to accurately locate services shown on plans.

Service identification surveys

45 A service detection and mapping survey of the work area should be
undertaken at the planning stage as its findings will be useful to the designer(s)
and contractor(s) in designing out and planning to reduce the risk of damage to
the underground services.

46 Time spent on a survey at this stage can save significant costs and delays to
the work by allowing for the avoidance of damage to underground assets and
efficient programming of the work.

47 More information on identification surveys is given in ‘Detecting, identifying and
marking underground services’.

Your duties as a client

48 Clients have a duty to make reasonable enquiries about underground services
and pass relevant information to the designer(s) and contractor(s). Your own files
and other records may contain information on underground services. If they do,
remember that it may have been obtained for previous work and may be out of
date. The most up-to-date information should be included in the tender information.

49 A client who is unable or unwilling to obtain this information must allow the
contractor sufficient time and resource to do so instead.

50 Clients need to consider how contractors have addressed the risks from
underground services.

Your duties as a designer

51 Designers have a duty to reduce or ‘design out’ the risks arising from damage
to underground services. Having reduced the risks to a level as low as reasonably
practicable by design, information should be provided to those doing the work
about the risks that remain. In most cases, the best way of informing contractors
and individuals doing the work is by providing this on working drawings.

52 You will need to know if there are underground services present so that you
can amend the design to avoid them where possible.

53 For building work, re-siting the services away from the work is often a
reasonably practicable means of avoiding the risk. Ask the service owner/operator
to do this and include adequate notice.

54 Other options to re-siting the services may include:

m repositioning or redesigning structures or parts of structures to ensure that
services are avoided during the work;
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m arranging for the supply to be disconnected during the work; or, if none of
these are possible;

m choosing methods to avoid the services; for example, by using ground beams
to bridge or span the services.

55 For electricity cables more than other services, there may be a need to make
them dead for the work to proceed safely. Contact electricity companies as early as
possible to allow them to isolate supplies. Plan project schedules to allow sufficient
time for this to happen.

56 If the cable cannot be made dead, an alternative safe way of doing the work will
be required.

57 Permanent structures such as buildings should generally not be built over
services, nor should services be encased in concrete as this may introduce
additional risks to construction workers and can prevent future access to the
services. If it is not possible to avoid building structures over any service, make
arrangements with the utility to relocate the services in a duct or something similar.

58 Consider the location of underground gas pipelines when planning building,
excavation, landfill or other such work. Such activities may either cause damage to
the pipelines or deny access to them for maintenance purposes. Make suitable
arrangements for future access and maintenance before undertaking the work.

59 Consider ancillary work, including the erection of perimeter fencing and walling,
or the position of temporary and permanent roadways onto the site that may affect
underground services at the site perimeter. Early identification and planning are
essential if you are to control risks during the entire construction phase of the
project, including enabling works.

Case study 3

A self-employed sub-contractor was burnt when he struck a 415V
electrical cable with an electrical breaker he was using to break up
some concrete. The client had chosen to build over the cable rather
than have it diverted. The cable had been protected by a conduit and
its location was known. The client did not tell the contractor of its
location before starting work and the contractor did not ask. The cable
was diverted following the incident.

Some specific situations

New housing developments

Underground services within the confines of partly completed housing
developments are especially prone to damage from ongoing construction
work. Each utility company should keep to its agreed position; see
Guidelines on the positioning of underground utilities apparatus for new
development sites Volume 2. A common trench may help to control the
position and separation of underground services. Special arrangements may
be necessary to restrict vehicle and mobile plant crossings to locations
where temporary protection for the services has been provided.

Where new services such as electrical or gas supplies are being installed, it
may be possible to reduce risks by not installing or commissioning them
until other groundworks and work on the installation have been completed.
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This should be considered early in the design process to allow the works to
be sequenced accordingly.

Close liaison should be maintained between the developers, their
contractors and the utilities. The builder/developer should keep a marked-up
plan of the estate showing the up-to-date position of underground services
(including any variations from planned routes) on site for the information of
those involved in excavation and groundwork.

Major hazard pipelines

Pipelines are used to convey a wide range of fluids, including oils and other
petrochemicals, ethylene, oxygen, nitrogen and similar industrial gases and
a number of other chemicals.

The more hazardous of these pipelines (known as major accident hazard
pipelines) are not normally found in residential areas. They are usually in
rural areas and often near chemical and petrochemical installations. Cross-
country pipelines are also found on agricultural land. They usually cross
roads, railways and motorways etc at right angles.

It is important to consider the location of underground pipelines before
carrying out building, excavation, landfill or other such work. Such
activities may not only cause damage to pipelines but could also affect
future access to them for maintenance purposes. Both the landowner
and local authority should be contacted for further information; it is a
statutory requirement for plans of pipelines to be lodged with local
authorities.

Liaison with the pipeline operator is important, as information can be
provided about not only the location but also the nature of the fluid being
transported, any restrictions on excavations near the pipeline, the
precautions to be taken during excavating and action to be taken in an
emergency. Accordingly, where work is proposed near pipelines, the specific
requirements of pipeline operators should be adhered to.

Installing new services near existing services

60 New underground services often have to be laid in ground which contains
existing services. Where it is reasonably practicable to do so, the designer planning
the new installation should aim to site it so that it is separated from all existing
underground services by the distances specified in Guidelines on the positioning
and colour coding of underground utilities’ apparatus Volume 1.5

61 It is important to have information about existing services to help select a route
for the new service that avoids them. The risk of contact with existing services can
be reduced by choosing a route with a low density of underground services. For
example, a cable television duct might be routed at the side of a road if there is a
reduced cable density there.

62 Designers of pipelines should also be aware of the guidance in A guide to the
Pipelines Safety Regulations 1996,° which advises that the parallel running of similar
pipelines in the street should be avoided. Liaison with the owners of services is
important as they are in a position to provide information to the designers to enable
them to make such decisions.
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63 Where you cannot achieve the recommended separation, there should be as
great a separation as is reasonably practicable. Where the installation of a service
would obstruct access to an existing service you should use all reasonably
practicable means to avoid this. In particular, avoid the practice of laying multiple
ducts directly above other services. This may require diversion of services or the
installation of accessible shared service ducts or chambers.

64 If the utility or its contractors laying the new service have had to reduce the
separation, they should inform the owner/operator whose service has been affected
so that they can then amend their records for future reference.

Your duties as a contractor

65 Contractors must prepare safe systems of work for their employees by
identifying the hazards they are likely to encounter during the work and making a
suitable and sufficient assessment of the risks posed by those hazards. Clear
information on the type, location and status of underground services and the tools,
equipment and working practices they will require to avoid damaging the services is
essential.

66 Make sure that those doing the work have sufficient information, clear
instruction and training to work safely, and that proper management and
supervision of the work ensures that it is done safely.

67 Information about the risks from underground services should be provided
before arriving on site. Where services have been disconnected, this should be
recorded and information about where and when the disconnection was done
should be given to the contractors working in that area. Co-operate with any
principal contractor to make sure any rules or agreed methods of working are
adhered to.

68 Anyone who carries out work near underground gas pipes and associated
equipment should observe any specific requirements made by the gas transporter,
and make sure that access to the equipment is available at all times. Do not make
any unauthorised repairs to gas pipes. If in doubt, seek advice from the appropriate
gas transporter.

69 Where heavy plant may have to cross the line of any vulnerable service during
construction work defined crossing points should be provided and used. Keep the
number of crossing points to a minimum, indicate them clearly and do not allow
crossings at other places along the line of the service. Where an existing road does
not adequately protect the pipe, crossing points should be suitably reinforced with
sleepers, steel plates or a specially constructed reinforced concrete raft, as
necessary. The owner/operator of the service will advise on the type of
reinforcement necessary.

70 On completion of the work, provide information on underground services, found
or newly installed, to the client and the owners of other services encountered. This
will allow them to update their own records on the position of their services and
should be made available to others who will need to use this information for
subsequent maintenance, repair and construction work.
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Emergency work

71 There will be occasions where it is necessary to do emergency work to
repair damaged services in order to make them safe or restore them
following damage. Often this emergency work may just require a temporary
fix before a permanent repair can be done, though circumstances may mean
it is appropriate to make a permanent repair immediately.

72 Routine work that does not arise from a safety-critical situation, and
could be planned, should not be done as emergency work.

73 Emergency work still requires planning and assessment of the risks
before and while carrying it out. Attempts must be made to obtain
information about underground services in the area.

74 Inevitably, there will be greater emphasis on the work on site to locate
services and excavate safely. This is not an excuse for cutting corners or
running unacceptable or avoidable risks. The work must be done by individuals
with sufficient knowledge and experience, and be reviewed as it is undertaken.

75 Those managing emergency work must balance the risk of potential
damage to underground services against the continuing risk from the
emergency situation. For example, the risk of damage to cables while
isolating a gas pipe to stop a leak must be weighed against the risk of fire
and explosion from the continued leak. In all cases, make sure that the
overall risk to safety is not increased.

Detecting, identifying and
marking underground services

In summary

Locate the services identified at the planning stage survey as being in the
work area.

Make sure those involved in detecting and identifying services are
competent in the proper use of survey tools and detecting devices as well
as reading/interpreting plans.

Once detected, identify and mark the services and confirm their status - ie
whether electricity cables are live, whether gas pipes are pressurised — and
then record their location.

Detecting services
76 There are different levels of survey:
m  Desktop study: Involves requesting and considering the service drawings from

the owners of underground services. This should be done for all projects that
involve excavation or penetrating the ground.
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m  Desktop study and site investigation: Involves using the information from the
desktop study to assist a physical inspection of the site (looking for physical
signs such as inspection hatches, reinstated excavations, street lights and
telecoms boxes) and a survey using detection tools.

m  Physical identification of the services: In addition to the above, this involves
taking steps to detect and identify the underground services through trial holes
to verify their location, depth and identity. It may also involve passing a tracing
device through a pipe or tunnel.

77 The level of survey needed will depend on the nature of the work site. Some
congested urban locations will require a more detailed survey than some brown
and green field sites. The decision on the necessary level of survey should be
informed by an assessment of the likelihood of underground services being present,
based on the information obtained for the work site. The designer should make this
decision at the planning stage in consultation with the contractor and surveyor.

78 The results of the survey should be shared with the designer and recorded in
a clear, usable format on working drawings to be shared with those working on
the site and, where possible, marked out on site.

79 Those doing the survey need to have sufficient knowledge and experience in
the use of survey equipment and techniques. They will need to understand the
limitations of the equipment, the effect of differing ground conditions on the
survey results, how to survey a given area effectively, and to appreciate the
limitations of plans and drawings provided by the service owners. Some training
providers offer courses in service detection and mapping and an NVQ
qualification in utility mapping.

80 The position of any services in or near the proposed work area should be
pinpointed as accurately as possible using a detecting device in conjunction with
up-to-date service plans and other information which provides a guide to the
possible location of services, and help interpret the signal.

81 Take account of any indications that underground services exist, such as the
presence of lamp posts, illuminated traffic signs, gas service pipes entering
buildings, pit covers, pipeline marker posts, evidence of reinstated trenches etc.
However, if there are no such indications, this does not mean that there are no
underground services.

82 Plans do not normally show the position of gas service connections and their
existence should be assumed. It may be possible to estimate the probable line of
the service connection pipe from the gas meter position, or from the point of
entry into the premises.

83 Gas plant may be shown by valve boxes, pits and housings. However, covers
for valve boxes and pits will sometimes not show clearly whether gas is the
service present; if in doubt, contact the gas transporter.

84 Anyone selecting detection tools and survey methods must understand the
range of methods and tools and their limitations. In particular, they need to be
aware of the potential for false readings or signals in certain techniques as they
may lead to inaccurate information being included in the plan of work and, in turn,
lead to a false sense of security.
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Types of detecting devices or locators

85 The main types
available can be classed
as follows:

® Hum detectors are
receiving instruments
that detect the
magnetic field
radiated by electricity
cables which have a
current flowing
through them. They
do not respond to:

cables where there
is little or no
current flowing; for
example, service
connection cables
to unoccupied
premises or street
lighting cables in
the daytime;

direct current
cables;

some well-
balanced high-
voltage cables,
where these
generate relatively
little field (which in
turn may be further
screened by the
cable sheathing);
pot-ended cables, see paragraph 89.

®m Radio frequency detectors are receiving instruments that respond to low-
frequency radio signals, which may be picked up and re-emitted by long
metallic pipes and cables. If radio frequency detection is used, other metallic
objects such as abandoned pipes, cables and tram tracks may re-radiate the
signal and results may vary appreciably according to locality, length of the
underground cable or pipe and distance from the termination and
geographical orientation.

m Transmitter/receiver instruments, where a small portable transmitter or signal
generator can be connected to a cable or pipe, or placed very close to it so
that the signal is introduced into it. The receiver, typically the same radio
frequency detectors mentioned above, can then detect this signal. Usually the
location of some part of the cable or pipe needs to be already known so that
the transmitter can be properly positioned. A direct connection is not required
but accuracy will be greatly improved if a direct connection can be made.
Some signal generators can be sent along pipes. They can provide useful
information in difficult situations where the techniques using hum detectors
and radio frequency detectors have not been successful. Use of signal
generators will significantly increase the accuracy of the service
location.

m  Metal detectors are conventional detectors, which will usually locate flat metal
covers, joint boxes etc, but may well miss round cables or pipes.
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m  Ground probing radar is a method capable of detecting anomalies in the
ground. When these anomalies can be plotted into a continuous line it may
indicate a cable, duct or pipe. However, this technique alone would not
determine the precise nature of the service and it should be supported by
information available about the services present and also, preferably, by the
use of other more conventional forms of detecting device. Knowledge of
ground conditions is important. For example, false readings are most likely
where there are boulders and debris in the ground or where the ground has
often been disturbed. Because of equipment costs and the need for specialist
training it may be cost-effective to use firms specialising in this technique.

m Radio frequency identification (RFID) is a system increasingly used to mark or
‘tag’ new services. These markers can be programmed with information about
the particular service and its depth, and this information can be read by
detecting devices. The accuracy of the information depends on the marker being
properly attached to the service. As a developing system, RFID will often be
found on new services so will not necessarily assist with older services. RFID
marker systems may require specific detecting tools that may not be compatible
with one another.

86 Some instruments use more than one of the technologies listed and may
include a depth-measuring facility.

Using a detecting device

87 The degree of confidence with which underground services can be detected
depends on a number of factors, such as:

the training, skill, hearing and experience of the operator;
the characteristics of the device being used;

the calibration and reliability of the detecting device;

the type, length and depth of the service;

for cables, the magnitude of the current being carried;
the effects of other nearby services;

the nature of surface conditions, eg reinforced concrete;
the nature of the ground conditions;

whether or not a signal generator is being used.

88 Anyone who uses a
locator should have
received thorough training
in its use and limitations.
Always use detection
devices in accordance
with the manufacturer’s
instructions, check and
calibrate regularly, and
maintain in good working
order.

89 Occasionally, cables
are terminated in the
ground by means of a
seal, sometimes with
external mechanical protection. These ‘pot-ended’ or ‘bottle-ended’ cables should
be treated as live and should not be assumed to be abandoned or disused. They
can be difficult to detect with locators even when ‘live’.
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90 A locator may not be able to distinguish between cables or pipes running close
together and may represent them as a single signal. If, for example, two are sited
one above the other the lower one may not be detected. Use signal generators
whenever possible as they greatly increase the accuracy of detecting and tracing
an underground service.

91 Locators (with the possible exception of ground-probing radar) do not detect
plastic pipes or other non-metallic services unless:

m a metallic tracer wire has been laid with the pipe. This enables a signal
transmitter/receiver to be used. Plastic gas and water pipes are the non-
metallic services most likely to be encountered and few have been laid with
metallic tracer wires in the past, with the exception of plastic pipes on LPG-
metered estates; or

m a small signal transmitter or tracing rod is inserted into and pushed along the
pipe or duct. This is a sophisticated technique which may not be appropriate
for many jobs; or

m  RFID markers, or similar, have been affixed to or overlay the pipes.

92 Note: Tracer wire(s) on a service may not be continuous due to being damaged
or not properly laid out, therefore the true length of a particular service may be
missed.

93 If a service recorded on a plan cannot be located, seek appropriate assistance
or advice from the service owner.

94 Many telecommunication and railway signalling cables cannot be located by
detecting devices, unless metal components (such as a metal sheath) are
connected to earth, they have been tagged with location markers, or they are laid in
ducts where tracing rods can be used.

95 Services should be traced through the full extent of the work area as they may
not run in straight lines. Cables will often have kinks or loops and pipes may have
joints or bends that are not shown on service drawings.

96 Use trial holes to positively identify a service and its depth. Exposing a service
safely in this way will allow its status to be checked and may make it easier for a
tracing signal to be applied.

97 Note the line of any identified services and mark with waterproof crayon, chalk
or paint on paved surfaces (use biodegradable paint or erase residual markings as
far as possible after excavation), or with wooden pegs in grassed or un-surfaced
areas, preferably to one side of the service. Steel pins, spikes or long pegs which
could damage services laid at shallow depth should not be used.
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Safe excavation

In summary

Determine the method or technique for excavating near underground
services before work starts, taking account of:

the nature and scope of the work;

the type, position and status of underground services;
the ground conditions;

site constraints.

Provide those doing the work with a written plan, including information
about the location and nature of underground services. They should be
competent, provided with appropriate personal protective equipment (PPE)
and work equipment, and allowed sufficient time.

Identified services should be carefully exposed and clearly marked. A permit
system may be appropriate for particularly hazardous work. This will involve
written authorisation by a responsible person, identifying the work to be
done and the precautions to be taken. A permit system needs suitable
supervision and monitoring to ensure that the conditions of a permit are
complied with (see paragraph 163).

Backfilling of excavations must properly support and protect the
underground services. Concrete must not be used to encase services when
backfilling.

If an underground service suffers damage during the excavation or
subsequent work, inform the owner/operator. In the case of electricity
cables, gas pipes, other pipelines or high-pressure water mains, arrange to
keep people well clear of the area until it has been repaired or otherwise
made safe by the owner/operator.

Exposing services

98 All those working to expose services and those supervising them must be
competent to do so. They should have had sufficient information, instruction and
training to:

m understand the risk to safety from damaging services;

®m use detection tools;

m practise safe excavation techniques and understand the value of hand digging
and the risks from using power tools or mechanical excavators.

99 Excavation work should follow safe digging practices. Once a detecting device
has been used to determine position and route, excavation may proceed, with trial
holes dug (using suitable hand tools or vacuum excavation), as necessary, to
confirm the position of any detected services. Take special care when digging
above or close to the assumed line of such a service.

100 You should carefully plan and manage mechanical excavation, which is a

common source of damage to services. Another person should assist the
excavator driver, from a position where they can safely see into the excavation and
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warn the driver of any services or other obstacles. This person should remain
outside the operating radius of the excavator arm and bucket.

101 Instruct drivers to stay in the cab if a cable is struck. If drivers climb down, they
may be electrocuted. When a cable is struck, the area should be isolated and
secured; no one should go into the excavation or approach the excavator or the
cable until the cable owner has made the damaged cable safe.

102 The danger created by damaging a gas pipe with an excavator is much greater
than if the damage is done with a hand-held power tool, the opposite is true for
work near electricity cables.

103 Remember that the effects may not only occur at the point of impact, for
example:

m damage to a service connection may result in unseen damage to the
connection inside the building;

m gas from a damaged pipe may travel along the line of a service pipe into a
building, causing a dangerous build-up of gas there.

104 Hand-held power tools can damage services and should be used with care
until the exact position of the service has been determined. You may use them to
break a paved or concrete surface above a service, unless there are any indications
that the service is particularly shallow or too close to the surface to be broken up.

105 Hand tools are a common source of accidents if incorrectly used. However,
when used carefully, they can normally provide a satisfactory way of exposing
services.

106 Make every effort to excavate alongside the service rather than directly above
it. Avoid using hand-held power tools over the service unless:

m the service has already been exposed by digging under the surface to be
broken out and it is at a safe depth (at least 300 mm) below the bottom of the
hard surface material; or

m  physical precautions have been taken to prevent the tool striking the service.

107 Mechanical excavators and power tools can be used to break up hard
surfaces where the survey has proved that there are no services, or the services
are deep enough so as not to be damaged by such tools.

108 Using hand-held power tools to break up hard surfaces often leads to
accidents. Where practicable, only use such power tools 500 mm or more away
from the indicated line of a service buried in or below a hard surface. Having done
S0, the service should then be positively located by careful hand digging under the
hard surface. Gradually remove the hard surface until the cable is exposed. If the
cable is not so exposed, then assume it is embedded within the surface.

109 Use a cable locator as a depth guide down the side of the excavation. The
500 mm safety margin may be reduced:

m  where congestion of services renders it impracticable; or
m  where surface obstructions limit the space available;

but only if the line of the cable has been positively identified by plans,

confirmed by a locator, and additional precautions are used to prevent damage
to the services.
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110 Final exposure of the service by horizontal digging is recommended, as the force
applied to hand tools can be controlled more effectively. Use insulated tools when
hand digging near electric cables. In particular:

m spades and shovels
(preferably those with
curved edges) should
be used rather than
other tools. They
should not be thrown
or spiked into the
ground, but eased in
with gentle foot
pressure;

m picks, pins or forks
may be used with
care to free lumps of
stone etc, and to
break up hard layers
of chalk or
sandstone;

m picks should not be
used in soft clay or
other soft soils near
to underground
services.

111 Safe methods of
excavating may include
vacuum excavation, Figure 7 Using an air digging tool

which may incorporate

use of water jetting and high-velocity air jets. They can be very effective in
congested excavations where mechanical excavation and use of hand tools is
difficult. However, they have limitations and will not work on all ground conditions or
materials such as concrete.

112 Assess the precautions needed to prevent injury — to the operative or those
nearby — from ejected soil and other material and put in place appropriate controls.

113 Assess carefully the use of jetting tools to excavate around cables as there is
potential for old and fragile cables to be damaged by the jet of water or air.

114 Make frequent and repeated use of locators during the course of the
work. Service location is likely to become more accurate as cover is removed.

115 Once exposed, services may need to be supported and should never be
used as handholds or footholds for climbing out of excavations.

116 Sometimes there may be joints in cables. These may be enclosed in
earthenware pipes, filled compound, or be of cast iron or plastic epoxy-filled
casings. They need proper support and should not be roughly treated. Do not
move, except in consultation with the owner.

117 Where gas pipes cross or run alongside excavations, changes in backfill etc
may cause differential ground settlement and increased stress in the pipe.
Wherever an excavation may affect support for a gas pipe, consult the owner. In
some cases, it may be necessary to divert the gas pipe before work begins.

Avoiding danger from underground services Page 25 of 40



Health and Safety
Executive

118 Assume all services are live until disconnected and proven safe at the
point of work. Obtain written confirmation of disconnection from the owner/
operator before removing a redundant service.

Protective clothing

119 Burns are the main injuries that result from damage to live electrical cables or
from fire or explosion following a gas leak. In many cases, burns are made more
severe by the injured person working bare-chested. Even ordinary work clothing
can greatly reduce the severity of the burns and protective clothing is better.
However, clothing made from man-made fibres such as nylon may melt and stick
to the skin, increasing the severity of the burns.

120 Where electricity cables may be encountered during excavation work,
employers should consider whether the work justifies wearing clothing designed to
protect against electric arc, or flame-retardant clothing. Advice on the suitability and
performance of protective clothing should be available from reputable companies
specialising in its supply.

121 Wearing protective clothing is not a substitute for a safe system of work.

Identifying exposed services

122 Once underground services have been uncovered, failure to identify them
correctly is another common cause of accidents. A wide variety of materials and
colours have been used for services over the years. Furthermore, some services
may be very similar in appearance and some services run in ducts made of various
materials, including asbestos cement, making them difficult to identify. Adopt the
following approaches until you have positively confirmed the identity of the service:

m  Water pipes, electricity cables and telecommunication cables may be covered
in black plastic. If any black plastic service is found, assume it is a live
electricity cable.

m |ron and steel water pipes and gas pipelines may appear very similar. If any
such pipe is uncovered, treat it as if it were a gas pipe.

m  Always treat continuously welded steel pipes as if they contain a hazardous
or high-pressure fluid.

m At collieries, beware of electricity cables, some of which are yellow or blue and
may be mistaken for other services.

m  On some building sites beware of electricity cables being placed in yellow
service pipes or blue water pipes.

m  Where there is any doubt about the identity of an exposed service treat it as an
electricity cable or gas pipe until proved otherwise.

123 For modern installations, most utilities have agreed a national colour coding
system for underground services, described in Guidelines on the positioning and
colour coding of underground utilities’ apparatus. This colour coding system should
not be confused with the one contained in BS 1710:1984,” which generally applies
to above-ground building and process services.

124 Remember that:
m old, non-utility services or other pipelines may not conform to this system;

m  colours may look different under poor or artificial lighting;
m  ducts could include any of the services.
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125 Once the exposed service(s) is identified, determine its status, ie is it live or
dead? The status of the service may change, eg an electricity cable may
become live or a pipe pressurised, so check the status when work near
the service begins.

Marking identified services

126 The system used to mark the identified services needs to be agreed and
understood by all those working on site. If you use a colour coding system, this
should correspond to the national colour coding system referred to in
paragraph 123.

127 The services should be marked on site plans and on the ground. Markings on
the ground are typically done with paint, though stakes, pins or posts can be used.
Take great care if using stakes, pins or posts to make sure that they are not driven
into ground where they could damage the services. For example, do not use them
directly above the identified services.

Safety at excavations

128 Excavations should be properly supported, stepped or battered back to
prevent them collapsing. Excavation support may involve the use of shuttering and
shoring or a trench box system. Provide a safe means of access into the
excavation, such as a secured ladder.

129 Provide edge protection, fencing and or coverings to prevent anyone falling
into the excavation. Also take steps to prevent excavated material falling into the
excavation.

Backfilling

130 Backifilling of any excavation should be done carefully to make sure that
services are not damaged. Put back warning tiles, tape etc in their original position
above the services unless visual examination after exposure showed this to be
incorrect, in which case replace them above the service to which they refer. Do not
use warning tape for any other purpose (for example, guarding an excavation) and
do not discard it in an excavation during backfilling.

131 If road construction is close to the top of a gas pipe, ask the owner/operator
about necessary precautions. Do not reduce the road construction depth without
permission from the local highway or roads authority.

132 Backifill materials containing items likely to damage the services, such as large

pieces of rock and hard core, should not be used. You can obtain further

information on backfilling from:

m utilities and owner/operators, for their particular services;

m the Code of Practice (under Section 71 of the New Roads and Street Works
Act 1991) Specification for the reinstatement of openings in highways.®

133 When backfiling an exposed gas pipe, observe the following:

m  Backfill material adjacent to gas plant should be suitable fine material or sand,
containing no stones, bricks or lumps of concrete.
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m  The backfill should be suitably compacted. Where the excavation has exposed
an existing gas pipe, compaction should give comparable support and
protection to that before the excavation. In all situations, compaction beneath
the pipe is particularly important to prevent any settlement that would
subsequently damage the pipe.

m  There should be no power compaction until
200 mm cover of selected fine fill has been suitably compacted.

m Do not use concrete backfill within 300 mm of a gas pipe.

Use of concrete as backfill

134 Services should not be buried or encased in concrete as excavating
close to them is dangerous. Using mechanical means to break up concrete
can cause damage to cables or pipes which, if live, will likely mean that
anyone present will be injured. Service owners should ensure that their own
employees and contractors are aware that this practice is unacceptable.

Updating plans

135 If the plans or other information have proved to be inaccurate (for example, a
service has been found well away from its recorded position), or if the present work
changes the path or depth of a service, inform the service owners/operators (preferably
before the excavation is backfilled) and they should amend their records accordingly.

136 The plans for new services should show how they have been laid, not how they
were designed. Contractors may need to amend the design drawings accordingly.

Electricity cables

137 Most underground cables are laid in trenches between 450 mm and 1 m deep.
Some high-voltage cables will be deeper. However, never assume depths; you
may find cables at shallower depths.

138 In most cases, there will be no permanent surface marker posts or other visible
indication of the presence of an underground cable. Even if no cables are shown on
plans, or detected by a locator, there may still be cables present that could be live

and you should keep a close watch for any signs that could indicate their presence.

139 A cable is positively located only when it has been safely exposed. Even
then, digging should still proceed with care as there may be other cables and
services adjacent or lower down. In addition, some lines of 11 kV or greater can
be laid out as separate single-phase cables, spread out up to 600 mm across,
particularly near cable joints. Where it is clear there is a risk of damage to a cable
during the course of any work, the owner(s) may wish to be present on site.

Cables in concrete

140 It is bad practice for cables to be encased or buried in concrete.
Unfortunately, it is not uncommon to find cables encased in concrete.

141 Using hand-held power tools to break up concrete can damage cables
and, if the cable is live, anyone present is likely to be injured.
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142 Careful planning is important to find alternative routes or, failing that, to
arrange to make the cable dead. Cable owners are likely to want to attend
the site to verify the circumstances surrounding any request to make dead.
Electricity companies should co-operate, subject to the request being
reasonable, and deal with the request as soon as possible. An alternative
supply or bypass arrangement could be used to allow the cable to be made
dead.

143 Work with the cable live should only be done if the circumstances mean it is
unreasonable to make the cable dead, and if you take suitable precautions to prevent
injury. If there is no alternative route, and the cable cannot be made dead, then you
should agree alternative safe methods of excavation with the cable owners.
Remember that powered hand tools used close to live cables are likely to represent
the greatest risk of injury.

144 When work can proceed safely only after a cable has been made dead, the
parties involved should continue to liaise to ensure that work is completed, and
workers are clear, before the circuit is re-energised. A permit-to-work system may
assist in managing this process.

145 Cables may have been laid directly in the ground with a bed or surround of fine
soil or sand, or in cement-bound sand, or in earthenware or plastic pipes or ducts.
Very occasionally, they may be in steel pipes. They may have a layer of tiles, slabs
or coloured plastic marker tape laid above them. However, any such protection
may have been disturbed and moved and you should not rely on them to give an
accurate indication of a cable position.

Gas pipelines

146 The depth of cover for gas mains laid in a roadway is normally about 750 mm,
and for those laid in a footway about 600 mm. The depth of cover for gas service
connections is normally about 450 mm in both roads and footways. However, on
private property, including at entry positions to buildings, the depth of cover for the
service connection may be less, about 375 mm. High-pressure gas transmission
pipelines are usually buried with at least 900 mm cover. However, never assume
depths; pipes may be found at shallower depths.

147 Gas pipes are generally laid directly in the ground, although in certain soils
selective backfill may have been used as a bed and pipe surround and, on occasion,
pipes may be laid in ducts. Ductile iron pipe will sometimes be found wrapped in
loose-fit polyethylene (PE) sleeving as protection against corrosion. PE mains may be
inserted into redundant iron gas mains and PE service connection pipes may be
inserted into yellow convoluted ducting on new housing estates.

148 Markers may also have been used to indicate gas services, namely:

m  marker tiles, which may have been used above gas pipes; for example, when
they have been laid at shallow depths in bridges or above cellars;

m  coloured plastic markers, including for PE mains;

m  marker posts/plates, which may show the position and size of valves or test
points on gas mains.

However, such markers may have been disturbed and you should not rely on them
as an accurate indicator of position.
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149 Locate PE gas pipes by hand digging before mechanical excavation begins.
This may also be necessary for metallic pipes if they have not been successfully
located by a pipe-detecting device. This is particularly important for service
connection pipes, which will not be marked on plans. A suitable hand-digging
method is to dig a trial trench along the road near the kerb or in the footway where
the service connection pipes are likely to be at their shallowest. When the position
and depth of the pipes have been determined, work can proceed.

150 Gas pipes may have projections such as valve housings, siphons and stand
pipes that are not shown on the plans. To allow for this, do not use mechanical
excavators within 500 mm of a gas pipe. The gas transporter may advise greater
safety distances, depending on the pipeline pressure.

151 Never disturb pipe restraints or thrust blocks (or the ground supporting
them) where they are close to gas mains as this can cause sudden failure of the
main.

Gas leak or damage
1562 If a gas leak is suspected, do not attempt repairs. Instead, take the following
action immediately:

m Evacuate everyone from the immediate vicinity of the escape. If the service
connection to a building or the adjacent main has been damaged, warn the
occupants to leave the building, and any adjoining building, until it is safe for
them to return.

m Inform the gas distribution network operator by telephoning the National Gas
Emergency number 0800 111 999.

m  Prohibit smoking, and extinguish all naked flames and other sources of ignition
within at least 5 m of the leak.

m Help gas transporter staff, police or fire services, as requested.

153 Report any damage, however slight, to the owner. Where an excavation
uncovers a gas pipe with a damaged wrapping, tell the owner so that they can
make repairs to prevent future corrosion and leakage.

Other work near gas pipelines
154 Because of the risks they pose, do not undertake the following without
consulting the pipeline owner/operator:

the use of explosives within 30 m of any gas pipe;

piling or vertical boring within 15 m of any gas pipe;

excavation work within 10 m of any above-ground gas installation;

building a manhole, chamber or other structure over, around or under a gas
pipe;

m  work that results in a reduction of cover or protection over a pipe.

155 If you are to carry out welding or other hot work involving naked flames within
10 m of exposed gas plant, ask the gas transporter to check the atmosphere
before work begins and continue monitoring during the work. Take care to make
sure that no damage occurs, particularly to plastic gas pipes or to the protective
coatings on other gas pipes.

Water pipes and sewers

156 To avoid the effects of frost, water mains and sewers are generally laid at
depths of 900 mm or more; water services to premises normally have about
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750 mm cover; unless local circumstances necessitate shallower depths. In
general, work near underground water pipes is of low risk and most precautions
are more concerned with reducing the cost of damage than with eliminating

the risk.

157 However, there are some dangers and precautions should include:

m  Where work is carried out near water mains, obtain plans from the relevant
water company and use a pipe locator. However, plastic pipes will not be
detectable by most detecting devices. Follow safe digging practices, using
hand tools as far as practicable.

m At bends in mains, concrete thrust blocks may be used. Under no
circumstances should either thrust blocks or the ground supporting them be
disturbed, as this can cause sudden failure of the main.

m  Support exposed water pipes, as necessary, and use the correct method of
backfilling. For advice, contact the relevant water company or water authority.

m If a water pipe or its wrapping is damaged, inform the relevant water company
or water authority — and the owners of any other underground services which
may be affected — immediately. Do not make unauthorised repairs.

Major hazard pipelines

158 These pipelines may be laid directly in the ground, although sometimes
selective backfill will have been used as a bed and pipe surround. They are normally
buried with at least 900 mm cover and may be even deeper where they cross
roads and railways. Therefore, they are unlikely to be affected by shallow
excavations.

159 Although marker posts/plates are sometimes used to indicate the position, size
and ownership of pipelines, such markers may have been disturbed and you should
not rely on them as an accurate indicator of position.

160 Locate pipelines by hand digging before using mechanical excavators
nearby. In any event, do not use mechanical excavators within 500 mm of a
pipeline.

161 Most pipelines will be protected against corrosion by a coating. This will
normally be:

m coal tar or bitumen — coloured black, sometimes with traces of white
limewash;

m  polyethylene cladding — usually yellow;

m fusion-bonded epoxy powder — can be any colour, usually green or beige.

162 Some pipelines will be protected against corrosion by an alternative method
known as cathodic protection, which will be linked to the pipeline by cabling. Both
pipeline coatings and cathodic protection systems are susceptible to damage, even
with hand tools, so take great care when excavating and backfilling and use a
physical means of prevention (such as boards etc) where appropriate. It is
important to report to the owner/operator any damage, including to the corrosion
protection, before reburying the service.

Avoiding danger from underground services Page 31 of 40



Health and Safety
Executive

Case study 4

A worker suffered
severe burns after
drilling in to a low-
voltage cable during
work to install street
furniture. The electrical
cable had been
moved, wrapped in
plastic and encased in
reinforced concrete
during earlier works to
redevelop the street k.
environment. Its location had not been recorded by the contractor managlng
the work.

The cable should not have been encased in concrete. It should have been
moved in consultation with the electricity distribution company.

Permit to work

163 A permit-to-work system is a formal recorded process used to control work
that is identified as potentially hazardous. It is also a means of communication
between managers, supervisors and operatives who carry out the hazardous work.

164 A permit-to-work system aims to ensure that proper consideration is given to
the risks of a particular job, and authorises certain people to carry out specific
work at a specific site at a certain time — and sets out the precautions needed to
complete the job safely.

165 Essential features of permit-to-work systems are:

m clear identification of who may authorise particular jobs and who is responsible
for specifying the necessary precautions;

m clear identification of the types of work considered hazardous;

m clear identification of permitted tasks, risks, duration and control measures to
be applied.

166 A permit-to-work system will be more effective if you have consulted
operatives. Imposing systems without consultation can lead to procedures that do
not reflect the circumstances on site.

Some specific sites and situations

Safe systems of work for trenchless methods

167 Trenchless methods are increasingly used for laying and renovating
underground pipes and cables, particularly where there is a need to avoid surface
disruption. The most widely used techniques are directional drilling, impact moling,
microtunnelling, pipe bursting and auger boring.

168 Use plans, detecting devices and trial excavations to locate existing services in

the same way as for open-cut excavation methods. The route of the device being
used should then be planned accordingly to avoid colliding with, and damaging,
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other services. In addition, if moling or pipe bursting are undertaken too near to
other services or ducts, displaced soil may damage or enter them.

169 As a general guide, to avoid damage and to allow sufficient clearance for
maintenance of the services, the minimum clearance between adjacent services
should be either 250 mm or one and a half times the diameter of the pipe being
laid, whichever is the greater. For electricity cables, clearances for maintenance
work should be approximately 300 mm.

170 However, clearances
for any technique may
need to be varied, taking
into account such factors
as the construction of
adjacent plant, ground
conditions, bore diameter,
the accuracy and
reliability of the technique/
equipment being used
and whether the other
plant is parallel to or
crosses the proposed
line. You should take into | -

. o
account any requirements b \ ‘ o
of the owners of adjacent b ! ~. M T e
services. Figure 8 Horizontal drilling being used for laying a cable

under a road
171 Moles can be prone to
deflection from their original course and, if there are existing services in the vicinity, you
should use a mole-tracking device. Where you are using trenchless techniques, all
equipment should be effectively earthed at all times it is in use using an equipotential
mat, as required, in case it hits a power cable and causes the machinery to become live.

172 Further information in Trenchless and minimum excavation techniques:
Planning and selection® and Trenchless techniques.™

Demolition sites

173 Special problems can arise in the case of service terminations in derelict
property or on demolition sites. Anyone concerned with demolition work should
give adequate notice to the relevant gas, electricity and water services of their
intention to demolish any premises. Do not start work until they have confirmed in
writing that either the supply has been disconnected or other appropriate
safeguarding action has been taken.

174 Underground services on industrial or commercial sites may be owned by the
site occupier. A contractor who is to demolish buildings or plant on such a site
should contact the owner or occupier, in addition to the utilities and other service
operators, to ensure that all relevant services are isolated before work starts.

175 Even where supplies have been disconnected, beware of, for example:

m  services that run through sites and are not part of the site supplies;
m pot-ended or bottle-ended cables.

If in doubt, treat services as ‘live’.

176 Further advice on demolition can be found in BS 6187:2011."
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Case study 5

A devastating
explosion destroyed
part of a former
hospital building
undergoing
refurbishment to
convert it into
residential apartments.
A demolition
contractor cut through
a 6-inch cast-iron gas
main in an
underground tunnel.
No checks were made
about the pipe, its contents and whether it had been properly isolated.

When doing demolition and refurbishment works, confirm that gas and
electricity supplies are properly identified, located and point of isolation
confirmed before work starts on site.

Appendix 1: Legislation

1 The following summary outlines the main legal requirements that apply to work
near underground services. The list is not exhaustive and does not give a definitive
interpretation of the law. It summarises the main issues to bear in mind when
carrying out such work.

The Health and Safety at Work etc Act 1974

2 The 1974 Act applies to all work activities. Section 2(1) imposes a duty on an
employer to ensure so far as is reasonably practicable the health, safety and
welfare of employees while at work. This extends to the provision and maintenance
of safe systems of work as well as such information, instruction, training and
supervision as is necessary.

3 Section 3(1) imposes a duty on employers to take precautions, so far as is
reasonably practicable, to ensure the health and safety of people not in their
employment. This duty could apply to any owner/operator of underground services,
to clients, local authorities or contractors.

4 Section 3(2) imposes a similar duty on the self-employed for the health and
safety of themselves and others.

5 Section 4(2) imposes a duty on people in control of non-domestic premises to
ensure, so far as is reasonably practicable, the health and safety of people not in
their employment who are using those premises. The definition of premises is wide-
ranging and is not confined to buildings.

6 Section 7 imposes duties on each employee to take reasonable care for their
own health and safety and for the health and safety of anyone else who may be
affected by their acts or omissions at work, and to co-operate with their employer
to enable the employer to comply with their duties.
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The Management of Health and Safety at Work Regulations 1999

7 These Regulations require employers and the self-employed to assess the risks
arising from work activities. They should do this with a view to identifying the
measures which need to be taken to comply with relevant health and safety
legislation, therefore eliminating risks where possible and controlling those which
remain.

The Construction (Design and Management) Regulations 2007

8 The Construction (Design and Management) Regulations 2007 apply to all
construction projects and set out requirements in relation to their design and
management. They place responsibilities on all those who can contribute to
improving health and safety, including clients, designers and contractors. These
responsibilities relate to planning, management, design and co-operation between
those involved in the project. Risks should be properly managed by action during
the design, planning and execution phases of the project.

The Provision and Use of Work Equipment Regulations 1998

9 These Regulations require that equipment is maintained in good repair.
Employers should ensure that employees who use work equipment or who manage
or supervise its use, have received adequate training in the risks involved, methods
of use and precautions to be adopted.

The Electricity at Work Regulations 1989

10 These Regulations require that those in control of part or all of an electrical
system should ensure that the system is safe when provided, safe to use, and that it
is maintained in a safe condition. They also require that any work activity on or near
an electrical system be carried out in such a manner as to prevent danger —
excavation work should not be carried out unless all suitable and sufficient steps have
been taken to identify and, as far as is reasonably practicable, prevent any risk from
any underground cable or other underground electrical service (regulation 4(3)).

11 Regulation 14 requires that work should not be done on or near a live
conductor, where danger may arise, unless:

m it is unreasonable in all the circumstances for it to be dead;
m itis reasonable in all the circumstances for the work to be done while it is live;
m suitable precautions are taken to prevent injury.

The Reporting of Injuries, Diseases and Dangerous Occurrences
Regulations 2013

12 These Regulations require employers and the self-employed to report certain
occupational injuries, diseases and dangerous occurrences to the relevant
enforcing authority (for incidents arising during excavation work this will almost
certainly be the Health and Safety Executive via an online reporting system).

13 Any work-related injury which results in a worker being unable to carry out the
full range of their duties for more than seven days (including rest days and holidays)
is reportable. There is also a range of injuries defined as specified injuries.

14 Where there are no reportable injuries, underground electrical cable strikes
become reportable as dangerous occurrences where the resulting fire or electrical
explosion had the potential to cause death, or if it puts the cable out of action for
more than 24 hours.

15 Certain pipeline incidents, including gas escapes, are also reportable as

dangerous occurrences by the operator of the pipeline. Schedule 2, part |,
paragraphs 21 and 22 list dangerous occurrences associated with pipelines which
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are reportable. (Certain pipelines are exempted, corresponding to those to which
the Pipelines Safety Regulations do not apply, eg water mains, drains and sewers.)

16 The dangerous occurrences include:

Electrical incidents causing explosion or fire
17 Any explosion or fire caused by an electrical short circuit or overload (including
those resulting from accidental damage to the electrical plant) which either:

m results in the stoppage of the plant involved for more than 24 hours; or
m causes a significant risk of death.

18 Where the failure of an item of electrical equipment (including as a result of
accidental damage) results in a fire or explosion, the failure is reportable as a
dangerous occurrence if the equipment concerned is rendered unusable for over
24 hours, or if the occurrence was one with the potential to cause the death of any
person. The incident is reportable even if the system in which the damaged
equipment was installed is put back into service using new equipment within

24 hours. In such a case, an assessment should be made on how long a repair to
the damaged equipment would have taken had it been attempted. Repair time
does not include incidental time delays such as those associated with travelling to
repair plant in remote locations, or with sourcing parts.

Pipelines or pipeline works
19 In relation to a pipeline or pipeline works:

® any damage to, accidental or uncontrolled release from, or inrush of anything
into a pipeling;

m the failure of any pipeline isolation device, associated equipment or system; or

m the failure of equipment involved with pipeline works;

which could cause personal injury to any person, or which results in the pipeline
being shut down for more than 24 hours;

m the unintentional change in position of a pipeline, or in the subsoil, which
requires immediate attention to safeguard the pipeline’s integrity or safety.

20 The incidents listed are reportable in respect of onshore pipelines or pipeline
works. The following types of pipeline are not covered by these requirements:

a drain or sewer;

any pipe used to provide heating or cooling, or for domestic purposes;
a pipe used in the control or monitoring of plant;

a pipe used for the conveyance of air, water vapour or steam;

a water pipe, other than when used for the purposes of injecting water into an
underwater well or reservoir containing mineral resources;

a pipeline contained wholly within the premises of a single undertaking;
a pipeline contained wholly within a caravan site;

a pipeline contained wholly within land classed as a railway asset;

any part of a gas-supply pipeline which is downstream of an emergency
control.

21 The phrase ‘accidental or uncontrolled release’ is not intended to include minor
leaks from pipelines, eg small leaks from valve stems, flanges etc. However,
sudden or uncontrolled escapes requiring immediate attention or action should be
reported.
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22 Examples of reportable damage with the potential for harm would include such
things as gouging, denting, buckling etc caused by external interference requiring
immediate action. Such damage may or may not have resulted in any escape of the
pipeline contents. External coating damage without damage to the underlying
substrate would not be reportable.

The Gas Safety (Management) Regulations 1996
23 These Regulations are aimed at ensuring the natural gas distribution network is
safely managed. To deal with gas leaks, they require the following:

m  BG Group plc (or its successors) to provide a continuously manned, national
freephone telephone service, so that people can report gas escapes;

m  where BG Group plc (or its successors) is notified of escapes they should
straight away notify the relevant gas conveyor or emergency service provider;

m the relevant gas conveyor or emergency service provider should go to where
the gas is escaping as soon as reasonably practicable;

B gas conveyors/emergency service providers should stop gas escaping within
12 hours.

24 Where a gas escape from a service pipe or main has, or was likely to have,
resulted in a fire or explosion, then the gas conveyor has to ensure an investigation
is carried out.

The Pipelines Safety Regulations 1996
25 These Regulations deal with the safe design, construction and operation of
pipelines. The scope includes requirements that:

m no person shall cause such damage to a pipeline as may give rise to a danger;
m pipeline operators shall take reasonable steps to inform people of the existence
and whereabouts of a pipeline to prevent damage to it.

New Roads and Street Works Act 1991

26 This Act requires utilities and other undertakers (undertaker is a defined term
under the Act) to give notice of their planned works under a variety of
circumstances, depending upon the type of street in which the works are to be
carried out and the type of works to be done. Emergency, urgent and some minor
works can be started without issuing notice.

27 The Act also requires undertakers to record the location of apparatus belonging

to them, to keep records up to date and to make them available for inspection at all

reasonable hours, free of charge to any person having authority to carry out works in
the street.

28 The terms ‘emergency’, ‘urgent’ and ‘minor’ works referred to above relate only
to notifications for the purpose of the NRSWA and do not affect the legal
obligations under the Health and Safety at Work etc Act 1974 (HSW Act) to give
and obtain information needed to ensure safe working.

29 The HSW Act requirements apply to all work regardless of NRSWA
classification and include work not covered by the NRSWA. There is also a specific
duty on electricity companies to supply information under the Electricity Safety
Quality and Continuity Regulations 2002 (see paragraph 31).

30 Section 67 of NRSWA requires that for any street works, work is supervised by
a person qualified under the Street Works (Qualifications of Supervisors and
Operatives) Regulations 1992. There also has to be an operative qualified under the
same Regulations on site while work is in progress.
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Electricity Safety Quality and Continuity Regulations 2002

31 A supplier of electricity has a duty under regulation 15 of the Regulations to
make and, so far as is reasonably practicable, keep up to date ‘a map or series of
maps indicating the position and depth below surface level of all his works’. The
supplier must provide these maps free of charge to anyone who has good reason
for requiring them. Regulation 14 of the Regulations imposes requirements for the
protection of underground cables and also imposes requirements for the depth and
manner of their installation.

Fire Services Act 1947

32 Section 16 requires notice to be given to the fire authority of works which will
affect a water supply or a fire hydrant.

References and further reading

1 Safety at street works and road works. A Code of Practice (also known as the
Red Book) Department for Transport 2011 ISBN 978 0 1155 119580

2 Traffic signs manual Chapter 8 (Part 1). Road works and temporary situations —
design The Stationery Office 2009 ISBN 978 0 11 553051 7

3 Traffic signs manual Chapter 8 (Part 2). Road works and temporary situations —
operations The Stationery Office 2009 ISBN 978 0 11 553052 4

4 Guidelines on the positioning of underground utilities apparatus for new
development sites (Issue 3) Volume 2 National Joint Utilities Group 2010

5 Guidelines on the positioning and colour coding of underground utilities’
apparatus (Issue 6) Volume 1 National Joint Utilities Group 2012

6 A guide to the Pipelines Safety Regulations 1996. Guidance on Regulations .82
HSE Books 1996 ISBN 978 0 7176 1182 9
www.hse.gov.uk/pubns/books/I82.htm

7 BS 1710:1984 Specification for identification of pipelines and services British
Standards Institution

8 Specification for the reinstatement of openings in highways: A Code of Practice
(Second edition) The Stationery Office 2002 ISBN 978 0 11 552538 4

9 Trenchless and minimum excavation techniques: Planning and selection
(SP147) Construction Industry Research and Information Association (CIRIA)
ISBN 978 0 8601 7483 7

10 Trenchless techniques IGEM/SR/28 Institution of Gas Engineers & Managers

11 BS 6187:2011 Code of practice for demolition British Standards Institution
Guidance

Guidelines on the management of third party cable ducting Volume 3 National Joint
Utilities Group 2007
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Dealing with gas escapes IGEM/SR/29
Institution of Gas Engineers & Managers

Trenching practice (Second edition) R97 Construction Industry Research and
Information Association (CIRIA) ISBN 978 0 8601 7192 8

The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations
(RIDDOR)

www.hse.gov.uk/riddor
www.hse.gov.uk/riddor/examples-reportable-incidents.htm

Memorandum of guidance on the Electricity at Work Regulations 1989. Guidance
on Regulations HSR25 (Second edition) HSE Books 2007

ISBN 978 0 7176 6228 9

www.hse.gov.uk/pubns/hsr25.htm

A guide to the Gas Safety (Management) Regulations 1996. Guidance on
Regulations L.80 HSE Books 1996 ISBN 978 0 7176 1159 1
www.hse.gov.uk/pubns/books/I80.htm

Managing health and safety in construction. Construction (Design and
Management) Regulations 2007. Approved Code of Practice L1144
HSE Books 2007 ISBN 978 0 7176 6223 4
www.hse.gov.uk/pubns/books/I144.htm

Managing for health and safety
www.hse.gov.uk/managing/index.htm

Useful links

HSE
www.hse.gov.uk
Source of guidance and access to HSE publications

National Joint Utilities Group

www.njug.org.uk

Source of guidance and information on street works and detecting underground
services

Energy Networks Association
www.energynetworks.org
Information about gas and electricity supply companies

Utility Strike Avoidance Group

www. utilitystrikeavoidancegroup.org

A collaborative group of utilities asset owners, industry groups and contractors
developing standards of safety when carrying out work on services

Utility Mapping Association
www. utilitymappingassociation.com
A trade body developing standards of training and competence for surveyors

The Survey Association

www.tsa-uk.org.uk

A trade body for commercial surveyors and source of information about surveying
companies and technologies
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Association of Geotechnical and Geoenvironmental Specialists
www.ags.org.uk

Trade association for those involved in site investigation. Provides guidance for
clients and practitioners

UKOPA
www.ukopa.co.uk
Industry body for pipeline operators. Source of information about pipeline safety

UKSTT

ukstt.org.uk

Source of information about trenchless technology

Linewatch

www.linewatch.co.uk/index.php

Source of information and guidance about some major hazard pipelines

British Standards Institution
www.bsigroup.co.uk

Institution of Gas Engineers & Managers
www.igem.org.uk

Electrical Safety Council
www.electricalsafetycouncil.org.uk

Further information

For information about health and safety, or to report inconsistencies or inaccuracies
in this guidance, visit www.hse.gov.uk/. You can view HSE guidance online and
order priced publications from the website. HSE priced publications are also
available from bookshops.

British Standards can be obtained in PDF or hard copy formats from BSI:
http://shop.bsigroup.com or by contacting BSI Customer Services for hard copies
only Tel: 0845 086 9001 email: cservices@bsigroup.com.

The Stationery Office publications are available from The Stationery Office,

PO Box 29, Norwich NR3 1GN Tel: 0870 600 5522 Fax: 0870 600 5533

email: customer.services@tso.co.uk Website: www.tsoshop.co.uk (They are also
available from bookshops.) Statutory Instruments can be viewed free of charge at
www.legislation.gov.uk where you can also search for changes to legislation.
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Disclaimer

This document is provided for use by third parties for safe working in the vicinity of Cadent assets.
Where this document is used by any other party it is the responsibility of that party to ensure that

this document is correctly applied.

Users should ensure that they are in possession of the latest edition of this document by referring
to the Digging Safely webpage on the Cadent website.

www.cadentgas.com/help-advice/digging-safely
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Smell gas? Call the free, 24 hour
National Gas Emergency Service:

0800 111 999"

*All calls are recorded and may be monitored
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Step by Step Process

Register with LinesearchbeforeUdig (LSBUD)

LSBUD provide a free online enquiry service giving results within minutes from a
grid reference, postcode or street name. This allows you to submit enquiries
about activities and work that you are planning which may have an impact on the
gas network.

www.lsbud.co.uk

' Submit an Enquiry

Within LSBUD there are 3 enquiry types, information only, planned works and
emergency works. Information only enquiries will not be escalated for
operational site-specific advice, should you wish to carry out works you must
submit a planned works enquiry. If your works are of a genuine emergency nature
(e.g. burst water main etc.) then you should submit an emergency enquiry.

' Review the Response, Asset Location and Enclosed Guidance

LSBUD will auto-generate a response based on your enquiry details and our
assets in the area. The assessment will be based on the selected Work Category
and Work Type. If your planned works propose activities to be undertaken within
the distances specified in this booklet, you must obtain site specific advice

from our specialist operational plant protection team.

If your response says that we need to assess your enquiry further, you must
not start any work until we confirm it is safe to do so.

If you are advised to proceed with caution, then you must ensure that you utilise
the provided asset plans and follow the guidance in this document.

' Observe Restrictions

In addition to the guidance contained in this booklet, you must ensure that you
observe any site-specific advice provided by our specialist operational plant
protection teams.

-

—
>~
-

If in doubt, contact Cadent by ringing the

Central Admin Team on 0800 688 588




Introduction

Safe Working in the Vicinity
of Cadent Assets:
Requirements for Third
Parties

This specificationis for issue to
third parties carrying out work in the
vicinity of Cadent gas assets and
associated installations. Itis
provided to ensure that individuals
planning and undertaking work take
appropriate measures to prevent
damage.

Any damage to a gas asset, or its
coating, can affectits integrity and
canresultin failure leading to
potentially serious hazardous
consequences for individuals located
in the vicinity.

Itis therefore essential that the safety
advice outlined in this document,
along with any site-specific advice
given by our operatives, is complied
with when working near to our assets.
If Cadent consider any work to be in
breach of the requirements stipulated
in this document, then the Cadent
Plant Protection Officer will request
that work is suspended until the
non-compliances have been rectified.

Every reasonable precaution shall be
undertaken to avoid personal injury or
damage to our apparatus. If we incur
any direct orindirect costsas a
consequence of your works and we
are required to repair or divert any gas
apparatus, you'll be recharged in full.

Any damage to our apparatus will be
subject to legislative reporting
responsibilities to the HSE under
Reporting of Injuries, Diseases &
Dangerous Occurrences Regulations
2013, Gas Safety Management
Regulations 1996 and the Pipelines
Safety Regulations 1996.

The requirements in this document
are in line with the Institution of Gas
Engineers and Managers (IGEM)
recommendations IGEM/SR/18
Edition 3 - Safe Working Practices to
Ensure the Integrity of Gas Assets and
Associated Installations and the
HSE's guidance document HS(G)47
Avoiding Danger from Underground
Services.

Itis the responsibility of the third
party to ensure that any work carried
out also conforms with the
requirements of the Construction and
Design Management (CDM)
Regulations 2015 and all other
relevant health and safety legislation.
Reference shall be made to our
apparatus within your site Health and
Safety file.
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Keeping you,
your workers
and the public
safe when
working near
our pipelines



1 Scope

This specification sets out the safety
precautions and other conditions
associated with working in the vicinity
of Cadent assets, located in negotiated
easements and public highways.

Mandatory and non-mandatory
requirements

In this document:

* Shall:indicates a mandatory
requirement

* Should: indicates best practice and
is the preferred option

If an alternative method is used then a
suitable and sufficient risk assessment
shall be completed to show that the
alternative method delivers the same,
or better, level of protection.

You can contact our
diversions team by email
diversions@cadentgas.com
or by phone 0330 678 1034

Where the guidance in this document
cannot be adhered to, then the
diversions process shall be followed.

Before contacting our diversions team,
you'll need to have your site
information and any design proposals
available.

Once you have this information, please
contact our diversions team
diversions@cadentgas.com or on
0330678 1034.

Visit www.cadentgas.com/diversions
for more information.
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2 Formal Consent

Cadent's assets are either located in
an easement agreed with the
landowner at the time of installation, or
within the highway. As the required
arrangements for working in an
easement and working in the highway
differ, this section describes the
specific requirements for these two
areas.

Any documents handed to contractors
or other individuals undertaking work
(e.g. farmers, local authorities etc.), on
site by Cadent, shall be signed for and
adhered to by the site. All personnel
working on site shall be made aware of
the potential hazards of working near
gas assets and the actions they should
follow in case of an emergency.

2.1 Within an easement

The promoter of any works within an
easement shall provide Cadent with
details of the proposed works,
including arisk assessment and
method statement of how the work is
intended to be carried out. Work shall
not commence in an easement strip
until formal written consent has been
provided by Cadent. This will include
details of Cadent's protection
requirements, contact telephone
numbers and the emergency
telephone number. On acceptance of
Cadent's requirements, the promoter
of the works shall give Cadent at least
14 days' notice before commencing
work on site.

06

Where clearance to proceed has been
granted directly from the system, for
example, if your works only affect low
pressure assets (operating at less
than 75 mbar), but the asset
concerned is within an easement, the
promoter of the works shall contact
the network Plant Protection Office
for formal written consent.

In addition to formal written consent,
an easement crossing agreement
(deed of indemnity) may be required.
This shall be discussed with the
Cadent Plant Protection Officer prior
to the commencement of the works.

The width of an easement is
dependent on a number of factors and
is mainly dependent on the operating
pressure, pipeline material and
diameter, as these factors influence
safe working requirements and
building proximity distances.
Easement details should be registered
at Land Registry, however if you are
unsure please liaise with your Cadent
Plant Protection Officer.




Below is a list of our standard easement widths, however, some easements may vary:

HP Steel 900mm, 1060mm, 24.4m (80")
1200mm (36", 42", 48")
HP Steel 750mm and 600mm 18.3m(60')
(30" &24")
HP Steel Up to andincluding 12.2m (40")
450mm (18")
HP RTP Determined on a case by case basis
IP Steel All sizes 6m plus pipe diameter
IP PE>5.5bar Above 500mm (19") 30m plus pipe diameter
356mm to 500mm 16m plus pipe diameter
126mm to 365mm 12m plus pipe diameter
Up to andincluding 125mm 12m plus pipe diameter
IP PE <5.5 bar Above 500mm (19") 26m plus pipe diameter
356mm to 500mm 8m plus pipe diameter
126mm to 365mm 8m plus pipe diameter
Uptoandincluding 125mm  8m plus pipe diameter
AGl's All sites 3m restrictive width
around the installation
MP PE Above 500mm (19") 12m plus pipe diameter
356mm to 500mm 6m plus pipe diameter
126mm to 355mm 5m plus pipe diameter
Uptoandincluding 125mm  4.5m plus pipe diameter
MP Steel All sizes 6m plus pipe diameter
MP Iron All sizes 6m plus pipe diameter
LP Above 125mm 3m plus pipe diameter

Up to and including 125mm

1m plus pipe diameter
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2.2 Within a highway

Work shall be notified to Cadentin
accordance with the requirements of
the New Roads and Street Works Act
(NRSWA) and HS(G)47. The promoter
of any works within the highway
should provide Cadent with details
of the proposed works, including a
risk assessment and method
statement of how the work is
intended to be carried out. This shall
be submitted at least 14 days before

the planned work is to be carried out.
If similar works are being carried out
at several locations in close
proximity, a single risk assessment
and method statement should be
adequate depending on the nature of
the works. Work should not go ahead
until formal written consent has been
given by Cadent. This will include
details of Cadent's protection
requirements, contact telephone
numbers and the emergency
telephone number.

3 Location of Gas Assets

A copy of our plans with your marked-
out site is provided in our LSBUD
response. Cadent asset records shall
be consulted to establish the indicative
location of the gas assets in relation to
the promoter's work area.

If the marked-out area is incorrect you
MUST resubmit your enquiry with the
correct area marked out.

Prior to work commencing on site, the
gas assets should be located to verify
the indicative location from plans.

This should initially be carried out
through non-intrusive methods utilising
pipe locators where possible. The
indicative location should be verified
through trial holes. Once located, the
gas assets should be marked out at
regular intervals using asset location
markers with triangular flags (see
Appendix A) or other suitable methods.

High Pressure

Intermediate Pressure
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Medium Pressure

Low Pressure

For assets exceeding 2 bar, the
excavation of all trial holes shall be
monitored by Cadent. For assets not
exceeding 2 bar, monitoring will be
at the discretion of the Cadent Plant
Protection Officer.

Safe digging practices, in accordance
with HSE publication HS(G)47, shall

be followed. Direct and consequential
damage to gas plant can be dangerous
both to employees and to the general
public.

We utilise marker posts and surface
boxes to denote the location of our
apparatus providing access to key parts
of our network. Free access shall be
maintained to such apparatus during
and after your works and these shall not
be moved, covered or damaged during
the works.

I




4 Temporary and Permanent
Protective Measures

No temporary or permanent protective
measures, including the installation

of concrete slab protection, shall be
installed over or near to a Cadent asset
without the prior written consent of
Cadent Plant Protection Officer. Cadent
will need to approve the material,
dimensions and method of installation
for the proposed protective measure.

The method of installation shall be
confirmed through the submission of

a formal written method statement
from the contractor to Cadent. Where
permanent protection is to be installed
over an asset, Cadent will normally
carry out a coating survey of metallic
assets to check that there is no existing
damage to the coating, prior to the slab
protection being installed. Cadent shall,
therefore, be given at least 14 days’
notice prior to the laying of any slab
protection to arrange for this survey to
be carried out.

Generally, due to the need for future
access to below 2 bar gas assets,
permanent protection is not permitted,
however, can be approved at Cadent's
discretion.

The safety precautions detailed in
Sections 5, 6, 7 or 8 of this document
should also be observed during the
installation of the asset protection.
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5 Working in the Vicinity of a High or
Intermediate Pressure Gas Asset
(Operating; at Pressures Greater

than 2 bar

The below information shall only be used as guidance, for all works in the vicinity of High
and Intermediate Pressure Pipelines the auto-response from the system will advise not
to carry out any works until we have undertaken a technical review of the planned works

and provided site specific safe working advice.

Information only enquiries will not be escalated for operational site-specific advice,
should you wish to carry out works you must submit a planned works enquiry for

assessment.

5.1 Excavation

Mechanical excavators should not be sited
or moved above an asset.

Mechanical excavators, and any other
powered mechanical plant, shall not dig on
one side of the asset with the cab of the
excavator positioned on the other side.

All traffic should be positioned far enough
away from the trench to prevent trench
wall collapse.
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5.1.1 In proximity to an asset in an
easement

Following location and marking of assets
in agreement with the Cadent Plant
Protection Officer, powered mechanical
excavation may be used no closer than
3m (see Figure 1). The use of toothed
excavator buckets vastly increases the
potential for damage to assets, therefore
only toothless buckets shall be used.



Any fitting, attachment or connecting
pipework on an asset shall be exposed
by hand.

If third parties are using any form of
trench support system, they shall
ensure that none of the components
are in contact with the Cadent asset.

Consideration may be givento a
relaxation of these limits or lower risk
excavation methods by agreement
with the Cadent Plant Protection
Officer on site.

Where sufficient depth of cover exists
and the absence of attachments and
projections has been confirmed (e.g.
valve spindles, pressure points etc.)
and following evidence from hand dug
trial holes, light tracked vehicles may
be permitted to strip topsoil to a depth
of 250mm, using a toothless bucket.

No topsoil or other materials shall be
stored within the easement without the
written permission of Cadent. No fires
are allowed in the easement strip or
close to above ground gas
installations.

Figure 1. Excavation restrictions

After the completion of the work, the
level of cover over an asset should be
the same as that prior to work
commencing, unless otherwise agreed
by Cadent.

No new service shall be laid parallel to
an asset within the easement. In
special circumstances, and only with
formal written agreement from Cadent,
this may be relaxed for short
excursions where the service shall be
laid no closer than 600mm.

Where work is being carried out
parallel to an asset, within or just
alongside the easement, suitable
barriers shall be erected for protection
between the works and the asset to
prevent encroachment.

5.1.2 In proximity to an asset in the
highway

Following locating and marking of
assets in agreement with the Cadent
Plant Protection Officer, powered
mechanical excavation may be used no
closer than 3 meters (see Figure 1).

NO MECHANICAL EXCAVATION

3.0m

3.0m

B SO




The use of toothed excavator buckets
vastly increases the potential for
damage to assets, therefore only
toothless buckets shall be used.

Any fitting, attachment or connecting
pipework shall be exposed by hand.

If third parties are using any form of
trench support system, they shall
ensure that none of the components
are in contact with the Cadent asset.

Removal of the bituminous or concrete
highway surface layer by mechanical
means is permitted to a depth of
300mm, unless any attachments or
projections are present on an asset
(e.g. valve spindles, pressure points
etc.). The use of chain trenchersis not
permitted within 3m of an asset. The
Cadent Plant Protection Officer may
need to be present to monitor this
work. Where the bituminous or
concrete highway surface layer
extends below 300mm deep, it shall
only be removed by handheld power
assisted tools under the observation
of Cadent.

In special circumstances,
consideration may be givento a
relaxation of these rules by agreement
with the Cadent Plant Protection
Officer and only whilst they remain on
site.

5.1.3 Crossing over an asset
(Open cut)

Where a new service is to cross over
an asset, a clearance distance of
600mm between the crown of the
asset and underside of the service
should be maintained. If this cannot be
achieved, the service shall cross below
the asset (see Section 5.1.4).
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In special circumstances, this distance
may be reduced at the discretion of the
Cadent Plant Protection Officer on site.

5.1.4 Crossing below an asset
(Open cut)

Where a service is to cross below an
asset, a clearance distance of 600mm
between the crown of the new service
and underside of the asset shall be
maintained. Where lengths of pipe
greater than one metre are to be
exposed, the Cadent Plant Protection
Officer shall be consulted. Exposed
assets should be suitably supported
and protected by matting and timber
cladding. Any supports shall be
removed prior to backfilling.

In special circumstances, this
clearance distance may be reduced at
the discretion of the Cadent Plant
Protection Officer on site.

5.1.5 Cathodic Protection (CP)

Cathodic protection (CP) is applied to
Cadent's buried steel pipe andis a
method of protecting assets from
corrosion by maintaining an electrical
potential between the pipe and anodes
placed at strategic poin ts along the
asset. Where a new service is to be laid
and similarly protected, the party
installing the CP system shall
undertake tests to determine whether
the new service is interfering with the
cathodic protection of Cadent assets.

Should any cathodic protection posts
or associated apparatus need to be
moved to facilitate third party works, at
least 14 days' notice shall be given to
Cadent. Cadent will undertake this
work and any associated costs will be
borne by the third party.



5.1.6 Installation of electrical
equipment

Where electrical equipmentis being
installed close to Cadent’s buried steel
assets, the effects of arise of earth
potential under fault conditions shall
be considered by the third party and a
risk assessment and method
statement shall be submitted to
Cadent for approval, prior to the works
commencing.

The installation of electrical cables
parallel to Cadent assets may induce
currents into the asset. This may
interfere with the effective operation of
the cathodic protection system. In
these instances, Cadent will require
the promoter of the works to conduct
pre and post energisation potential
surveys of Cadent's assets. The costs
for any stray current mitigation
systems required will be borne by the
promoter of the works.

5.2 Construction Traffic

Where existing roads cannot be used,
construction traffic shall only cross an
asset atlocations agreed with the
Cadent Plant Protection Officer.
Notices shall be placed directing traffic
to the crossing points. Post and wire
fencing shall be erected at all crossing
points, and the fence should cover the
width of the easement and extend a
further 6 metres along the length of the
easement on both sides (see Figure 2).

Assets shall be protected at all
crossing points by a suitable method
agreed with the Cadent Plant
Protection Officer prior to installation.
The promoter of the works shall review
ground conditions, vehicle types and
crossing frequencies to determine the
type and construction of the
protection required.

Forlarger scale projects or permanent
solutions, a protection slab may be
required.

Construction
traffic only

Temporary

raft 6 metres

-

Construction
traffic only

6 metres
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5.3 Specific Activities

This section details the precautions
that need to be taken when carrying
out certain prescribed activities in the
vicinity of an asset. The promoter of
works is required to consult Cadent
when intending to undertake one of
the listed activities and/or further
advice is required on whether the work
has the potential to affect the asset.
The table below shows, for some
specific activities, the prescribed
distances where the advice of Cadent
shall be sought.

ithin
nt

Piling 15m

Surface mineral 100m

extraction

Landfilling 100 m

Demolition 150 m or 400m for
structure mass
> 10000 tonnes

Blasting 500 mif the MIC* is
greater than 200 kg
250 mif the MIC*is
greater than 10 kg
butless than 200 kg
100 mif the MIC* is
10kgorless.

Deep mining 1000 m

Wind turbine 1.5 times mast

height

*MIC - Maximum Instantaneous Charge
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5.3.1 Trenchless techniques

Where trenchless techniques are
being considered, a formal risk
assessment and method statement
shall be produced. This risk
assessment and method statement
shall be formally agreed with Cadent
prior to the commencement of the
work. Please provide Cadent with at
least 14 days' notice as the Cadent
Plant Protection Officer may wish to be
present to monitor this work.

5.3.2 Changes to depth of cover

The depth of cover over Cadent's
asset shall not be altered. Cadent shall
be consulted for any activity proposed
that will lead to a change in cover over
the asset. Expert advice may need to
be sought, which will be determined by
the Cadent Plant Protection Officer.

5.3.3 Piling

No piling shall be allowed within 15m of
an asset without an assessment of the
vibration levels at the asset. The peak
particle velocity at the asset shall be
limited to a maximum level of 75mm/
sec. The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.



Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and
liguefaction at the asset shall be made.
Expertadvice may need to be sought,
which can be arranged through
Cadent.

5.3.4 Demolition

No demolition should be allowed within
150m of an asset, or 400m for a
structure mass greater than 10,000t
without an assessment of the vibration
levels at the asset. The peak particle
velocity at the asset shall be limited to
amaximum level of 75mm/sec.

The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and
liguefaction at the asset shall be made.
Expertadvice may need to be sought,
which can be arranged through
Cadent.

5.3.5 Blasting

The Maximum Instantaneous Charge
(MIC) dictates the distance at which an
assessment of the vibration levels (at
the located asset) is required. The
measured distances are as follows:

* 500mif the MIC is greater than
200kg

* 250mif the MIC is greater than 10kg
butless than 200kg

* 100mif the MIC is 10kg or less

The peak particle velocity at the asset
shall be limited to a maximum level of
75mm/sec.

The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlementand
liguefaction at the asset shall be made.
Expertadvice may need to be sought,
which can be arranged through
Cadent.
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5.3.6 Surface mineral extraction

An assessment shall be carried out on
the effect of surface mineral extraction
activity within 100 metres of an asset.
Consideration should also be given to
extraction around other plant and
equipment associated with assets (e.g.
cathodic protection ground beds).

Where the mineral extraction extends
up to the asset easement, a stable
slope angle and stand-off distance
between the asset and slope crest
shall be determined by Cadent. The
easement strip should be clearly
marked by a suitable permanent
boundary, such as a postand wire
fence. Additionally, where appropriate,
slope indicator markers shall be
erected to facilitate the verification of
the recommended slope angle as the
slopeis formed, by the third party. The
asset easement and slope need to be
inspected periodically to identify any
signs of developing instability.
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This may include any change of slope
profile including:

* Bulging

* The development of tension cracks
on the slope or easement

* Any changes in drainage around the
slope

The results of each inspection should
berecorded

Where surface mineral extraction
activities are planned within 100m of
the asset but do not extend up to the
asset easement boundary, Cadent
shall assess whether this could
promote instability in the vicinity of the
asset. This may occur where the asset
is routed across a natural slope or the
excavation is deep. A significant cause
of this problem is where the
groundwater profile is affected by
changes in drainage or the
development of lagoons.

Where the extraction technique
involves explosives, the provisions of
Section 5.3.5 apply.




5.3.7 Deep mining

Assets within 1Tkm of active deep
mining may be affected by subsidence
resulting from mineral extraction. The
determination of protective or remedial
measures will normally require expert
assistance, which can be arranged
through Cadent.

5.3.8 Landfilling

The creation of slopes outside of the
asset easements may promote
instability within the vicinity of an
asset. Cadent should carry out an
assessment to determine the effect of
any landfilling activity within 100m of
an asset. The assessmentis
particularly important if landfilling
operations are taking place on a slope
inwhich an assetis routed.

5.3.9 Pressure testing

Hydrostatic testing of a third-party
asset should not be permitted within 8
metres either side of a Cadent asset, to
provide protection against the effects
of a burst. Where this cannot be
achieved, typically where the third-
party asset needs to cross a Cadent
asset, one of the following precautions
would need to be adopted:

* limiting of the design factor of the
third-party pipeline to 0.3 at the
asset's nominated maximum
operating pressure (MOP), and the
use of pre-tested pipe

* theuse of sleeving

» Cadent conductrisk analysis of pipe
failure

In either case, the third party shall
submit their site-specific risk
assessment and safe system of works
for consideration by Cadent.

5.3.10 Seismic surveys

The promoter of works shall advise
Cadent of any seismic surveying work
in the vicinity of an asset that will result
in peak particle velocities in excess of
75mm/sec at the asset.

The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.
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5.3.11 Hot work

Where a Cadent metallic gas asset has
been exposed, welding (or other hot
works that may involve naked flames)
should not be carried out in proximity
of the gas asset. This may be reduced
if suitable protection and precautions
has been agreed with Cadent.

If the gas asset is PE (polyethylene ora
PE asset is contained within a metallic
sleeve) welding, or other hot works that
may involve naked flames, should not
take place within 500mm of the gas
asset. This may be reduced if suitable
protection and precautions have been
agreed with the Cadent Plant
Protection Officer to prevent against
the effects of sparks, radiant heat
transfer etc.

The Cadent Plant Protection Officer
shall be present to monitor all welding,
burning or other ‘hot work' that takes
place.

5.3.12 Wind turbines

Wind turbines shall not be sited any
closer than 1.5 times the proposed
height of the turbine mast away from
the nearest edge of a gas asset.

Further guidance can be found from
UKOPA's Good Practice Guide 13
(UKOPA/GP/013) - Requirements for
the Siting and Installation of Wind
Turbines Installations in the Vicinity of
Buried Pipelines.

5.3.13 Solar farms

Solar Farms can be built adjacent to
gas assets but never within an
easement. Advice shall be sought from
Cadent at the early stages of design to
ensure that electrical interference,
security, future access and
construction methods can be mutually
agreed.

Further guidance can be found from
UKOPA's Good Practice Guide 14
(UKOPA/GP/014) - Requirements for
the Siting and Installation of Solar
Photovoltaic (PV) Installations in the
Vicinity of Buried Pipelines.

5.4 Backfilling

No backfilling should be undertaken
without Cadent's agreement to
proceed and the Cadent Plant
Protection Officer will stipulate the
necessary requirements. Some
equipment may not be suitable for use
over or around an asset due to the
adverse effects of excessive
compaction and vibration levels. The
Cadent Plant Protection Officer will be
able to advise on suitable equipment.
Third parties undertaking work shall
provide Cadent with 48 hours' notice,
or shorter only if agreed with Cadent,
of the intent to backfill over, under or
alongside the asset.



This requirement should also apply to
any backfilling operations that:

» are within 3 metres of an asset
» couldinfluence the ground stability

Any damage to an asset or its coating
shall be reported to Cadentin order
that damage can be assessed, and
repairs carried out.

Minor damage to pipe coating and
cathodic protection test leads will be
repaired by Cadent free of charge. If an
asset has been backfilled without the
knowledge of the Cadent Plant
Protection Officer, the third party shall
re-excavate to enable the condition of
the asset coating to be assessed.
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6 Working in the Vicinity of a Medium
Pressure Gas Asset (Operating at
Pressures Greater than 75 mbar but
not Exceeding 2 bar)

The below information shall only be used as guidance, and where appropriate,
will be supplemented by site specific safe working advice from the network Plant

Protection Officer.

Information only enquiries will not be escalated for operational site-specific
advice, should you wish to carry out works you must submit a planned works

enquiry for assessment.

6.1 Temporary and Permanent
Structures

No temporary or permanent structures
are permitted to be installed above, or
in close proximity to a gas asset or
easement due to the restriction of
access thisimposes. This includes, but
is not limited to, permanent street
furniture such as planters and bollards
and temporary buildings such as
welfare units and other enclosed
spaces. The building proximity
distances for medium pressure assets
is as follows:

Cast/Spunliron 3m

Ductile Iron 30m

Steel m

PE (inserted) Tm

PE (non-inserted) 2m for diameters <
500mm
5m for diameters >
500mm
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Please note that the easement
distance may be greater than the
building proximity distance. For any
proposed structures in the easement,
please consult with the Cadent Plant
Protection Officer.




6.2 Excavation
6.2.1 General

Mechanical excavators should not be
sited or moved above an asset.

Mechanical excavators and any other
powered mechanical plant shall not dig
on one side of the asset with the cab of
the excavator positioned on the other
side. All traffic should be positioned far
enough away from the trench to
prevent trench wall collapse.

Excavation with a powered mechanical
excavator should not be carried out
until the asset has been located
through vacuum excavation or by hand.
No mechanical excavation is permitted
within 500mm of a gas asset. Any
mechanical excavation should utilise a
banksperson. Toothless buckets shall
be used due to the potential of damage
to assets using toothed excavator
buckets.

Consideration shall be given to
apparatus installed on gas assets
including valves, spindles, pressure
points etc. Any fitting, attachment or
connecting pipework on an asset shall
be exposed by hand.

Where concrete is exposed around gas
apparatus, it shall not be removed
without first consulting with a Cadent
Plant Protection Officer as it could be
providing protection or anchorage to
live apparatus.

Where a third party is using any trench
support system, they shall ensure that
none of its components are in contact
with an asset.

The use of chain trenchers is not
permitted within 3m of the confirmed
location of an asset.

6.2.2 Working in vicinity of iron
pipework

When deep excavation greater than
1.5mindepthis carried outin the
vicinity of iron pipework, steps shall be
taken to ensure the risk associated
with immediate and latent asset failure
are considered and, where necessary,
excavations are cut back to reduce the
shear factor created by ground
disturbance likely to resultin
settlement. This also includes
instances where excavations are part
of construction works, including
basement conversions, underground
carparks, shaft construction, etc.

Care should be taken to ensure that
any exposed iron pipework is suitably
supported at Tmintervals and
protected from damage to avoid
creating tensions that could lead to
joint disturbance or pipe barrel
fracture.

Where fittings or existing repairs are
uncovered, care shall be taken to
ensure that these are not disturbed.

When working near ductile iron
pipework, any corrosion identified on
the pipeline shall be reported to 0800
111 999 for a first call operative to
attend to undertake a hazard
assessment.
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6.2.3 In proximity to an asset in an
easement

Where sufficient depth of cover exists and

the absence of attachments and

projections has been confirmed (e.g. valve

spindles, pressure points etc.), following
evidence from hand dug trial holes, light

tracked vehicles may be permitted to strip

topsoil to a depth of 250mm using a
toothless bucket.

No topsoil or other materials shall be
stored within the easement without the

written permission of Cadent. No fires are
allowed in the easement strip or other gas

assets.

After the completion of the work, the level

of cover over the asset should be the
same as that prior to work commencing.

No new service shall be laid parallel to the

asset within the easement.

Where work is being carried out parallel to

the asset, within or alongside the
easement, suitable barriers shall be

erected between the works and the asset

to prevent encroachment or damage.

6.2.4 In proximity to an asset in the
highway

Where sufficient depth of cover exists,
and the absence of attachments and

projections has been confirmed (e.g. valve

spindles, pressure points etc.), following
evidence from hand dug trial holes,
removal of the bituminous or concrete
highway surface layer by mechanical
means is permitted to a depth of 300mm.
Where the bituminous or concrete
highway surface layer extends below
300mm deep, it shall only be removed by
handheld power assisted tools.
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6.2.5 Crossing over an asset
(Open cut)

Where a new service is to cross over a gas
asset, aminimum clearance distance of
1.5 times the diameter of the gas asset or
300mm, whichever is greater, shall be
maintained. If this cannot be achieved, the
service shall cross below the asset, see
Section 6.2.6.

6.2.6 Crossing below an asset (Open
cut)

Where a service is to cross below a gas
asset, aminimum clearance distance of
1.5 times the diameter of the gas asset or
300mm, whichever is greater, between the
crown of the new service and underside of
the asset shall be maintained. The
exposed asset shall be suitably supported
and protected by matting and timber
cladding. Any supports shall be removed
prior to backfilling.

You can contact our
diversions team by email
diversions@cadentgas.com

or by phone 0330 678 1034




6.2.7 Cathodic Protection (CP)

Cathodic protection (CP) is applied to
some buried steel pipesandisa
method of protecting assets from
corrosion by maintaining an electrical
potential between the asset and
anodes placed at strategic points
along the asset. Where a new serviceis
to be laid and similarly protected, the
party installing the CP system shall
liaise with the Cadent Plant Protection
Officer and undertake tests to
determine whether the new service is
interfering with the cathodic protection
of the Cadent asset.

Should any cathodic protection posts
or associated apparatus need moving
to facilitate third party works, at least
14 days' notice shall be given to
Cadent. Cadent will undertake this
work and any associated costs will be
borne by the third party.

6.2.8 Installation of electrical
equipment

Where electrical equipment is being
installed close to Cadent'’s buried steel
assets, the effects of arise of earth
potential under fault conditions shall be
considered by the third party, arisk
assessment carried out and this shall
be provided to the Cadent Plant
Protection Officer for inspection.
Equipment shall not be installed if the
integrity of Cadent's assets is
compromised. In this case, diversion of
the affected assetsis required.

The installation of electrical cables
parallel to Cadent assets may induce
currents into the asset. This may
interfere with the effective operation of
cathodic protection systems. Inthese
instances, Cadent will require the
promoter of the works to work with the
Cadent Plant Protection Officer to
ensure that pre and post energisation
potential surveys of Cadent's assets
are undertaken. The costs for any
stray current mitigation systems
required will be borne by the third-
party promoter.
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6.3 Construction Traffic

The promoter of the works shall review the
ground conditions, vehicle types and
crossing frequency to determine the type
and construction of crossing that will be
required. Additionally, no undue loads
such as spoil heaps, lighting columns,
permanent traffic lights or road signs
should be allowed over gas assets.

Iron pipes, or pipes that are not already
within an existing road (such as those
within footways or verges), shall not be
crossed by construction vehicles without
suitable protection and the consent of the
Cadent Plant Protection Officer.

Where existing roads cannot be used,
construction traffic should only cross
Cadent assets at specific locations, with
notices directing traffic to the crossing
points erected. All crossing points shall:

* Beatrightangles to the asset

* Befenced denoting the existence of the
asset to ensure all traffic uses the
crossing point. The fencing shall cover

Figure 3. Constructi

raffic requirements

- rrn e

traffic only
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Construction

the width of any easements and extend
a further 6m along the length of any
easements on both sides (see Figure 3).

» Have signs attached to the fence
denoting the asset that the crossing
pointislocated over

» Beregularly inspected and maintained
in good condition

Note: A 5mph speed restriction should be
enforced at all crossing points.

Suitable protection methods may include:
* Temporary protection slab

* Free-standing bridges (prefabricated
modular steel or pre-cast concrete
bridges)

* Proprietary access roadways

* Haulroads (including hardcore,
sleepers, steel plates or a combination)

For larger scale projects or permanent
crossings, diversion of the asset may be
required.

Temporary
raft 6 metres

=~

Construction
traffic only

6 metres



6.4 Specific Activities

This section details the precautions
that need to be taken when carrying
out certain prescribed activities in the
vicinity of a Cadent asset. The
promoter of works is required to
consult Cadent when intending to
undertake one of the activities listed
below to obtain further site-specific
advice on whether the work has the
potential to affect the asset. The table
to the right shows, for some specific
activities, the prescribed distances
where the advice of Cadent shall be
sought.

You can contact our
diversions team by email
diversions@cadentgas.com

or by phone 0330 678 1034

Piling 15m

Surface mineral 100m

extraction

Landfilling 100m

Demolition 150m or 400m for
structure mass
>10000 tonnes

Blasting 500mifthe MIC is
greater than 200kg
250mif the MIC is
greater than 10kg
butless than 200kg
100mif the MIC is
10kg or less.

Deep mining 1000m

Wind turbine 1.5 times mast

height
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6.4.1 Carriageway construction
(including widening & bell mouth
construction)

Where itis proposed to carry out
carriageway construction over an asset
previously located in a footway or verge,
you must contact the diversions team to
determine if diversion or replacement of
the assetis required before
commencement of your works.

6.4.2 Trenchless techniques

Where trenchless techniques are being
considered, aformal risk assessment and
method statement shall be produced and
submitted to the Cadent Plant Protection
Officer for review prior to commencing
work. Please provide Cadent with at least
14 days' notice as we may wish to be
present to monitor the work.

6.4.2.1 Tunnelling

Ground movement may occur when
tunnelling in soft ground conditions.
Ground movement contours from the
tunnelling operation shall be calculated

and all gas assets within the affected zone

should be identified and assessed.

PE assets can tolerate some differential
ground movement.
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For castand ductile iron assets,
acceptable limits on stress increase and
joint disturbances are defined in the
performance acceptance criteria for iron
mains.

For steel assets, an integrity assessment
should be carried out according to the
industry standard IGEM/TD/12 - Pipework
stress analysis for gas industry plant. An
expert on Soil/Pipe Interaction Analysis
should be consulted when required for the
evaluation of ground movement effects
onthe assets.

For any proposed tunnelling works, you
must contact the diversions team to
determine if diversion or replacement of
the assetis required before
commencement of your works, due to the
likely impact on our assets.

6.4.3 Changes to depth of cover

The depth of cover over Cadent'’s asset
shall not be altered. Where a change in
cover is required, contact your Cadent
Plant Protection Officer.

You can contact our
diversions team by email
diversions@cadentgas.com
or by phone 0330 678 1034



6.4.4 Piling

No piling shall be allowed within 15m of
an asset without an assessment of the
vibration levels at the asset.

For steel or PE assets, the peak
particle velocity at the asset shall be
limited to a maximum level of 75mm/
sec.

Foriron assets, the peak particle
velocity at the asset shall be limited to
amaximum level of 25mm/sec.

The promoter of the works should
provide the Cadent Plant Protection
Officer with the anticipated vibration
levels prior to the work commencing.
The ground vibration should be
monitored by the promoter to verify
the anticipated levels and to ensure the
allowable peak particle velocity is not
exceeded. Alarms should be set at
suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and
liquefaction at the asset shall be made,
which may require expert advice.

6.4.5 Demolition

No demolition should be allowed within
150m of an asset for 400m for a
structure mass greater than 10,000
tonnes without an assessment of the
vibration levels at the asset.

For steel or PE assets, the peak particle
velocity at the asset shall be limited to a
maximum level of 75mm/sec.

Foriron assets, the peak particle
velocity at the asset shall be limited to
amaximum level of 25mm/sec.

The promoter of the works should
provide the Cadent Plant Protection
Officer with the anticipated vibration
levels prior to the work commencing.
The ground vibration should be
monitored by the promoter to verify
the anticipated levels and to ensure the
allowable peak particle velocity is not
exceeded. Alarms should be set at
suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and
liguefaction at the asset shall be made.
Expertadvice may need to be sought,
which can be arranged through
Cadent.
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6.4.6 Blasting

The Maximum Instantaneous Charge
(MIC) dictates the distance at which an
assessment of the vibration levels (at the
located asset) is required. The measured
distances are as follows:

* 500mif the MIC is greater than 200kg

* 250mif the MIC is greater than 10kg but
less than 200kg

* 100mif the MIC is 10kg or less

For steel or PE assets, the peak particle
velocity at the asset shall be limited to a
maximum level of 75mm/sec.

Foriron assets, the peak particle velocity
at the asset shall be limited to a maximum
level of 25mm/sec.

The promoter of the works should provide
the Cadent Plant Protection Officer with
the anticipated vibration levels prior to the
work commencing. The ground vibration
should be monitored by the promoter to
verify the anticipated levels and to ensure
allowable peak particle velocity is not
exceeded. Alarms should be set at
suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of ground
vibration levels for provision of the
Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and liquefaction
at the asset shall be made. Expert advice
may need to be sought, which can be
arranged through Cadent.
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6.4.7 Surface mineral extraction

An assessment shall be carried out on the
effect of surface mineral extraction
activity within 100m of a gas asset.
Consideration should also be given to
extraction around plant and equipment
associated with assets (e.g. cathodic
protection ground beds).

Where the mineral extraction extends up
to the asset easement, a stable slope
angle and stand-off distance between the
asset and slope crest shall be determined.
Where an easement exists, the easement
strip shall be clearly marked by a suitable
permanent boundary, such as a post and
wire fence. Additionally, where
appropriate, slope indicator markers shall
be erected to facilitate the verification of
the recommended slope angle as the
slope is formed, by the third party. The
asset easement and slope need to be
inspected periodically to identify any
signs of developing instability. This may
include any change of slope profile
including:

* Bulging

* The development of tension cracks on
the slope or easement

» Anychanges in drainage around the
slope



The results of each inspection should
berecorded.

Where surface mineral extraction
activities are planned within 100m of
the asset but do not extend up to the
asset easement boundary, an
assessment should be made as to
whether this could promote instability
in the vicinity of the asset. This may
occur where the assetis routed across
a natural slope or the excavationis
deep. A significant cause of this
problem is where the groundwater
profile is affected by changes in
drainage or the development of
lagoons.

Where the extraction technique
involves explosives, the provisions of
Section 6.4.6 apply.

6.4.8 Deep mining

Gas assets within 1km of active deep
mining may be affected by subsidence
resulting from mineral extraction. The
determination of protective or remedial
measures will normally require expert
assistance, which can be arranged
through Cadent.

6.4.9 Landfilling

The creation of slopes outside of the
asset easements may promote
instability within the vicinity of the
asset. Cadent should carry out an
assessment to determine the effect of
any landfilling activity within 100m of
an asset. The assessmentis
particularly important if landfilling
operations are taking place on a slope
inwhich the asset is routed.

6.4.10 Pressure testing

Pressure testing should notbe
permitted within 8m of an asset unless
suitable precautions have been taken
against the effects of a pipe failure.

6.4.11 Seismic surveys

The promoter of works shall advise
Cadent of any seismic surveying work
in the vicinity of PE or steel assets that
will resultin peak particle velocities in
excess of 75mm/sec at the asset or for
iron assets that will result in peak
particle velocities in excess of 25mm/
sec atthe asset.

The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.
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6.4.12 Hot work

Where the Cadent’s metallic gas assets
have been exposed, welding (or other hot
works that may involve naked flames)
should not be carried out in proximity of
the gas asset. This may be reduced if
suitable protection and precautions have
been agreed with Cadent.

If the gas asset is PE (or a PE asset is
contained within a metallic sleeve)
welding, or other hot works that may
involve naked flames, shall not take place
within 500mm of the gas asset. For
further advice contact your network Plant
Protection Officer.

Protection measures shall be agreed with
the Cadent Plant Protection Officer prior
to installation to prevent the effects of
sparks, radiant heat transfer etc.

Any hot works in proximity to a Cadent
gas assetrequire leakage surveys prior
to, during and after the works. If gas is
detected, all works shall stop, and the leak
immediately reported to the National Gas
Emergency Service on 0800 111 999.

The Cadent Plant Protection Officer will
determine the need to remain on site to
monitor all welding, burning or other ‘hot
work' that takes place.

6.4.13 Wind turbines

Wind turbines shall not be sited any closer
than 1.5 times the proposed height of the
turbine mast away from the nearest edge
of the asset.

Further guidance can be found from
UKOPA's Good Practice Guide 13 (UKOPA/
GP/013) - Requirements for the Siting and
Installation of Wind Turbines Installations
in the Vicinity of Buried Pipelines.
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6.4.14 Solar farms

Solar Farms can be built adjacent to gas
assets, but never within an easement.
Advice shall be sought from Cadent at the
early stages of design to ensure that
electrical interference, security, future
access and construction methods can be
mutually agreed.

Interference checks shall be completed
by the third party to ensure that the solar
installations and associated
infrastructure have no negative effect on
cathodic protection systems.

Further guidance can be found from
UKOPA's Good Practice Guide 14 (UKOPA/
GP/014) - Requirements for the Siting and
Installation of Solar Photovoltaic (PV)
Installations in the Vicinity of Buried
Pipelines.

6.4.15 Lifting operations

Where lifting operations are planned to be
carried outin the vicinity of medium
pressure apparatus a site-specific risk
assessment and lift planis required to be
reviewed by the Cadent Plant Protection
Officer.

Protection shall be afforded to live
apparatus when carrying out the works to
preventimpact damage in the event of an
uncontrolled failure or drop. Any loads
shall be secured using suitable and
sufficient lifting accessories to reduce the
likelihood of the load being dropped.

Consideration shall be given to the
location of lifting equipment and the loads
induced into the ground to avoid the
potential overloading of buried apparatus.
Where the site cannot be laid out to avoid
loading gas apparatus, the asset shall be
suitably protected with the consent of the



Cadent Plant Protection Officer.
Alternatively, the asset will require
replacement/diversion.

6.5 Backfilling and
Reinstatement

Reinstatement around Cadent
apparatus still poses arisk to the
integrity of the asset. A gas asset must
not be located within the footway or
carriageway construction as this has
the potential to cause damage to the
apparatus during and post completion
of the reinstatement.

No backfilling should be undertaken
without Cadent’'s agreement to
proceed. Some equipment may not be
suitable for use over or around assets
due to the adverse effects of excessive
compaction and vibration levels.

A gas asset shallnotbe encasedin
concrete or have concrete positioned
within 300mm of the asset, or
anywhere above aniron gas asset due
to the need for future access.

The fine fill material should be firmly
packed around the pipe in 100mm
layers to achieve a compacted
thickness of 75mm and shall be laid to
aminimum depth of 150mm above the
crown of the asset.

Mechanical compaction equipment
shall not be used untila 250mm hand
rammed layer has been compacted
above the crown of the pipe.

For backfilling and reinstatement in the
vicinity of iron apparatus, in addition to
the above, the maximum weight of
compaction equipment used above the
crown of the asset shall not exceed
1.5t/m2 and vibratory compaction shall
not be used.

You can contact our
diversions team by email
diversions@cadentgas.com

or by phone 0330 678 1034

Material used in the backfill shall
conform to the following requirements:

» Sand shall be well-graded in
accordance with BSEN
13242:2002+A1:2007

* |t shall not contain any sharp
objects, large stones or bricks

* Foamed concrete shall not be used

We will require marker tape to be
installed at least 250mm above the
crown of the main.

Prior to backfilling, if the assetis
coated, Cadent require the opportunity
to inspectits condition in order assess
and to carry out any repairs as
necessary. Please contact your
network Plant Protection office to
arrange this. Any damage to the asset
or coating shall be reported to the
Cadent Plant Protection Officer so that
damage can be assessed, and repairs
carried out.

Minor (and existing) damage to pipe
coating and cathodic protection test
leads will be repaired by Cadent free of
charge. If the asset has been backfilled
without the knowledge of the Cadent
Plant Protection Officer, the third party
will need to re-excavate to enable the
condition of the asset coating to be
assessed.

All temporary supports shall be
removed prior to backfill but only when
the asset is sufficiently supported by
bedding material around the pipe.
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7 Working in the Vicinity of a Low
Pressure Gas Asset (Operating at
Pressures up to 75 mbar)

For planned and emergency works in the vicinity of Low Pressure gas assets, the
promoter will be advised proceed with caution. The guidance contained within
this section must be followed. If it cannot, contact shall be made with the network

Plant Protection office for advice.

7.1 Temporary and Permanent
Structures

No temporary or permanent structures
are permitted to be installed above, or in
close proximity to a gas asset or
easement due to the restriction of access
thisimposes. This includes, but is not
limited to, permanent street furniture
such as planters and bollards and
temporary buildings such as welfare units
and other enclosed spaces. The building
proximity distances for low pressure
assetsis 1m.

Please note that the easement distance
may be greater than the building proximity
distance, for any proposed structuresin
the easement please consult with the
Cadent network Plant Protection Officer.
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7.2 Excavation
7.2.1 General

Mechanical excavators should not be
sited or moved above an asset.

Mechanical excavators and any other
powered mechanical plant shall not dig on
one side of an asset with the cab of the
excavator positioned on the other side. All
traffic should be positioned far enough
away from the trench to prevent trench
wall collapse.

Excavation with a powered mechanical
excavator should not be carried out until
gas assets have been located through
vacuum excavation or by hand. No
mechanical excavation is permitted within
500mm of gas assets. Any mechanical
excavation should utilise a banksperson.
Toothless buckets shall be used due to
the potential of damage to assets using
toothed excavator buckets.

Consideration shall be given to apparatus
installed on gas assets including valves,
spindles, pressure points etc. Any fitting,
attachment or connecting pipework on
the asset shall be exposed by hand.

Where concrete is exposed around gas
apparatus this shall not be removed as it
could be providing protection or
anchorage to the live apparatus.

Where a third party is using any trench
support system, they shall ensure that
none of its components are in contact
with the asset.



The use of chain trenchers to do this is
not permitted within 3m of the
confirmed location of the asset.

7.2.2 Working in vicinity of iron
pipework

When deep excavation greater than
1.5min depthis carried outin the
vicinity of iron pipework, steps shall be
taken to ensure the risk associated
with immediate and latent asset failure
are considered, and where necessary,
excavations are cut back to reduce the
shear factor created by ground
disturbance likely to resultin
settlement. This also includes
instances where excavations are part
of construction works including
basement conversions, underground
carparks, shaft construction, etc.

Care should be taken to ensure that any
exposed iron pipework is suitably
supported at Tmintervals and is
protected from damage to avoid
creating tensions that could lead to
joint disturbance or pipe barrel fracture.

Where fittings or existing repairs are
uncovered care shall be taken to
ensure that these are not disturbed.

When working near ductile iron
pipework should any corrosion be
identified on the pipeline this shall be
reported to 0800 111 999 for a first call
operative to attend to undertake a
hazard assessment.

7.2.3 In proximity to an asset in an
easement

Where sufficient depth of cover exists
and the absence of attachments and
projections has been confirmed (e.g.
valve spindles, pressure points etc.),
following evidence from hand dug trial
holes, light tracked vehicles may be
permitted to strip topsoil to a depth of

250mm using a toothless bucket.

No topsoil or other materials shall be
stored within the easement without the
written permission of Cadent. No fires
are allowed in the easement strip or
other gas assets.

After the completion of the work, the
level of cover over an asset should be
the same as that prior to work
commencing.

No new service shall be laid parallel to
an asset within an easement.

Where work is being carried out
parallel to an asset, within or alongside
an easement, suitable barriers shall be
erected between the works and the
asset to prevent encroachment or
damage.

7.2.4 In proximity to an asset in the
highway

Where sufficient depth of cover exists,
and the absence of attachments and
projections has been confirmed (e.g.
valve spindles, pressure points etc.),
following evidence from hand dug trial
holes, removal of the bituminous or
concrete highway surface layer by
mechanical means is permitted to a
depth of 300mm. Where the
bituminous or concrete highway
surface layer extends below 300mm
deep, it shall only be removed by
handheld power assisted tools.

7.2.5 Crossing over an asset
(Open cut)

Where a new service is to cross over an
asset, aminimum clearance distance
of 1.5 times the diameter of the gas
asset or 300mm, whichever is greater
shall be maintained. If this cannot be
achieved, the service shall cross below
the asset, see Section 7.2.6.
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7.2.6 Crossing below an asset (Open
cut)

Where a service is to cross below an
asset, aminimum clearance distance of
1.5 times the diameter of the gas asset or
300mm, whichever is greater, between
the crown of the new service and
underside of the asset shall be
maintained. The exposed asset shall be
suitably supported and protected by
matting and timber cladding. Any
supports shall be removed prior to
backfilling.

7.2.7 Cathodic Protection (CP)

Cathodic protection (CP) is applied to
some buried steel pipes and is a method
of protecting assets from corrosion by
maintaining an electrical potential
between the asset and anodes placed at
strategic points along the asset. Where a
new service is to be laid and similarly
protected, the party installing the CP
system shall undertake tests to determine
whether the new service is interfering
with the cathodic protection of the
Cadent asset.

Should any cathodic protection posts or
associated apparatus need moving to
facilitate third party works, appropriate
notice, shall be given to Cadent. Cadent
will undertake this work and any
associated costs will be borne by the third
party.

7.2.8 Installation of electrical
equipment

Where electrical equipmentis being
installed close to Cadent's buried steel
assets, the effects of arise of earth
potential under fault conditions shall be
considered by the third party and a risk
assessment carried out. Equipment shall
not be installed if the integrity of Cadent's
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assetsis compromised. In this case,
diversion of the affected assets will be
required.

You can contact our
diversions team by email

diversions@cadentgas.com
or by phone 0330 678 1034

The installation of electrical cables
parallel to Cadent assets may induce
currents into the asset. This may interfere
with the effective operation of cathodic
protection systems. Inthese instances,
Cadent will require the promoter of the
works to conduct pre and post
energisation potential surveys of
Cadent's assets. The costs for any stray
current mitigation systems required will
be borne by the third-party promoter.

7.3 Construction Traffic

The promoter of the works should review
the ground conditions, vehicle types and
crossing frequency to determine the type
and construction of crossing that will be
required. Additionally, no undue loads
such as spoil heaps, lighting columns,
permanent traffic lights or road signs shall
be allowed over gas assets.

Iron pipes, or pipes that are not already
within an existing road such as those
within footways or verges shall not be
crossed by construction vehicles without
suitable protection being designed and
installed. Consideration shall be given to
the requirement for access to low
pressure apparatus therefore for large
scale, long duration projects, or
permanent crossings, the diversions
process shall be followed to determine
whether the asset requires diversion/



replacementin advance of the works
taking place.

Where existing roads cannot be used,
construction traffic should only cross
Cadent assets with a minimum depth
of cover of 750mm (post crossing
construction) at specific locations,
with notices directing traffic to the
crossing points erected. All crossing
points shall:

* Beatrightangles to the asset

* Be fenced denoting the existence of
the asset to ensure all traffic uses
the crossing point. The fencing shall
cover the width of any easements
and extend a further 6m along the
length of any easements on both
sides (see Figure 2 on page 13).

* Have signs attached to the fence
denoting the asset that the crossing
pointis located over

* Beregularly inspected and
maintained in good condition

Note: A 5mph speed restriction should
be enforced at all crossing points.

Suitable protection methods may
include:

* Temporary protection slab

» Free-standing bridges
(prefabricated modular steel or
pre-cast concrete bridges)

* Proprietary access roadways

* Haulroads (including hardcore,
sleepers, steel plates ora
combination)

7.4 Specific Activities

This section details the precautions
that need to be taken when carrying
out certain prescribed activities in the
vicinity of a Cadent asset. The
promoter of works is required to
consult Cadent when intending to
undertake one of the activities listed
below and further advice is required on
whether the work has the potential to
affect the asset.

7.4.1 Carriageway construction
(including widening & bell mouth
construction)

Where itis proposed to carry out
carriageway construction over an
asset previously located in a footway
or verge you must contact the
diversions team to determine if
diversion or replacement of the asset
is required before commencement of
your works.

7.4.2 Trenchless techniques

Where trenchless techniques are being
considered, a formal risk assessment
and method statement shall be
produced prior to commencing work.

Trial holes shall be undertaken to
ensure that sufficient clearance exists
between gas assets and the proposed
third-party asset (or the pipe to be split
if a pipe splitting technique is being
used) prior to the works.

If an assetis to be replaced using pipe
splitting techniques in the vicinity of
iron mains, in addition to the below
clauses, an integrity assessment shall
be undertaken.

When running parallel to gas assets,
the minimum clearance shall be:

° 1m
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When crossing gas assets, the minimum
clearance shall be:

* 500mm or 1.5 times the diameter of the
asset, whichever is greater.

Clearances may need to be increased due
to the following factors:

* Ground conditions
* Largestreamer diameter

» Type of reamer used, e.g. hollow, finned,
etc.

» Accuracy of equipment being used

* Construction of adjacent services and
structures

» Configuration of other underground
services crossing or running parallel to
the drill path

* Consequences of damage

* Pipe stress increase from potential
ground movement

The exposed asset should be suitably
supported and be protected by matting
and suitable timber cladding to reduce the
risk of damage from any broken pipe
fragments (if pipe splitting is used).
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Supports shall be removed prior to
backfill but only when the assetis
sufficiently supported by bedding
material around the pipe.

All lateral crossings shall be exposed
around their full circumference with an
additional 250mm clearance below. The
width of the excavation shall be three
times the diameter of the largest reamer
or 500mm either side of the largest
reamer, whichever is the greatest. These
clearances shall be measured from the
drill path centre. Each crossing should be
manned during the drilling/splitting
operation to watch the reamer/splitter
pass.

For pipe splitting running parallel to a
buried gas asset, trial holes should be
undertaken at suitable and frequent
locations along the proposed route to
confirm sufficient clearance distances
exist, and the pipe route is confirmed.

The line of the pipe to be installed/split
should be monitored along its length to
ensure no variance from its path.

Consideration should be given for a
leakage survey to be undertaken before
work starts, during the works if safe to do
so and following completion. If there is
any likelihood of damage to the asset, the
operation shall be stopped immediately.

7.4.2.1 Tunnelling

Ground movement may occur when
tunnelling in soft ground conditions.
Ground movement contours from the
tunnelling operation shall be calculated
and all gas assets within the affected zone
should be identified and assessed.

PE assets can tolerate some differential
ground movement.



For castand ductile iron assets, Where a change in the depth of cover

acceptable limits on stress increase affects attachments and projections
and joint disturbances are defined in such as services and valves, liaison
the performance acceptance criteria with our diversions team is required to
for iron mains. ensure these are appropriately

protected or altered.

For steel assets an integrity
assessment should be carried out

according to the industry standard ) Y°“_ [ entact our
IGEM/TD/12 - Pipework stress analysis diversions team by email
for gas industry plant. diversions@cadentgas.com

An expert on Soil/Pipe Interaction or by phone 0330 678 1034
Analysis should be sought when — e
required for the evaluation of ground
movement effects on the assets.

For any proposed tunnelling works, 7.4.4 Piling

due to the likely impactlon our assets No piling shall be allowed within 15m of
youmust contact the diversionsteam  5p asset without an assessment of the
to determine if diversion or vibration levels at the asset.

replacement of the asset is required
before commencement of your works. ~ For steel or PE assets, the peak particle
velocity at the asset shall be limited to a

7.4.3 Changes to depth of cover maximum level of 75mm/sec.

The depth of cover over or around For iron assets, the peak particle

Cadent’s iron assets shall not be velocity shall be limited to a maximum

altered. If a change in the depth of level of 25mm/sec.

cover is required, you must contact the

diversions team to arrange for The promoter of the works should

diversion or replacement of the asset ~ determine the anticipated vibration

before commencement of your works.  levels prior to the work commencing.
The ground vibration should be

For PE and steel pipes, reductions in monitored by the promoter to verify

depth of coverare only permittedif the  the anticipated levels and to ensure the
below minimum depths of cover canbe  gjjowable peak particle velocity is not

maintained (following investigation exceeded. Alarms should be set at

across the affected length): suitable increments to provide a

« Infields and agricultural land 1.1m forewarning of limit exceedance. The
promoter shall retain records of

¢ Inroads and verges 750mm ground vibration levels for provision of
the Cadent Plant Protection Officer on

* Infootpaths 600mm
request.

* Inprivate propert mm
private property 600 Where ground conditions include silt or

Substantial increases in depth of cover  sand, an assessment of the effect of

shall not be permitted. vibration on settlementand
liquefaction at the asset shall be made,
which may require expert advice.
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7.4.5 Demolition

No demolition should be allowed within
150m of an asset for 400m for a structure
mass greater than 10,000 tonnes without
an assessment of the vibration levels at
the asset.

For steel or PE assets, the peak particle
velocity at the asset shall be limited to a
maximum level of 75mm/sec.

Foriron assets, the peak particle velocity
at the asset shall be limited to a maximum
level of 25mm/sec.

The promoter of the works should
determine the anticipated vibration levels
prior to the work commencing. The
ground vibration should be monitored by
the promoter to verify the anticipated
levels and to ensure the allowable peak
particle velocity is not exceeded. Alarms
should be set at suitable increments to
provide a forewarning of limit exceedance.
The promoter shall retain records of
ground vibration levels for provision of the
Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and liquefaction
atthe asset shall be made. Expert advice
may need to be sought.

Where demolition is proposed you must
ensure that the gas supply to the
premises has beenisolated in a suitable,
identified location.

7.4.6 Blasting

The Maximum Instantaneous Charge
(MIC) dictates the distance at which an
assessment of the vibration levels (at the
located asset) is required. The measured
distances are as follows:
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* 500mif the MIC is greater than 200kg

* 250mif the MIC is greater than 10kg but
less than 200kg

* 100mif the MIC is 10kg or less

For steel or PE assets, the peak particle
velocity at the asset shall be limited to a
maximum level of 75mm/sec.

Foriron assets, the peak particle velocity
at the asset shall be limited to a maximum
level of 25mm/sec.

The promoter of the works should
determine the anticipated vibration levels
prior to the work commencing. The
ground vibration should be monitored by
the promoter to verify the anticipated
levels and to ensure allowable peak
particle velocity is not exceeded. Alarms
should be set at suitable increments to
provide a forewarning of limit exceedance.
The promoter shall retain records of
ground vibration levels for provision of the
Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and liquefaction
atthe asset shall be made. Expert advice
may need to be sought.

7.4.7 Surface mineral extraction

An assessment shall be carried out on the
effect of surface mineral extraction
activity within 100m of an asset.
Consideration should also be given to
extraction around plant and equipment
associated with assets (e.g. cathodic
protection ground beds).

Where the mineral extraction extends up
to the asset easement, a stable slope
angle and stand-off distance between the
assetand slope crest shall be determined.



Where an easement exists, the
easement strip shall be clearly marked
by a suitable permanent boundary,
such as a postand wire fence.
Additionally, where appropriate, slope
indicator markers shall be erected to
facilitate the verification of the
recommended slope angle as the slope
is formed, by the third party. The asset
easement and slope need to be
inspected periodically to identify any
signs of developing instability.

This may include any change of slope
profile including:

* Bulging

* The development of tension cracks
on the slope or easement

* Any changes in drainage around the
slope

The results of each inspection should
be recorded.

Where surface mineral extraction
activities are planned within 100m of
the asset but do not extend up to the
asset easement boundary, an
assessment should be made as to
whether this could promote instability in
the vicinity of the asset. This may occur
where the assetisrouted across a
natural slope or the excavation is deep.
A significant cause of this problemiis
where the groundwater profile is
affected by changes in drainage or the
development of lagoons.

Where the extraction technique
involves explosives, the provisions of
Section 7.4.6 apply.

7.4.8 Deep mining

Assets routed within 1Tkm of active
deep mining may be affected by
subsidence resulting from mineral
extraction. The determination of
protective or remedial measures will
normally require expert assistance.

7.4.9 Landfilling

The creation of slopes outside of the
asset easements may promote
instability within the vicinity of the
asset. An assessment shall be carried
out by the promoter of the works to
determine the effect of any landfilling
activity within 100m of an asset. The
assessmentis particularly important if
landfilling operations are taking place
on aslope in which the assetis routed.

7.4.10 Pressure testing

Pressure testing should not be
permitted within 8m of an asset unless
suitable precautions have been taken
against the effects of a pipe failure.

39



7.4.11 Seismic surveys

The promoter of works shall advise
Cadent of any seismic surveying work in
the vicinity of PE or steel assets that will
resultin peak particle velocities in excess
of 76mm/sec at the asset or foriron
assets that will resultin peak particle
velocities in excess of 26mm/sec at the
asset.

The promoter of the works should
determine the anticipated vibration levels
prior to the work commencing. The
ground vibration should be monitored by
the promoter to verify the anticipated
levels and to ensure allowable peak
particle velocity is not exceeded. Alarms
should be set at suitable increments to
provide a forewarning of limit exceedance.
The promoter shall retain records of
ground vibration levels for provision of the
Cadent Plant Protection Officer on
request.

7.4.12 Hot work

Where the Cadent’s metallic gas asset
has been exposed, welding (or other hot
works that may involve naked flames)
should not be carried out in proximity of
the gas asset.

If the gas assetis PE (or a PE assetis
contained within a metallic sleeve)
welding, or other hot works that may
involve naked flames, shall not take place
within 500mm of the gas asset.

Protection measures shall be installed to
prevent the effects of sparks, radiant heat
transfer etc.

Any hot works in proximity to a Cadent
gas asset shall require leakage surveys
prior to, during and after the works. If gas
is detected, all works shall stop, and the
leak immediately reported to the National
Gas Emergency Service on 0800 111 999.
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7.4.13 Wind turbines

Wind turbines shall not be sited any closer
than 1.5 times the proposed height of the
turbine mast away from the nearest edge
of the asset.

Further guidance can be found from
UKOPA's Good Practice Guide 13 (UKOPA/
GP/013) - Requirements for the Siting and
Installation of Wind Turbines Installations
in the Vicinity of Buried Pipelines.

7.4.14 Solar farms

Solar Farms can be built adjacent to
assets but never within an easement.

Interference checks shall be completed
by the third party to ensure that the solar
installations and associated
infrastructure have no negative effect on
cathodic protection systems.

Further guidance can be found from
UKOPA's Good Practice Guide 14 (UKOPA/
GP/014) - Requirements for the Siting and
Installation of Solar Photovoltaic (PV)
Installations in the Vicinity of Buried
Pipelines.

7.4.15 Lifting operations

Where lifting operations are planned to be
carried out in the vicinity of low pressure
apparatus a site-specific risk assessment
and lift planis required.

Protection shall be afforded to live
apparatus when carrying out the works to
preventimpact damage in the event of an
uncontrolled failure or drop. Any loads
shall be secured using suitable and
sufficient lifting accessories to reduce the
likelihood of the load being dropped.

Consideration shall be given to the
location of lifting equipment and the loads
induced into the ground to avoid the
potential overloading of buried apparatus.



Where the site cannot be laid out to
avoid loading gas apparatus, the asset
shall be suitably protected with the
consent of the Cadent Plant Protection
Officer. Alternatively, the asset will
require replacement/diversion.

7.5 Backfilling and Reinstatement

Reinstatement around Cadent
apparatus still poses arisk to the
integrity of the asset. A gas asset must
not be located within the footway or
carriageway construction as this has
the potential to cause damage to the
apparatus during and post completion
of the reinstatement.

No backfilling should be undertaken
without Cadent's agreement to
proceed. Some equipment may not be
suitable for use over or around assets
due to the adverse effects of excessive
compaction and vibration levels.

A gas asset shall notbe encased in
concrete or have concrete positioned
within 300mm of the asset or anywhere
above aniron gas asset due to the
need for future access.

The fine fill material should be firmly
packed around the pipe in 100mm
layers to achieve a compacted
thickness of 75mm and shall be laid to
aminimum depth of 150mm above the
crown of the asset

Mechanical compaction equipment
shall not be used untila 250mm hand
rammed layer has been compacted
above the crown of the pipe

For backfilling and reinstatement in the
vicinity of iron apparatus, in addition to
the above, the maximum weight of
compaction equipment used above the
crown of the pipe shall not exceed 1.5t/
m2 and vibratory compaction shall not
be used.

Material used in the backfill shall
conform to the following requirements:

» Sand shall be well-graded in
accordance with BS EN
13242:2002+A1:2007

* |t shall not contain any sharp
objects, large stones or bricks

* Foamed concrete shall not be used

We will require marker tape to be
installed at least 250mm above the
crown of the pipe. Any damage to the
asset or coating shall be reported to
the Cadent Plant Protection Office so
that damage can be assessed, and
repairs carried out.

Minor (and existing) damage to pipe
coating and cathodic protection test
leads will be repaired by Cadent free of
charge. If the asset has been backfilled
without the knowledge of the Cadent
Plant Protection Officer, the third party
will need to re-excavate to enable the
condition of the asset coating to be
assessed.

All temporary supports shall be
removed prior to backfill but only when
the asset is sufficiently supported by
bedding material around the pipe.

You can contact our
diversions team by email
diversions@cadentgas.com

or by phone 0330 678 1034
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8 Working in the Vicinity of a Pressure
Reduction Installation (PRI)

Pressure reductioninstallations comeina
variety of forms:

* Above Ground Installation (AGI) - Sites
with exposed pipes surrounded by
fencing

* Above Ground Installation (AGI) -
District governors often foundin large
above ground kiosks with vent stacks
attached

» Below Ground Installation - District
governors with large surface governors
for valves and pressure reduction
equipment with an above ground
control cabinet and vent stack

» Service governor Installations - Small
service governors providinggasto a
small number of customersinan area
oftenidentified by a small green or brick
kiosk

42

Where excavations are to be made within
10 metres of the perimeter of a pressure
reduction installation (above or below
ground), with the exception of service
governor installations, appropriate
protection methods should be
determined and recorded by the Cadent
Plant Protection Officer.

These installations may have magnetic
slam shut devices which could operate in
the event of high vibration levels being
caused by the works. Advice on whether
these are present shall be sought from the
Cadent Plant Protection Officer and we
may need to have an operative, with the
competence to reset the plant, on site
whilst your works are being undertaken.

Hazardous areas may be present around
these installations and no ignition sources
are permitted within these zones.
Information on the zonings shall be
sought from the Cadent Plant Protection
Officer prior to commencement of any
works on site.

There may be telemetry and pressure
recording lines in the vicinity of these
installations therefore extreme caution
must be exercised when planning and
undertaking works it the vicinity of these
assets.

In addition to this, the safety advice
detailed in either or a combination of
Sections 5, 6 or 7 shall be observed when
working in the proximity of an AGI.

Access to gas assets shall be maintained
atalltimes.




9 Tree Planting

Before any tree planting is carried
outin the vicinity of a Cadent asset
or its easement, written consent
should be obtained. This approval
should be subject to Cadent retaining
the right to remove any trees which
might become a danger or restrict
access to the asset at any time in the
future.

The only hardwood plants which can
be planted directly across an asset are
shallow rooting hedge plants such as
Quickthorn, Blackthorn, etc., and these
shall only be planted where a hedge is
necessary for screening or to indicate
afield boundary.

Raspberries, Gooseberries and
Blackcurrants shall not be planted
within 2m of the outside edge of the
pipe.

Dwarf Apple Stocks shall not be
planted within 3m of an asset.

Christmas trees (Picea Abies) shall not
be planted within 3 metres of an asset.
However, permission may be given on
the strict understanding that
Christmas trees are clear-felled at
intervals not exceeding seven years.

The following trees, and those of
similar size which may be deciduous or
evergreen, shall not be planted within 6
metres of an asset:

* Ash, Beech, Birch, most Conifers,
Elm, Maple, Horse Chestnut, Oak,
Sycamore, Apple, Lime and Pear
trees.

Dense mass planting shall not be
carried out within 10m of the outside
edge of the pipe.

Poplar and Willow trees shall not be
planted within 10m of the outside edge
of the pipe.

For further guidance please refer to
Street Works UK Volume 4 and
Appendix B.
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10 Unidentified Exposed Pipes

An unidentified pipe is one that is not
shown on any current or historical
records.

Iron and steel water pipes and gas
pipelines may appear very similar. If any
such pipe is uncovered, it shall be treated
asifit were a gas pipe.

If upon checking with all other utilities you
believe an unidentified pipe to be a gas
pipe, the promoter of the works shall
contact plantprotection@cadentgas.com
with the following information:

* LSBUD enquiry reference

» Site address (please include postcode
and grid references)

» Site contact details

 Size of pipe

* Pipe material

* Confirmation that the unidentified pipe
is exposed (if not, it will need to be
exposed prior to our attendance)

* Confirmation that Cadent and all other
asset owners plans, are available for
review and inspection

* Photos of the pipe

Please be aware that it can take up to
28 days for us to confirm whether the
unidentified exposed pipe is a gas asset
or not.
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If you hit an asset, whether the damage is visible or not, or in the event of an
emergency, call the National Gas Emergency Service immediately on

If you are planning to do work near or in the vicinity of Cadent assets please submit an
enquiry online at Isbud.co.uk

This is a free online enquiry service giving enquiry service giving an instant risk assessed
response for your work activity relative to the Cadent gas assets in the vicinity.

If you require any assistance please contact the plant protection team for free on 0800
688 588 or at plantprotection@cadentgas.com

Shut down all plant and machinery and
extinguish any potential sources of
ignition

Evacuate all personnel from the vicinity of

Notify the Cadent responsible person
immediately using the contact telephone
number provided

Ensure no one approaches the asset

the asset .
* Donottry to stop any leaking gas

* Notify Cadent using the free 24-hour
emergency telephone number
0800 111 999*

* Provide assistance as requested by
Cadent, or emergency services to
safeguard persons and property

*All calls are recorded and may be monitored
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Avoiding danger from
underground services
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This guidance is aimed at all those involved in commissioning, planning, managing
and carrying out work on or near underground services. It will also be of use to the
owners and operators of such services.

It outlines the potential dangers of working near underground services and gives
advice on how to reduce any direct risks to people’s health and safety, as well as
the indirect risks arising through damage to services.

It explains the three basic elements of a safe system of work during excavation:

®  Planning the work

m Locating and identifying buried services

= Safe excavation

This third edition brings the guidance up to date, but the basic requirements remain
the same.
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Introduction

1 This guidance outlines the potential dangers of working near underground
services and gives advice on how to reduce the risks. It deals principally with risks
to health and safety rather than damage to services. However, precautions taken
which reduce risks to people’s health and safety will generally also reduce the risk
of damage to services, which can directly or indirectly pose a risk to people’s
health and safety.

Who is this guidance for?

2 The guidance is aimed at all of those involved in commissioning, planning,
managing and carrying out work on or near underground services, as well as the
owners and operators of such services.

Where does the guidance apply?

3 The guidance applies to situations where underground services may be found
and disturbed, including:

street works;

road works;

excavation, drilling and piling;

demolition and site remediation;

site investigation surveys;

any other work that involves penetrating the ground at or below surface level.

Underground services are widespread. Assume they are present unless you have
been shown otherwise.

How to use the guidance

4 The guidance is divided into four chapters:
Identifying and managing the dangers;
Planning the work;

Detecting, identifying and marking underground services;
Safe excavation.

Guidance on the general precautions to prevent damage to all types of
underground services is in the sections ‘Planning the work’ and ‘Detecting,
identifying and marking underground services’. Additional guidance for particular
services is in the ‘Safe excavation’ section.

Terms used in the guidance

Service(s)

5 All underground pipes, cables and equipment associated with electricity, gas,
water (including piped sewage) and telecommunications. Also includes other
pipelines which transport a range of petrochemical and other fluids. It does not
include underground structures such as railway tunnels etc.
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Service connection(s)
6 Pipes or cables between distribution mains and individual premises.

Emergency work

7 Work that needs to be done immediately to repair damaged services in order to
prevent continuing risk(s) to health and safety either directly, such as stopping a
gas leak, or indirectly when restoring power to traffic signals at a major junction. It
does not mean restoration of service to meet customer service targets.

Client
8 Any person or organisation for whom a project or work is carried out.

Design
9 Includes drawings, design details, specifications and bills of quantities. A

designer is anyone who prepares or modifies these; for example, people planning
the route of a new cable television scheme are designers.

ldentifying and managing the
dangers

Underground services: the dangers

10 Damage to underground services can cause fatal or severe injury as well as
significant disruption and environmental damage; it can also delay the project and
incur considerable costs.

Case study 1

A construction company paid £210 000 in fines and costs after an employee
died in an explosion following damage to an 11 000-volt live cable within an
excavation.

The worker suffered burns over 60% of his body while he and other workers
were using breakers and a shovel within the excavation. He died of his
injuries 13 days later. The company had not informed workers that there
were live cables in the excavation and failed to put adequate measures in
place to prevent them being damaged.

Electricity cables

11 Injuries are usually caused by the explosive effects of arcing current, and by
any associated fire or flames that may result when a live cable is penetrated by a
sharp object such as the point of a tool (see front cover). Such effects can also
occur when a cable is crushed severely enough to cause internal contact between
the conductors, or between metallic sheathing and one or more conductors.
Typically, injuries are severe — potentially fatal — burns to the hands, face and body;
electric shock is possible but less likely.

12 Incidents may also arise from cables, connections and terminations which have

been damaged but left unreported and unrepaired, or which have deteriorated with
age.
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13 Other nearby services, such as plastic gas pipes, may also be at risk from
damaged live electricity cables. This could result in explosions and a greater fire risk.

Gas pipes
14 Damage to gas pipes and connections can cause leaks that may lead to fire or
explosion. There are two types of damage:

m damage that causes an immediate leak;
m damage that causes a leak some time later.

The damage may occur when the work is carried out, or subsequently; for
example, poor reinstatement may leave a pipe inadequately supported or subject
to unequal forces.

15 The risk from leaking liquified petroleum gas (LPG) is greater than from a natural
gas leak as it is heavier than air and does not disperse so readily. It can also travel
great distances below ground level before accumulating at low level, for example in
basements and cellars.

Water pipes and sewers
16 Although damage to water pipes is less likely to result in injury, the following
may occur:

m A jet of water from a main can be of sufficient pressure and intensity to injure a
person. It may also contain stones or other hard objects egjected from the
ground around the pipe.

m Leaks of water from underground pipes can affect adjacent services and
reduce support for other structures.

m Damage to mains pipes can result in flooding, leading to subsequent risks from
drowning or the rapid collapse of support to the sides of an excavation; water
can enter gas pipes if they are also damaged.

17 While some sewage is pumped at pressure, sewers are generally gravity-fed
and the main risks from damage to a sewer are to the health of workers from
exposure to raw sewage, the chance of ground collapse and possibility of
environmental contamination and pollution.

Other pipelines
18 The danger arising from damage to other pipelines depends on the nature of
the conveyed fluid. Fluids and their associated risks include:

flammable liquids and gases — risk of fire and explosion;

fluids at elevated pressure — risk of injury from sudden release of contents;
toxic liquids and gases — risk of poisoning;

inert gases such as nitrogen and argon — risk of asphyxiation.

19 Very often a fluid will present a combination of risks; for example, a liquid may
be both toxic and flammable.

Telecommunication cables

20 Damage to telecommunication and TV cables may require expensive repairs
and can cause considerable disruption to those relying on the system. However,
the risk of personal injury to workers is normally very low.

21 Flammable and toxic gases can enter cable-carrying ducts, particularly if the

duct has been damaged. Such gases can accumulate in chambers, manholes etc
and pose a risk to operatives who may need to work there.
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Figure 1 Aftermath of a gas explosion, following damage to an underground gas service
pipe

Working safely
22 A safe system of work has three basic elements:

m planning the work;
m detecting, identifying and marking underground services;
m safe excavation/safe digging practices.

23 These key elements complement each other, and all three are essential when
working near underground services. More details of each are given in the chapters
that follow. A flow diagram, outlining the process, is at Figure 2.

24 Anyone planning or undertaking work that may disturb underground services
must contact the owners/operators of those services for information about the
location and status of the services. Those owners and operators should in turn
provide any relevant information about the location of services in the work area.
Service owners and operators should be prepared to help locate and identify the
services (for example, by sending a representative to the site). Long-term plans or
formal arrangements for co-operation may be needed with other utilities, local
authorities and contractors who carry out road and footway excavation.

25 Plan work to avoid underground services. Where this is not possible, develop
plans to minimise the risk of damage to those services in the work area.

26 Detecting underground services will require information from those who own
the services. Individuals with sufficient experience and technical knowledge should
carry out a comprehensive survey of the work area using the appropriate survey
tools and equipment.

27 When carrying out excavations, it is important that:

m those supervising and carrying out the work have sufficient skills, knowledge
and experience to do so safely;
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m safe working practices are put in place and used,;

m appropriate traffic signing is used on highways; this is described in Safety at
street works and road works. A Code of Practice' and chapter 8 of the Traffic
signs manual;?®

m risks from other sources, such as collapse of excavations, are avoided;

m adequate welfare facilities are available to those doing the work.

A brief look at the process from referring to plans on site to the start of work
near underground services

Planning the work

l

Refer to
plans of
underground
services

v

Survey the
work area

v

Services NO Further trial

\ 4

detected and > holes
identified by required
trial holes
YES
\ \
Obtain more | YES | Evidence of | YES Services
information | other < located?
and plans services?
NO
NO
\
Contact
service
owner(s)
\

Carry out YES Is work NO | Use tools of

excavation | close to > choice
using safe identified
methods services?

Figure 2 A safe system of work
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Planning the work

In summary

Identify clearly the extent of the work area and find out what underground
services are within the area before considering whether they are likely to be
disturbed:

m Obtain service drawings from utilities companies and other organisations
with relevant information about the site.

= Survey the site to identify the services and other underground
structures. Record the location of any services.

m Review/assess the planned work to avoid disturbing services where
possible.

m Allow sufficient time and provide sufficient resource to do the work
safely.

m Emergency work still requires planning and assessment of the risks
arising from the work. A precautionary approach must be taken when
breaking ground.

Obtaining information on services

28 Obtain plans or other suitable information about all underground services in the
area when the work is being planned. Wherever possible, you must consult
owners/operators. Remember that for some services there may be more than one
owner/operator.

29 There are a number of ‘one-call’ services available that can simplify the process
of identifying who may have underground services in the work area and arranging
for copies of plans and service records to be provided. Some of these services are
free to use while others may charge.

30 Where it is not possible for those undertaking the work to obtain information,
as may be the case when emergency work has to be undertaken, the work must
be carried out as though there are underground services in the area.

Electricity

31 Most electrical service cables belong to the regional distribution network
operator (DNO). However, some cables belong to other bodies, such as: the
highway or roads authority; the street lighting authority; electricity generating
companies; National Grid; Ministry of Defence; railway operator (usually Network
Rail); Independent Distribution Network Operators (IDNOs); or other companies.

Gas

32 Most underground gas pipes are operated by public gas transporters (PGTs).
The main exceptions are new developments, often supplied by independent gas
transporters (IGTs) and properties fed from bulk-stored LPG, where the pipes may
be owned by the property owners or other private individuals. In the latter case,
owners/managers should be able to provide information but on certain estates
owners and managers may not be available round the clock. You can obtain further
information from the LPG supplier, whose name and telephone number (manned
24 hours) should be displayed at the bulk storage vessel compound or, for
underground LPG tanks, at the segregated area above the tanks.
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33 Where the presence of gas pipes which operate at pressures of 2 bar (30 psig)
and above is indicated, consult the owner/operator before work begins.

Other services

34 Other underground pipes may be found on or around: hospitals; airports;
Ministry of Defence sites; universities; research parks; petrochemical, nuclear and
other industrial sites. Where work is planned on such sites, make contact with the
owner/occupier of the sites to request specific information about underground
services.

35 Because of the difficulty in detecting some telecommunication cables and the
cost of damage to them, telecommunication companies may prefer to visit the site
to locate the cables.

Provision of plans by service owners

36 Owners should provide either up-to-date, readable plans, which show the
recorded line and depth (where known) of all their known services buried in the
proposed work area, or other suitable information which achieves the same aim. A
symbol key is important to help the recipient understand the plans.

37 Owners should do everything reasonably practicable to make sure that such
information is made available to enquirers. They are likely to receive many routine
applications for information and should consider how best to make information
available at short notice. They should also make arrangements to deal with
emergencies outside office hours so that operatives can be given plans of
underground services when they receive their work instructions.

38 Some owners may have reservations, for reasons of security, about supplying
copies of their underground services plans for areas such as those around important
civil and military establishments. In such cases, an alternative method should be
used; for example, a representative could be sent to the site to provide information.

Use and limitation of plans

39 Plans alone are not sufficient to identify and locate services before starting
work. They provide basic information on which to base a thorough site survey
before work begins.

40 Plans vary in scale, content and style. Two examples are shown in Figures 3
and 4. Provide adequate instruction and training in how to read and interpret plans
to anyone who needs to use them. Ideally, plans should be in colour to assist their
interpretation and understanding.

41 Plans can give an indication of the location, configuration and number of
underground services at a particular site and should help subsequent tracing by
detecting devices or locators. However, they are not always drawn accurately to
scale and, even if they claim to be, you should not rely on them to obtain distances
or depths. For example, errors may have been made during drafting, or
reproduction may have changed the scale, especially if the plan was obtained from
a microfiche slide or digital map. Accuracy may be further limited because:

m the position of reference points (eg the kerb line) may have changed since the
plans were drawn;

m re-grading of the surface may mean that the depths shown are now incorrect;

m services, particularly cables, may have been moved without the knowledge of
their owners/operators;
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® N many cases service connections are not marked;

m services marked as straight lines may, in practice, snake. Excessively long
cables may have been laid in horizontal loops outside substations, switch
rooms etc;

m plans may show spare ducts;

m the routes of older services in particular may not have been recorded, so the
absence of records should never be taken as proof that the area in question is
free of underground services.
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Reference should be made to HSE Guidance, HS(G)47 "Avoiding Danger from Underground Services" and GS6 "Avoidance of Danger from Overhead Power Lines".

Figure 3 Example of an electricity plan

42 These limitations make it very important that you take into account other
indicators and use a suitable detecting device and safe digging methods.
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Figure 4 Example of a plan of gas pipes

43 The service location information should be copied onto the working drawings
for the guidance of those carrying out the work. Information should include all
relevant features, such as valve pits, depths etc. Take particular care where
topographical changes have occurred since services were laid.

44 Those using or interpreting plans need to have sufficient knowledge and

experience to understand what the plans show in order to determine the likely
presence of services on the work site.
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Case study 2

A 3-phase electrical cable was struck during excavation works by a renewable
energy company. The cable was not marked with tape or tiles. The cable was
shallower than shown on the plan. The work area was not surveyed to locate
underground services. Relying on plans is not sufficient. The work area should
be surveyed to accurately locate services shown on plans.

Service identification surveys

45 A service detection and mapping survey of the work area should be
undertaken at the planning stage as its findings will be useful to the designer(s)
and contractor(s) in designing out and planning to reduce the risk of damage to
the underground services.

46 Time spent on a survey at this stage can save significant costs and delays to
the work by allowing for the avoidance of damage to underground assets and
efficient programming of the work.

47 More information on identification surveys is given in ‘Detecting, identifying and
marking underground services’.

Your duties as a client

48 Clients have a duty to make reasonable enquiries about underground services
and pass relevant information to the designer(s) and contractor(s). Your own files
and other records may contain information on underground services. If they do,
remember that it may have been obtained for previous work and may be out of
date. The most up-to-date information should be included in the tender information.

49 A client who is unable or unwilling to obtain this information must allow the
contractor sufficient time and resource to do so instead.

50 Clients need to consider how contractors have addressed the risks from
underground services.

Your duties as a designer

51 Designers have a duty to reduce or ‘design out’ the risks arising from damage
to underground services. Having reduced the risks to a level as low as reasonably
practicable by design, information should be provided to those doing the work
about the risks that remain. In most cases, the best way of informing contractors
and individuals doing the work is by providing this on working drawings.

52 You will need to know if there are underground services present so that you
can amend the design to avoid them where possible.

53 For building work, re-siting the services away from the work is often a
reasonably practicable means of avoiding the risk. Ask the service owner/operator
to do this and include adequate notice.

54 Other options to re-siting the services may include:

m repositioning or redesigning structures or parts of structures to ensure that
services are avoided during the work;
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m arranging for the supply to be disconnected during the work; or, if none of
these are possible;

m choosing methods to avoid the services; for example, by using ground beams
to bridge or span the services.

55 For electricity cables more than other services, there may be a need to make
them dead for the work to proceed safely. Contact electricity companies as early as
possible to allow them to isolate supplies. Plan project schedules to allow sufficient
time for this to happen.

56 If the cable cannot be made dead, an alternative safe way of doing the work will
be required.

57 Permanent structures such as buildings should generally not be built over
services, nor should services be encased in concrete as this may introduce
additional risks to construction workers and can prevent future access to the
services. If it is not possible to avoid building structures over any service, make
arrangements with the utility to relocate the services in a duct or something similar.

58 Consider the location of underground gas pipelines when planning building,
excavation, landfill or other such work. Such activities may either cause damage to
the pipelines or deny access to them for maintenance purposes. Make suitable
arrangements for future access and maintenance before undertaking the work.

59 Consider ancillary work, including the erection of perimeter fencing and walling,
or the position of temporary and permanent roadways onto the site that may affect
underground services at the site perimeter. Early identification and planning are
essential if you are to control risks during the entire construction phase of the
project, including enabling works.

Case study 3

A self-employed sub-contractor was burnt when he struck a 415V
electrical cable with an electrical breaker he was using to break up
some concrete. The client had chosen to build over the cable rather
than have it diverted. The cable had been protected by a conduit and
its location was known. The client did not tell the contractor of its
location before starting work and the contractor did not ask. The cable
was diverted following the incident.

Some specific situations

New housing developments

Underground services within the confines of partly completed housing
developments are especially prone to damage from ongoing construction
work. Each utility company should keep to its agreed position; see
Guidelines on the positioning of underground utilities apparatus for new
development sites Volume 2. A common trench may help to control the
position and separation of underground services. Special arrangements may
be necessary to restrict vehicle and mobile plant crossings to locations
where temporary protection for the services has been provided.

Where new services such as electrical or gas supplies are being installed, it
may be possible to reduce risks by not installing or commissioning them
until other groundworks and work on the installation have been completed.
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This should be considered early in the design process to allow the works to
be sequenced accordingly.

Close liaison should be maintained between the developers, their
contractors and the utilities. The builder/developer should keep a marked-up
plan of the estate showing the up-to-date position of underground services
(including any variations from planned routes) on site for the information of
those involved in excavation and groundwork.

Major hazard pipelines

Pipelines are used to convey a wide range of fluids, including oils and other
petrochemicals, ethylene, oxygen, nitrogen and similar industrial gases and
a number of other chemicals.

The more hazardous of these pipelines (known as major accident hazard
pipelines) are not normally found in residential areas. They are usually in
rural areas and often near chemical and petrochemical installations. Cross-
country pipelines are also found on agricultural land. They usually cross
roads, railways and motorways etc at right angles.

It is important to consider the location of underground pipelines before
carrying out building, excavation, landfill or other such work. Such
activities may not only cause damage to pipelines but could also affect
future access to them for maintenance purposes. Both the landowner
and local authority should be contacted for further information; it is a
statutory requirement for plans of pipelines to be lodged with local
authorities.

Liaison with the pipeline operator is important, as information can be
provided about not only the location but also the nature of the fluid being
transported, any restrictions on excavations near the pipeline, the
precautions to be taken during excavating and action to be taken in an
emergency. Accordingly, where work is proposed near pipelines, the specific
requirements of pipeline operators should be adhered to.

Installing new services near existing services

60 New underground services often have to be laid in ground which contains
existing services. Where it is reasonably practicable to do so, the designer planning
the new installation should aim to site it so that it is separated from all existing
underground services by the distances specified in Guidelines on the positioning
and colour coding of underground utilities’ apparatus Volume 1.5

61 It is important to have information about existing services to help select a route
for the new service that avoids them. The risk of contact with existing services can
be reduced by choosing a route with a low density of underground services. For
example, a cable television duct might be routed at the side of a road if there is a
reduced cable density there.

62 Designers of pipelines should also be aware of the guidance in A guide to the
Pipelines Safety Regulations 1996,° which advises that the parallel running of similar
pipelines in the street should be avoided. Liaison with the owners of services is
important as they are in a position to provide information to the designers to enable
them to make such decisions.
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63 Where you cannot achieve the recommended separation, there should be as
great a separation as is reasonably practicable. Where the installation of a service
would obstruct access to an existing service you should use all reasonably
practicable means to avoid this. In particular, avoid the practice of laying multiple
ducts directly above other services. This may require diversion of services or the
installation of accessible shared service ducts or chambers.

64 If the utility or its contractors laying the new service have had to reduce the
separation, they should inform the owner/operator whose service has been affected
so that they can then amend their records for future reference.

Your duties as a contractor

65 Contractors must prepare safe systems of work for their employees by
identifying the hazards they are likely to encounter during the work and making a
suitable and sufficient assessment of the risks posed by those hazards. Clear
information on the type, location and status of underground services and the tools,
equipment and working practices they will require to avoid damaging the services is
essential.

66 Make sure that those doing the work have sufficient information, clear
instruction and training to work safely, and that proper management and
supervision of the work ensures that it is done safely.

67 Information about the risks from underground services should be provided
before arriving on site. Where services have been disconnected, this should be
recorded and information about where and when the disconnection was done
should be given to the contractors working in that area. Co-operate with any
principal contractor to make sure any rules or agreed methods of working are
adhered to.

68 Anyone who carries out work near underground gas pipes and associated
equipment should observe any specific requirements made by the gas transporter,
and make sure that access to the equipment is available at all times. Do not make
any unauthorised repairs to gas pipes. If in doubt, seek advice from the appropriate
gas transporter.

69 Where heavy plant may have to cross the line of any vulnerable service during
construction work defined crossing points should be provided and used. Keep the
number of crossing points to a minimum, indicate them clearly and do not allow
crossings at other places along the line of the service. Where an existing road does
not adequately protect the pipe, crossing points should be suitably reinforced with
sleepers, steel plates or a specially constructed reinforced concrete raft, as
necessary. The owner/operator of the service will advise on the type of
reinforcement necessary.

70 On completion of the work, provide information on underground services, found
or newly installed, to the client and the owners of other services encountered. This
will allow them to update their own records on the position of their services and
should be made available to others who will need to use this information for
subsequent maintenance, repair and construction work.
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Emergency work

71 There will be occasions where it is necessary to do emergency work to
repair damaged services in order to make them safe or restore them
following damage. Often this emergency work may just require a temporary
fix before a permanent repair can be done, though circumstances may mean
it is appropriate to make a permanent repair immediately.

72 Routine work that does not arise from a safety-critical situation, and
could be planned, should not be done as emergency work.

73 Emergency work still requires planning and assessment of the risks
before and while carrying it out. Attempts must be made to obtain
information about underground services in the area.

74 Inevitably, there will be greater emphasis on the work on site to locate
services and excavate safely. This is not an excuse for cutting corners or
running unacceptable or avoidable risks. The work must be done by individuals
with sufficient knowledge and experience, and be reviewed as it is undertaken.

75 Those managing emergency work must balance the risk of potential
damage to underground services against the continuing risk from the
emergency situation. For example, the risk of damage to cables while
isolating a gas pipe to stop a leak must be weighed against the risk of fire
and explosion from the continued leak. In all cases, make sure that the
overall risk to safety is not increased.

Detecting, identifying and
marking underground services

In summary

Locate the services identified at the planning stage survey as being in the
work area.

Make sure those involved in detecting and identifying services are
competent in the proper use of survey tools and detecting devices as well
as reading/interpreting plans.

Once detected, identify and mark the services and confirm their status - ie
whether electricity cables are live, whether gas pipes are pressurised — and
then record their location.

Detecting services
76 There are different levels of survey:
m  Desktop study: Involves requesting and considering the service drawings from

the owners of underground services. This should be done for all projects that
involve excavation or penetrating the ground.

Avoiding danger from underground services Page 18 of 40



Health and Safety
Executive

m  Desktop study and site investigation: Involves using the information from the
desktop study to assist a physical inspection of the site (looking for physical
signs such as inspection hatches, reinstated excavations, street lights and
telecoms boxes) and a survey using detection tools.

m  Physical identification of the services: In addition to the above, this involves
taking steps to detect and identify the underground services through trial holes
to verify their location, depth and identity. It may also involve passing a tracing
device through a pipe or tunnel.

77 The level of survey needed will depend on the nature of the work site. Some
congested urban locations will require a more detailed survey than some brown
and green field sites. The decision on the necessary level of survey should be
informed by an assessment of the likelihood of underground services being present,
based on the information obtained for the work site. The designer should make this
decision at the planning stage in consultation with the contractor and surveyor.

78 The results of the survey should be shared with the designer and recorded in
a clear, usable format on working drawings to be shared with those working on
the site and, where possible, marked out on site.

79 Those doing the survey need to have sufficient knowledge and experience in
the use of survey equipment and techniques. They will need to understand the
limitations of the equipment, the effect of differing ground conditions on the
survey results, how to survey a given area effectively, and to appreciate the
limitations of plans and drawings provided by the service owners. Some training
providers offer courses in service detection and mapping and an NVQ
qualification in utility mapping.

80 The position of any services in or near the proposed work area should be
pinpointed as accurately as possible using a detecting device in conjunction with
up-to-date service plans and other information which provides a guide to the
possible location of services, and help interpret the signal.

81 Take account of any indications that underground services exist, such as the
presence of lamp posts, illuminated traffic signs, gas service pipes entering
buildings, pit covers, pipeline marker posts, evidence of reinstated trenches etc.
However, if there are no such indications, this does not mean that there are no
underground services.

82 Plans do not normally show the position of gas service connections and their
existence should be assumed. It may be possible to estimate the probable line of
the service connection pipe from the gas meter position, or from the point of
entry into the premises.

83 Gas plant may be shown by valve boxes, pits and housings. However, covers
for valve boxes and pits will sometimes not show clearly whether gas is the
service present; if in doubt, contact the gas transporter.

84 Anyone selecting detection tools and survey methods must understand the
range of methods and tools and their limitations. In particular, they need to be
aware of the potential for false readings or signals in certain techniques as they
may lead to inaccurate information being included in the plan of work and, in turn,
lead to a false sense of security.
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Types of detecting devices or locators

85 The main types
available can be classed
as follows:

® Hum detectors are
receiving instruments
that detect the
magnetic field
radiated by electricity
cables which have a
current flowing
through them. They
do not respond to:

cables where there
is little or no
current flowing; for
example, service
connection cables
to unoccupied
premises or street
lighting cables in
the daytime;

direct current
cables;

some well-
balanced high-
voltage cables,
where these
generate relatively
little field (which in
turn may be further
screened by the
cable sheathing);
pot-ended cables, see paragraph 89.

®m Radio frequency detectors are receiving instruments that respond to low-
frequency radio signals, which may be picked up and re-emitted by long
metallic pipes and cables. If radio frequency detection is used, other metallic
objects such as abandoned pipes, cables and tram tracks may re-radiate the
signal and results may vary appreciably according to locality, length of the
underground cable or pipe and distance from the termination and
geographical orientation.

m Transmitter/receiver instruments, where a small portable transmitter or signal
generator can be connected to a cable or pipe, or placed very close to it so
that the signal is introduced into it. The receiver, typically the same radio
frequency detectors mentioned above, can then detect this signal. Usually the
location of some part of the cable or pipe needs to be already known so that
the transmitter can be properly positioned. A direct connection is not required
but accuracy will be greatly improved if a direct connection can be made.
Some signal generators can be sent along pipes. They can provide useful
information in difficult situations where the techniques using hum detectors
and radio frequency detectors have not been successful. Use of signal
generators will significantly increase the accuracy of the service
location.

m  Metal detectors are conventional detectors, which will usually locate flat metal
covers, joint boxes etc, but may well miss round cables or pipes.
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m  Ground probing radar is a method capable of detecting anomalies in the
ground. When these anomalies can be plotted into a continuous line it may
indicate a cable, duct or pipe. However, this technique alone would not
determine the precise nature of the service and it should be supported by
information available about the services present and also, preferably, by the
use of other more conventional forms of detecting device. Knowledge of
ground conditions is important. For example, false readings are most likely
where there are boulders and debris in the ground or where the ground has
often been disturbed. Because of equipment costs and the need for specialist
training it may be cost-effective to use firms specialising in this technique.

m Radio frequency identification (RFID) is a system increasingly used to mark or
‘tag’ new services. These markers can be programmed with information about
the particular service and its depth, and this information can be read by
detecting devices. The accuracy of the information depends on the marker being
properly attached to the service. As a developing system, RFID will often be
found on new services so will not necessarily assist with older services. RFID
marker systems may require specific detecting tools that may not be compatible
with one another.

86 Some instruments use more than one of the technologies listed and may
include a depth-measuring facility.

Using a detecting device

87 The degree of confidence with which underground services can be detected
depends on a number of factors, such as:

the training, skill, hearing and experience of the operator;
the characteristics of the device being used;

the calibration and reliability of the detecting device;

the type, length and depth of the service;

for cables, the magnitude of the current being carried;
the effects of other nearby services;

the nature of surface conditions, eg reinforced concrete;
the nature of the ground conditions;

whether or not a signal generator is being used.

88 Anyone who uses a
locator should have
received thorough training
in its use and limitations.
Always use detection
devices in accordance
with the manufacturer’s
instructions, check and
calibrate regularly, and
maintain in good working
order.

89 Occasionally, cables
are terminated in the
ground by means of a
seal, sometimes with
external mechanical protection. These ‘pot-ended’ or ‘bottle-ended’ cables should
be treated as live and should not be assumed to be abandoned or disused. They
can be difficult to detect with locators even when ‘live’.
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90 A locator may not be able to distinguish between cables or pipes running close
together and may represent them as a single signal. If, for example, two are sited
one above the other the lower one may not be detected. Use signal generators
whenever possible as they greatly increase the accuracy of detecting and tracing
an underground service.

91 Locators (with the possible exception of ground-probing radar) do not detect
plastic pipes or other non-metallic services unless:

m a metallic tracer wire has been laid with the pipe. This enables a signal
transmitter/receiver to be used. Plastic gas and water pipes are the non-
metallic services most likely to be encountered and few have been laid with
metallic tracer wires in the past, with the exception of plastic pipes on LPG-
metered estates; or

m a small signal transmitter or tracing rod is inserted into and pushed along the
pipe or duct. This is a sophisticated technique which may not be appropriate
for many jobs; or

m  RFID markers, or similar, have been affixed to or overlay the pipes.

92 Note: Tracer wire(s) on a service may not be continuous due to being damaged
or not properly laid out, therefore the true length of a particular service may be
missed.

93 If a service recorded on a plan cannot be located, seek appropriate assistance
or advice from the service owner.

94 Many telecommunication and railway signalling cables cannot be located by
detecting devices, unless metal components (such as a metal sheath) are
connected to earth, they have been tagged with location markers, or they are laid in
ducts where tracing rods can be used.

95 Services should be traced through the full extent of the work area as they may
not run in straight lines. Cables will often have kinks or loops and pipes may have
joints or bends that are not shown on service drawings.

96 Use trial holes to positively identify a service and its depth. Exposing a service
safely in this way will allow its status to be checked and may make it easier for a
tracing signal to be applied.

97 Note the line of any identified services and mark with waterproof crayon, chalk
or paint on paved surfaces (use biodegradable paint or erase residual markings as
far as possible after excavation), or with wooden pegs in grassed or un-surfaced
areas, preferably to one side of the service. Steel pins, spikes or long pegs which
could damage services laid at shallow depth should not be used.
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Safe excavation

In summary

Determine the method or technique for excavating near underground
services before work starts, taking account of:

the nature and scope of the work;

the type, position and status of underground services;
the ground conditions;

site constraints.

Provide those doing the work with a written plan, including information
about the location and nature of underground services. They should be
competent, provided with appropriate personal protective equipment (PPE)
and work equipment, and allowed sufficient time.

Identified services should be carefully exposed and clearly marked. A permit
system may be appropriate for particularly hazardous work. This will involve
written authorisation by a responsible person, identifying the work to be
done and the precautions to be taken. A permit system needs suitable
supervision and monitoring to ensure that the conditions of a permit are
complied with (see paragraph 163).

Backfilling of excavations must properly support and protect the
underground services. Concrete must not be used to encase services when
backfilling.

If an underground service suffers damage during the excavation or
subsequent work, inform the owner/operator. In the case of electricity
cables, gas pipes, other pipelines or high-pressure water mains, arrange to
keep people well clear of the area until it has been repaired or otherwise
made safe by the owner/operator.

Exposing services

98 All those working to expose services and those supervising them must be
competent to do so. They should have had sufficient information, instruction and
training to:

m understand the risk to safety from damaging services;

®m use detection tools;

m practise safe excavation techniques and understand the value of hand digging
and the risks from using power tools or mechanical excavators.

99 Excavation work should follow safe digging practices. Once a detecting device
has been used to determine position and route, excavation may proceed, with trial
holes dug (using suitable hand tools or vacuum excavation), as necessary, to
confirm the position of any detected services. Take special care when digging
above or close to the assumed line of such a service.

100 You should carefully plan and manage mechanical excavation, which is a

common source of damage to services. Another person should assist the
excavator driver, from a position where they can safely see into the excavation and
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warn the driver of any services or other obstacles. This person should remain
outside the operating radius of the excavator arm and bucket.

101 Instruct drivers to stay in the cab if a cable is struck. If drivers climb down, they
may be electrocuted. When a cable is struck, the area should be isolated and
secured; no one should go into the excavation or approach the excavator or the
cable until the cable owner has made the damaged cable safe.

102 The danger created by damaging a gas pipe with an excavator is much greater
than if the damage is done with a hand-held power tool, the opposite is true for
work near electricity cables.

103 Remember that the effects may not only occur at the point of impact, for
example:

m damage to a service connection may result in unseen damage to the
connection inside the building;

m gas from a damaged pipe may travel along the line of a service pipe into a
building, causing a dangerous build-up of gas there.

104 Hand-held power tools can damage services and should be used with care
until the exact position of the service has been determined. You may use them to
break a paved or concrete surface above a service, unless there are any indications
that the service is particularly shallow or too close to the surface to be broken up.

105 Hand tools are a common source of accidents if incorrectly used. However,
when used carefully, they can normally provide a satisfactory way of exposing
services.

106 Make every effort to excavate alongside the service rather than directly above
it. Avoid using hand-held power tools over the service unless:

m the service has already been exposed by digging under the surface to be
broken out and it is at a safe depth (at least 300 mm) below the bottom of the
hard surface material; or

m  physical precautions have been taken to prevent the tool striking the service.

107 Mechanical excavators and power tools can be used to break up hard
surfaces where the survey has proved that there are no services, or the services
are deep enough so as not to be damaged by such tools.

108 Using hand-held power tools to break up hard surfaces often leads to
accidents. Where practicable, only use such power tools 500 mm or more away
from the indicated line of a service buried in or below a hard surface. Having done
S0, the service should then be positively located by careful hand digging under the
hard surface. Gradually remove the hard surface until the cable is exposed. If the
cable is not so exposed, then assume it is embedded within the surface.

109 Use a cable locator as a depth guide down the side of the excavation. The
500 mm safety margin may be reduced:

m  where congestion of services renders it impracticable; or
m  where surface obstructions limit the space available;

but only if the line of the cable has been positively identified by plans,

confirmed by a locator, and additional precautions are used to prevent damage
to the services.
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110 Final exposure of the service by horizontal digging is recommended, as the force
applied to hand tools can be controlled more effectively. Use insulated tools when
hand digging near electric cables. In particular:

m spades and shovels
(preferably those with
curved edges) should
be used rather than
other tools. They
should not be thrown
or spiked into the
ground, but eased in
with gentle foot
pressure;

m picks, pins or forks
may be used with
care to free lumps of
stone etc, and to
break up hard layers
of chalk or
sandstone;

m picks should not be
used in soft clay or
other soft soils near
to underground
services.

111 Safe methods of
excavating may include
vacuum excavation, Figure 7 Using an air digging tool

which may incorporate

use of water jetting and high-velocity air jets. They can be very effective in
congested excavations where mechanical excavation and use of hand tools is
difficult. However, they have limitations and will not work on all ground conditions or
materials such as concrete.

112 Assess the precautions needed to prevent injury — to the operative or those
nearby — from ejected soil and other material and put in place appropriate controls.

113 Assess carefully the use of jetting tools to excavate around cables as there is
potential for old and fragile cables to be damaged by the jet of water or air.

114 Make frequent and repeated use of locators during the course of the
work. Service location is likely to become more accurate as cover is removed.

115 Once exposed, services may need to be supported and should never be
used as handholds or footholds for climbing out of excavations.

116 Sometimes there may be joints in cables. These may be enclosed in
earthenware pipes, filled compound, or be of cast iron or plastic epoxy-filled
casings. They need proper support and should not be roughly treated. Do not
move, except in consultation with the owner.

117 Where gas pipes cross or run alongside excavations, changes in backfill etc
may cause differential ground settlement and increased stress in the pipe.
Wherever an excavation may affect support for a gas pipe, consult the owner. In
some cases, it may be necessary to divert the gas pipe before work begins.
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118 Assume all services are live until disconnected and proven safe at the
point of work. Obtain written confirmation of disconnection from the owner/
operator before removing a redundant service.

Protective clothing

119 Burns are the main injuries that result from damage to live electrical cables or
from fire or explosion following a gas leak. In many cases, burns are made more
severe by the injured person working bare-chested. Even ordinary work clothing
can greatly reduce the severity of the burns and protective clothing is better.
However, clothing made from man-made fibres such as nylon may melt and stick
to the skin, increasing the severity of the burns.

120 Where electricity cables may be encountered during excavation work,
employers should consider whether the work justifies wearing clothing designed to
protect against electric arc, or flame-retardant clothing. Advice on the suitability and
performance of protective clothing should be available from reputable companies
specialising in its supply.

121 Wearing protective clothing is not a substitute for a safe system of work.

Identifying exposed services

122 Once underground services have been uncovered, failure to identify them
correctly is another common cause of accidents. A wide variety of materials and
colours have been used for services over the years. Furthermore, some services
may be very similar in appearance and some services run in ducts made of various
materials, including asbestos cement, making them difficult to identify. Adopt the
following approaches until you have positively confirmed the identity of the service:

m  Water pipes, electricity cables and telecommunication cables may be covered
in black plastic. If any black plastic service is found, assume it is a live
electricity cable.

m |ron and steel water pipes and gas pipelines may appear very similar. If any
such pipe is uncovered, treat it as if it were a gas pipe.

m  Always treat continuously welded steel pipes as if they contain a hazardous
or high-pressure fluid.

m At collieries, beware of electricity cables, some of which are yellow or blue and
may be mistaken for other services.

m  On some building sites beware of electricity cables being placed in yellow
service pipes or blue water pipes.

m  Where there is any doubt about the identity of an exposed service treat it as an
electricity cable or gas pipe until proved otherwise.

123 For modern installations, most utilities have agreed a national colour coding
system for underground services, described in Guidelines on the positioning and
colour coding of underground utilities’ apparatus. This colour coding system should
not be confused with the one contained in BS 1710:1984,” which generally applies
to above-ground building and process services.

124 Remember that:
m old, non-utility services or other pipelines may not conform to this system;

m  colours may look different under poor or artificial lighting;
m  ducts could include any of the services.
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125 Once the exposed service(s) is identified, determine its status, ie is it live or
dead? The status of the service may change, eg an electricity cable may
become live or a pipe pressurised, so check the status when work near
the service begins.

Marking identified services

126 The system used to mark the identified services needs to be agreed and
understood by all those working on site. If you use a colour coding system, this
should correspond to the national colour coding system referred to in
paragraph 123.

127 The services should be marked on site plans and on the ground. Markings on
the ground are typically done with paint, though stakes, pins or posts can be used.
Take great care if using stakes, pins or posts to make sure that they are not driven
into ground where they could damage the services. For example, do not use them
directly above the identified services.

Safety at excavations

128 Excavations should be properly supported, stepped or battered back to
prevent them collapsing. Excavation support may involve the use of shuttering and
shoring or a trench box system. Provide a safe means of access into the
excavation, such as a secured ladder.

129 Provide edge protection, fencing and or coverings to prevent anyone falling
into the excavation. Also take steps to prevent excavated material falling into the
excavation.

Backfilling

130 Backifilling of any excavation should be done carefully to make sure that
services are not damaged. Put back warning tiles, tape etc in their original position
above the services unless visual examination after exposure showed this to be
incorrect, in which case replace them above the service to which they refer. Do not
use warning tape for any other purpose (for example, guarding an excavation) and
do not discard it in an excavation during backfilling.

131 If road construction is close to the top of a gas pipe, ask the owner/operator
about necessary precautions. Do not reduce the road construction depth without
permission from the local highway or roads authority.

132 Backifill materials containing items likely to damage the services, such as large

pieces of rock and hard core, should not be used. You can obtain further

information on backfilling from:

m utilities and owner/operators, for their particular services;

m the Code of Practice (under Section 71 of the New Roads and Street Works
Act 1991) Specification for the reinstatement of openings in highways.®

133 When backfiling an exposed gas pipe, observe the following:

m  Backfill material adjacent to gas plant should be suitable fine material or sand,
containing no stones, bricks or lumps of concrete.
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m  The backfill should be suitably compacted. Where the excavation has exposed
an existing gas pipe, compaction should give comparable support and
protection to that before the excavation. In all situations, compaction beneath
the pipe is particularly important to prevent any settlement that would
subsequently damage the pipe.

m  There should be no power compaction until
200 mm cover of selected fine fill has been suitably compacted.

m Do not use concrete backfill within 300 mm of a gas pipe.

Use of concrete as backfill

134 Services should not be buried or encased in concrete as excavating
close to them is dangerous. Using mechanical means to break up concrete
can cause damage to cables or pipes which, if live, will likely mean that
anyone present will be injured. Service owners should ensure that their own
employees and contractors are aware that this practice is unacceptable.

Updating plans

135 If the plans or other information have proved to be inaccurate (for example, a
service has been found well away from its recorded position), or if the present work
changes the path or depth of a service, inform the service owners/operators (preferably
before the excavation is backfilled) and they should amend their records accordingly.

136 The plans for new services should show how they have been laid, not how they
were designed. Contractors may need to amend the design drawings accordingly.

Electricity cables

137 Most underground cables are laid in trenches between 450 mm and 1 m deep.
Some high-voltage cables will be deeper. However, never assume depths; you
may find cables at shallower depths.

138 In most cases, there will be no permanent surface marker posts or other visible
indication of the presence of an underground cable. Even if no cables are shown on
plans, or detected by a locator, there may still be cables present that could be live

and you should keep a close watch for any signs that could indicate their presence.

139 A cable is positively located only when it has been safely exposed. Even
then, digging should still proceed with care as there may be other cables and
services adjacent or lower down. In addition, some lines of 11 kV or greater can
be laid out as separate single-phase cables, spread out up to 600 mm across,
particularly near cable joints. Where it is clear there is a risk of damage to a cable
during the course of any work, the owner(s) may wish to be present on site.

Cables in concrete

140 It is bad practice for cables to be encased or buried in concrete.
Unfortunately, it is not uncommon to find cables encased in concrete.

141 Using hand-held power tools to break up concrete can damage cables
and, if the cable is live, anyone present is likely to be injured.
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142 Careful planning is important to find alternative routes or, failing that, to
arrange to make the cable dead. Cable owners are likely to want to attend
the site to verify the circumstances surrounding any request to make dead.
Electricity companies should co-operate, subject to the request being
reasonable, and deal with the request as soon as possible. An alternative
supply or bypass arrangement could be used to allow the cable to be made
dead.

143 Work with the cable live should only be done if the circumstances mean it is
unreasonable to make the cable dead, and if you take suitable precautions to prevent
injury. If there is no alternative route, and the cable cannot be made dead, then you
should agree alternative safe methods of excavation with the cable owners.
Remember that powered hand tools used close to live cables are likely to represent
the greatest risk of injury.

144 When work can proceed safely only after a cable has been made dead, the
parties involved should continue to liaise to ensure that work is completed, and
workers are clear, before the circuit is re-energised. A permit-to-work system may
assist in managing this process.

145 Cables may have been laid directly in the ground with a bed or surround of fine
soil or sand, or in cement-bound sand, or in earthenware or plastic pipes or ducts.
Very occasionally, they may be in steel pipes. They may have a layer of tiles, slabs
or coloured plastic marker tape laid above them. However, any such protection
may have been disturbed and moved and you should not rely on them to give an
accurate indication of a cable position.

Gas pipelines

146 The depth of cover for gas mains laid in a roadway is normally about 750 mm,
and for those laid in a footway about 600 mm. The depth of cover for gas service
connections is normally about 450 mm in both roads and footways. However, on
private property, including at entry positions to buildings, the depth of cover for the
service connection may be less, about 375 mm. High-pressure gas transmission
pipelines are usually buried with at least 900 mm cover. However, never assume
depths; pipes may be found at shallower depths.

147 Gas pipes are generally laid directly in the ground, although in certain soils
selective backfill may have been used as a bed and pipe surround and, on occasion,
pipes may be laid in ducts. Ductile iron pipe will sometimes be found wrapped in
loose-fit polyethylene (PE) sleeving as protection against corrosion. PE mains may be
inserted into redundant iron gas mains and PE service connection pipes may be
inserted into yellow convoluted ducting on new housing estates.

148 Markers may also have been used to indicate gas services, namely:

m  marker tiles, which may have been used above gas pipes; for example, when
they have been laid at shallow depths in bridges or above cellars;

m  coloured plastic markers, including for PE mains;

m  marker posts/plates, which may show the position and size of valves or test
points on gas mains.

However, such markers may have been disturbed and you should not rely on them
as an accurate indicator of position.

Avoiding danger from underground services Page 29 of 40



Health and Safety
Executive

149 Locate PE gas pipes by hand digging before mechanical excavation begins.
This may also be necessary for metallic pipes if they have not been successfully
located by a pipe-detecting device. This is particularly important for service
connection pipes, which will not be marked on plans. A suitable hand-digging
method is to dig a trial trench along the road near the kerb or in the footway where
the service connection pipes are likely to be at their shallowest. When the position
and depth of the pipes have been determined, work can proceed.

150 Gas pipes may have projections such as valve housings, siphons and stand
pipes that are not shown on the plans. To allow for this, do not use mechanical
excavators within 500 mm of a gas pipe. The gas transporter may advise greater
safety distances, depending on the pipeline pressure.

151 Never disturb pipe restraints or thrust blocks (or the ground supporting
them) where they are close to gas mains as this can cause sudden failure of the
main.

Gas leak or damage
1562 If a gas leak is suspected, do not attempt repairs. Instead, take the following
action immediately:

m Evacuate everyone from the immediate vicinity of the escape. If the service
connection to a building or the adjacent main has been damaged, warn the
occupants to leave the building, and any adjoining building, until it is safe for
them to return.

m Inform the gas distribution network operator by telephoning the National Gas
Emergency number 0800 111 999.

m  Prohibit smoking, and extinguish all naked flames and other sources of ignition
within at least 5 m of the leak.

m Help gas transporter staff, police or fire services, as requested.

153 Report any damage, however slight, to the owner. Where an excavation
uncovers a gas pipe with a damaged wrapping, tell the owner so that they can
make repairs to prevent future corrosion and leakage.

Other work near gas pipelines
154 Because of the risks they pose, do not undertake the following without
consulting the pipeline owner/operator:

the use of explosives within 30 m of any gas pipe;

piling or vertical boring within 15 m of any gas pipe;

excavation work within 10 m of any above-ground gas installation;

building a manhole, chamber or other structure over, around or under a gas
pipe;

m  work that results in a reduction of cover or protection over a pipe.

155 If you are to carry out welding or other hot work involving naked flames within
10 m of exposed gas plant, ask the gas transporter to check the atmosphere
before work begins and continue monitoring during the work. Take care to make
sure that no damage occurs, particularly to plastic gas pipes or to the protective
coatings on other gas pipes.

Water pipes and sewers

156 To avoid the effects of frost, water mains and sewers are generally laid at
depths of 900 mm or more; water services to premises normally have about
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750 mm cover; unless local circumstances necessitate shallower depths. In
general, work near underground water pipes is of low risk and most precautions
are more concerned with reducing the cost of damage than with eliminating

the risk.

157 However, there are some dangers and precautions should include:

m  Where work is carried out near water mains, obtain plans from the relevant
water company and use a pipe locator. However, plastic pipes will not be
detectable by most detecting devices. Follow safe digging practices, using
hand tools as far as practicable.

m At bends in mains, concrete thrust blocks may be used. Under no
circumstances should either thrust blocks or the ground supporting them be
disturbed, as this can cause sudden failure of the main.

m  Support exposed water pipes, as necessary, and use the correct method of
backfilling. For advice, contact the relevant water company or water authority.

m If a water pipe or its wrapping is damaged, inform the relevant water company
or water authority — and the owners of any other underground services which
may be affected — immediately. Do not make unauthorised repairs.

Major hazard pipelines

158 These pipelines may be laid directly in the ground, although sometimes
selective backfill will have been used as a bed and pipe surround. They are normally
buried with at least 900 mm cover and may be even deeper where they cross
roads and railways. Therefore, they are unlikely to be affected by shallow
excavations.

159 Although marker posts/plates are sometimes used to indicate the position, size
and ownership of pipelines, such markers may have been disturbed and you should
not rely on them as an accurate indicator of position.

160 Locate pipelines by hand digging before using mechanical excavators
nearby. In any event, do not use mechanical excavators within 500 mm of a
pipeline.

161 Most pipelines will be protected against corrosion by a coating. This will
normally be:

m coal tar or bitumen — coloured black, sometimes with traces of white
limewash;

m  polyethylene cladding — usually yellow;

m fusion-bonded epoxy powder — can be any colour, usually green or beige.

162 Some pipelines will be protected against corrosion by an alternative method
known as cathodic protection, which will be linked to the pipeline by cabling. Both
pipeline coatings and cathodic protection systems are susceptible to damage, even
with hand tools, so take great care when excavating and backfilling and use a
physical means of prevention (such as boards etc) where appropriate. It is
important to report to the owner/operator any damage, including to the corrosion
protection, before reburying the service.
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Case study 4

A worker suffered
severe burns after
drilling in to a low-
voltage cable during
work to install street
furniture. The electrical
cable had been
moved, wrapped in
plastic and encased in
reinforced concrete
during earlier works to
redevelop the street k.
environment. Its location had not been recorded by the contractor managlng
the work.

The cable should not have been encased in concrete. It should have been
moved in consultation with the electricity distribution company.

Permit to work

163 A permit-to-work system is a formal recorded process used to control work
that is identified as potentially hazardous. It is also a means of communication
between managers, supervisors and operatives who carry out the hazardous work.

164 A permit-to-work system aims to ensure that proper consideration is given to
the risks of a particular job, and authorises certain people to carry out specific
work at a specific site at a certain time — and sets out the precautions needed to
complete the job safely.

165 Essential features of permit-to-work systems are:

m clear identification of who may authorise particular jobs and who is responsible
for specifying the necessary precautions;

m clear identification of the types of work considered hazardous;

m clear identification of permitted tasks, risks, duration and control measures to
be applied.

166 A permit-to-work system will be more effective if you have consulted
operatives. Imposing systems without consultation can lead to procedures that do
not reflect the circumstances on site.

Some specific sites and situations

Safe systems of work for trenchless methods

167 Trenchless methods are increasingly used for laying and renovating
underground pipes and cables, particularly where there is a need to avoid surface
disruption. The most widely used techniques are directional drilling, impact moling,
microtunnelling, pipe bursting and auger boring.

168 Use plans, detecting devices and trial excavations to locate existing services in

the same way as for open-cut excavation methods. The route of the device being
used should then be planned accordingly to avoid colliding with, and damaging,
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other services. In addition, if moling or pipe bursting are undertaken too near to
other services or ducts, displaced soil may damage or enter them.

169 As a general guide, to avoid damage and to allow sufficient clearance for
maintenance of the services, the minimum clearance between adjacent services
should be either 250 mm or one and a half times the diameter of the pipe being
laid, whichever is the greater. For electricity cables, clearances for maintenance
work should be approximately 300 mm.

170 However, clearances
for any technique may
need to be varied, taking
into account such factors
as the construction of
adjacent plant, ground
conditions, bore diameter,
the accuracy and
reliability of the technique/
equipment being used
and whether the other
plant is parallel to or
crosses the proposed
line. You should take into | -

. o
account any requirements b \ ‘ o
of the owners of adjacent b ! ~. M T e
services. Figure 8 Horizontal drilling being used for laying a cable

under a road
171 Moles can be prone to
deflection from their original course and, if there are existing services in the vicinity, you
should use a mole-tracking device. Where you are using trenchless techniques, all
equipment should be effectively earthed at all times it is in use using an equipotential
mat, as required, in case it hits a power cable and causes the machinery to become live.

172 Further information in Trenchless and minimum excavation techniques:
Planning and selection® and Trenchless techniques.™

Demolition sites

173 Special problems can arise in the case of service terminations in derelict
property or on demolition sites. Anyone concerned with demolition work should
give adequate notice to the relevant gas, electricity and water services of their
intention to demolish any premises. Do not start work until they have confirmed in
writing that either the supply has been disconnected or other appropriate
safeguarding action has been taken.

174 Underground services on industrial or commercial sites may be owned by the
site occupier. A contractor who is to demolish buildings or plant on such a site
should contact the owner or occupier, in addition to the utilities and other service
operators, to ensure that all relevant services are isolated before work starts.

175 Even where supplies have been disconnected, beware of, for example:

m  services that run through sites and are not part of the site supplies;
m pot-ended or bottle-ended cables.

If in doubt, treat services as ‘live’.

176 Further advice on demolition can be found in BS 6187:2011."
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Case study 5

A devastating
explosion destroyed
part of a former
hospital building
undergoing
refurbishment to
convert it into
residential apartments.
A demolition
contractor cut through
a 6-inch cast-iron gas
main in an
underground tunnel.
No checks were made
about the pipe, its contents and whether it had been properly isolated.

When doing demolition and refurbishment works, confirm that gas and
electricity supplies are properly identified, located and point of isolation
confirmed before work starts on site.

Appendix 1: Legislation

1 The following summary outlines the main legal requirements that apply to work
near underground services. The list is not exhaustive and does not give a definitive
interpretation of the law. It summarises the main issues to bear in mind when
carrying out such work.

The Health and Safety at Work etc Act 1974

2 The 1974 Act applies to all work activities. Section 2(1) imposes a duty on an
employer to ensure so far as is reasonably practicable the health, safety and
welfare of employees while at work. This extends to the provision and maintenance
of safe systems of work as well as such information, instruction, training and
supervision as is necessary.

3 Section 3(1) imposes a duty on employers to take precautions, so far as is
reasonably practicable, to ensure the health and safety of people not in their
employment. This duty could apply to any owner/operator of underground services,
to clients, local authorities or contractors.

4 Section 3(2) imposes a similar duty on the self-employed for the health and
safety of themselves and others.

5 Section 4(2) imposes a duty on people in control of non-domestic premises to
ensure, so far as is reasonably practicable, the health and safety of people not in
their employment who are using those premises. The definition of premises is wide-
ranging and is not confined to buildings.

6 Section 7 imposes duties on each employee to take reasonable care for their
own health and safety and for the health and safety of anyone else who may be
affected by their acts or omissions at work, and to co-operate with their employer
to enable the employer to comply with their duties.
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The Management of Health and Safety at Work Regulations 1999

7 These Regulations require employers and the self-employed to assess the risks
arising from work activities. They should do this with a view to identifying the
measures which need to be taken to comply with relevant health and safety
legislation, therefore eliminating risks where possible and controlling those which
remain.

The Construction (Design and Management) Regulations 2007

8 The Construction (Design and Management) Regulations 2007 apply to all
construction projects and set out requirements in relation to their design and
management. They place responsibilities on all those who can contribute to
improving health and safety, including clients, designers and contractors. These
responsibilities relate to planning, management, design and co-operation between
those involved in the project. Risks should be properly managed by action during
the design, planning and execution phases of the project.

The Provision and Use of Work Equipment Regulations 1998

9 These Regulations require that equipment is maintained in good repair.
Employers should ensure that employees who use work equipment or who manage
or supervise its use, have received adequate training in the risks involved, methods
of use and precautions to be adopted.

The Electricity at Work Regulations 1989

10 These Regulations require that those in control of part or all of an electrical
system should ensure that the system is safe when provided, safe to use, and that it
is maintained in a safe condition. They also require that any work activity on or near
an electrical system be carried out in such a manner as to prevent danger —
excavation work should not be carried out unless all suitable and sufficient steps have
been taken to identify and, as far as is reasonably practicable, prevent any risk from
any underground cable or other underground electrical service (regulation 4(3)).

11 Regulation 14 requires that work should not be done on or near a live
conductor, where danger may arise, unless:

m it is unreasonable in all the circumstances for it to be dead;
m itis reasonable in all the circumstances for the work to be done while it is live;
m suitable precautions are taken to prevent injury.

The Reporting of Injuries, Diseases and Dangerous Occurrences
Regulations 2013

12 These Regulations require employers and the self-employed to report certain
occupational injuries, diseases and dangerous occurrences to the relevant
enforcing authority (for incidents arising during excavation work this will almost
certainly be the Health and Safety Executive via an online reporting system).

13 Any work-related injury which results in a worker being unable to carry out the
full range of their duties for more than seven days (including rest days and holidays)
is reportable. There is also a range of injuries defined as specified injuries.

14 Where there are no reportable injuries, underground electrical cable strikes
become reportable as dangerous occurrences where the resulting fire or electrical
explosion had the potential to cause death, or if it puts the cable out of action for
more than 24 hours.

15 Certain pipeline incidents, including gas escapes, are also reportable as

dangerous occurrences by the operator of the pipeline. Schedule 2, part |,
paragraphs 21 and 22 list dangerous occurrences associated with pipelines which
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are reportable. (Certain pipelines are exempted, corresponding to those to which
the Pipelines Safety Regulations do not apply, eg water mains, drains and sewers.)

16 The dangerous occurrences include:

Electrical incidents causing explosion or fire
17 Any explosion or fire caused by an electrical short circuit or overload (including
those resulting from accidental damage to the electrical plant) which either:

m results in the stoppage of the plant involved for more than 24 hours; or
m causes a significant risk of death.

18 Where the failure of an item of electrical equipment (including as a result of
accidental damage) results in a fire or explosion, the failure is reportable as a
dangerous occurrence if the equipment concerned is rendered unusable for over
24 hours, or if the occurrence was one with the potential to cause the death of any
person. The incident is reportable even if the system in which the damaged
equipment was installed is put back into service using new equipment within

24 hours. In such a case, an assessment should be made on how long a repair to
the damaged equipment would have taken had it been attempted. Repair time
does not include incidental time delays such as those associated with travelling to
repair plant in remote locations, or with sourcing parts.

Pipelines or pipeline works
19 In relation to a pipeline or pipeline works:

® any damage to, accidental or uncontrolled release from, or inrush of anything
into a pipeling;

m the failure of any pipeline isolation device, associated equipment or system; or

m the failure of equipment involved with pipeline works;

which could cause personal injury to any person, or which results in the pipeline
being shut down for more than 24 hours;

m the unintentional change in position of a pipeline, or in the subsoil, which
requires immediate attention to safeguard the pipeline’s integrity or safety.

20 The incidents listed are reportable in respect of onshore pipelines or pipeline
works. The following types of pipeline are not covered by these requirements:

a drain or sewer;

any pipe used to provide heating or cooling, or for domestic purposes;
a pipe used in the control or monitoring of plant;

a pipe used for the conveyance of air, water vapour or steam;

a water pipe, other than when used for the purposes of injecting water into an
underwater well or reservoir containing mineral resources;

a pipeline contained wholly within the premises of a single undertaking;
a pipeline contained wholly within a caravan site;

a pipeline contained wholly within land classed as a railway asset;

any part of a gas-supply pipeline which is downstream of an emergency
control.

21 The phrase ‘accidental or uncontrolled release’ is not intended to include minor
leaks from pipelines, eg small leaks from valve stems, flanges etc. However,
sudden or uncontrolled escapes requiring immediate attention or action should be
reported.
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22 Examples of reportable damage with the potential for harm would include such
things as gouging, denting, buckling etc caused by external interference requiring
immediate action. Such damage may or may not have resulted in any escape of the
pipeline contents. External coating damage without damage to the underlying
substrate would not be reportable.

The Gas Safety (Management) Regulations 1996
23 These Regulations are aimed at ensuring the natural gas distribution network is
safely managed. To deal with gas leaks, they require the following:

m  BG Group plc (or its successors) to provide a continuously manned, national
freephone telephone service, so that people can report gas escapes;

m  where BG Group plc (or its successors) is notified of escapes they should
straight away notify the relevant gas conveyor or emergency service provider;

m the relevant gas conveyor or emergency service provider should go to where
the gas is escaping as soon as reasonably practicable;

B gas conveyors/emergency service providers should stop gas escaping within
12 hours.

24 Where a gas escape from a service pipe or main has, or was likely to have,
resulted in a fire or explosion, then the gas conveyor has to ensure an investigation
is carried out.

The Pipelines Safety Regulations 1996
25 These Regulations deal with the safe design, construction and operation of
pipelines. The scope includes requirements that:

m no person shall cause such damage to a pipeline as may give rise to a danger;
m pipeline operators shall take reasonable steps to inform people of the existence
and whereabouts of a pipeline to prevent damage to it.

New Roads and Street Works Act 1991

26 This Act requires utilities and other undertakers (undertaker is a defined term
under the Act) to give notice of their planned works under a variety of
circumstances, depending upon the type of street in which the works are to be
carried out and the type of works to be done. Emergency, urgent and some minor
works can be started without issuing notice.

27 The Act also requires undertakers to record the location of apparatus belonging

to them, to keep records up to date and to make them available for inspection at all

reasonable hours, free of charge to any person having authority to carry out works in
the street.

28 The terms ‘emergency’, ‘urgent’ and ‘minor’ works referred to above relate only
to notifications for the purpose of the NRSWA and do not affect the legal
obligations under the Health and Safety at Work etc Act 1974 (HSW Act) to give
and obtain information needed to ensure safe working.

29 The HSW Act requirements apply to all work regardless of NRSWA
classification and include work not covered by the NRSWA. There is also a specific
duty on electricity companies to supply information under the Electricity Safety
Quality and Continuity Regulations 2002 (see paragraph 31).

30 Section 67 of NRSWA requires that for any street works, work is supervised by
a person qualified under the Street Works (Qualifications of Supervisors and
Operatives) Regulations 1992. There also has to be an operative qualified under the
same Regulations on site while work is in progress.
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Electricity Safety Quality and Continuity Regulations 2002

31 A supplier of electricity has a duty under regulation 15 of the Regulations to
make and, so far as is reasonably practicable, keep up to date ‘a map or series of
maps indicating the position and depth below surface level of all his works’. The
supplier must provide these maps free of charge to anyone who has good reason
for requiring them. Regulation 14 of the Regulations imposes requirements for the
protection of underground cables and also imposes requirements for the depth and
manner of their installation.

Fire Services Act 1947

32 Section 16 requires notice to be given to the fire authority of works which will
affect a water supply or a fire hydrant.

References and further reading

1 Safety at street works and road works. A Code of Practice (also known as the
Red Book) Department for Transport 2011 ISBN 978 0 1155 119580

2 Traffic signs manual Chapter 8 (Part 1). Road works and temporary situations —
design The Stationery Office 2009 ISBN 978 0 11 553051 7

3 Traffic signs manual Chapter 8 (Part 2). Road works and temporary situations —
operations The Stationery Office 2009 ISBN 978 0 11 553052 4

4 Guidelines on the positioning of underground utilities apparatus for new
development sites (Issue 3) Volume 2 National Joint Utilities Group 2010

5 Guidelines on the positioning and colour coding of underground utilities’
apparatus (Issue 6) Volume 1 National Joint Utilities Group 2012

6 A guide to the Pipelines Safety Regulations 1996. Guidance on Regulations .82
HSE Books 1996 ISBN 978 0 7176 1182 9
www.hse.gov.uk/pubns/books/I82.htm

7 BS 1710:1984 Specification for identification of pipelines and services British
Standards Institution

8 Specification for the reinstatement of openings in highways: A Code of Practice
(Second edition) The Stationery Office 2002 ISBN 978 0 11 552538 4

9 Trenchless and minimum excavation techniques: Planning and selection
(SP147) Construction Industry Research and Information Association (CIRIA)
ISBN 978 0 8601 7483 7

10 Trenchless techniques IGEM/SR/28 Institution of Gas Engineers & Managers

11 BS 6187:2011 Code of practice for demolition British Standards Institution
Guidance

Guidelines on the management of third party cable ducting Volume 3 National Joint
Utilities Group 2007
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Dealing with gas escapes IGEM/SR/29
Institution of Gas Engineers & Managers

Trenching practice (Second edition) R97 Construction Industry Research and
Information Association (CIRIA) ISBN 978 0 8601 7192 8

The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations
(RIDDOR)

www.hse.gov.uk/riddor
www.hse.gov.uk/riddor/examples-reportable-incidents.htm

Memorandum of guidance on the Electricity at Work Regulations 1989. Guidance
on Regulations HSR25 (Second edition) HSE Books 2007

ISBN 978 0 7176 6228 9

www.hse.gov.uk/pubns/hsr25.htm

A guide to the Gas Safety (Management) Regulations 1996. Guidance on
Regulations L.80 HSE Books 1996 ISBN 978 0 7176 1159 1
www.hse.gov.uk/pubns/books/I80.htm

Managing health and safety in construction. Construction (Design and
Management) Regulations 2007. Approved Code of Practice L1144
HSE Books 2007 ISBN 978 0 7176 6223 4
www.hse.gov.uk/pubns/books/I144.htm

Managing for health and safety
www.hse.gov.uk/managing/index.htm

Useful links

HSE
www.hse.gov.uk
Source of guidance and access to HSE publications

National Joint Utilities Group

www.njug.org.uk

Source of guidance and information on street works and detecting underground
services

Energy Networks Association
www.energynetworks.org
Information about gas and electricity supply companies

Utility Strike Avoidance Group

www. utilitystrikeavoidancegroup.org

A collaborative group of utilities asset owners, industry groups and contractors
developing standards of safety when carrying out work on services

Utility Mapping Association
www. utilitymappingassociation.com
A trade body developing standards of training and competence for surveyors

The Survey Association

www.tsa-uk.org.uk

A trade body for commercial surveyors and source of information about surveying
companies and technologies
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Association of Geotechnical and Geoenvironmental Specialists
www.ags.org.uk

Trade association for those involved in site investigation. Provides guidance for
clients and practitioners

UKOPA
www.ukopa.co.uk
Industry body for pipeline operators. Source of information about pipeline safety

UKSTT

ukstt.org.uk

Source of information about trenchless technology

Linewatch

www.linewatch.co.uk/index.php

Source of information and guidance about some major hazard pipelines

British Standards Institution
www.bsigroup.co.uk

Institution of Gas Engineers & Managers
www.igem.org.uk

Electrical Safety Council
www.electricalsafetycouncil.org.uk

Further information

For information about health and safety, or to report inconsistencies or inaccuracies
in this guidance, visit www.hse.gov.uk/. You can view HSE guidance online and
order priced publications from the website. HSE priced publications are also
available from bookshops.

British Standards can be obtained in PDF or hard copy formats from BSI:
http://shop.bsigroup.com or by contacting BSI Customer Services for hard copies
only Tel: 0845 086 9001 email: cservices@bsigroup.com.

The Stationery Office publications are available from The Stationery Office,

PO Box 29, Norwich NR3 1GN Tel: 0870 600 5522 Fax: 0870 600 5533

email: customer.services@tso.co.uk Website: www.tsoshop.co.uk (They are also
available from bookshops.) Statutory Instruments can be viewed free of charge at
www.legislation.gov.uk where you can also search for changes to legislation.
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Protection
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Road, Peterborough, PE1 5TP
Email: eaplantprotectionops@cadentgas.com
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Protection
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Disclaimer

This document is provided for use by third parties for safe working in the vicinity of Cadent assets.
Where this document is used by any other party it is the responsibility of that party to ensure that

this document is correctly applied.

Users should ensure that they are in possession of the latest edition of this document by referring
to the Digging Safely webpage on the Cadent website.

www.cadentgas.com/help-advice/digging-safely
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Smell gas? Call the free, 24 hour
National Gas Emergency Service:

0800 111 999"

*All calls are recorded and may be monitored
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Step by Step Process

Register with LinesearchbeforeUdig (LSBUD)

LSBUD provide a free online enquiry service giving results within minutes from a
grid reference, postcode or street name. This allows you to submit enquiries
about activities and work that you are planning which may have an impact on the
gas network.

www.lsbud.co.uk

' Submit an Enquiry

Within LSBUD there are 3 enquiry types, information only, planned works and
emergency works. Information only enquiries will not be escalated for
operational site-specific advice, should you wish to carry out works you must
submit a planned works enquiry. If your works are of a genuine emergency nature
(e.g. burst water main etc.) then you should submit an emergency enquiry.

' Review the Response, Asset Location and Enclosed Guidance

LSBUD will auto-generate a response based on your enquiry details and our
assets in the area. The assessment will be based on the selected Work Category
and Work Type. If your planned works propose activities to be undertaken within
the distances specified in this booklet, you must obtain site specific advice

from our specialist operational plant protection team.

If your response says that we need to assess your enquiry further, you must
not start any work until we confirm it is safe to do so.

If you are advised to proceed with caution, then you must ensure that you utilise
the provided asset plans and follow the guidance in this document.

' Observe Restrictions

In addition to the guidance contained in this booklet, you must ensure that you
observe any site-specific advice provided by our specialist operational plant
protection teams.

-

—
>~
-

If in doubt, contact Cadent by ringing the

Central Admin Team on 0800 688 588




Introduction

Safe Working in the Vicinity
of Cadent Assets:
Requirements for Third
Parties

This specificationis for issue to
third parties carrying out work in the
vicinity of Cadent gas assets and
associated installations. Itis
provided to ensure that individuals
planning and undertaking work take
appropriate measures to prevent
damage.

Any damage to a gas asset, or its
coating, can affectits integrity and
canresultin failure leading to
potentially serious hazardous
consequences for individuals located
in the vicinity.

Itis therefore essential that the safety
advice outlined in this document,
along with any site-specific advice
given by our operatives, is complied
with when working near to our assets.
If Cadent consider any work to be in
breach of the requirements stipulated
in this document, then the Cadent
Plant Protection Officer will request
that work is suspended until the
non-compliances have been rectified.

Every reasonable precaution shall be
undertaken to avoid personal injury or
damage to our apparatus. If we incur
any direct orindirect costsas a
consequence of your works and we
are required to repair or divert any gas
apparatus, you'll be recharged in full.

Any damage to our apparatus will be
subject to legislative reporting
responsibilities to the HSE under
Reporting of Injuries, Diseases &
Dangerous Occurrences Regulations
2013, Gas Safety Management
Regulations 1996 and the Pipelines
Safety Regulations 1996.

The requirements in this document
are in line with the Institution of Gas
Engineers and Managers (IGEM)
recommendations IGEM/SR/18
Edition 3 - Safe Working Practices to
Ensure the Integrity of Gas Assets and
Associated Installations and the
HSE's guidance document HS(G)47
Avoiding Danger from Underground
Services.

Itis the responsibility of the third
party to ensure that any work carried
out also conforms with the
requirements of the Construction and
Design Management (CDM)
Regulations 2015 and all other
relevant health and safety legislation.
Reference shall be made to our
apparatus within your site Health and
Safety file.
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Keeping you,
your workers
and the public
safe when
working near
our pipelines



1 Scope

This specification sets out the safety
precautions and other conditions
associated with working in the vicinity
of Cadent assets, located in negotiated
easements and public highways.

Mandatory and non-mandatory
requirements

In this document:

* Shall:indicates a mandatory
requirement

* Should: indicates best practice and
is the preferred option

If an alternative method is used then a
suitable and sufficient risk assessment
shall be completed to show that the
alternative method delivers the same,
or better, level of protection.

You can contact our
diversions team by email
diversions@cadentgas.com
or by phone 0330 678 1034

Where the guidance in this document
cannot be adhered to, then the
diversions process shall be followed.

Before contacting our diversions team,
you'll need to have your site
information and any design proposals
available.

Once you have this information, please
contact our diversions team
diversions@cadentgas.com or on
0330678 1034.

Visit www.cadentgas.com/diversions
for more information.

05



2 Formal Consent

Cadent's assets are either located in
an easement agreed with the
landowner at the time of installation, or
within the highway. As the required
arrangements for working in an
easement and working in the highway
differ, this section describes the
specific requirements for these two
areas.

Any documents handed to contractors
or other individuals undertaking work
(e.g. farmers, local authorities etc.), on
site by Cadent, shall be signed for and
adhered to by the site. All personnel
working on site shall be made aware of
the potential hazards of working near
gas assets and the actions they should
follow in case of an emergency.

2.1 Within an easement

The promoter of any works within an
easement shall provide Cadent with
details of the proposed works,
including arisk assessment and
method statement of how the work is
intended to be carried out. Work shall
not commence in an easement strip
until formal written consent has been
provided by Cadent. This will include
details of Cadent's protection
requirements, contact telephone
numbers and the emergency
telephone number. On acceptance of
Cadent's requirements, the promoter
of the works shall give Cadent at least
14 days' notice before commencing
work on site.

06

Where clearance to proceed has been
granted directly from the system, for
example, if your works only affect low
pressure assets (operating at less
than 75 mbar), but the asset
concerned is within an easement, the
promoter of the works shall contact
the network Plant Protection Office
for formal written consent.

In addition to formal written consent,
an easement crossing agreement
(deed of indemnity) may be required.
This shall be discussed with the
Cadent Plant Protection Officer prior
to the commencement of the works.

