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1. INTRODUCTION

1.1Who is thisGuidance Note aimed at?

This Guidance Note is aimed at all Vedanta subsidiaries, operations and managed sites, including new
acquisitions, corporate offices and research facilities and to all new andingxistployees and
contractor employees. This Guidan Note is applicable to the entire operation lifecycle (including
exploration planning, evaluatiopyojects, construction, maintenanceperation and closure).

1.2What is the aim of this Guidance Note?

The aim of this Guidance Note is to outline the company requirements which Ve&&itsare to
I mpl ements in order to ensure that al/l Eart hwor
is planned and performed in a safe manner.

1.3What issuesdoes this Guidance Note address?

This Guidance Note presents the framework for carrying out Excavation within Vedanta operations,
showing the key technical activities that may apply in each of these contexts, and identifying the main
decisions at each stge. This guidance note does not address other hazards associated with shuttering,
shoring and concreting etc., and associated building/construction standards.

The focus of the Guidance Note is to provide preferred methods and outcomes rather than pressript
whil st at the same time representing a practica

It is intended that the Guidance Notes will represent standard baseline guidance for all Vedanta staff
within all the operations whilst recognizing the need ftaxibility at a site depending upon specific
circumstances or regulatory specific requirements. In this sense, Guidance Notes are not designed to be
definitive text, nor are they designed to provide prescriptive methods and procedures for undertaking
tasks.

1.4 How should this Guidance Note be used?

This Guidance Note irecommendedand is intended to reflect good practice and provide the basis for
continual improvement of sustainability issues across the Vedanta business. However, where this
Guidance Nat is not used, operations will need to demonstrate (and document) how an equivalent
process is in place and how this ensures that excavation work is carrisdfel.

In most cases there will also be national and/or local regulatory requinésngovernirg excavation
activities—operations must ensure that these requirememt® identified and complied with.

The guidance focuses on general principles of excavation and some key themes in terms of operational
control. It does not go into exteng detail onall aspects. Some aspects such as the use of proper slope,
availability of soil report, physical inspection etc. are referred to but not addressed in detail. It is
imperative that such activities are only undertaken by trained and competerggos - extensive
guidanceonthese and other topics is available from national regulatory bodies and industry associations,
and there are also numerous technical standards and specifications published by national and
international standards bodies (sométbe latterare listed at the end of this document, however users
should always check the latest versions in force as this does change).
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1.5The guidance has been designta baseline guidance foall Vedanta operations.

Thefollowingappiesto all open excavationsiadeont he Eart h’ s sur face, i ncl
the requirements will prevent or greatly reduce the risk of cave and other excavatiorelated
incidents.

2. DEFINITION AND IMPORTANT TERMINOLOGIES

Means a hole left in the ground blye process of removing earth, rod
or other materials with tools, equipment. It includes earthwol
Excavation trenching, wall shafts, tunneling\ trench means an excavation whe
the excavation depth exceeds the exchwa width. Excavationfiave
a number of impdant applications including exploratior
environmental restoration, mining antbnstruction

. Most trenches, pits etc. are confined spaces, p&afety
Confined Space Perfaomance Standard/SS4on @ n fi rmaks. VSS4should be
reviewedfor all excavationsand appliedas appropriate

Is an atmosphere that by reason of being explosive, flamma

Hazardous atmosphere poisonous, corrosive, oxidizing, irritating, oxyepaficient, toxic, or
otherwise harmful may cause death, illness, iojury to persons
expowd toit.

Mean "entry" and "exit' respectively. In trenching and excavatig
Ingress and Egress operations, they refer to the provision of safe means for employee
enter or exit an excavation or trench

Include, but are notiinited to, utilities (sewer, telephone, fuel, eled,
Underground Installations water, and other product lines), tunnels, shafts, vaults, foundatic
and other underground fixtures or equipment that may |
encountered dumg excavation or trenching work.

1 Soil type 1 is hard, very dense and only able to be penetrated
difficulty by a small sharp object and can be excavated only
mechanical equipment.

1 Soil type 2 is very stiff, dense and can be penetrated with mode
difficulty by a small sharp ofgt and has a damp appearance aft
it is excavated.

1 Soil type 3 is previously excavated soil and backfilled soil
exhibits signs of surface cracking and water seepage. It has i
degree of internal strength.

1 Soil type 4 is soft to very soft andryeloose in consistency an
upon disturbance is significantly reduced in natural strength an
wet or muddy.

DeterminingSoils Types
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3. EXCAVATION AND ITS TYPES

Excavation work generally means work involving removabdfor rock from site to form and open
face, hole orcavty, using tools, machinery or explosives

Excavation work includes:

1 Openexcavations

1 Potholing

1 PFit excavations

1 Trenchesandretainingwalls

OPEN EXCAVATIONS

An excavation in open ground is called open excavation and can vary in shape and size.

POTHOLING

Potholing is usually a smatkcavatioror inspectiorholeto find undergroundservices.

PIT EXCAVATIONS

Pit excavationsre usuallyfour-sidedand deeper than thenarrowesthorizontal dimension at the
surface.

Pitsare generallyexcavatedo installmanholes, pumstations,or underground tanks.Theyarealso
excavatedto constructpile capsandothertypesoffoundationsor to acces®r locate existingervices.
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TRENCHES AND RETAINING WALLS

A trench is a long narroexcavation which is deeper than it is wide and open to surface along its length.
They are genetly excavated to install or maintain underground services or to investigate what is
beneath the surface.

When a retaining wall is built, an opemrcavatiolecomesatenchformedbyan excavatedaceonone
side,andaretainingwall on theother. Usuwallyworkersneed to access this trench to wofly example
for waterprooWalg t he retaining

4. PLANNING & IMPLEMENTATION OF WORK

The nature of the excavation work will affect the selection of an excavation method and a safe system
of work. Thegrand condi ti ons wil |l have a significant
and the controls to se.

A) Safe System of work
A safe system of work should include:

1 Assigning responsibilitidsy use ofa taskanalysis
Gonsultingacompetentpersornregardng any temporary workdesign
Identifyinganyhealthandsafetyhazards and risks

Carrying out ariskassessment

Describinghowyouwill controlanyi d e n risksi e d

Describing how controls will benplemented, monitored andeviewed
Accidentinvestigatiorandreporting methods

Emergency procedures

=4 =4 4 -4 4 4 -
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SITE ISSUE

POSSIBLE FACTORS

MINIMUM CONSIDERATION

Soil types Inspecting to find
Sability affectthe s.tablllty of the excavation

(anexcavatiorfacecanappearstablefor
Ground water

24 hours, butmaybeunstable)

BEnvironmentalconditions

Proximity to existing trenchines

Ground Other soil androckproperties Weatherconditions

EenelienE Gontaminatedsoils Dewateringplan
Potential for seismichazardgsuch STestingsoil andwater
fault rupture, liquefaction andock
fall)
urcharges Checking with thevVedanta aithorized
Undergroundandaboveground Persomhetheryou areworkingona
services HAlLsite
Ground slope Che.cklng for underground serwce§

Barricadeaccessto open excavatiof

Adjacent buildings anstructures |5 .aq

Ste

conditions  |/Vatercourses (including Consentsfrom serviceownersto de-
underground) energize buried electrical or natural g
Trees lines
Localweatherconditions Obtaining a Work Permit

Conducting a Job Hazafahalysis.
Isolationcontrols are in place

Excavationdepth

Lengthof time the excavatiorwill be
open

Groundsupport

If excavatiormayb e c | as s

c o n fi spacd

The plannedheightof the excavated
face

If there will be otherconstruction
activitynearbythat maycause
vibration

Satic anddynamicloadsnearthe
excavation

Consulting acompetentperson
Deciding on a suppoiolution

Identifying allexisting overhead@nd
undergroundservices

Managing pedestrians artdaffic with a
traffic managemenplan(TMP)

Securing barriers or fencing tkeep
membersof the publicandother site
workersawayfrom the excavatiorsite
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Specializeglantor workmethods |[Implementingasafesystemof work or
required €.g.groundsupport) safetymanagemensystem

The method(s)of transport,haul  Ildentify hazardsassessndcontrol
routesanddisposal risks

What exposuresnight occur,such asBuild ininteractionwith othertrades
noise,ultra-violet rays fallsor

. Adequatefacilities
hazardoushemicals

_ Emergencyprocedures
\Workerswill need tofollow good

practiceforc o n fi spacesafety Accident and incidenprocedures

The Number ofworkersinvolved (ontractormanagement

excavation |Possibilityof unauthorizedaccesgo [Testingand checkindor plant,

Work the work area equipment, and materialsequirements
methods Inducting andrainingallworkers

Safe accesandegress
Exclusioreoneswherepoweredmobile
plant willoperate

When persons working inside excavation/ trench, which is more thaméter deep, shall always use a
lifeline tied to a structure outside the excavation. Thid adlp to exactly locate the person in case of soil
collapse as per the risk assessment and upon approval of competent person doing the design.

1) Pre- use inspection of excavated area

1 Before entering excavated area/ trench always inspect condition cinsef accessexit and
excavated area

1 Inspection should be done after any change in environmental conditions

1 If any work is to be done in an excavation thereapectivepermit to work is required for that
work.

A. Utility Services

Services include ga water, storm water, sewerage, telecommunications and electricity supply,
chemicals, fuel and refrigerant in pipes or lines. The competent person must identify and manage
hazards and risks associated with underground and overhead services in the plandigsign
stages.h t he first i n ar¢aanrcicagge oservan dwrec foapprokadprior to works
commencing.

1. Establish where the services are:

Before anyexcavatiortakes placevorkersshouldknowwhatisundergroundandwhat isoverhead.
Consider services psent until it isproventhey are notthere.

1 Liaise with all service owners as there are often multiple services and multiple owners.
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1 Some service owners provide -gite assistance to help identify services; use this assistance

where awilable.
1 Make sure @ns and relevant locates and maokits are available, get plans and mark out
the services.

1 Accurately trace and mark out underground services. Drawings and service plans may be

different from what is underground.

1 Keep copies of currergervices plans ontsi.

1 Use detection equipment that can detect services. There may be a need to use multiple
types.

1 Knowledge about what energy sources the services actually carry is essential. Service
markings and colours can vary from current natiostandards and the sgice owner

should be able to provide specific informat

1 Check service depths as they mayy fromthe plan(e.g. the groundcovermayhavebeen
altered since the serviomaslaid). Pothole to determine service location atepth.

1 Make sure mobile plardiccessaandegresss safeby checkinghe proximity of overhead
services and the ground strengdfr accessoutes(e.g. checkfor underground drainage
pipes, service ducts, soak wells, and storage tanks).

2. Have Process in Place

Checlworkersare competehto completethe tasks.Thiswill includes gvingab r i effidasgessing

that plant, equipment (including safety and protectieeq ui p ment ) , tool s, -and

purpose.

=

Workersshould be superviseth make sure thegarry out theworksafely.

Identify where consentsaind permitsarerequiredfor closerwork activities.Thisincludes:
Liaisingwith serviceowners

Sourcinghe serviceo w n esafétysnformatioranddrawings

Understandingoermit conditions
Makingsureworkersunderstandwhat they canandcannotdo.

Supervisingand monitoringcompliance

Updatethe serviceplanarrangementswith the serviceowners.
Reportingemergencyandresponse proceduraseedto beinplaceforalli dent i fied
hazards.

Putprocessedn placefor reportingincidents, damage, ardefects.

Planfor emergencysituationswherethere isincompleteinformationaboutservices.

1 Developresponseplansfor workersandotherssafetyin the eventof a sewicestrike.

= =4 4 -4 48 4 -4 2

= =4

3. What work Methods will we use

1 Is the work in proximity to overhead services?
1 Will you expose underground services?

Pagel0of 33

Document: VED/CORP/SUST/6N2
Version V.0

r

f

S



1 How will you work with the service owner and get permission? This may be required to
approachservices using handeld mechanial t ool s, or mechani cal m €
excavation.

1 Youwill need toprovide underground service plans and related informatiobtsiness
partner, such as other workers operating mobile plant?

1 Wilyoubeback! | i ng?

Undergroundserviceexposedy* pot hol i ng’

i) Nearby Building or Structures

Excavatiorwork may seriously affedhe stabilityof anystructurenearthe excavationThis may lead
to structuralfailure, or ground collapse dependingdné si t e’ s ground condit

Considerthee x cav atoinen’'od i nfluence on the stability of
excavatiordoes notremoveanynearbys t r u cgroundseppart.

Thezoneisor mal ly at an angle from the base of the
dependuponsites peci fic factors, for example soil stren

A competent person should:

1 Assess angxcavatiomear orbelowthe footingof anystructure,includingretaining walls

1 Determineif anysupportsto bracethe structure arerequired.

1 Makesue otherstructuresnearthe excavatiorsite arenot adversely affectetby vibrationor
concussiorduring thework.

i Existing

=

© 'Zoneofinfluence - .-

Existing services restriction
i. Securing the Work Area

Whenorganizing site security and site access, consider:

1 Installation ofwarningor hazardsigns
1 Supervisingauthorizedvisitors
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1 Theriskof unauthorizedacces®ccurring (consideschools, parks, shops or other public
placesor amenities anakventsnearby)

Pedestrians and other members piiblic

Other workersand mobile plant omsite

Vehicle traffic controlvithin and near theexcavation

Deliverypoints, includingrehicle accesandegress

Immobilizing/lockingrehicles

Assessinglant movementto avoidrisksto other movingplantor vehiclesoutside thes i t e
perimeter

Gontrol and storageof any contaminated materials frothe excavation
Safeandsecurestorageof materials(e.g. hazardousubstances)

Gontrol of energysourceqe.g. temporarymainsserviceboxes,fuel storage)
Quitablydesignedindconstructedohysicabarriers

= =4 =4 -4 A 2

S

=4 =4 4 A

i) ConfinedSpaces

Most trenches, pits etc. are confined spaces, [8afety Perfonance Standar¢SS4Ac onfine d
spaceasany area that is not a normal place of work and that couddédna toxichazardousr low

oxygen atnosphere(or such atmosphere couldevelop or people could be entrapped or
engulfed by materialVSS4&hould be reviewedor all excavationsand appliedas appropriate

5. TRAINING & COMPETANCY:

All personnel doingxcavation work shall complete the following training prior to start of work:
. Excavation safety training

a
b. Review and sign off of SBU SOPs

o

Confined space trainingf required
d. Emergency rescue training
e. Heavy equipment operators to have valid licenses gjpeto the equipment

COMPETENT PERSON

A competent person refers to the temporary works designer, who should be competent to assess
and manage the risks relevant to the excavat.
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guideline. A competentpersans a per
experience the knowledge and skills to carry out a task

son who has acquired t

hr

Competency ibased on recent knowledge, training, understanding, and experience with a wide variety
of considerations, some of whichear

T

T
T
T

= =

= =4 =4 A

Soil typeweightandstrength
Groundwater
Slopingground

Surchargesr vibrationsthat coulddestabilizeéhe excavationsuchasvehiclespuildings or

stockpiledmaterials

Thepotential for the excavationto disturbor damagenearby structures, urefgroundor

overheadservices

Safeworkingmethods andconstructionmethodologies

Availabilityandcapacityof equipmentandtemporaryworks.
erson should be designing
design documents and safetgport, consider:

Only a competent p

The design of thehoring

Anyeffects of theexcavatioron nearbystructures

Safework methods
Controls

EXCAVATI

RECOMMENDE

Upto3m
Shored,with benchedand/or batteredsides

ONDEPTH WD TYPE
D COMPETENCY CONDITIONS

Experiencedemporaryworksdesignerableto judge
whether it issafe

Monitoring required

Over 3 m

Requiringdetailedanalysiof site,s i g n i
structuraldesignanalysisand sound
engineeringudgement

Shored,with benchedand/or batteredsides

All sheet piledexcavations (cantilevered,
propped,or ground anchoredyandexcavation
shoredwith H-pile shoringand lagging

Shafts andirives framedwvith timber or
steelwith polingboards laggingor laths.
Supportedby precast concrete, steel
caissons/platestc.

Experiencedemporaryworksdesignerableto judge
whether it issafe

Monitoring required

Implement Cofined Space SOP requirements to
prevent engulfment and entrapment

Including the safe limits of approach area

Number of signatories are required for competency {
deeper excavation

Confined space determination and

Document: VED/CORP/SUST/6N2
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applicability

6. MEDICAL FITNESS:

All workers associated with excavation work shale a validnedical finesscertificate and valid gate
pass.

7. RSK ASSESSMENT

MANAGING RISK
Identify Hazard
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The first s tmanagereamt ptodess is rtoi idemtify hazards which could injure or harm
anyone. A good hazard identificati on process i

Identify hazards and controls before the work starts. It may not be possible to daitroazards
before workstarts— so identify the controls and implement them when required.

For example, consider the hazards:

Person/ vehicléalling intoan excavation

Personbeingtrappedbythe collapseof anexcavation

Personworkingin anexcavatia beingstruckby a falling objector spoil

Personworkingin an excavatiorbeingexposed to contaminantthat take oxygenfrom the
environment.

Fire/ explosion due to rupture of underground pipeline

Slip trip fall due to awkward ingress/ egress

Confinedspaceworking risks

1 Health and ergonomics risk due to manual excavation techniques

= =4 4 A

= =4 =

Tomanage the risks;onsiderall relevantmattersincluding the:

1 Nature of the excavation

1 Nature of the excavationwork, including therangeof possiblemethodsof carrying out the
work

1 Means of entryinto and exit fromthe excavation.

Identify hazards by:

1 Physical inspections

Taskanalysis

Engaging withworkers

Process analysis

Gonsulting guidancand standards
Hazardand operability analysiSHAZOP)
1 Accidentinvestigatioranalysis

= =4 4 -4 A

Assess Risk

Risks to health and safety arise from people being exposed to hazards (sources of harm). Carry out
a risk assessment when

1 Itis uncertain a hazard may cause injury or illness

1 Awork activity involves difirent hazards, and the workeinvolved do not know how those
hazards interact to produce new or greater risks

1 Workplace changes may impact on the effectiveness of controls

1 New or different risks are associated witltlaange in work systems or work location

A risk assessment will hetp:
1 Identifywhichworkersor othersareat risk
Pagel5of 33
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Determinewhatsourcesaandprocessesare causing thatisk
Determinethe severityof the risk

Identify if andwhat kind of controlsshouldbe implemented
Check theeffectivenesof existingcontrols.

Contrd Risk

= =4 4 A

Eliminating a risk is the most effective control. Competent person must always eliminate a risk if
this is reasonably practicable.

If this is not reasonablyracticable, competent person must minimize the risk by one or a
combination of the followin:

1 Substitution: For example, using an excavator with a rock breaker rather than a manual
method.

1 Isolation: Isolate means preventing contact or exposure to the Fisr example, using concrete
barriers to separate pedestrians and mobile plant.

1 Engineerig controls: For example benching, battering or shoring the sides of the excavation to
reduce the risk of ground collapse.

MOST
EFFECTIVE
Minimization
Substitution

(wholly or partly)

Isolation/preventing
contact or exposure to risk

Engineering controls (eg
mechanical devicesr
processes)

LEAST
EFFECTIVE

Review Controls
Regularlyreviewcontrolson site to make sure they aill effective.
Review, and if necessary revise controls:
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1 When thecontrolis noteffectivein controllingthe risk (e.g. if there hasbeen an incident or
nearmiss)

1 Beforeachangettheworkplacethat islikely to giveiseto anewor different healthandsafety
riskthat the controlmay not effectivelycontrol

1 Ifanewhazardorriskisi dent i fied

1 If the resultsof consultation indicatehat areviewisnecessary

1 Ifahealthandsafetyrepresentativeor committeerecommendsreview.

Commonreview methods includewvorkplaceinspectionsgconsultationtestingandanalyzingecords
and data.Whenreviewingcontrols,reviewthe safesystemof work or taskanalysis.

If problems ardound, go backhroughthe riskmanagemensteps reviewthe informationandmake
further decisionsaboutcontrols

ControllingExcavation Risk

GroundCollapse
Groundcollapses one of the main risks @xcavationvork.

All excavationsno matter what depth, can be risky. Ground collapse&an occur quickly and without
warning,givinga worker virtually notime to escapegspeciallyf the collapseis extensive A buried
worker is likely todie of suffocationbefore helparrives(eitherthe head is buried, or the chest is so
restrictedbytheg r o u n d ' thke warkercgnhaotbreathe).

Some types of ground collapse are:
1. Tension Crack

Tensiorcracksusually form at éorizontal distancef 0.5 to0.75times the depth of theexcavation,
measuredromthe top of the vertical faceof theexcavation.

2. diding

- /

Sliding(or sloughing)nayoccurasaresult of tensioncracks

R

3. Toppling
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Inadditionto sliding tensioncracksancause topplingTopplingoccurs when a facehearsalong the
tension crackine and topples into thexcavation

4. Subsidence antbulging

An unsupportedexcavationcan create an unbalanced stress in the soil which, in turn, causes
subsidence at the surface and bulginghefface.lf uncorrectedthisconditioncancause face failure
and trapworkersin the excavation.

Stability ofan Excavation

Anexcavated a cswbilisydependsonthe strength of the soil in the face being greater than any
stressesSome situationshat increasesoil stressin anexcavatedace and mayleadto failurein bad
weather,underextraload orvibrationare:

1 Deep cuts andteepslopesby removinghe naturalside support of theexcavatednaterial

1 Loadson the ground surfacenear the top of the face,suchasexcavatedmaterial, digging
equipmentor otherconstructionplant andmaterial

1 Shock andvibration, caused by pitdriving, blasting,passindoadsor vibration producingplant
(e.g. compactinganddrilling plant)

1 Water pressure from groundwateitow, w h i ¢ hcradksinl tlse soil,increases horizontal
stressesand mayundermine theexcavation

1 Saturated soilincreasinghe s o weéightand sometimes theolume

1 Natural hazards liké o o d sarthguakes

Someconditions that may reduce soil strength are:

1 Excesswaterpressure in sandy soil which meauséoudgingandsaturatethe soilandincrease
its plasticity

1 Soildrynesgnayreducecohesionnsandy soil and soils with high organic content, which then
crumbleeasily

1 Prolongedstressmaycauseplastic deformity (squeezing diro wi n g )

1 Prolongedinactivityatanexcavatiorsite; reassess the soil betoworkbegins.
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Ground Investigation

Weak,saturated,or otherwiseunfavourablegroundcanhavea s i g efiedion thecbnstructionand

performanceof anexcavationConsidehavinggroundinvestigations and geotechnical assessmédaoits
excavationshat are complexor mayaffectnearby structure®r harmworkersandothersnearby.The
ground investigatiomndgeotechnical assessmerglould include:

1 Advice on the suitability of different sites or distinct areas of a site for placing structures or
servies

1 Suitable and economic design of both temporary and permanent works

1 Amethod o identify and evaluate possible problems in constructing temporary and
permanent works

1 Aprocess to reduce the risk of unforeseen ground conditions. This will decrease

1 The nedl for changes in design and construction methods.

Prevent GroundCollapse

If excavation work is planned without shoring, the continuing safety of the excavation will depend
on the conditions arising during construction. If the conditions during constmcéire not as
expected, or if conditions change during the coursethe work (eg. different soils, heavy
rain/ flooding) take i mmediate action to protec

Excavations shallower than 1.5 m have been known to collapse. If a worker is in the excavation and
bending over or croching down at the time of theollapse, he or she may suffer serious injury

Managing the Risk

There are threamain types ofcontrols topreventground collapse. Make sure tse one or more of the
following controls tasupportall sides of theexcavation:

1 Benching and battering is¢ horizontal stepping or sloping of the face, side, or wall of an
excavation.

1 Shoring prevents collapse by maintaining positive pressure on the sides of the excavation,
protecting workers.

1 Shields do not ensurground stability but protect workers from gund collapse, by
preventing the collapsing material falling onto them.

A combination of controls maybe most effective, dependingon the work environment and
characteristic®f the excavatednaterial. In built-up areasor streetsthe excavationmay haveto be
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fully or partly sheeted,or supported to prevent collapse due to localized vehicle movement and
vibration.

Ifshoringisimpracticableoru nr easonabl e, make sur e @athecsafetyp et er

precautiongputinplaceasa d equat e. The ¢ o mpshauld stdte theeimespenod is
appliesto,and may be subj ect t maturaloccuoancesnaycreatea riskiofa t
collapse.

1 Areportfrom acompetentpersoncanprovide information on thestability and safety of an
excavationThe reportshouldinclude:

Details of the soitonditions

Anyshoringor excavatiorsupportrequirements

Dewateringrequirements

Anylongerterm effects onstabilityand safetyof the excavation.

= =4 4 A

Regular Inspection

Thecondition of soil surroundingexcavationsanchangequicklywhenthe soil driesout, the water
table changesor water saturatesthe soil. A competent person should frequently check thesoil
conditionandthe stateof shoring benchingpattering,andexcavatedacesor signs of eartHretting,
slipping, slumping, oground swelling.

A competent person shall inspect the condition of ladders, ramps or any other meageess before
commencimg of job

Safety Inspection:Operational procedures, work control arrangements and other requirements

ad
S |

applicable to excavation and trenching activities shall be subject to periodic safety inspections.

Frequency of such safety insgi@ns shall be determiragtby authorizedperson

Benching & BatteringBenching is a method of preventing ground collapse by excavating the

sides of an excavation to form one or more horizontal steps with vertical surfaces between levels.

Battering is were thewall of an excavation is sloped back to a predetermined angle to ensure stability.

Battering reduces the risk of ground collapse by cutting the excavated face back to a safe slope.

Page20 of 33

Document: VED/CORP/SUST/6N2
Version V.0



Sometimes it may be appropriate to use a combination of bencaimthbattaing on an excavation.

Benchingand battering of excavationwalls can minimizethe risk of soil or rock slippingonto the
excavation.

A competent person should design controls considering:

1 Soil type

T Soil moisture content

1 PManned height of theexcavated face

1 Any surcharge lods acting on the excavated face

It isnot necessaryo benchor batter excavatedaceswhicha competentpersondetermines aren
stablerock,or hasassessethereisnoriskof collapself benchingor batteringexcavatedvalls,donot
exceedhesoilt y pamdlesfreposeunlessdesignedbyacompetentpersonandc e r t i wrigtnd. 1 n

Bencheshouldbewideenoughto stabilize the slope tpreventspoil falling intahe excavation. They
should alsdoe sloped to reduce the posslity of waterscouring.

Shoring

Shoringprovides support to excavatedfacesto preventsoil movingand ground collapsing.If the
groundis not selfsupporting,and benching orbatteringis notsuitable, useshoringto managethe
riskof apersonbeingburiedor trappedduringexcavatiorwork
Involveacompetentpersorwhenselecting what shoringp use.Thisisto make surghe shoringisfi t
for purpose.Otherwise,a competentpersonshoulddesignthe shoringfort h e s wakplacé c
conditions.

When using shoring, make sure:

1 The soil is good enough for the excavatiorstand when excavated

1 To install support as soon as practicable

1 To usea minimum of three sets of support with a maximum spacing of 1.5 m
1 Tominimise the length of tim¢he excavatioris open.

Types of Shoring

Trenchshoring boxes

Atrench-shoringboxis ableto withstandthe forcesimposedby ground,water, or surchargdoads. It

will protect workerswithin it, aswell as preventground collapse. This achieved by di guadi n g
p u s htherbgxinto the groundasthe excavationproceedsmaintainingpositive pressureon the
excavatedacesat alltimes.
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Manhole baxes

Manholeboxesare a subsetof trench-shoringboxesTheyaredesignedandconstructedusingthe same
methodsand materialsas trench- shoringboxes.Most manholeboxesareinstalledusing the' dand
drop’ h grouhdeahditions arepoor enoughthat the digand drop methods not practical,
consider diggingand pushing manholebox shoring, cornerslide rails or hydraulic braceand sheet
systems.

“Steel
Plates

Trench shields

Trenchshieldsare different to trenchshoringboxesasthey areonly designedo protect workersif a
collapse occursTrenchshieldsare designedto be installed using thelig and drop method and
draggedalong aswork progresses

Excavated Material & Loads near Excavations

T h e i ndfandoads aear theexcavatiorcan causgrourd collapse. Angxcavatednaterialand
externalactionsapplyingaloadto the groundnearbycanaffectthee x ¢ a v atahilitg throughthe

zoneofi n fl u &mezroeeis normallyfrom the baseof anexcavatedace tothe surface.Thez one’ s
anglewill dependon site-s p e dactdrsc

Mechani cal plant, vehicles, spoil, or heavy | oa
excavation unless specific design can show it <ca
Placing or stackg spoil near aexcavatedaceputsworkersat risk because it adds amntraloadwhere

it isplacedor stacked. Foexampleplacingspoilnearthe excavatedace maycause itto collapse
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Ifexcavatingnslopinggrounddecidewhichside of the excaation to place the excavated material.

Gonsiderthe following:

=A =4 =4 -4 4 4

Ground conditions

Access to the excavation

Existing underground services
Needing earthmoving machinery or vehicles to work or move beside the excavation
i nst al | aquireroents a n d
Manual work in the excavation

Srvice

backfil |

Standard Practices and Instructions:

Water Accumulation
Workers are not to work in excavation, where water has accumulated. If water removal equipment is
being used to controbr prevent water from accumulating, the operation shall be monitored by a
competent person to ensure proper uddethodsfor controlling standing water and water accumulation
must be provided if employees are permitted to work in the excavation

Safe Acces & Egress

Provi de
anything

1
1
1

debris
loose spoil
timber

saf e
t hat

access

wo ul
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M tools

Ladder

When portable ladders are used, thedier side rails shall extend a minimum of one (1) metre
above the upper surface of the excavation.

Ladders shall have nonconductive side rails if work will be performed near exposed energised
electrical equipment or systems

Ladders will be inspected pritw use for signs of damage or defects

Ladders used for emergency exit from the excavations skakr be removed unless last worker is
out from the excavation area

Ladder management trained to be provided on installation and use.

Scaffolding
staircase for safe | e s e e e

andquick m%m (LIS R R/ B L &

evacuation §

17
7

Excavatios er than 1 m need aecure ladder, ramp or scaffol cess

| 74 55— | _— S_—1 S_— _— | _—{{ = |
i I I I I I II II Il I1 II

Manual Works
Duringexcavation work, there will be circumstances that require some form of manual work including:

1 Hand excavation

1 Lfting

1 Working in close proriity to plant and other workies
Tasks which may lead to manual handling injuries include:

1 Potholing with sharp handools

Footting/exposing underground services in close proximity to excavator buckets
Fequently accessing trenches around existing services

Installing andemoving shoring and fall protection

Placing heavy pipes into the excavation

Using compacting equipnme

Using breakers

Using drills.

=A =4 =4 4 -4 4 4
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Manual excavation methods are generally used for small, shallow excavatignkegs thanl.5 m
deep) in softsoils. For some excavationsmanual work such as trimmingoy hand will berequired.
Trimmingcan often be accompished fromoutside theexcavationby shovellingor pushing thematerial
with a longhandledtool or shovelto the bottom of the excavationwhereit can bepickedup by mobile
plant.

Managing Risk controls includes

1 Qeating exclusion zones around mobp&ant and ground buckets disengaging controls
when spotters have to get close

Keeping sites tidy and free from trip hazardsddonose materials which may lead to slips
Maintaining safe working spaces around workers

Providing safe access and egress

Rotating tasks and making sure workers take breaks

Using correct lifting techniques to ensure solid footing

Using plant to placend position shoring, props and plates, and remove compactors
Wearing correct PPE.

=A =4 =4 4 -4 4 4

Overhead & Underground Services

Workersand othersnearbycan be killed or seriouslgjured by strikingserviceghat are overheador
underground.

Avoid striking oundermining services. Good planning and supervision should identify and anticipate all
overhead and underground services, which will hegzide what activities will be allowed near the
excavation work.

Mobile plant operators should:

1 Know what overhead andnderground services are in the vicinity

1 Identify and mark out underground services

1 Assume all services are live or in use unless theice owner formally advises in writing
there are no risks with the service

1 Know how far the mobile plant (g. excavator) can reach

T Know mnimum approach distances (MADSs)

Put the excavated
material herethe
trench is now this

x " )
ool % 089

Jaa Fe ) ot 1)

0, < : !
3

Page25 of 33

Document: VED/CORP/SUST/6N2
Version V.0



SERVICE DISTANCE AWAY

Cables, gas transmission or high pressure pipe2 m ormore

Overhead power line 4 m or more
Pole orsupport stay 5 m or more
Tower 12 m or more

Overhead Power lines

Excavatingoo closeto overheadservicesupportstructuressuch as woodepolescan cause thesw lean
or collapseputting workersand others at riskBreaking communicatioreables can alseeleasdaser light
that can damageyesight.

Tominimizerisk:

=

= =4 4 -4 45 4 5 2

carry outoperatorb r i etb:n g s

clarifyanyMADs(minimum approach distance)

understand the mobil@ | a capabilgy (ie. knowing fow farthe mobile plant cameach)

put signsor warninglabelsin the cababout theMADs

temporarilyearth the mobileplant

usemarkersandspotters

shieldservices

electricalhazards tanobile plant neaoverhead powetines and electricables

Sring independentlys u p p o r tuntihg ¥l5amipelowthe span.The operatorand spotter can
use this as guide.Consulthe service owner t@et consent beforestringinganybunting.

If the serviceownerconsentgo excavatingloser than the 4n MAD:

)l
)l
)l

Protectoperators(indudingoperatorsof remote controlledplant) from electricalhazards.
Keeppeopleawayfrom the mobile plant in case of electricadntact.
Haveemergency response procedunesplace,if electricalcontactdoesaccidently happen

If there is contact withive power lines, make sure:

T
T

The operator remains inside the excavator
All workers keep well clear of the excavator and anything else in contact with electricity, and
shuffle to cleathe area

To call the emergency service

To initiate an emergency response, inding with the service owner to shut down and isolate
the affected service

To restart work only when emergency service authorities and service owners authorize this.

Page26 of 33

Document: VED/CORP/SUST/6N2
Version V.0



Check what’s above
you

Ground & Surface Water

Workers should notwork in excavationswhere water has colleded or is collecting, unless the

necessary controls aiia place.

Water may collect because of:

1 Ahigh groundwater table seeping into the excavation
1 Nearby storm water drains

1 Surface runoff after heavy rain

1 Anearby swamp, dam, lake, or river

Risk Conwls mayinclude:

1 Shoring
1 Dewatering techniques .@. water removal), improved by using:

0]

0]
0]
0]

Qut off walls

Grouting or an asphalt bund
Horizontal wells
Compressed air.

When selecting the most appropriate dewatering technique, consider:

1 Available space withinrad around the excavation

1 Depth to the existing groundwater and the necessexgrease in this depth to permit access

to the excavation

1 Soil permeability in and around the excavation; note: this may vary across the site
1 Sructures or underground surfaces aethe excavation that may be damaged because of

dewatering induced ground sit'ement
1 Potential for base heave.
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COMMUNICATING RISKS

All personal involved in excavation and working inside excavated areas should be educated about
hazards and controls in gte. Management should ensure that there are procedure in place to
communicae safe operating procedure

All work excavation job should be carried out followed by Pre Job Toolbgxd atkmmunicate hazards
and controls pertaining to specific job and aeaess

Adequate safety displays should be provided on site tceegeawareness among workforce.

8. PLANT AND EQUIPMENT

Various plant and equipment can carry out excavation work. Excavators in a range of sizes can:

9 Extract soil from within an excavation
9 Lift and move materials
1 Install and remove shoring

Makesureto useanappropriateexcavatorfor the excavatiorwork andproperlyplanandrisk assess
any lifting operationsythe excavatotbefore carrying out theperation.

To use plant safely:

1 Make surethe plant is operated by a competent operator

1 R suitableguards and protective devices

1 Display the working load limit and make sure any load measurement devices are operating
correctly

T Maintain plant i n accordance wiorstlor relehamt ma n
standards

1 Carry out regular planned inspections and maintenance in accordance with the

manufacturer’”™s recommendations to make sul

leased, hired, or owned

Conduct both mechanical and electrical tegjin

Carry out thefollowingchecks:

Daily pre-start checks on thgeneral conditiorand maintenanceof theplant

Regularinspectionsby a competent person, inaccordancenith themanuf act ur er / s

s p e c i fiareelevantstaisdards.

=A =4 =4 4

Checking VehicleEquipment & Materials

Check vehicle, equipment, andaterials beforearriving at theworksite. Make surghe vehicle and
equipmentarefi ffor-purpose and in goodorkingorder

CheckhereisappropriatePPHor the jobandit isin goodcondition.CorrectPPHncludes:

1 Highwvisibility clothing
1 Hard hat
1 Safety footwear
i Hearing and eye protection
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1 Hand gloves

Using Vehicle
A wide range of powered mobile vehicle, including earthmoving machinery can carry out excavation
work. To select suitable vehicle, conside
1 The task
Ste access and restrictions
Type and depth of excavation
Ground conditions
The mobile plant’s size and reach
Hazards (eg. overhead and underground services)
The volume of material to be excavated and transported
1 Where the excavated materiad to be locatd and stored.

=2 =4 =4 =4 4 =2

Excavation work exceeding 1.5 m deep is typically done by excavators or specialized vehicle such as
tunnelling machines and raisebores. Most of these types of vehicle have an element of mobility,
althoughtunnellingmachines ypically haveestricted movement.
Othervehicleusedinexcavatiorworkincludes backhoesubbertyredloaders, skigteerloaderge.g.
Bobcat$,trenchdiggersgradersand tiptrucks.

Plant & Vehicle Operation near Excavations

Poweredmobile plant iould notoperateor travelnear the edge of amxcavatiorunless theshoring can
support sucHoads.

Plant should approachend-on to excavationslf this is not practicable,make sure workersin the

excavatiorgetout whenthe plantiswithin the excavat n Zoseofi n fl u er maveawayand stand
further downthe excavation.

Workers should never stand under a load being lifted over the excavation

12:.5::
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CONSIDER EXAMPLE CONTROLS

1 use quick hitches to secure attachments

Attachment 1 make sure the operator ifamiliar with and able to impleme
failure andmanageany quick hitch used

1 make sure the operator checks any pins

Buried 9 conduct a site assessment and carry out any remedial a(igy,
contaminants asbestos)

1 make sure operators can segeas where people may be

Lack of visibility riskfrom the operation of the machine

1 equip excavators with adequate visibility aids or us
spotter/s

Plant instability 1 set up as per industry recommendations

1 Keep people away from areas of plasperation. Mostexcavato

Plantstriking related

workers 91 deaths involve a person working in the vicinity of the exca
rather than the driver

1 use barriers, signage or a spotter

Safe approach zone for an excavator

Blind spot
Operatorsof poweredmobile plant canoften haveseverelyrestrictedvisibility of groundworkersor
nearbypedestriansparticularly those closé theplant.

Safe approach

L)
1.
1 Pinch area
Blind spot

Swing radius

Operator Protection
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Poweredmobile plant should be equipped with asppropriate combinationof operator protection
devicesfor examplean enclosed cabin and seat belts preventthe operator fromejectingfrom the cab

or beingstruck byfallingobjects.

Any earthmovingnachineryweighing morehan 700 kgs not including attachmentsanddesigned

to havea seatedoperator,shouldhavean appropriate operatoprotectives t r uct ur e fitt ed
either roll-over protectivestructures (ROPS)falling object protective structures (FOPS)r both,
depending on the applicatiorBelfpropelledmechanical mobile plant must, dar as isreasonably
practicablepefi t twathdroll-overprotectionand seatbelts.

Quick Hitches

Quickhitches allowa bucketor other attachmentto be quicklyand easilyconnectedand disconnected
from an excavatoor backhoe armsavings i g n i fi cdarimgmolile prargoperation.

A pin holdsthe attachmentin placeagainst thequickhitch andinsuresagainstaccidentalrelease.
Howeveramanualquickhitchmay still operatewithout the retainingpin in placeand thensuddenly,
without warning, swingpenor fallcompletely If this happensvhen Ifting overor closeto a person
theresult is likely to be fatal.

1 RiskControls include:

1 Using a suitable semi or fully automatic system instead of a manually operated quick hitch
system

i Training excavator operators on the use of quick hitches

 BEnsuringtha excavator operators are compeiinent t
they use

T Operators only wusing pins desi gsnpeedc iffioerd trhe ts
pin must be available on the machine)
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1

Attachment information clearly displaykor present with the machine identifying:
* model and seriahumber

e manufacturer’s name

» weightand maximunrated capacity

Each liftingp o i oapacity
Setting up asystemfor checking thathe pinisin placebeforestartingthe work and everytime

adifferentattachmentisfi t t e d

T

Gonducting randontheckgo make sure precautions are implementadd followed.

Before operating the mobile plant the operator should:

il
il
)l

checkthe attachmentsizeissuitable andcompatiblewith the quickhitch

checkihe quickhitchiskeptin goodworking order

physicallycheckthe safety pin is securelyin place or the automatic systemhas engaged
correctly:

0 beforestartingwork,and

o wh e n fidifferenbatfachanent

Makesurean exclusiorzoneissetup when using theexcavatorandfora t t a ¢ h timg or t
removal.lf there areother workerson the construction sitehe exclusiorzoneapplieso them,
evenif theyarenot involvedin the excavatooperation.

9. RESCUE MANAGEMENT

All Excavation activities should be thorougi$gessed of all potentiamergency rescue situatiomghich
variesfrom type of excavation and job to be done.

Few ofsuchrescue situation are,

)l
)l
)l
)l

Engulfment
Entrapment

Hazardous atmosphere
Fall from height

Before start of job, all such scenarios shdoddidentified and mentioneé in

fi t

Rescue PlanThere should be a rescue team informed before all excavation activity so as to respond to
such emergencies promptly. Rescue plan should clearly identify all emergency controls in place and
ensure if job can beacried out with identifiedcontrols in place.

Rescue teanshould be equipped with adequate respirator (SCBA) and other necessary rescue devises
to respond to emergency
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