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SECTION 1

Generic Risk Assessment 2.7
Rescues from tunnels and
underground structures

Scope

This generic risk assessment examines the hazards, risks and control measures relating
to fire and rescue personnel, the personnel of other agencies and members of the public
when attending incidents in tunnels and underground structures.

For the purposes of this generic risk assessment a tunnel or ung
defined as a natural or manmade structure, where all or part i

2rground structure is
ground level or
is includes

utilities tunnel that may allow for ogcasional @ece r maintenance purposes.

Included within the scope of thi assessment are:

e tunnels for tran tation ( d, rail, pedestrian, waterways, cycle)
e tunnels ilitieSieg cabling, water supply and drainage, gas, steam, oil)

ral underground structures (eg caves, mines, bunkers,

storage facilities, military installations)

e tunnels under construction (eg bored tunnels, cut and cover technique, sprayed
concrete lining, or undergoing significant refurbishment).

Depending on the nature and scale of the operational incident a variety of significant
hazards may be present; therefore, Fire and Rescue Authorities may need to consider the
contents of other specific generic risk assessments in this series:

e 21 Rescues from confined spaces

e 211 Rescues from sewers

e 24 Rescues - flooding and water safety

e 2.6 Rescues of trapped persons

e 51 Generic hazards — Electricity

e 59 Generic hazards — Incidents involving asbestos containing materials

e 510 Generic hazards — Working at heights.

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures 5
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Details of documents that contain technical and supporting information can be found in
the Technical Reference section of this generic risk assessment.

Fire and Rescue Authorities must conduct their own assessments and produce their own
safe systems of work (which include standard operating procedures, training
programmes, provision of equipment, levels of response etc.) within the context of
integrated risk management plans, local conditions, knowledge and existing
organisational arrangements.

This generic risk assessment will be reviewed for its currency and accuracy three years
from date of publication. The Operational Guidance Strategy Board will be responsible for
commissioning the review and any decision for revision or amendment.

The Operational Guidance Strategy Board may decide that a full or partial review is
required within this period.

Significant hazards and risks

There are several key hazard areas that have the potential to cause hagm associated with

incidents in tunnels and underground structures:

e the contents and use (traffic and machinery movem
hazardous materials and stored items, construcii

behaviour) *

e structure (spalling, collapse, ur@er Mo estricted space/access and
egress)

e complexity (disorientatiem, l©ss o munication, travel distances, difficulties
associated witlpevacdation ic/casualties, difficulty determining and

applying firefi ctigs, media and resources)

e physiological (lemperature, humidity, fatigue, restricted space)

e environmental (heat, smoke and smoke travel, darkness, irrespirable
atmosphere, oxygen deficiency, inundation, pollution, weather/wind conditions/
unexpected fire spread direction and intensity).

Contents and use

TRAFFIC AND MACHINERY MOVEMENTS
Tunnels used for transport (road or rail), tunnels under construction, and underground
structures may pose a hazard to personnel by:

e physical obstruction, hindering access to the incident
e collision of moving vehicles with emergency vehicles or personnel

e collision of moving vehicles with people evacuating from the incident, for example
within the opposite bore of a twin bore tunnel

e automated industrial processes such as warehousing, baggage handling that
may start up/move unexpectedly

6 Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures
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¢ the fire loading of the vehicles and fuel sources
e concentration of exhaust fumes and smoke from combustion

e noise from traffic and exhaust/extraction fans.

ELECTRICITY
Electricity may be present within tunnels and underground structures in various forms for
example:

e where the tunnel is a conduit for a high-voltage electrical supply
e 1o power transport systems, overhead line equipment/third rail
e to power systems within the tunnel such as lighting/ventilation

e to supply construction operations and equipment.

Tunnels and underground structures under construction present specific electrical
hazards:

e Dangers from temporary connections

e Electrical connections to tunnel b

tunnel boring machine a K%
submerged.
WATER ‘ !

Water may be p tin tu d underground structure as:
e anatur e tunnel and underground structure (eg as in a cave)
water leveéls may rise or fall suddenly and unpredictably

e open water in a tunnel (eg in a canal tunnel)

inesfequire regular joints as the
present a hazard if damaged and

water in pipes running through the tunnel and underground structure

part of the structural design/characteristics that a certain level of water ingress
expected/required

e the tunnel and underground structure is part of a water supply/drainage system.

Water in the tunnel and underground structure may present:

biological hazards such as leptospirosis or sewerage

drowning hazards

slip hazards

inundation/flooding hazards

floating debris.

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures 7
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Hazardous materials and stored items

Hazardous materials present within the tunnel/underground structure may include:

materials in storage

materials/items being transported through such as hazardous materials,
animals/livestock

construction materials such as asbestos

substances accidentally or deliberately introduced, toxic waste products,
pollution or chemical, biological, radiological, and nuclear incidents

gases and materials created by the environment.

Construction phase hazards

Tunnels and underground structures under construction or under significant refurbishment
introduce additional hazards:

electrical hazards (see ELECTRICITY above)
dead end conditions

potential for structural collapse

fire loading of construction equipment, ignition sgu rgy sources, fuels
and materials, presence of hazardous Patasials Rclve xplosives
reduced fire and safety manag stemns ane equipment

pressurised workings

oxygen deficient or rigli/irregpirable/explosive atmospheres

additional dif or@afe access/egress and evacuation arrangements

loss of inherentCommunication systems
laser hazards aSsociated with tunnel boring equipment

lack of planning and access arrangements for fire and rescue personnel.

Human behaviour

People involved in an incident in a tunnel or an underground structure may behave in an
unexpected or unpredictable manner. This can impact on fire fighting and rescue
operations as the occupants may have remained within the tunnel/underground complex
rather than evacuating.

Structure

SPALLING/COLLAPSE

A fire or another incident that affects the structural integrity of the tunnel or underground
structure may result in spalling or collapse. Structural collapse may be a constant factor
within some underground structures such as caves or mines, for example:

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures
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e (Constructed of brick have a high resilience to fire but will eventually fail, leading
to a potential for sudden collapse

e Constructed of sprayed concrete or concrete segments (pre 1996) will spall
when exposed to direct flame contact and high ambient temperatures due to
internal pore pressure

e Constructed post-1996 are likely to contain polypropylene within the concrete
mix thus allowing the pore pressure to release when the temperature exceeds
249°C. The release of the water vapour within the concrete makes it less
susceptible to spalling and collapse.

The collapse of a tunnel or underground structure may also have an effect on any of the
structures above. This is of particular significance in built-up areas where a tunnel or
underground structure collapse could lead to damage/collapse in buildings or roadways
above.

UNDERFOOT CONDITIONS
Slips, trips and falls, eg railway shingle/sleepers/rails, sumps and other service pits.

RESTRICTED SPACE AND ACCESS/EGRESS
Underground working may be affected by:

e the number of access/egress points avalil I@ of a tunnel, or single
point for some caves L 3
e manual handling in restrigted C\Q
e the ability to assess ri %
e the ability to us @
d wi

e proble OCi access for personnel and equipment.

Complexity

DISORIENTATIO

Tunnels or underground structures may lack the means of visual way finding features and
may lead to disorientation in terms of distances and direction of travel. This will be
exacerbated in smoke or dark conditions.

LOSS OF NORMAL COMMUNICATION SYSTEMS

The topography and/or construction of the tunnel or underground structure can
detrimentally affect the Fire and Rescue Authority’s communication systems and will often
rely on the use of third party systems and equipment.

TRAVEL DISTANCES TO INCIDENT LOCATION
Incidents within tunnels and underground structures may be difficult to precisely locate,
and may involve significant travel distance for resources.

The hazards associated with this include:

e (difficulties estimating working durations and resource requirements

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures 9
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e delays in reaching the incident location and crew rotation

e delays or difficulties with the flow of information to and from incident command
e delays or difficulties with the flow of logistical/welfare support

e fatigue

e limitations of breathing apparatus duration.

DIFFICULTIES ASSOCIATED WITH EVACUATION OF PUBLIC/CASUALTIES

The complexity of the tunnel or underground structure may hinder evacuation due to the
above hazards, which may be further affected by unexpected human behaviour (see also
Human behaviour above).

DIFFICULTY DETERMINING AND APPLYING FIREFIGHTING TACTICS, MEDIA AND
RESOURCES

Determination of the appropriate tactics to apply may be hindered due to the lack of ability
to predict the fire behaviour because of the complexity of the structure, and for the
potential of limited information being available due to location, distance, limited access
and intensity of the incident.

Physiological

HEAT AND HUMIDITY
The physiological effects of heat and humidity ifda r ound structure

environment will be exacerbated by the inability foghe e readily dissipated or
ventilated. This will severely restrict the sical'exertion of fire and rescue
personnel.

COLD
In addition to the ambi iroRental conditions within the tunnel or underground
structure, processes s torage or ventilation systems may significantly affect

the working temperatur

FATIGUE
Fatigue of fire and rescue personnel will be affected by:

e travel distances

e work rate

e temperature/humidity

e duration and nature of activities

e fitness levels.

RESTRICTED SPACE
Working within restricted space may lead to manual handling activities being more
hazardous, and raises the potential for musculo-skeletal injuries.

10 Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures
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Environmental

HEAT, SMOKE, SMOKE TRAVEL
The nature of fire development and spread within a tunnel or underground structure may
rapidly create an extremely intense environment for Fire and Rescue Authority operations.

Smoke control and travel can be affected by external environmental conditions such as
wind direction and strength. This may influence the control of integrated ventilation
systems.

IRRESPIRABLE ATMOSPHERE, OXYGEN DEFICIENCY AND OXYGEN
ENRICHMENT

The environment within the tunnel or underground structure may become irrespirable,
enriched or oxygen deficient, presenting additional risks to fire and rescue personnel for a
number of reasons:

e fire and smoke
e exhaust from vehicles/equipment
e fumes drawn in through ventilation systems from external sources

e naturally occurring gases

e oxygen deficiency may cause internal comp iven vehicles and
equipment to fail
e gas leaks or being artificially in od\ ding raised oxygen levels.
FLOODING

The tunnel or underground,stficture become flooded or inundated due to:

e theint purRese
e weathe I
e structuralfailure

e failure of water removal/control systems.

POLLUTION

The proximity of many tunnels and underground structures to natural watercourses may
increase the risk of environmental pollution due to Fire and Rescue Authority operations,
particularly fire water run-off.

Smoke, other products of combustion or contamination may be released from the tunnel
or underground structure into unexpected areas remote from the incident.

DARKNESS
Darkness or low lighting levels within a tunnel or underground structure may mask the
presence of other hazards.

WEATHER AND WIND CONDITIONS
Weather and wind conditions present the following hazards:

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures 11
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* inclement weather affecting physiological capabilities of fire and rescue
personnel (heat and cold)

e objects being blown/carried by the wind along the tunnel and underground
structure

e unexpected fire spread, direction and intensity, see also HEAT, SMOKE,
SMOKE TRAVEL above.

NOISE

Noise levels may be intensified within the structure of a tunnel or underground structure
as the sound energy is contained. This may hamper communications, or lead to
conditions where hearing damage may occur.

Noise sources include:

e Traffic
* Machinery
e \Ventilation systems and fans

¢ Fire and Rescue Authority operations.

Key control measures 8
. Q

Planning

Planning is key to enhancing the safety o rs@and others likely to be affected by
Fire and Rescue Authority operatio ire escue Authority’s integrated risk
management plan will set stan nd i y the resources required to ensure safe
systems of work are i

st assess the hazards and risks in their area relating to
this generic risk assessfent and site-specific plans must be considered for locations
where these are significant. This assessment must include other Fire and Rescue
Authority’s areas where ‘cross border’ arrangements make this appropriate.

Each Fire and Rescue

Such contingency plans must include:

e |evels of response
¢ Relevant standard operating procedures; and

e Tactical considerations, including rendezvous points, appliance marshalling areas
and access points

e Liaison with the contractor or site owner/operator to ensure that any specialist
intervention equipment is provided. Separate provision must be made for the
transport of equipment and personnel.

Planning is underpinned by information gathering, much of which will be gained through
inspections or visits by fire and rescue personnel — for example, those covered by section
7(2)d of the Fire and Rescue Services Act 2004.

12 Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures



This document was archived on 30 March 2020

Information must also be gathered and used to review safe systems of work from sources
both within and outside the Fire and Rescue Authority, including:

e fire safety audits

e incident de-briefs

e health and safety events
¢ |ocal authorities; and

¢ |ocal resilience forum.

Involving others in planning is also an effective way to build good working relations with
partner agencies and other interested parties, such as site owners/operators.

Fire and Rescue Authorities must ensure systems are in place to record and regularly
review risk information and to ensure that new risks are identified and recorded as soon
as practicable.

Fire and Rescue Authorities must ensure that the information gathered is treated as
confidential, unless disclosure is made in the course of duty or ig§required for legal

reasons.
' @ ent systems and

also be given to how
ional decision-making.

Fire and Rescue Authorities must consider the benefits

formats to record information from all sources. Consi
timely access will be provided to informati®n %
esc

Information needs and the capaci n personnel to assimilate information
will vary, in proportion to the na d siz@ofincident and what stage the operational
response has reached. Arrangement ed to be flexible and may be based on more

than one syste

ﬁcan be found in the national guidance manual Provision of
1on syStem: www.gov.uk/government/uploads/system/uploads/

/6914/2124406.pdf

Further guidanc
operational infor

Specific planning for this generic risk assessment must include:

e agreement of Fire and Rescue Authority intervention strategies with infrastructure
managers

e dentification of built environment controls — suppression systems, detection
systems, ventilation, firefighting facilities including access/egress arrangements.

e establishing communication systems effectiveness and contingency plans for
their loss

e liaison with other agencies with responsibilities such as the Mines Rescue
Service, Ministry of Defence, Caves Rescue, Ambulance Services, Hazardous
Area Response Teams, Defence Fire and Rescue Authorities, Police Services.

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures 13



This document was archived on 30 March 2020

Competence and training

When formulating a competence and training strategy a Fire and Rescue Authority must
ensure:

e gpecific risk assessments for this incident type are suitable and sufficient

e those tasked with carrying out the assessment and developing procedures are
competent to do so

e their personnel are adequately trained to deal with hazards and risks associated
with the generic risk assessment

e the level and nature of training undertaken be shaped by an informed training
needs analysis taking account of Fire and Rescue Authority guidance on the
competency framework, national occupational standards and any individual
training needs.

Training and development programmes must:

e follow the principles set out in national guidance documents

e generally be structured so that they move from simple to mora
and from lower to higher levels of risk typically cover stand
procedures, as well as ensuring knowledge and un
and the associated skills that will be required togs

&
e consider the need for appropriate levels e d provide for
continuous professional devel 0 8nsuretmaintenance of skills and to
update personnel whenever ther to procedure, equipment, etc

>

e involve personnel invol oth
response, s s pl
equipment.

cesses that support the emergency
er isihg procedures and people procuring

Training outcomes mustbe evaluated to ensure that the training provided is effective,
current and meets defingd operational needs as determined by the Fire and Rescue
Authority’s integrated risk management plan.

Specific training requirements for ‘rescues from tunnels and underground structures’, will
include the standard operating procedure and the equipment to be used.

Site-specific tactical exercises must be undertaken with other agencies or staff likely to
assist at an actual incident.

Specific training for tunnels and underground structure incidents must be undertaken to
familiarise and train operational personnel for conditions which may be encountered at
such sites. The level of training provided must be appropriate to the role expected of
personnel responding in accordance with the pre-determined response/attendance.

Fire and Rescue Authorities must have arrangements in place to ensure the continued
competence of those personnel who are liable to attend such incidents.

14 Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures
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In some locations the Ambulance Service provides a Hazardous Area Response Team.
This team is capable of supporting Fire and Rescue Authorities with casualty assessment
and care in the hazard zone of an incident. Where appropriate, Fire and Rescue
Authorities must make arrangements to train with these teams.

Command and control

The Incident Commander must follow the principles of the current national incident
command system.

Prior to committing personnel into any hazard area, the Incident Commander must take
account of the actual information regarding the incident that is available at the time. This
will assist them in making operational decisions in what are recognised as sometimes
dangerous, fast moving and emotionally charged environments.

A thorough safety brief prior to deployment of personnel within the hazard zone must be
carried out.

Communication of new or changed risks must continue throughout the incident.

Safety Officer(s)

The early appointment of one or more Safety Officer(s e that risks are
either eliminated or reduced to an acceptable level.

A safety decision-making model must be& Officers regarding the
nature of the incident, the allocat hazards and risks. The Incident

Commander must confirm that the fi understands
e their role and are Spo
[ ]
° about site, site hazards and risks

Those undertaking the Safety Officer role must:

* be competent to perform the role
® ensure personnel are wearing appropriate personal protective equipment

e monitor the physical condition of personnel and/or general or specific safety
conditions at the incident, in accordance with their brief

e take any urgent corrective action required to ensure safety of personnel

e update the Incident Commander or senior safety officer regarding any change in
circumstances; and

* not be engaged in any other aspect of operations, unless this is required to deal
with a risk critical situation.

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures 15
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A Safety Officer can be any role, but the complexity of the task, size of the incident and
scope of responsibility must be considered by the Incident Commmander when
determining the supervisory level required.

Safety Officers must wear nationally recognised identification to indicate they are
undertaking the ‘Safety Officer’ role.

Fire and Rescue Authorities must ensure that training and other measures (such as aide-
memoires) are in place and available to support those staff liable to undertake this role.

Traffic and machinery movement

Precautions must be in place to manage vehicles and machinery movements that could
affect Fire and Rescue Authority operations or pose a risk to personnel. These may include:

e Traffic management systems including road/rail closure, fending off procedures.

In multi-bore tunnels consideration will need to be given to stopping traffic in
unaffected bores as evacuation passages may lead to this route

Shut down and isolation of machinery/automated systems

Fire and rescue personnel must not enter a rail tunnel unles mission has
been given by the Rail Incident Officer.

Electricity Q
%{0 and testing before

High-voltage cables will require isolatio%
they can be considered electrigally
Overhead line equipment e tolched even when it is isolated and

m
bonded to earth unles lutel essary
Fire fighting opesationSinus commence when all high-voltage cables have

been isolated % tOgearth and tested. For railway operations a permit to
work will be isstied to the Rail Incident Officer, not the Fire and Rescue Authority
Incident Com der.

Hazardous materials and stored items

hazardous material identification must be carried out using established systems

regulation of storage arrangements by relevant enforcing authorities.

Construction phase

16

Electricity (see above)

Hazardous materials — planning discussions must ensure that only essential
materials are stored within the structure and/or tunnel boring machine.
Lubricants and greases must be high flash point and kept to a minimum, and
flammables must be kept in appropriate flame proof containers

Fire and Rescue Authority Liaison Officers and appropriate enforcement
authorities must ensure regular inspection of the site to ensure compliance with
fire and safety requirements

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures
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e Specialist equipment needs to be specified and provided by the constructor to
ensure that a safe intervention can be made

e Equipment for the transportation of personnel and equipment must be provided
where applicable. The transportation of personnel must be an approved ‘man
rider’ facility.

Structure

e the construction type, age and fire conditions must be established to help
determine the risk of spalling and collapse

e specialist advice must be sought regarding the structural safety post-incident.
Complexity

e provision of specialist access equipment, for example track trolleys.

e well rehearsed (multi agency) evacuation procedures

e special fire fighting tactics may be required due to length of tunnel and inability to
manually lay hose for long distances

e fixed installation systems, ventilation systems

e consider provision of additional lighting.
Physiological *
e planning must guaranteedull facilitie§, fo Fire and Rescue Authority which
OomMunications and safe havens

must include water for fire
e intervention shafts pf@vide cldger access/egress to the scene of operations,
howeveg strict esSiconti®l must be maintained

apparatus crew rotation to account for greater physiological
mperature, humidity and travel distances.

e control of ventilation systems to minimise the effects of smoke/combustion
products on Fire and Rescue Authority operations

e consideration of prevailing wind conditions and the effects on smoke travel

e continuous air monitoring carried out where remote start up of breathing
apparatus is required (frequency to be appropriate to level of assessed risk)

e consider the environmental impact of an incident on the community with
particular regard to:

— smoke pollution
— water run off into surface water drainage sets

— recycle fire fighting water.

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures 17
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Personal protective equipment

Fire and Rescue Authorities must ensure that any personal protective equipment provided
is fit for purpose and meets all required safety standards. When choosing suitable
protective garments, the standard of clothing worn beneath the specialist personal
protective equipment must also be taken into account. Consideration must also be given
to the selection of suitable sizes and gender specific requirements of personal protective
equipment.

Personal protective equipment must also take account of the need for rescuers to be
visible against the operational background including night working and for the Incident
Commander and other managerial and functional roles (defined in the national incident
command system) to be distinguishable.

All personnel must use appropriate levels of service provided personal protective equipment
and respiratory protective equipment as determined by the safe system of work.

Post-incident

The following measures must be considered to help eliminate or remqye risks after an
incident, as appropriate to the nature and scale of the incident:

e Any safety events; personal injuries, exposure to hazagdou ces or
near-misses must be recorded, investigated and,re i with legislative
requirements such as Reporting of Injugies Dise3geSi& ngerous Occurrence

Regulations 1995, etc

e Arrangements must be in place
protective equipment or to
check that it maintainsdfe\agree

saf®and appropriate disposal and to
Is of integrity and protection for the wearer

al health support and surveillance follow up

e Conduct a de-Bief to identify and record any “lessons learned” from the incident.
De-briefs will range in complexity and formality, proportionate to the scale of the
incident and in line with individual Fire and Rescue Authority’s procedures

e (Consider any changes required to safe systems of work, appliances or
equipment in the light of any lessons learned from debriefs or from safety events

e (Consider the need to review existing information held on a premises or location,
or the need to add a new premises or location into future planning eg by adding
to visit or inspection programme

e Staff must be supported and monitored to identify whether they are experiencing
any adverse affects and to check whether they would benefit from accessing
counselling and support services

e Consideration must be given to arranging for staff to make a contemporaneous
written record of their actions. This information may be used to assist in any
internal or external investigations or enquiries that follow any incident eg
Coroner’s Court, public enquiry, etc.

18 Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures



This document was archived on 30 March 2020

'S1UNS 1ybn seb ajdwexs Joy ‘1uswdinbse
anosyo.id [euosiad sreudoidde JO UOISIAOIH

SaJnpad0Jd uoiesiuapl

salousbe Jayi0

aland
|jpuuosied

all} 0} uoloesl
[ealwayo ‘sjeaiusyo

swie)l paiols

‘ssauaseme pue uonenbal ‘buiuued aNosal pue all4 | sSnopJezey 0} 8INsodxg /S[eusew snopJezeH ¥
"S8OINOP
uoneleo|} [leuosiad ‘suns Ap s|dwexs oy S8l0uUg
swdinba aanos104d [euosiad areudolddy s|le} pue sdiis
sainpaoo.d susIBAY [esieniun sjuabe [eoibojoig
Sjuswabuelie Ajafes Jorep anosal pue Bulumoliq Jorep o)
‘'seAlleuasaldal Auedwod
selousbe Jayl0
AN pue siosiApe [eonoe) Bs sisieroads
[BUJSIXS JO/PUE [euJaiul WOJ) 8DIAPY alland
A1ejes [eol109|8 ainsue |[puuosied \
0} Bunsel pue ypes 0} Buipuoq ‘Uoie|os| anosaipueal{| @ 0INO0108 AloL1098|g Z
'SS900B PB1oLIISaY selousbe Jayi0
uswdinbs pajyewoine al1gnd
/AIBUILIOBU JO UONBIOS] PUE UMOP INYS |[suuosiad SjUsWBAOW uonuaaelul Aloyiny

seinpeooid 10 Buipus]/einsojo PeoY

sainseaw |0Jjuo)

)SH }e suosiad

eNnosal pue ol

uswdeJius Jo UoIs|||o

Asuiyoew pue ojel|

piezeH

plnoJBiapun pue sjouun} Wo.lj Seanosay

eNnosey pue ali4

"ON

Aunnoy  cjed

/"2 UBISSasSY YsiY ouauay) Jo Alewwing

¢ NOILO3S

19

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures



This document was archived on 30 March 2020

"uswidinba aAnoe0.d [euosied Bunybieli

seousbe Jayln

aland

ssolbe

Buure. |puuosiad [B19]9XS-0|NSNuw /SS8008 pue 8oeds

Buiuue|y anosal pu /Bupuey [enuejy Buppiom pe1ollsey 6

spJezey

JIBOM}O0} sal duy pue suooNIISqO

BaA09104d — Juswdinbe 8AI10810.4d [euOSIod o110 se0eLNs Aeddis

SSseuaseme pue Bulures|

[suUOS. a0euNs
Bunybi susog anosal pue all4 | IO [euaiew 8so0 SUONIPUOD J00u8pPUN 8

'saiNpaoo.ld uonenoeas Aousblewg salousbe syl sduy/sdiis

9OIAPE [BJN}ONILS 1SI[B108dg ol19nd osde)00

a.Nn|ie} JO YSI sullIB}8P O) UOIIPUOD |ouuosJtad | ugppn
‘obe ‘adA} UOIIONIISUOD JO UOKBOIUSP) anosal pue all / ainonias /
salousbe Jayi0
‘'Ssaua/eme pue Bujurel| al1gnd BuLnp
2JN10NJ1S punoibispun |ouuosiad | Jnoineysq s|ge}
pUE [auun} 8y} Jo Buiyosess ybnoloy | anosal pue all JNoIABYSQ UBWNH 9
spJezey [eolue
seousbe JaylO | 8in1onas Jo Bulpeo) a4
uononAsuoo alIgn ©B01109

1noybnoJy} Jo1esado/Isumo pue Jo1oNnIISuod land [E0LI08

‘SOI1LIOYINE 1UBWIBDI0US ‘SaloyINY |[puuosiad ssalbo
BNosayY puUe all4 Usamiaq uosiel| 8solD anosal pue all4 /SS900€ PajoLIsey aseyd uonRoNIISUOD e

sajnseawl |0JJU0)

)SHU }e suosJad

piezeH

Auanoy

‘ON
"JoY

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures

20



This document was archived on 30 March 2020

's8JNPao0.id uonenoeAs Aousblewg
suodal Jsyreapn

90IApPR/UOIBULIOJUI 1SIe10adg

selousbe syl

salddns/swelsAs Jepisuod 01 bujuueld ano uolrepunul/Buipoolq o
selouabe
‘'sainpaoo.d uonenoeas Aousbiew]
uswiyouus
Buuonuow Jy oULOSIN 0 Aousiolep usbAXO
sniejedde Buiyreaig anosal pue allH 1e a|qeJidsall| [BIUSWUOIIAUT A
"UoNBIPAY puUe aJejem mal) Buiom
Buiuueld salousbe Jayi0 0 parolisey
SOOUE]SIP al1gnd * onbed
[eABJ] BSIWIIUILL O} SYBYS UoIUsAIBIU| ouuos.ed odAH
UOITe104 MBI PasEaloU| anosal pue all smeyxs 1BeoH [eaibojoisAud LE
S9 ue
Blpaw ‘soljoe] 108110
‘'suone|leisul pexi puifidde Ajmaliic]
SyByUS UoUBAILY| SaI}NDIYIP UOIIBNJeA
uswdinbs sseooe jsieloadg salouabe Jayi0 SeoUBISIPD (84 k'
Bujuued al1gnd SWwielsAs
sueid ouuosIed UOIFEOIUNWILUOD JO SSOT
Aousbiswis Aousbe iNw passeayal ||opA aNnodsal pue all4 uonelusosiq Aixe|dwon o]

sainseaw [03U0)

)SU je suosiod

piezeH

21

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures



This document was archived on 30 March 2020

‘Bunioluow YiesH
sseualemy

uonosloid Buesy JO UOISIACIH

selousbe

alq
uoneol Maln ULIOSIO
aINsodxa 1w anosal pue all 9SION an
) g foush al Aususiul Jo
sainpaoosd uonendens Aousbliaug o uBueyD
sjusWebueLIE BJEjjoM puB UOBI0) MaI) QBo puNoBIspUN
(uonosyoud aks) sejousbe Jayl0 pue uIyum
1uswdinbs aanoe104d [euosied Bunyblysi pul AgQ'Paieo
alland 6 f
SSauaseme pue Bulurel| UiSq SI81q0/S EP
o |[puuosied ‘suonIpuo oul
(82140 18IA 82Ul a|dwexs Joj) 82IApe 1sie10ads anosal pue all4 | Buonpoud puim/iayies 9l
selousbe Jayi0
uswdinba aAnoe104d [euosiad Bunyobleli oAy
Sseuateme pue Bulues|
[ouuosJed spJezey JO 80U
Bunyby eus/eus0sg anosal pue all4 | 8yl bupsew sssusieq Sl
selousbe Jayln
“JJO-UNJ Je1em JO |0J1u0D oAy uonnod Jerem
SUONIPUOD puIM Buljienssd JO 8Bpsimouy ouLosIed enel
SWIBISAS UOIB[IIUBA JO [01U0D anosal pue all4 OMOWS ‘@XowWs ‘1eaH 7l

sainseawl |OJJU0D

)SHU }e suosJiad

piezeH

Aianoy

‘ON
"JoH

Generic Risk Assessment 2.7 — Rescues from tunnels and underground structures

22



	Generic risk assessment 2.7: rescues from tunnels and underground structures
	Contents
	SECTION 1
	Scope
	Significant hazards and risks
	Contents and use
	TRAFFIC AND MACHINERY MOVEMENTS
	ELECTRICITY
	WATER

	Hazardous materials and stored items
	Construction phase hazards
	Human behaviour
	Structure
	SPALLING/COLLAPSE
	UNDERFOOT CONDITIONS
	RESTRICTED SPACE AND ACCESS/EGRESS

	Complexity
	DISORIENTATION
	LOSS OF NORMAL COMMUNICATION SYSTEMS
	TRAVEL DISTANCES TO INCIDENT LOCATION
	DIFFICULTIES ASSOCIATED WITH EVACUATION OF PUBLIC/CASUALTIES
	DIFFICULTY DETERMINING AND APPLYING FIREFIGHTING TACTICS, MEDIA ANDRESOURCES

	Physiological
	HEAT AND HUMIDITY
	COLD
	FATIGUE
	RESTRICTED SPACE

	Environmental
	HEAT, SMOKE, SMOKE TRAVEL
	IRRESPIRABLE ATMOSPHERE, OXYGEN DEFICIENCY AND OXYGENENRICHMENT
	FLOODING
	POLLUTION
	DARKNESS
	WEATHER AND WIND CONDITIONS
	NOISE


	Key control measures
	Planning
	Competence and training
	Command and control
	Safety Officer(s)
	Traffic and machinery movement
	Electricity
	Hazardous materials and stored items
	Construction phase
	Structure
	Complexity
	Physiological
	Environmental
	Personal protective equipment
	Post-incident


	SECTION 2




