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1.        HOW TO USE THIS CODE

1.1
This Code is issued to all persons who supervise work in confined spaces, or are appointed Competent Person Level 2 (CP2).  It is of vital importance to you and it is essential that you should read it. If in any doubt about its contents you should ask for advice from your Manager or Safety Adviser. The Code is supplemented by a shorter version aimed at all who work in confined spaces.

Work in Water, Industrial and Construction Operations frequently involves entry into confined spaces, such as service reservoirs, drains, cesspits, process tanks, cofferdams, etc. Sometimes the risk is limited, but on the other hand, some confined space jobs involve very complex procedures to ensure your safety.

This Code of Practice recognises the need for different classes of confined space entry, each requiring a different level of protection.

Line Managers, appropriately trained, will specify the appropriate classification given to each confined space entry and you will find the required system of work, equipment, etc. documented in this Code.

1.2 Scope
This Code is in three parts.
The first part provides guidance for Managers and Supervisors to enable them to assess the potential risks of a "confined" workplace and decide upon the appropriate method of safe work.

The second part establishes the safety precautions and the arrangements which apply to the method of work required for each category of confined space, including emergency procedures.

The third part contains information on first aid procedures.
It is one of a series of three publications which together deal with overall arrangements for working in the different types of confined spaces.
CONFINED SPACES RESOURCE MANUAL (PS503)
Code of Practice for Work in Confined Spaces
Confined Spaces Operators' Instructions
The code of practice must be used in conjunction with the more detailed Resource Manual which sets out the Clearaway Group’s common standards for equipment, training, documentation, etc.

2.       HAZARD AND RISK ASSESSMENT
2.1     A confined space is an enclosed or partly enclosed place where there is a risk of dangerous fumes or gases, or lack of oxygen and which is not effectively controlled by natural or mechanical ventilation. It is the dangerous fume or lack of oxygen which present the primary risk rather than the fact of enclosure (although access and egress may also present a significant risk). Thus some open-topped tanks or trenches may represent a hazard.

Confined spaces can arise in a whole range of situations. The following gives a non-exhaustive list of possible confined spaces which staff and contractors may find in the course of their work:

Water Industry

· Valve and meter pits
· Sewers and drainage manholes
· Sludge digesters

· Pumping station wet wells

· Settlement tanks

· Sewage sludge road tankers

· Tunnels and service subways
· Pipes, shafts and surge vessels
· Service reservoirs
· Wells and borehole headspaces
· Treatment chambers (contact tanks etc.) 
Industrial Processes

· Disused steel tanks
· Process vats and tanks
· Inspection pits and sumps
· Pub cellars
· Road tankers
· Chemical storage tanks
· Silos
· Degreasing tanks
· Drainage systems
· Boilers

Construction

· