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Topics

 Review of PAS 128 and the different survey categories

 Planning to avoid damages

 Equipment

 On-Site techniques

 Incident investigation and learning



PAS 128

A robust methodology for delivering utility surveys



Survey Categories
Type D:
Desktop utility records search where underground utilities are identified through the collation and 
analysis of existing paper/online utility records.

Type C:
Site reconnaissance, where existing records are supported and validated by the visual inspection 
of physical evidence observed during a site visit.

Type B:
Detection, where underground utilities are detected and located by geophysical techniques

Type A:
Verification, where underground utilities are observed and located at a manhole or inspection 
chamber, or are excavated and exposed

• A Type D survey is a prerequisite for survey types C, B or A.

• Survey types C, B or A are independent of each other, i.e. a Type B survey does not require a Type A or C.



Survey Type

(establish with client 

prior to survey)

Quality Level

(Practitioner to 

determine post survey)

Post-

processing

Location Accuracy Supporting Data

Horizontal Undefined

D Desktop utility 

records search
QL-D - Undefined Undefined -

C Site 

reconnaissance
QL-C - Undefined Undefined A segment of utility whose location is demonstrated by visual reference to street 

furniture, topographical features or evidence of previous street works 

(reinstatement scar)

B Detection 3 QL-B4 No Undefined Undefined A utility segment which is suspected to exist but has not been detected and is 

therefore shown as an assumed route

QL-B3 No +/- 500mm Undefined (No reliable 

depth measurement 

possible)

Horizontal location only of the utility detected by one of the geophysical techniques 

usedQL-B3P Yes

QL-B2 No +/- 250mm or +/-

40% of detected 

depth whichever is 

greater 

+/- 40% of detected depth Horizontal and vertical location of the utility detected by one of the geophysical 

techniques used 4)QL-B2P Yes

QL-B1 No +/- 150mm or +/-

15% of detected 

depth whichever is 

greater 

+/- 15% of detected depth Horizontal and vertical location of the utility detected by multiple 5) geophysical 

techniques usedQL-B1P Yes

A Verification QL-A - +/- 50mm +/- 25mm Horizontal and vertical location of the top and/or bottom of the utility.

Additional attribution is recorded specified in 9.2.5

1) Horizontal location is to the centreline of the utility.

2) Vertical location is to the top of the utility.

3) For detection, it is a requirement that a minimum of GPR and EML techniques are used (see 8.2.1.1.2)

4) Electronic depth readings using EML equipment are not normally sufficient to achieve a QL-B2 or higher.

5) Some utilities can only be detected by one of the existing detection techniques. As a consequence, such utilities cannot be classified as QL-B1

6) P = Post-processing.  Using data recorded during scanning to help understand complex utility networks, thereby improving confidence in data interpretation.

Survey Accuracy and Sub-Categories



Use of PAS 128

The type of survey required will depend on:

• What the information is for – Design or construction

• The location

• What services are expected

• What is being constructed

• Method of excavation

• Access restrictions

• Time v Risk



Service Avoidance Techniques

CAN WE DO IT SAFER?
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No Action Benefit

1 EQUIPMENT
Cable locators with data download 
facility and depth indicator as a 
minimum. i.e. Radiodetection eCAT4+ 
and Genny 4 (or equivalent).

Data downloaded at least weekly and 
post incident.

1. Enables Site Manager and safety team to 
monitor CAT & Genny usage, compliance 
with standard set in training and thus 
identify training needs.

2. Enables reasonably accurate assessment 
of service depth, thus reducing risk of 
shallow strikes.

3. Enhances post incident investigation and 
causal identification.

Service Avoidance Techniques



No Action Benefit

2 EQUIPMENT
Where applicable consider use of the 
eSafe ground probing radar

Will locate services that are difficult to find 
with CAT and Genny.

Is simple to use, meaning  that with 
minimal training it can be used by the gang 
negating the need for external, specialist 
GPR surveyors.

Service Avoidance Techniques



No Action Benefit

3 PLANNING OF WORK
• Ensure all available Utility Plans are 

attached to Permit to Break Ground.

• Where possible attach photo of 
sprayed up services to Permit to Break 
Ground.

• Always investigate viability of 
alternative digging techniques, such as 
Vacuum Excavation.

Gang has all available service information 
and real time visibility of work area.

Safe System of work developed to 
minimise risk of service damage.

Service Avoidance Techniques



Vacuum Excavation



No Action Benefit

4 SETTING STANDARDS
Pre-Start Site Induction for all operatives 
and Supervisors by Site Management.  
Including reference to Standards 
Booklet.

Enables Site Manager to set the  Health, 
Safety, Environmental and Quality 
standards they require right from start,
thereby improving behaviours and culture.

Service Avoidance Techniques

 

 

Can We Do It Safer? 

 
NORTH MIDLAND CONSTRUCTION PLC  

 

HEALTH, SAFETY AND ENVIRONMENTAL 
STANDARDS GUIDE 

 
 
 
 
 
 
 
 
 
 

This guidebook is to show you the Standards you can expect on a 
North Midland Construction site; you should keep it with you while 
on site and use it as a quick reference. More detailed information is 
available from your Manager, the Safety Team or the QESH Portal. 

 

A Promise From Our Directors 
“Your health and wellbeing is of prime importance to NM Group. 

We do not want you to put yourself at the risk of injury or ill health. 
You have our direct authority to stop any activity that puts yourself 

or others at risk and to help put it right” 
 Doc Ref: HSESG 

Issue: H 
June 2017 



No Action Benefit

5 BUY-IN
All digging gangs receive “Preventing 
Injury and Customer Disruption” toolbox 
talk and a copy of “Preventing Damage 
to Buried Services” poster.

Explains the reasoning behind the 
standards expected, by giving a clear 
understanding of the potential for injury, 
cost to the business and disruption caused 
by service damages. Making the need for 
compliance personal.

Service Avoidance Techniques



When it Goes Wrong



When it Goes Wrong – Who Cares?



When it Goes Wrong – Who Cares?



When it Goes Wrong – Who Cares?



When it Goes Wrong – Who Cares?



No Action Benefit

6 TRAINING
Make RadioDetection approved CAT, 
Genny and Safe Dig training compulsory 
for ALL digging gangs (Direct and Sub-
Contract) and their Manager / 
Supervisor.

Refresher training every 3 years.

Recognised high level of competency in use 
of locating equipment and safe excavation 
around services.
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No Action Benefit

6 TRAINING
Make RadioDetection approved CAT, 
Genny and Safe Dig training compulsory 
for ALL digging gangs (Direct and Sub-
Contract) and their Manager / 
Supervisor.

Refresher training every 3 years.

Recognised high level of competency in use 
of locating equipment and safe excavation 
around services.

7 COMPETENCY ASSESSMENT
Manager / Supervisors assess service 
avoidance competency of all digging 
gangs within 3 days of start on site and 
annually thereafter.

Helps maintain a consistent high level of 
competency in service location and 
avoidance practices.
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No Action Benefit

6 TRAINING
Make RadioDetection approved CAT, 
Genny and Safe Dig training compulsory 
for ALL digging gangs (Direct and Sub-
Contract) and their Manager / 
Supervisor.

Refresher training every 3 years.

Recognised high level of competency in use 
of locating equipment and safe excavation 
around services.

7 COMPETENCY ASSESSMENT
Manager / Supervisors assess service 
avoidance competency of all digging 
gangs within 3 days of start on site and 
annually thereafter.

Helps maintain a consistent high level of 
competency in service location and 
avoidance practices.

8 COMPLIANCE VERIFICATION
In addition to their daily site visits, Site 
Manages to complete a minimum of 1 
weekly site inspection of their site.

Allows them to drive the standard of 
Health, Safety, Environment and Quality 
they expect, thereby improving compliance 
whilst enhancing their understanding of 
SHEQ site issues.
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No Action Benefit

9 VISIBLE FELT LEADERSHIP
Senior Leaders complete regular site 
tours, focusing on service avoidance.

Demonstrates the importance 
management place on compliance with 
Standards and training and will further 
enhance compliance.

Service Avoidance Techniques



No Action Benefit

10 REPORTING
Promote an open reporting culture, with 
a clear expectation that when a service 
damages occurs:
1. The H&S Team are notified within 1 

hour.

2. Details are uploaded to the reporting 
system within 24 Hours.

3. The Strike Investigation Form is 
completed and uploaded within 24 
hours.

1. H&S Team aware of damages thus
enabling prompt response and correct 
level of investigation.

2. Allows learning’s to be gained and 
preventative actions taken.

3. Can notify insurance company in a 
timely manner.

4. Can notify client within required 
timeframe.

5. Learnings can be shared quickly.

Service Avoidance Techniques



Investigation



No Action Benefit

11 REPORTING
Use the following reporting categories:
• Damage to underground cable
• Damage to underground pipeline
• High Potential Near Miss
• Latent Damage
• Uncharted service found, not 

damaged
• Good Practice / Initiative around 

services

Enables collection of Intelligent Data which 
will allow better routine monitoring and 
tracking improvements.

Promoted pride in using innovation and 
good practice.

Service Avoidance Techniques



Damage to underground 
cable

HV, LV, Street Light, Fibre Optic, Telecommunications, etc. cable damaged by our works due to  ground penetration or reinstatement.
For example whilst:

• Inserting “pin” into the ground,
• Cutting the surface,
• Hand excavating,
• Mechanically excavating,
• Reinstating,
• Etc.  

Damage to underground 
pipeline

Water or gas main, water or gas service, sewer, pumping main, culvert, duct, etc. damaged by our works due to  ground penetration or 
reinstatement. For example whilst:

• Inserting “pin” into the ground,
• Cutting the surface,
• Hand excavating,
• Mechanically excavating,
• Reinstating,
• Etc.

High Potential Near Miss Underground cable or pipe very nearly but not actually damaged due to ground penetration or reinstatement. For example whilst:

Latent Damage Existing underground service found with pre-existing damage. Damage NOT caused by our work e.g. old/corroded cable pot end, 
leaking pipe joint, perished pipe

Uncharted service 
found, not damaged

Unknown service located, and exposed without damage, through use of correct service location techniques and safe dig practices.

Good Practice / Initiative
around services

Exceptional workmanship used to locate / prevent damage to underground service. For example:
• Getting assistance of utility owner to locate known service we are unable to locate,
• Stopping and reviewing / changing work method to prevent damage to service

Incident Category Definitions



No Action Benefit

12 FEEDBACK
Normalise reporting feedback on 
damage rates by either:
• Hours worked,
• Turnover,
• Meters laid,
• Services crossed, etc.

Enable benchmarking of gangs, sites, sub-
contractors, divisions, peer contractors.

Service Avoidance Techniques



No Action Benefit

13 FEEDBACK
Introduce a 5 x 5 style risk rating system 
for Service Damage Severity to highlight:
1. Services posing highest risk.
2. Work methods posing highest risk.
3. Teams/individuals of concern.
4. Causes resulting from non-

compliance with procedures.

Will enable:
 Future iterations of Improvement Plan 

to focus on known high risk areas.
Identification of those lacking 

understanding of their accountability and 
responsibility.

Service Avoidance Techniques



No Action Benefit

14 ACCOUNTABILITY
Use Just Culture process for ALL service 
damages not reported within the 
required timeframes.

Brings ownership and accountability and 
will improve quality of data.

Service Avoidance Techniques



No Action Benefit

14 ACCOUNTABILITY
Use Just Culture process for ALL service 
damages not reported within the 
required timeframes.

Brings ownership and accountability and 
will improve quality of data.