The width of an easement is
dependent on a number of factors and
is mainly dependent on the operating
pressure, pipeline material and
diameter, as these factors influence
safe working requirements and
building proximity distances.
Easement details should be registered
at Land Registry, however if you are
unsure please liaise with your Cadent
Plant Protection Officer.




Below is a list of our standard easement widths, however, some easements may vary:

HP Steel 900mm, 1060mm, 24.4m (80")
1200mm (36", 42", 48")
HP Steel 750mm and 600mm 18.3m(60')
(30" &24")
HP Steel Up to andincluding 12.2m (40")
450mm (18")
HP RTP Determined on a case by case basis
IP Steel All sizes 6m plus pipe diameter
IP PE>5.5bar Above 500mm (19") 30m plus pipe diameter
356mm to 500mm 16m plus pipe diameter
126mm to 365mm 12m plus pipe diameter
Up to andincluding 125mm 12m plus pipe diameter
IP PE <5.5 bar Above 500mm (19") 26m plus pipe diameter
356mm to 500mm 8m plus pipe diameter
126mm to 365mm 8m plus pipe diameter
Uptoandincluding 125mm  8m plus pipe diameter
AGl's All sites 3m restrictive width
around the installation
MP PE Above 500mm (19") 12m plus pipe diameter
356mm to 500mm 6m plus pipe diameter
126mm to 355mm 5m plus pipe diameter
Uptoandincluding 125mm  4.5m plus pipe diameter
MP Steel All sizes 6m plus pipe diameter
MP Iron All sizes 6m plus pipe diameter
LP Above 125mm 3m plus pipe diameter

Up to and including 125mm

1m plus pipe diameter
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2.2 Within a highway

Work shall be notified to Cadentin
accordance with the requirements of
the New Roads and Street Works Act
(NRSWA) and HS(G)47. The promoter
of any works within the highway
should provide Cadent with details
of the proposed works, including a
risk assessment and method
statement of how the work is
intended to be carried out. This shall
be submitted at least 14 days before

the planned work is to be carried out.
If similar works are being carried out
at several locations in close
proximity, a single risk assessment
and method statement should be
adequate depending on the nature of
the works. Work should not go ahead
until formal written consent has been
given by Cadent. This will include
details of Cadent's protection
requirements, contact telephone
numbers and the emergency
telephone number.

3 Location of Gas Assets

A copy of our plans with your marked-
out site is provided in our LSBUD
response. Cadent asset records shall
be consulted to establish the indicative
location of the gas assets in relation to
the promoter's work area.

If the marked-out area is incorrect you
MUST resubmit your enquiry with the
correct area marked out.

Prior to work commencing on site, the
gas assets should be located to verify
the indicative location from plans.

This should initially be carried out
through non-intrusive methods utilising
pipe locators where possible. The
indicative location should be verified
through trial holes. Once located, the
gas assets should be marked out at
regular intervals using asset location
markers with triangular flags (see
Appendix A) or other suitable methods.

High Pressure

Intermediate Pressure
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Medium Pressure

Low Pressure

For assets exceeding 2 bar, the
excavation of all trial holes shall be
monitored by Cadent. For assets not
exceeding 2 bar, monitoring will be
at the discretion of the Cadent Plant
Protection Officer.

Safe digging practices, in accordance
with HSE publication HS(G)47, shall

be followed. Direct and consequential
damage to gas plant can be dangerous
both to employees and to the general
public.

We utilise marker posts and surface
boxes to denote the location of our
apparatus providing access to key parts
of our network. Free access shall be
maintained to such apparatus during
and after your works and these shall not
be moved, covered or damaged during
the works.
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4 Temporary and Permanent
Protective Measures

No temporary or permanent protective
measures, including the installation

of concrete slab protection, shall be
installed over or near to a Cadent asset
without the prior written consent of
Cadent Plant Protection Officer. Cadent
will need to approve the material,
dimensions and method of installation
for the proposed protective measure.

The method of installation shall be
confirmed through the submission of

a formal written method statement
from the contractor to Cadent. Where
permanent protection is to be installed
over an asset, Cadent will normally
carry out a coating survey of metallic
assets to check that there is no existing
damage to the coating, prior to the slab
protection being installed. Cadent shall,
therefore, be given at least 14 days’
notice prior to the laying of any slab
protection to arrange for this survey to
be carried out.

Generally, due to the need for future
access to below 2 bar gas assets,
permanent protection is not permitted,
however, can be approved at Cadent's
discretion.

The safety precautions detailed in
Sections 5, 6, 7 or 8 of this document
should also be observed during the
installation of the asset protection.
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5 Working in the Vicinity of a High or
Intermediate Pressure Gas Asset
(Operating; at Pressures Greater

than 2 bar

The below information shall only be used as guidance, for all works in the vicinity of High
and Intermediate Pressure Pipelines the auto-response from the system will advise not
to carry out any works until we have undertaken a technical review of the planned works

and provided site specific safe working advice.

Information only enquiries will not be escalated for operational site-specific advice,
should you wish to carry out works you must submit a planned works enquiry for

assessment.

5.1 Excavation

Mechanical excavators should not be sited
or moved above an asset.

Mechanical excavators, and any other
powered mechanical plant, shall not dig on
one side of the asset with the cab of the
excavator positioned on the other side.

All traffic should be positioned far enough
away from the trench to prevent trench
wall collapse.
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5.1.1 In proximity to an asset in an
easement

Following location and marking of assets
in agreement with the Cadent Plant
Protection Officer, powered mechanical
excavation may be used no closer than
3m (see Figure 1). The use of toothed
excavator buckets vastly increases the
potential for damage to assets, therefore
only toothless buckets shall be used.



Any fitting, attachment or connecting
pipework on an asset shall be exposed
by hand.

If third parties are using any form of
trench support system, they shall
ensure that none of the components
are in contact with the Cadent asset.

Consideration may be givento a
relaxation of these limits or lower risk
excavation methods by agreement
with the Cadent Plant Protection
Officer on site.

Where sufficient depth of cover exists
and the absence of attachments and
projections has been confirmed (e.g.
valve spindles, pressure points etc.)
and following evidence from hand dug
trial holes, light tracked vehicles may
be permitted to strip topsoil to a depth
of 250mm, using a toothless bucket.

No topsoil or other materials shall be
stored within the easement without the
written permission of Cadent. No fires
are allowed in the easement strip or
close to above ground gas
installations.

Figure 1. Excavation restrictions

After the completion of the work, the
level of cover over an asset should be
the same as that prior to work
commencing, unless otherwise agreed
by Cadent.

No new service shall be laid parallel to
an asset within the easement. In
special circumstances, and only with
formal written agreement from Cadent,
this may be relaxed for short
excursions where the service shall be
laid no closer than 600mm.

Where work is being carried out
parallel to an asset, within or just
alongside the easement, suitable
barriers shall be erected for protection
between the works and the asset to
prevent encroachment.

5.1.2 In proximity to an asset in the
highway

Following locating and marking of
assets in agreement with the Cadent
Plant Protection Officer, powered
mechanical excavation may be used no
closer than 3 meters (see Figure 1).

NO MECHANICAL EXCAVATION

3.0m

3.0m

B SO




The use of toothed excavator buckets
vastly increases the potential for
damage to assets, therefore only
toothless buckets shall be used.

Any fitting, attachment or connecting
pipework shall be exposed by hand.

If third parties are using any form of
trench support system, they shall
ensure that none of the components
are in contact with the Cadent asset.

Removal of the bituminous or concrete
highway surface layer by mechanical
means is permitted to a depth of
300mm, unless any attachments or
projections are present on an asset
(e.g. valve spindles, pressure points
etc.). The use of chain trenchersis not
permitted within 3m of an asset. The
Cadent Plant Protection Officer may
need to be present to monitor this
work. Where the bituminous or
concrete highway surface layer
extends below 300mm deep, it shall
only be removed by handheld power
assisted tools under the observation
of Cadent.

In special circumstances,
consideration may be givento a
relaxation of these rules by agreement
with the Cadent Plant Protection
Officer and only whilst they remain on
site.

5.1.3 Crossing over an asset
(Open cut)

Where a new service is to cross over
an asset, a clearance distance of
600mm between the crown of the
asset and underside of the service
should be maintained. If this cannot be
achieved, the service shall cross below
the asset (see Section 5.1.4).
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In special circumstances, this distance
may be reduced at the discretion of the
Cadent Plant Protection Officer on site.

5.1.4 Crossing below an asset
(Open cut)

Where a service is to cross below an
asset, a clearance distance of 600mm
between the crown of the new service
and underside of the asset shall be
maintained. Where lengths of pipe
greater than one metre are to be
exposed, the Cadent Plant Protection
Officer shall be consulted. Exposed
assets should be suitably supported
and protected by matting and timber
cladding. Any supports shall be
removed prior to backfilling.

In special circumstances, this
clearance distance may be reduced at
the discretion of the Cadent Plant
Protection Officer on site.

5.1.5 Cathodic Protection (CP)

Cathodic protection (CP) is applied to
Cadent's buried steel pipe andis a
method of protecting assets from
corrosion by maintaining an electrical
potential between the pipe and anodes
placed at strategic poin ts along the
asset. Where a new service is to be laid
and similarly protected, the party
installing the CP system shall
undertake tests to determine whether
the new service is interfering with the
cathodic protection of Cadent assets.

Should any cathodic protection posts
or associated apparatus need to be
moved to facilitate third party works, at
least 14 days' notice shall be given to
Cadent. Cadent will undertake this
work and any associated costs will be
borne by the third party.



5.1.6 Installation of electrical
equipment

Where electrical equipmentis being
installed close to Cadent’s buried steel
assets, the effects of arise of earth
potential under fault conditions shall
be considered by the third party and a
risk assessment and method
statement shall be submitted to
Cadent for approval, prior to the works
commencing.

The installation of electrical cables
parallel to Cadent assets may induce
currents into the asset. This may
interfere with the effective operation of
the cathodic protection system. In
these instances, Cadent will require
the promoter of the works to conduct
pre and post energisation potential
surveys of Cadent's assets. The costs
for any stray current mitigation
systems required will be borne by the
promoter of the works.

5.2 Construction Traffic

Where existing roads cannot be used,
construction traffic shall only cross an
asset atlocations agreed with the
Cadent Plant Protection Officer.
Notices shall be placed directing traffic
to the crossing points. Post and wire
fencing shall be erected at all crossing
points, and the fence should cover the
width of the easement and extend a
further 6 metres along the length of the
easement on both sides (see Figure 2).

Assets shall be protected at all
crossing points by a suitable method
agreed with the Cadent Plant
Protection Officer prior to installation.
The promoter of the works shall review
ground conditions, vehicle types and
crossing frequencies to determine the
type and construction of the
protection required.

Forlarger scale projects or permanent
solutions, a protection slab may be
required.

Construction
traffic only

Temporary

raft 6 metres

-

Construction
traffic only

6 metres
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5.3 Specific Activities

This section details the precautions
that need to be taken when carrying
out certain prescribed activities in the
vicinity of an asset. The promoter of
works is required to consult Cadent
when intending to undertake one of
the listed activities and/or further
advice is required on whether the work
has the potential to affect the asset.
The table below shows, for some
specific activities, the prescribed
distances where the advice of Cadent
shall be sought.

ithin
nt

Piling 15m

Surface mineral 100m

extraction

Landfilling 100 m

Demolition 150 m or 400m for
structure mass
> 10000 tonnes

Blasting 500 mif the MIC* is
greater than 200 kg
250 mif the MIC*is
greater than 10 kg
butless than 200 kg
100 mif the MIC* is
10kgorless.

Deep mining 1000 m

Wind turbine 1.5 times mast

height

*MIC - Maximum Instantaneous Charge

14

5.3.1 Trenchless techniques

Where trenchless techniques are
being considered, a formal risk
assessment and method statement
shall be produced. This risk
assessment and method statement
shall be formally agreed with Cadent
prior to the commencement of the
work. Please provide Cadent with at
least 14 days' notice as the Cadent
Plant Protection Officer may wish to be
present to monitor this work.

5.3.2 Changes to depth of cover

The depth of cover over Cadent's
asset shall not be altered. Cadent shall
be consulted for any activity proposed
that will lead to a change in cover over
the asset. Expert advice may need to
be sought, which will be determined by
the Cadent Plant Protection Officer.

5.3.3 Piling

No piling shall be allowed within 15m of
an asset without an assessment of the
vibration levels at the asset. The peak
particle velocity at the asset shall be
limited to a maximum level of 75mm/
sec. The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.



Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and
liguefaction at the asset shall be made.
Expertadvice may need to be sought,
which can be arranged through
Cadent.

5.3.4 Demolition

No demolition should be allowed within
150m of an asset, or 400m for a
structure mass greater than 10,000t
without an assessment of the vibration
levels at the asset. The peak particle
velocity at the asset shall be limited to
amaximum level of 75mm/sec.

The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and
liguefaction at the asset shall be made.
Expertadvice may need to be sought,
which can be arranged through
Cadent.

5.3.5 Blasting

The Maximum Instantaneous Charge
(MIC) dictates the distance at which an
assessment of the vibration levels (at
the located asset) is required. The
measured distances are as follows:

* 500mif the MIC is greater than
200kg

* 250mif the MIC is greater than 10kg
butless than 200kg

* 100mif the MIC is 10kg or less

The peak particle velocity at the asset
shall be limited to a maximum level of
75mm/sec.

The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlementand
liguefaction at the asset shall be made.
Expertadvice may need to be sought,
which can be arranged through
Cadent.
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5.3.6 Surface mineral extraction

An assessment shall be carried out on
the effect of surface mineral extraction
activity within 100 metres of an asset.
Consideration should also be given to
extraction around other plant and
equipment associated with assets (e.g.
cathodic protection ground beds).

Where the mineral extraction extends
up to the asset easement, a stable
slope angle and stand-off distance
between the asset and slope crest
shall be determined by Cadent. The
easement strip should be clearly
marked by a suitable permanent
boundary, such as a postand wire
fence. Additionally, where appropriate,
slope indicator markers shall be
erected to facilitate the verification of
the recommended slope angle as the
slopeis formed, by the third party. The
asset easement and slope need to be
inspected periodically to identify any
signs of developing instability.
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This may include any change of slope
profile including:

* Bulging

* The development of tension cracks
on the slope or easement

* Any changes in drainage around the
slope

The results of each inspection should
berecorded

Where surface mineral extraction
activities are planned within 100m of
the asset but do not extend up to the
asset easement boundary, Cadent
shall assess whether this could
promote instability in the vicinity of the
asset. This may occur where the asset
is routed across a natural slope or the
excavation is deep. A significant cause
of this problem is where the
groundwater profile is affected by
changes in drainage or the
development of lagoons.

Where the extraction technique
involves explosives, the provisions of
Section 5.3.5 apply.




5.3.7 Deep mining

Assets within 1Tkm of active deep
mining may be affected by subsidence
resulting from mineral extraction. The
determination of protective or remedial
measures will normally require expert
assistance, which can be arranged
through Cadent.

5.3.8 Landfilling

The creation of slopes outside of the
asset easements may promote
instability within the vicinity of an
asset. Cadent should carry out an
assessment to determine the effect of
any landfilling activity within 100m of
an asset. The assessmentis
particularly important if landfilling
operations are taking place on a slope
inwhich an assetis routed.

5.3.9 Pressure testing

Hydrostatic testing of a third-party
asset should not be permitted within 8
metres either side of a Cadent asset, to
provide protection against the effects
of a burst. Where this cannot be
achieved, typically where the third-
party asset needs to cross a Cadent
asset, one of the following precautions
would need to be adopted:

* limiting of the design factor of the
third-party pipeline to 0.3 at the
asset's nominated maximum
operating pressure (MOP), and the
use of pre-tested pipe

* theuse of sleeving

» Cadent conductrisk analysis of pipe
failure

In either case, the third party shall
submit their site-specific risk
assessment and safe system of works
for consideration by Cadent.

5.3.10 Seismic surveys

The promoter of works shall advise
Cadent of any seismic surveying work
in the vicinity of an asset that will result
in peak particle velocities in excess of
75mm/sec at the asset.

The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.
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5.3.11 Hot work

Where a Cadent metallic gas asset has
been exposed, welding (or other hot
works that may involve naked flames)
should not be carried out in proximity
of the gas asset. This may be reduced
if suitable protection and precautions
has been agreed with Cadent.

If the gas asset is PE (polyethylene ora
PE asset is contained within a metallic
sleeve) welding, or other hot works that
may involve naked flames, should not
take place within 500mm of the gas
asset. This may be reduced if suitable
protection and precautions have been
agreed with the Cadent Plant
Protection Officer to prevent against
the effects of sparks, radiant heat
transfer etc.

The Cadent Plant Protection Officer
shall be present to monitor all welding,
burning or other ‘hot work' that takes
place.

5.3.12 Wind turbines

Wind turbines shall not be sited any
closer than 1.5 times the proposed
height of the turbine mast away from
the nearest edge of a gas asset.

Further guidance can be found from
UKOPA's Good Practice Guide 13
(UKOPA/GP/013) - Requirements for
the Siting and Installation of Wind
Turbines Installations in the Vicinity of
Buried Pipelines.

5.3.13 Solar farms

Solar Farms can be built adjacent to
gas assets but never within an
easement. Advice shall be sought from
Cadent at the early stages of design to
ensure that electrical interference,
security, future access and
construction methods can be mutually
agreed.

Further guidance can be found from
UKOPA's Good Practice Guide 14
(UKOPA/GP/014) - Requirements for
the Siting and Installation of Solar
Photovoltaic (PV) Installations in the
Vicinity of Buried Pipelines.

5.4 Backfilling

No backfilling should be undertaken
without Cadent's agreement to
proceed and the Cadent Plant
Protection Officer will stipulate the
necessary requirements. Some
equipment may not be suitable for use
over or around an asset due to the
adverse effects of excessive
compaction and vibration levels. The
Cadent Plant Protection Officer will be
able to advise on suitable equipment.
Third parties undertaking work shall
provide Cadent with 48 hours' notice,
or shorter only if agreed with Cadent,
of the intent to backfill over, under or
alongside the asset.



This requirement should also apply to
any backfilling operations that:

» are within 3 metres of an asset
» couldinfluence the ground stability

Any damage to an asset or its coating
shall be reported to Cadentin order
that damage can be assessed, and
repairs carried out.

Minor damage to pipe coating and
cathodic protection test leads will be
repaired by Cadent free of charge. If an
asset has been backfilled without the
knowledge of the Cadent Plant
Protection Officer, the third party shall
re-excavate to enable the condition of
the asset coating to be assessed.
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6 Working in the Vicinity of a Medium
Pressure Gas Asset (Operating at
Pressures Greater than 75 mbar but
not Exceeding 2 bar)

The below information shall only be used as guidance, and where appropriate,
will be supplemented by site specific safe working advice from the network Plant

Protection Officer.

Information only enquiries will not be escalated for operational site-specific
advice, should you wish to carry out works you must submit a planned works

enquiry for assessment.

6.1 Temporary and Permanent
Structures

No temporary or permanent structures
are permitted to be installed above, or
in close proximity to a gas asset or
easement due to the restriction of
access thisimposes. This includes, but
is not limited to, permanent street
furniture such as planters and bollards
and temporary buildings such as
welfare units and other enclosed
spaces. The building proximity
distances for medium pressure assets
is as follows:

Cast/Spunliron 3m

Ductile Iron 30m

Steel m

PE (inserted) Tm

PE (non-inserted) 2m for diameters <
500mm
5m for diameters >
500mm
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Please note that the easement
distance may be greater than the
building proximity distance. For any
proposed structures in the easement,
please consult with the Cadent Plant
Protection Officer.




6.2 Excavation
6.2.1 General

Mechanical excavators should not be
sited or moved above an asset.

Mechanical excavators and any other
powered mechanical plant shall not dig
on one side of the asset with the cab of
the excavator positioned on the other
side. All traffic should be positioned far
enough away from the trench to
prevent trench wall collapse.

Excavation with a powered mechanical
excavator should not be carried out
until the asset has been located
through vacuum excavation or by hand.
No mechanical excavation is permitted
within 500mm of a gas asset. Any
mechanical excavation should utilise a
banksperson. Toothless buckets shall
be used due to the potential of damage
to assets using toothed excavator
buckets.

Consideration shall be given to
apparatus installed on gas assets
including valves, spindles, pressure
points etc. Any fitting, attachment or
connecting pipework on an asset shall
be exposed by hand.

Where concrete is exposed around gas
apparatus, it shall not be removed
without first consulting with a Cadent
Plant Protection Officer as it could be
providing protection or anchorage to
live apparatus.

Where a third party is using any trench
support system, they shall ensure that
none of its components are in contact
with an asset.

The use of chain trenchers is not
permitted within 3m of the confirmed
location of an asset.

6.2.2 Working in vicinity of iron
pipework

When deep excavation greater than
1.5mindepthis carried outin the
vicinity of iron pipework, steps shall be
taken to ensure the risk associated
with immediate and latent asset failure
are considered and, where necessary,
excavations are cut back to reduce the
shear factor created by ground
disturbance likely to resultin
settlement. This also includes
instances where excavations are part
of construction works, including
basement conversions, underground
carparks, shaft construction, etc.

Care should be taken to ensure that
any exposed iron pipework is suitably
supported at Tmintervals and
protected from damage to avoid
creating tensions that could lead to
joint disturbance or pipe barrel
fracture.

Where fittings or existing repairs are
uncovered, care shall be taken to
ensure that these are not disturbed.

When working near ductile iron
pipework, any corrosion identified on
the pipeline shall be reported to 0800
111 999 for a first call operative to
attend to undertake a hazard
assessment.
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6.2.3 In proximity to an asset in an
easement

Where sufficient depth of cover exists and

the absence of attachments and

projections has been confirmed (e.g. valve

spindles, pressure points etc.), following
evidence from hand dug trial holes, light

tracked vehicles may be permitted to strip

topsoil to a depth of 250mm using a
toothless bucket.

No topsoil or other materials shall be
stored within the easement without the

written permission of Cadent. No fires are
allowed in the easement strip or other gas

assets.

After the completion of the work, the level

of cover over the asset should be the
same as that prior to work commencing.

No new service shall be laid parallel to the

asset within the easement.

Where work is being carried out parallel to

the asset, within or alongside the
easement, suitable barriers shall be

erected between the works and the asset

to prevent encroachment or damage.

6.2.4 In proximity to an asset in the
highway

Where sufficient depth of cover exists,
and the absence of attachments and

projections has been confirmed (e.g. valve

spindles, pressure points etc.), following
evidence from hand dug trial holes,
removal of the bituminous or concrete
highway surface layer by mechanical
means is permitted to a depth of 300mm.
Where the bituminous or concrete
highway surface layer extends below
300mm deep, it shall only be removed by
handheld power assisted tools.
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6.2.5 Crossing over an asset
(Open cut)

Where a new service is to cross over a gas
asset, aminimum clearance distance of
1.5 times the diameter of the gas asset or
300mm, whichever is greater, shall be
maintained. If this cannot be achieved, the
service shall cross below the asset, see
Section 6.2.6.

6.2.6 Crossing below an asset (Open
cut)

Where a service is to cross below a gas
asset, aminimum clearance distance of
1.5 times the diameter of the gas asset or
300mm, whichever is greater, between the
crown of the new service and underside of
the asset shall be maintained. The
exposed asset shall be suitably supported
and protected by matting and timber
cladding. Any supports shall be removed
prior to backfilling.

You can contact our
diversions team by email
diversions@cadentgas.com

or by phone 0330 678 1034




6.2.7 Cathodic Protection (CP)

Cathodic protection (CP) is applied to
some buried steel pipesandisa
method of protecting assets from
corrosion by maintaining an electrical
potential between the asset and
anodes placed at strategic points
along the asset. Where a new serviceis
to be laid and similarly protected, the
party installing the CP system shall
liaise with the Cadent Plant Protection
Officer and undertake tests to
determine whether the new service is
interfering with the cathodic protection
of the Cadent asset.

Should any cathodic protection posts
or associated apparatus need moving
to facilitate third party works, at least
14 days' notice shall be given to
Cadent. Cadent will undertake this
work and any associated costs will be
borne by the third party.

6.2.8 Installation of electrical
equipment

Where electrical equipment is being
installed close to Cadent'’s buried steel
assets, the effects of arise of earth
potential under fault conditions shall be
considered by the third party, arisk
assessment carried out and this shall
be provided to the Cadent Plant
Protection Officer for inspection.
Equipment shall not be installed if the
integrity of Cadent's assets is
compromised. In this case, diversion of
the affected assetsis required.

The installation of electrical cables
parallel to Cadent assets may induce
currents into the asset. This may
interfere with the effective operation of
cathodic protection systems. Inthese
instances, Cadent will require the
promoter of the works to work with the
Cadent Plant Protection Officer to
ensure that pre and post energisation
potential surveys of Cadent's assets
are undertaken. The costs for any
stray current mitigation systems
required will be borne by the third-
party promoter.
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6.3 Construction Traffic

The promoter of the works shall review the
ground conditions, vehicle types and
crossing frequency to determine the type
and construction of crossing that will be
required. Additionally, no undue loads
such as spoil heaps, lighting columns,
permanent traffic lights or road signs
should be allowed over gas assets.

Iron pipes, or pipes that are not already
within an existing road (such as those
within footways or verges), shall not be
crossed by construction vehicles without
suitable protection and the consent of the
Cadent Plant Protection Officer.

Where existing roads cannot be used,
construction traffic should only cross
Cadent assets at specific locations, with
notices directing traffic to the crossing
points erected. All crossing points shall:

* Beatrightangles to the asset

* Befenced denoting the existence of the
asset to ensure all traffic uses the
crossing point. The fencing shall cover

Figure 3. Constructi

raffic requirements

- rrn e

traffic only
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Construction

the width of any easements and extend
a further 6m along the length of any
easements on both sides (see Figure 3).

» Have signs attached to the fence
denoting the asset that the crossing
pointislocated over

» Beregularly inspected and maintained
in good condition

Note: A 5mph speed restriction should be
enforced at all crossing points.

Suitable protection methods may include:
* Temporary protection slab

* Free-standing bridges (prefabricated
modular steel or pre-cast concrete
bridges)

* Proprietary access roadways

* Haulroads (including hardcore,
sleepers, steel plates or a combination)

For larger scale projects or permanent
crossings, diversion of the asset may be
required.

Temporary
raft 6 metres

=~

Construction
traffic only

6 metres



6.4 Specific Activities

This section details the precautions
that need to be taken when carrying
out certain prescribed activities in the
vicinity of a Cadent asset. The
promoter of works is required to
consult Cadent when intending to
undertake one of the activities listed
below to obtain further site-specific
advice on whether the work has the
potential to affect the asset. The table
to the right shows, for some specific
activities, the prescribed distances
where the advice of Cadent shall be
sought.

You can contact our
diversions team by email
diversions@cadentgas.com

or by phone 0330 678 1034

Piling 15m

Surface mineral 100m

extraction

Landfilling 100m

Demolition 150m or 400m for
structure mass
>10000 tonnes

Blasting 500mifthe MIC is
greater than 200kg
250mif the MIC is
greater than 10kg
butless than 200kg
100mif the MIC is
10kg or less.

Deep mining 1000m

Wind turbine 1.5 times mast

height
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6.4.1 Carriageway construction
(including widening & bell mouth
construction)

Where itis proposed to carry out
carriageway construction over an asset
previously located in a footway or verge,
you must contact the diversions team to
determine if diversion or replacement of
the assetis required before
commencement of your works.

6.4.2 Trenchless techniques

Where trenchless techniques are being
considered, aformal risk assessment and
method statement shall be produced and
submitted to the Cadent Plant Protection
Officer for review prior to commencing
work. Please provide Cadent with at least
14 days' notice as we may wish to be
present to monitor the work.

6.4.2.1 Tunnelling

Ground movement may occur when
tunnelling in soft ground conditions.
Ground movement contours from the
tunnelling operation shall be calculated

and all gas assets within the affected zone

should be identified and assessed.

PE assets can tolerate some differential
ground movement.
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For castand ductile iron assets,
acceptable limits on stress increase and
joint disturbances are defined in the
performance acceptance criteria for iron
mains.

For steel assets, an integrity assessment
should be carried out according to the
industry standard IGEM/TD/12 - Pipework
stress analysis for gas industry plant. An
expert on Soil/Pipe Interaction Analysis
should be consulted when required for the
evaluation of ground movement effects
onthe assets.

For any proposed tunnelling works, you
must contact the diversions team to
determine if diversion or replacement of
the assetis required before
commencement of your works, due to the
likely impact on our assets.

6.4.3 Changes to depth of cover

The depth of cover over Cadent'’s asset
shall not be altered. Where a change in
cover is required, contact your Cadent
Plant Protection Officer.

You can contact our
diversions team by email
diversions@cadentgas.com
or by phone 0330 678 1034



6.4.4 Piling

No piling shall be allowed within 15m of
an asset without an assessment of the
vibration levels at the asset.

For steel or PE assets, the peak
particle velocity at the asset shall be
limited to a maximum level of 75mm/
sec.

Foriron assets, the peak particle
velocity at the asset shall be limited to
amaximum level of 25mm/sec.

The promoter of the works should
provide the Cadent Plant Protection
Officer with the anticipated vibration
levels prior to the work commencing.
The ground vibration should be
monitored by the promoter to verify
the anticipated levels and to ensure the
allowable peak particle velocity is not
exceeded. Alarms should be set at
suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and
liquefaction at the asset shall be made,
which may require expert advice.

6.4.5 Demolition

No demolition should be allowed within
150m of an asset for 400m for a
structure mass greater than 10,000
tonnes without an assessment of the
vibration levels at the asset.

For steel or PE assets, the peak particle
velocity at the asset shall be limited to a
maximum level of 75mm/sec.

Foriron assets, the peak particle
velocity at the asset shall be limited to
amaximum level of 25mm/sec.

The promoter of the works should
provide the Cadent Plant Protection
Officer with the anticipated vibration
levels prior to the work commencing.
The ground vibration should be
monitored by the promoter to verify
the anticipated levels and to ensure the
allowable peak particle velocity is not
exceeded. Alarms should be set at
suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and
liguefaction at the asset shall be made.
Expertadvice may need to be sought,
which can be arranged through
Cadent.
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6.4.6 Blasting

The Maximum Instantaneous Charge
(MIC) dictates the distance at which an
assessment of the vibration levels (at the
located asset) is required. The measured
distances are as follows:

* 500mif the MIC is greater than 200kg

* 250mif the MIC is greater than 10kg but
less than 200kg

* 100mif the MIC is 10kg or less

For steel or PE assets, the peak particle
velocity at the asset shall be limited to a
maximum level of 75mm/sec.

Foriron assets, the peak particle velocity
at the asset shall be limited to a maximum
level of 25mm/sec.

The promoter of the works should provide
the Cadent Plant Protection Officer with
the anticipated vibration levels prior to the
work commencing. The ground vibration
should be monitored by the promoter to
verify the anticipated levels and to ensure
allowable peak particle velocity is not
exceeded. Alarms should be set at
suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of ground
vibration levels for provision of the
Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and liquefaction
at the asset shall be made. Expert advice
may need to be sought, which can be
arranged through Cadent.
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6.4.7 Surface mineral extraction

An assessment shall be carried out on the
effect of surface mineral extraction
activity within 100m of a gas asset.
Consideration should also be given to
extraction around plant and equipment
associated with assets (e.g. cathodic
protection ground beds).

Where the mineral extraction extends up
to the asset easement, a stable slope
angle and stand-off distance between the
asset and slope crest shall be determined.
Where an easement exists, the easement
strip shall be clearly marked by a suitable
permanent boundary, such as a post and
wire fence. Additionally, where
appropriate, slope indicator markers shall
be erected to facilitate the verification of
the recommended slope angle as the
slope is formed, by the third party. The
asset easement and slope need to be
inspected periodically to identify any
signs of developing instability. This may
include any change of slope profile
including:

* Bulging

* The development of tension cracks on
the slope or easement

» Anychanges in drainage around the
slope



The results of each inspection should
berecorded.

Where surface mineral extraction
activities are planned within 100m of
the asset but do not extend up to the
asset easement boundary, an
assessment should be made as to
whether this could promote instability
in the vicinity of the asset. This may
occur where the assetis routed across
a natural slope or the excavationis
deep. A significant cause of this
problem is where the groundwater
profile is affected by changes in
drainage or the development of
lagoons.

Where the extraction technique
involves explosives, the provisions of
Section 6.4.6 apply.

6.4.8 Deep mining

Gas assets within 1km of active deep
mining may be affected by subsidence
resulting from mineral extraction. The
determination of protective or remedial
measures will normally require expert
assistance, which can be arranged
through Cadent.

6.4.9 Landfilling

The creation of slopes outside of the
asset easements may promote
instability within the vicinity of the
asset. Cadent should carry out an
assessment to determine the effect of
any landfilling activity within 100m of
an asset. The assessmentis
particularly important if landfilling
operations are taking place on a slope
inwhich the asset is routed.

6.4.10 Pressure testing

Pressure testing should notbe
permitted within 8m of an asset unless
suitable precautions have been taken
against the effects of a pipe failure.

6.4.11 Seismic surveys

The promoter of works shall advise
Cadent of any seismic surveying work
in the vicinity of PE or steel assets that
will resultin peak particle velocities in
excess of 75mm/sec at the asset or for
iron assets that will result in peak
particle velocities in excess of 25mm/
sec atthe asset.

The promoter of the works should
provide Cadent the anticipated
vibration levels prior to the work
commencing. The ground vibration
should be monitored by the promoter
to verify the anticipated levels and to
ensure allowable peak particle velocity
is not exceeded. Alarms should be set
at suitable increments to provide a
forewarning of limit exceedance. The
promoter shall retain records of
ground vibration levels for provision of
the Cadent Plant Protection Officer on
request.
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6.4.12 Hot work

Where the Cadent’s metallic gas assets
have been exposed, welding (or other hot
works that may involve naked flames)
should not be carried out in proximity of
the gas asset. This may be reduced if
suitable protection and precautions have
been agreed with Cadent.

If the gas asset is PE (or a PE asset is
contained within a metallic sleeve)
welding, or other hot works that may
involve naked flames, shall not take place
within 500mm of the gas asset. For
further advice contact your network Plant
Protection Officer.

Protection measures shall be agreed with
the Cadent Plant Protection Officer prior
to installation to prevent the effects of
sparks, radiant heat transfer etc.

Any hot works in proximity to a Cadent
gas assetrequire leakage surveys prior
to, during and after the works. If gas is
detected, all works shall stop, and the leak
immediately reported to the National Gas
Emergency Service on 0800 111 999.

The Cadent Plant Protection Officer will
determine the need to remain on site to
monitor all welding, burning or other ‘hot
work' that takes place.

6.4.13 Wind turbines

Wind turbines shall not be sited any closer
than 1.5 times the proposed height of the
turbine mast away from the nearest edge
of the asset.

Further guidance can be found from
UKOPA's Good Practice Guide 13 (UKOPA/
GP/013) - Requirements for the Siting and
Installation of Wind Turbines Installations
in the Vicinity of Buried Pipelines.
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6.4.14 Solar farms

Solar Farms can be built adjacent to gas
assets, but never within an easement.
Advice shall be sought from Cadent at the
early stages of design to ensure that
electrical interference, security, future
access and construction methods can be
mutually agreed.

Interference checks shall be completed
by the third party to ensure that the solar
installations and associated
infrastructure have no negative effect on
cathodic protection systems.

Further guidance can be found from
UKOPA's Good Practice Guide 14 (UKOPA/
GP/014) - Requirements for the Siting and
Installation of Solar Photovoltaic (PV)
Installations in the Vicinity of Buried
Pipelines.

6.4.15 Lifting operations

Where lifting operations are planned to be
carried outin the vicinity of medium
pressure apparatus a site-specific risk
assessment and lift planis required to be
reviewed by the Cadent Plant Protection
Officer.

Protection shall be afforded to live
apparatus when carrying out the works to
preventimpact damage in the event of an
uncontrolled failure or drop. Any loads
shall be secured using suitable and
sufficient lifting accessories to reduce the
likelihood of the load being dropped.

Consideration shall be given to the
location of lifting equipment and the loads
induced into the ground to avoid the
potential overloading of buried apparatus.
Where the site cannot be laid out to avoid
loading gas apparatus, the asset shall be
suitably protected with the consent of the



Cadent Plant Protection Officer.
Alternatively, the asset will require
replacement/diversion.

6.5 Backfilling and
Reinstatement

Reinstatement around Cadent
apparatus still poses arisk to the
integrity of the asset. A gas asset must
not be located within the footway or
carriageway construction as this has
the potential to cause damage to the
apparatus during and post completion
of the reinstatement.

No backfilling should be undertaken
without Cadent’'s agreement to
proceed. Some equipment may not be
suitable for use over or around assets
due to the adverse effects of excessive
compaction and vibration levels.

A gas asset shallnotbe encasedin
concrete or have concrete positioned
within 300mm of the asset, or
anywhere above aniron gas asset due
to the need for future access.

The fine fill material should be firmly
packed around the pipe in 100mm
layers to achieve a compacted
thickness of 75mm and shall be laid to
aminimum depth of 150mm above the
crown of the asset.

Mechanical compaction equipment
shall not be used untila 250mm hand
rammed layer has been compacted
above the crown of the pipe.

For backfilling and reinstatement in the
vicinity of iron apparatus, in addition to
the above, the maximum weight of
compaction equipment used above the
crown of the asset shall not exceed
1.5t/m2 and vibratory compaction shall
not be used.

You can contact our
diversions team by email
diversions@cadentgas.com

or by phone 0330 678 1034

Material used in the backfill shall
conform to the following requirements:

» Sand shall be well-graded in
accordance with BSEN
13242:2002+A1:2007

* |t shall not contain any sharp
objects, large stones or bricks

* Foamed concrete shall not be used

We will require marker tape to be
installed at least 250mm above the
crown of the main.

Prior to backfilling, if the assetis
coated, Cadent require the opportunity
to inspectits condition in order assess
and to carry out any repairs as
necessary. Please contact your
network Plant Protection office to
arrange this. Any damage to the asset
or coating shall be reported to the
Cadent Plant Protection Officer so that
damage can be assessed, and repairs
carried out.

Minor (and existing) damage to pipe
coating and cathodic protection test
leads will be repaired by Cadent free of
charge. If the asset has been backfilled
without the knowledge of the Cadent
Plant Protection Officer, the third party
will need to re-excavate to enable the
condition of the asset coating to be
assessed.

All temporary supports shall be
removed prior to backfill but only when
the asset is sufficiently supported by
bedding material around the pipe.
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7 Working in the Vicinity of a Low
Pressure Gas Asset (Operating at
Pressures up to 75 mbar)

For planned and emergency works in the vicinity of Low Pressure gas assets, the
promoter will be advised proceed with caution. The guidance contained within
this section must be followed. If it cannot, contact shall be made with the network

Plant Protection office for advice.

7.1 Temporary and Permanent
Structures

No temporary or permanent structures
are permitted to be installed above, or in
close proximity to a gas asset or
easement due to the restriction of access
thisimposes. This includes, but is not
limited to, permanent street furniture
such as planters and bollards and
temporary buildings such as welfare units
and other enclosed spaces. The building
proximity distances for low pressure
assetsis 1m.

Please note that the easement distance
may be greater than the building proximity
distance, for any proposed structuresin
the easement please consult with the
Cadent network Plant Protection Officer.
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7.2 Excavation
7.2.1 General

Mechanical excavators should not be
sited or moved above an asset.

Mechanical excavators and any other
powered mechanical plant shall not dig on
one side of an asset with the cab of the
excavator positioned on the other side. All
traffic should be positioned far enough
away from the trench to prevent trench
wall collapse.

Excavation with a powered mechanical
excavator should not be carried out until
gas assets have been located through
vacuum excavation or by hand. No
mechanical excavation is permitted within
500mm of gas assets. Any mechanical
excavation should utilise a banksperson.
Toothless buckets shall be used due to
the potential of damage to assets using
toothed excavator buckets.

Consideration shall be given to apparatus
installed on gas assets including valves,
spindles, pressure points etc. Any fitting,
attachment or connecting pipework on
the asset shall be exposed by hand.

Where concrete is exposed around gas
apparatus this shall not be removed as it
could be providing protection or
anchorage to the live apparatus.

Where a third party is using any trench
support system, they shall ensure that
none of its components are in contact
with the asset.



The use of chain trenchers to do this is
not permitted within 3m of the
confirmed location of the asset.

7.2.2 Working in vicinity of iron
pipework

When deep excavation greater than
1.5min depthis carried outin the
vicinity of iron pipework, steps shall be
taken to ensure the risk associated
with immediate and latent asset failure
are considered, and where necessary,
excavations are cut back to reduce the
shear factor created by ground
disturbance likely to resultin
settlement. This also includes
instances where excavations are part
of construction works including
basement conversions, underground
carparks, shaft construction, etc.

Care should be taken to ensure that any
exposed iron pipework is suitably
supported at Tmintervals and is
protected from damage to avoid
creating tensions that could lead to
joint disturbance or pipe barrel fracture.

Where fittings or existing repairs are
uncovered care shall be taken to
ensure that these are not disturbed.

When working near ductile iron
pipework should any corrosion be
identified on the pipeline this shall be
reported to 0800 111 999 for a first call
operative to attend to undertake a
hazard assessment.

7.2.3 In proximity to an asset in an
easement

Where sufficient depth of cover exists
and the absence of attachments and
projections has been confirmed (e.g.
valve spindles, pressure points etc.),
following evidence from hand dug trial
holes, light tracked vehicles may be
permitted to strip topsoil to a depth of

250mm using a toothless bucket.

No topsoil or other materials shall be
stored within the easement without the
written permission of Cadent. No fires
are allowed in the easement strip or
other gas assets.

After the completion of the work, the
level of cover over an asset should be
the same as that prior to work
commencing.

No new service shall be laid parallel to
an asset within an easement.

Where work is being carried out
parallel to an asset, within or alongside
an easement, suitable barriers shall be
erected between the works and the
asset to prevent encroachment or
damage.

7.2.4 In proximity to an asset in the
highway

Where sufficient depth of cover exists,
and the absence of attachments and
projections has been confirmed (e.g.
valve spindles, pressure points etc.),
following evidence from hand dug trial
holes, removal of the bituminous or
concrete highway surface layer by
mechanical means is permitted to a
depth of 300mm. Where the
bituminous or concrete highway
surface layer extends below 300mm
deep, it shall only be removed by
handheld power assisted tools.

7.2.5 Crossing over an asset
(Open cut)

Where a new service is to cross over an
asset, aminimum clearance distance
of 1.5 times the diameter of the gas
asset or 300mm, whichever is greater
shall be maintained. If this cannot be
achieved, the service shall cross below
the asset, see Section 7.2.6.
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7.2.6 Crossing below an asset (Open
cut)

Where a service is to cross below an
asset, aminimum clearance distance of
1.5 times the diameter of the gas asset or
300mm, whichever is greater, between
the crown of the new service and
underside of the asset shall be
maintained. The exposed asset shall be
suitably supported and protected by
matting and timber cladding. Any
supports shall be removed prior to
backfilling.

7.2.7 Cathodic Protection (CP)

Cathodic protection (CP) is applied to
some buried steel pipes and is a method
of protecting assets from corrosion by
maintaining an electrical potential
between the asset and anodes placed at
strategic points along the asset. Where a
new service is to be laid and similarly
protected, the party installing the CP
system shall undertake tests to determine
whether the new service is interfering
with the cathodic protection of the
Cadent asset.

Should any cathodic protection posts or
associated apparatus need moving to
facilitate third party works, appropriate
notice, shall be given to Cadent. Cadent
will undertake this work and any
associated costs will be borne by the third
party.

7.2.8 Installation of electrical
equipment

Where electrical equipmentis being
installed close to Cadent's buried steel
assets, the effects of arise of earth
potential under fault conditions shall be
considered by the third party and a risk
assessment carried out. Equipment shall
not be installed if the integrity of Cadent's
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assetsis compromised. In this case,
diversion of the affected assets will be
required.

You can contact our
diversions team by email

diversions@cadentgas.com
or by phone 0330 678 1034

The installation of electrical cables
parallel to Cadent assets may induce
currents into the asset. This may interfere
with the effective operation of cathodic
protection systems. Inthese instances,
Cadent will require the promoter of the
works to conduct pre and post
energisation potential surveys of
Cadent's assets. The costs for any stray
current mitigation systems required will
be borne by the third-party promoter.

7.3 Construction Traffic

The promoter of the works should review
the ground conditions, vehicle types and
crossing frequency to determine the type
and construction of crossing that will be
required. Additionally, no undue loads
such as spoil heaps, lighting columns,
permanent traffic lights or road signs shall
be allowed over gas assets.

Iron pipes, or pipes that are not already
within an existing road such as those
within footways or verges shall not be
crossed by construction vehicles without
suitable protection being designed and
installed. Consideration shall be given to
the requirement for access to low
pressure apparatus therefore for large
scale, long duration projects, or
permanent crossings, the diversions
process shall be followed to determine
whether the asset requires diversion/



replacementin advance of the works
taking place.

Where existing roads cannot be used,
construction traffic should only cross
Cadent assets with a minimum depth
of cover of 750mm (post crossing
construction) at specific locations,
with notices directing traffic to the
crossing points erected. All crossing
points shall:

* Beatrightangles to the asset

* Be fenced denoting the existence of
the asset to ensure all traffic uses
the crossing point. The fencing shall
cover the width of any easements
and extend a further 6m along the
length of any easements on both
sides (see Figure 2 on page 13).

* Have signs attached to the fence
denoting the asset that the crossing
pointis located over

* Beregularly inspected and
maintained in good condition

Note: A 5mph speed restriction should
be enforced at all crossing points.

Suitable protection methods may
include:

* Temporary protection slab

» Free-standing bridges
(prefabricated modular steel or
pre-cast concrete bridges)

* Proprietary access roadways

* Haulroads (including hardcore,
sleepers, steel plates ora
combination)

7.4 Specific Activities

This section details the precautions
that need to be taken when carrying
out certain prescribed activities in the
vicinity of a Cadent asset. The
promoter of works is required to
consult Cadent when intending to
undertake one of the activities listed
below and further advice is required on
whether the work has the potential to
affect the asset.

7.4.1 Carriageway construction
(including widening & bell mouth
construction)

Where itis proposed to carry out
carriageway construction over an
asset previously located in a footway
or verge you must contact the
diversions team to determine if
diversion or replacement of the asset
is required before commencement of
your works.

7.4.2 Trenchless techniques

Where trenchless techniques are being
considered, a formal risk assessment
and method statement shall be
produced prior to commencing work.

Trial holes shall be undertaken to
ensure that sufficient clearance exists
between gas assets and the proposed
third-party asset (or the pipe to be split
if a pipe splitting technique is being
used) prior to the works.

If an assetis to be replaced using pipe
splitting techniques in the vicinity of
iron mains, in addition to the below
clauses, an integrity assessment shall
be undertaken.

When running parallel to gas assets,
the minimum clearance shall be:

° 1m

35



When crossing gas assets, the minimum
clearance shall be:

* 500mm or 1.5 times the diameter of the
asset, whichever is greater.

Clearances may need to be increased due
to the following factors:

* Ground conditions
* Largestreamer diameter

» Type of reamer used, e.g. hollow, finned,
etc.

» Accuracy of equipment being used

* Construction of adjacent services and
structures

» Configuration of other underground
services crossing or running parallel to
the drill path

* Consequences of damage

* Pipe stress increase from potential
ground movement

The exposed asset should be suitably
supported and be protected by matting
and suitable timber cladding to reduce the
risk of damage from any broken pipe
fragments (if pipe splitting is used).
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Supports shall be removed prior to
backfill but only when the assetis
sufficiently supported by bedding
material around the pipe.

All lateral crossings shall be exposed
around their full circumference with an
additional 250mm clearance below. The
width of the excavation shall be three
times the diameter of the largest reamer
or 500mm either side of the largest
reamer, whichever is the greatest. These
clearances shall be measured from the
drill path centre. Each crossing should be
manned during the drilling/splitting
operation to watch the reamer/splitter
pass.

For pipe splitting running parallel to a
buried gas asset, trial holes should be
undertaken at suitable and frequent
locations along the proposed route to
confirm sufficient clearance distances
exist, and the pipe route is confirmed.

The line of the pipe to be installed/split
should be monitored along its length to
ensure no variance from its path.

Consideration should be given for a
leakage survey to be undertaken before
work starts, during the works if safe to do
so and following completion. If there is
any likelihood of damage to the asset, the
operation shall be stopped immediately.

7.4.2.1 Tunnelling

Ground movement may occur when
tunnelling in soft ground conditions.
Ground movement contours from the
tunnelling operation shall be calculated
and all gas assets within the affected zone
should be identified and assessed.

PE assets can tolerate some differential
ground movement.



For castand ductile iron assets, Where a change in the depth of cover

acceptable limits on stress increase affects attachments and projections
and joint disturbances are defined in such as services and valves, liaison
the performance acceptance criteria with our diversions team is required to
for iron mains. ensure these are appropriately

protected or altered.

For steel assets an integrity
assessment should be carried out

according to the industry standard ) Y°“_ [ entact our
IGEM/TD/12 - Pipework stress analysis diversions team by email
for gas industry plant. diversions@cadentgas.com

An expert on Soil/Pipe Interaction or by phone 0330 678 1034
Analysis should be sought when — e
required for the evaluation of ground
movement effects on the assets.

For any proposed tunnelling works, 7.4.4 Piling

due to the likely impactlon our assets No piling shall be allowed within 15m of
youmust contact the diversionsteam  5p asset without an assessment of the
to determine if diversion or vibration levels at the asset.

replacement of the asset is required
before commencement of your works. ~ For steel or PE assets, the peak particle
velocity at the asset shall be limited to a

7.4.3 Changes to depth of cover maximum level of 75mm/sec.

The depth of cover over or around For iron assets, the peak particle

Cadent’s iron assets shall not be velocity shall be limited to a maximum

altered. If a change in the depth of level of 25mm/sec.

cover is required, you must contact the

diversions team to arrange for The promoter of the works should

diversion or replacement of the asset ~ determine the anticipated vibration

before commencement of your works.  levels prior to the work commencing.
The ground vibration should be

For PE and steel pipes, reductions in monitored by the promoter to verify

depth of coverare only permittedif the  the anticipated levels and to ensure the
below minimum depths of cover canbe  gjjowable peak particle velocity is not

maintained (following investigation exceeded. Alarms should be set at

across the affected length): suitable increments to provide a

« Infields and agricultural land 1.1m forewarning of limit exceedance. The
promoter shall retain records of

¢ Inroads and verges 750mm ground vibration levels for provision of
the Cadent Plant Protection Officer on

* Infootpaths 600mm
request.

* Inprivate propert mm
private property 600 Where ground conditions include silt or

Substantial increases in depth of cover  sand, an assessment of the effect of

shall not be permitted. vibration on settlementand
liquefaction at the asset shall be made,
which may require expert advice.
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7.4.5 Demolition

No demolition should be allowed within
150m of an asset for 400m for a structure
mass greater than 10,000 tonnes without
an assessment of the vibration levels at
the asset.

For steel or PE assets, the peak particle
velocity at the asset shall be limited to a
maximum level of 75mm/sec.

Foriron assets, the peak particle velocity
at the asset shall be limited to a maximum
level of 25mm/sec.

The promoter of the works should
determine the anticipated vibration levels
prior to the work commencing. The
ground vibration should be monitored by
the promoter to verify the anticipated
levels and to ensure the allowable peak
particle velocity is not exceeded. Alarms
should be set at suitable increments to
provide a forewarning of limit exceedance.
The promoter shall retain records of
ground vibration levels for provision of the
Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and liquefaction
atthe asset shall be made. Expert advice
may need to be sought.

Where demolition is proposed you must
ensure that the gas supply to the
premises has beenisolated in a suitable,
identified location.

7.4.6 Blasting

The Maximum Instantaneous Charge
(MIC) dictates the distance at which an
assessment of the vibration levels (at the
located asset) is required. The measured
distances are as follows:
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* 500mif the MIC is greater than 200kg

* 250mif the MIC is greater than 10kg but
less than 200kg

* 100mif the MIC is 10kg or less

For steel or PE assets, the peak particle
velocity at the asset shall be limited to a
maximum level of 75mm/sec.

Foriron assets, the peak particle velocity
at the asset shall be limited to a maximum
level of 25mm/sec.

The promoter of the works should
determine the anticipated vibration levels
prior to the work commencing. The
ground vibration should be monitored by
the promoter to verify the anticipated
levels and to ensure allowable peak
particle velocity is not exceeded. Alarms
should be set at suitable increments to
provide a forewarning of limit exceedance.
The promoter shall retain records of
ground vibration levels for provision of the
Cadent Plant Protection Officer on
request.

Where ground conditions include silt or
sand, an assessment of the effect of
vibration on settlement and liquefaction
atthe asset shall be made. Expert advice
may need to be sought.

7.4.7 Surface mineral extraction

An assessment shall be carried out on the
effect of surface mineral extraction
activity within 100m of an asset.
Consideration should also be given to
extraction around plant and equipment
associated with assets (e.g. cathodic
protection ground beds).

Where the mineral extraction extends up
to the asset easement, a stable slope
angle and stand-off distance between the
assetand slope crest shall be determined.



Where an easement exists, the
easement strip shall be clearly marked
by a suitable permanent boundary,
such as a postand wire fence.
Additionally, where appropriate, slope
indicator markers shall be erected to
facilitate the verification of the
recommended slope angle as the slope
is formed, by the third party. The asset
easement and slope need to be
inspected periodically to identify any
signs of developing instability.

This may include any change of slope
profile including:

* Bulging

* The development of tension cracks
on the slope or easement

* Any changes in drainage around the
slope

The results of each inspection should
be recorded.

Where surface mineral extraction
activities are planned within 100m of
the asset but do not extend up to the
asset easement boundary, an
assessment should be made as to
whether this could promote instability in
the vicinity of the asset. This may occur
where the assetisrouted across a
natural slope or the excavation is deep.
A significant cause of this problemiis
where the groundwater profile is
affected by changes in drainage or the
development of lagoons.

Where the extraction technique
involves explosives, the provisions of
Section 7.4.6 apply.

7.4.8 Deep mining

Assets routed within 1Tkm of active
deep mining may be affected by
subsidence resulting from mineral
extraction. The determination of
protective or remedial measures will
normally require expert assistance.

7.4.9 Landfilling

The creation of slopes outside of the
asset easements may promote
instability within the vicinity of the
asset. An assessment shall be carried
out by the promoter of the works to
determine the effect of any landfilling
activity within 100m of an asset. The
assessmentis particularly important if
landfilling operations are taking place
on aslope in which the assetis routed.

7.4.10 Pressure testing

Pressure testing should not be
permitted within 8m of an asset unless
suitable precautions have been taken
against the effects of a pipe failure.
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7.4.11 Seismic surveys

The promoter of works shall advise
Cadent of any seismic surveying work in
the vicinity of PE or steel assets that will
resultin peak particle velocities in excess
of 76mm/sec at the asset or foriron
assets that will resultin peak particle
velocities in excess of 26mm/sec at the
asset.

The promoter of the works should
determine the anticipated vibration levels
prior to the work commencing. The
ground vibration should be monitored by
the promoter to verify the anticipated
levels and to ensure allowable peak
particle velocity is not exceeded. Alarms
should be set at suitable increments to
provide a forewarning of limit exceedance.
The promoter shall retain records of
ground vibration levels for provision of the
Cadent Plant Protection Officer on
request.

7.4.12 Hot work

Where the Cadent’s metallic gas asset
has been exposed, welding (or other hot
works that may involve naked flames)
should not be carried out in proximity of
the gas asset.

If the gas assetis PE (or a PE assetis
contained within a metallic sleeve)
welding, or other hot works that may
involve naked flames, shall not take place
within 500mm of the gas asset.

Protection measures shall be installed to
prevent the effects of sparks, radiant heat
transfer etc.

Any hot works in proximity to a Cadent
gas asset shall require leakage surveys
prior to, during and after the works. If gas
is detected, all works shall stop, and the
leak immediately reported to the National
Gas Emergency Service on 0800 111 999.
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7.4.13 Wind turbines

Wind turbines shall not be sited any closer
than 1.5 times the proposed height of the
turbine mast away from the nearest edge
of the asset.

Further guidance can be found from
UKOPA's Good Practice Guide 13 (UKOPA/
GP/013) - Requirements for the Siting and
Installation of Wind Turbines Installations
in the Vicinity of Buried Pipelines.

7.4.14 Solar farms

Solar Farms can be built adjacent to
assets but never within an easement.

Interference checks shall be completed
by the third party to ensure that the solar
installations and associated
infrastructure have no negative effect on
cathodic protection systems.

Further guidance can be found from
UKOPA's Good Practice Guide 14 (UKOPA/
GP/014) - Requirements for the Siting and
Installation of Solar Photovoltaic (PV)
Installations in the Vicinity of Buried
Pipelines.

7.4.15 Lifting operations

Where lifting operations are planned to be
carried out in the vicinity of low pressure
apparatus a site-specific risk assessment
and lift planis required.

Protection shall be afforded to live
apparatus when carrying out the works to
preventimpact damage in the event of an
uncontrolled failure or drop. Any loads
shall be secured using suitable and
sufficient lifting accessories to reduce the
likelihood of the load being dropped.

Consideration shall be given to the
location of lifting equipment and the loads
induced into the ground to avoid the
potential overloading of buried apparatus.



Where the site cannot be laid out to
avoid loading gas apparatus, the asset
shall be suitably protected with the
consent of the Cadent Plant Protection
Officer. Alternatively, the asset will
require replacement/diversion.

7.5 Backfilling and Reinstatement

Reinstatement around Cadent
apparatus still poses arisk to the
integrity of the asset. A gas asset must
not be located within the footway or
carriageway construction as this has
the potential to cause damage to the
apparatus during and post completion
of the reinstatement.

No backfilling should be undertaken
without Cadent's agreement to
proceed. Some equipment may not be
suitable for use over or around assets
due to the adverse effects of excessive
compaction and vibration levels.

A gas asset shall notbe encased in
concrete or have concrete positioned
within 300mm of the asset or anywhere
above aniron gas asset due to the
need for future access.

The fine fill material should be firmly
packed around the pipe in 100mm
layers to achieve a compacted
thickness of 75mm and shall be laid to
aminimum depth of 150mm above the
crown of the asset

Mechanical compaction equipment
shall not be used untila 250mm hand
rammed layer has been compacted
above the crown of the pipe

For backfilling and reinstatement in the
vicinity of iron apparatus, in addition to
the above, the maximum weight of
compaction equipment used above the
crown of the pipe shall not exceed 1.5t/
m2 and vibratory compaction shall not
be used.

Material used in the backfill shall
conform to the following requirements:

» Sand shall be well-graded in
accordance with BS EN
13242:2002+A1:2007

* |t shall not contain any sharp
objects, large stones or bricks

* Foamed concrete shall not be used

We will require marker tape to be
installed at least 250mm above the
crown of the pipe. Any damage to the
asset or coating shall be reported to
the Cadent Plant Protection Office so
that damage can be assessed, and
repairs carried out.

Minor (and existing) damage to pipe
coating and cathodic protection test
leads will be repaired by Cadent free of
charge. If the asset has been backfilled
without the knowledge of the Cadent
Plant Protection Officer, the third party
will need to re-excavate to enable the
condition of the asset coating to be
assessed.

All temporary supports shall be
removed prior to backfill but only when
the asset is sufficiently supported by
bedding material around the pipe.

You can contact our
diversions team by email
diversions@cadentgas.com

or by phone 0330 678 1034
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8 Working in the Vicinity of a Pressure
Reduction Installation (PRI)

Pressure reductioninstallations comeina
variety of forms:

* Above Ground Installation (AGI) - Sites
with exposed pipes surrounded by
fencing

* Above Ground Installation (AGI) -
District governors often foundin large
above ground kiosks with vent stacks
attached

» Below Ground Installation - District
governors with large surface governors
for valves and pressure reduction
equipment with an above ground
control cabinet and vent stack

» Service governor Installations - Small
service governors providinggasto a
small number of customersinan area
oftenidentified by a small green or brick
kiosk
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Where excavations are to be made within
10 metres of the perimeter of a pressure
reduction installation (above or below
ground), with the exception of service
governor installations, appropriate
protection methods should be
determined and recorded by the Cadent
Plant Protection Officer.

These installations may have magnetic
slam shut devices which could operate in
the event of high vibration levels being
caused by the works. Advice on whether
these are present shall be sought from the
Cadent Plant Protection Officer and we
may need to have an operative, with the
competence to reset the plant, on site
whilst your works are being undertaken.

Hazardous areas may be present around
these installations and no ignition sources
are permitted within these zones.
Information on the zonings shall be
sought from the Cadent Plant Protection
Officer prior to commencement of any
works on site.

There may be telemetry and pressure
recording lines in the vicinity of these
installations therefore extreme caution
must be exercised when planning and
undertaking works it the vicinity of these
assets.

In addition to this, the safety advice
detailed in either or a combination of
Sections 5, 6 or 7 shall be observed when
working in the proximity of an AGI.

Access to gas assets shall be maintained
atalltimes.




9 Tree Planting

Before any tree planting is carried
outin the vicinity of a Cadent asset
or its easement, written consent
should be obtained. This approval
should be subject to Cadent retaining
the right to remove any trees which
might become a danger or restrict
access to the asset at any time in the
future.

The only hardwood plants which can
be planted directly across an asset are
shallow rooting hedge plants such as
Quickthorn, Blackthorn, etc., and these
shall only be planted where a hedge is
necessary for screening or to indicate
afield boundary.

Raspberries, Gooseberries and
Blackcurrants shall not be planted
within 2m of the outside edge of the
pipe.

Dwarf Apple Stocks shall not be
planted within 3m of an asset.

Christmas trees (Picea Abies) shall not
be planted within 3 metres of an asset.
However, permission may be given on
the strict understanding that
Christmas trees are clear-felled at
intervals not exceeding seven years.

The following trees, and those of
similar size which may be deciduous or
evergreen, shall not be planted within 6
metres of an asset:

* Ash, Beech, Birch, most Conifers,
Elm, Maple, Horse Chestnut, Oak,
Sycamore, Apple, Lime and Pear
trees.

Dense mass planting shall not be
carried out within 10m of the outside
edge of the pipe.

Poplar and Willow trees shall not be
planted within 10m of the outside edge
of the pipe.

For further guidance please refer to
Street Works UK Volume 4 and
Appendix B.
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10 Unidentified Exposed Pipes

An unidentified pipe is one that is not
shown on any current or historical
records.

Iron and steel water pipes and gas
pipelines may appear very similar. If any
such pipe is uncovered, it shall be treated
asifit were a gas pipe.

If upon checking with all other utilities you
believe an unidentified pipe to be a gas
pipe, the promoter of the works shall
contact plantprotection@cadentgas.com
with the following information:

* LSBUD enquiry reference

» Site address (please include postcode
and grid references)

» Site contact details

 Size of pipe

* Pipe material

* Confirmation that the unidentified pipe
is exposed (if not, it will need to be
exposed prior to our attendance)

* Confirmation that Cadent and all other
asset owners plans, are available for
review and inspection

* Photos of the pipe

Please be aware that it can take up to
28 days for us to confirm whether the
unidentified exposed pipe is a gas asset
or not.
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Pipelines




13 Glossary of Te
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rs and allow Cadent to lay, operate and maintain
he easement strip. Easement strips may vary in
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> extent of the easement strip where work is

s a phenomenon in which the strength and

e soil is reduced by earthquake shaking or other
). Liquefaction occurs in saturated soils, that is,
he space between individual particles is

illed with water. When liquefaction occurs, the

e soil decreases and the ability of the soil to

ets are reduced.

persons, firm, company or authority for whom
s, structures or other works in the vicinity of
t assets and associated installations.

persons appointed by Cadent with the
s required to act as the Cadent representative
se of monitoring a particular activity.

son who assists the machine operator from a
re they can safely see into the excavation and
r of any services or other obstacles.

ould remain outside of the operating radius of
arm and bucket.
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x A - Typical Asset Location Markers

Cadent

Your Gas Network

DANGER
GAS ASSET

DIAL BEFORE YOU DIG
CALL 0800 688 588

24hrs NATIONAL GAS EMERGENCY NUMBER
0800 111 999* )
«

*CALLS WILL BERECORDED AND
MAY BE MONITORED
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If you hit an asset, whether the damage is visible or not, or in the event of an
emergency, call the National Gas Emergency Service immediately on

If you are planning to do work near or in the vicinity of Cadent assets please submit an
enquiry online at Isbud.co.uk

This is a free online enquiry service giving enquiry service giving an instant risk assessed
response for your work activity relative to the Cadent gas assets in the vicinity.

If you require any assistance please contact the plant protection team for free on 0800
688 588 or at plantprotection@cadentgas.com

Shut down all plant and machinery and
extinguish any potential sources of
ignition

Evacuate all personnel from the vicinity of

Notify the Cadent responsible person
immediately using the contact telephone
number provided

Ensure no one approaches the asset

the asset .
* Donottry to stop any leaking gas

* Notify Cadent using the free 24-hour
emergency telephone number
0800 111 999*

* Provide assistance as requested by
Cadent, or emergency services to
safeguard persons and property

*All calls are recorded and may be monitored
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