15 ACCOUNTABILITY
Use Just Culture and post incident 
refresher training following service 
damages.

Intensity of training dependant on Just 
Culture findings, incident severity, cause 
of damage and if repeat offenders.

Brings ownership and accountability, and 
helps refresh good practice while ironing 
out bad habits for the gang.
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No Action Benefit

14 ACCOUNTABILITY
Use Just Culture process for ALL service 
damages not reported within the 
required timeframes.

Brings ownership and accountability and 
will improve quality of data.

15 ACCOUNTABILITY
Use Just Culture and post incident 
refresher training following service 
damages.

Intensity of training dependant on Just 
Culture findings, incident severity, cause 
of damage and if repeat offenders.

Brings ownership and accountability, and 
helps refresh good practice while ironing 
out bad habits for the gang.

16 ACCOUNTABILITY
Hold “Explanation meeting” where site 
team justify their actions / in-actions to 
the H&S team and management.

For significant damages, meeting to 
include Directors.

Drives accountability for their actions, 
enforces understanding of their 
responsibilities and embeds good practice.

Service Avoidance Techniques



No Action Benefit

17 H&S LEADERSHIP
To reinforce good practice and identify 
opportunities for improvement, enhance 
regular contact of the H&S Team with 
the whole site, through:
• Face to face meetings
• Site visits
• Stand Downs, etc.

1. Further demonstrates the importance of 
safe working.

2. Highlights personal responsibilities at all 
levels.

3. Enables accurate communication of
current trends .

4. Sets clear expectations at the top.
5. Gives the opportunity for 2-way 

discussions and continual improvement

Service Avoidance Techniques
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The True Cost of Service Damages 

What do Utility Service 

Strikes Really Cost?



Street Works Viewed From Different Lenses 



Decision Making

Sequence, Planning and 
Programming

Missed opportunities to design out 
risk

Service location activities not 
programmed or resourced

Wrong timing of utility survey i.e. 
commissioned to close to excavation 

activities

Poor utility strike reporting structure

Use of generic method statements

Inconstant working practices

Poor work to dig permits application 
system

True cost of utility strikes not 
quantified / understood

Laborious management procedures

Lack of faith in the system

Inaccurate statutory drawings

“Them - US” hierarchy in organisation 

Competence and training

No training for operatives on how to 
interpret utilities on drawings and 

plans

No training for operatives on how to 
use CAT and Genny properly (Should 

be done by Utility Survey experts 
and not site operatives)

Training received does not develop 
competent operators

Equipment

Equipment not available / improper 
use (e.g.CAT and Genny)

PPE not available

Poor PPE

Inadequate tools (e.g. Excavators & 
drilling machines – poor visibility)

Physical Site Considerations

Poor ground conditions (e.g. collapsible 
ground)

Adverse weather conditions

Previous incorrect cover

Utility encased in concrete

No marking tape on existing services

Excavation Technique

Genny is not used as much as it should 
be

Rushing / work pressures

Chasing management measure

No trial holes or slip trenches dug to 
confirm utilities

Cutting corners / laziness

Did not CAT scan at every depth 
(against safe system of work)

Performance related pay / chasing 
bonus

Inappropriate tools made available

Office UTILITY STRIKE CAUSAL FACTORS                                                    On Site



Current UK Industry Thinking



Examples of Utility Strike Costs

Moral

Legal

Economic



Costs of a Typical Water Service Strike

Typically the Real Cost of a Utility Strike is 29 times that of the direct repair cost

Min (£) Max(£) Average (£)

Direct Cost 750 10,000 5,375

Indirect Cost 2,000 25,000 13,500

Social Cost
(Traffic Delays)

41,128 602,698 224,799

Social Costs
(Loss of Business income)

70,500 414,779 210,593

TOTAL £114,378 £1,052,477 £454,267



Case Studies Used to Generate Report

Failure to avoid hazard at planning 
stage

Pneumatic spade following contact 
with LV cable

Excavator contact with HV cable Cable strike causing serious burns to 
operative



Questions


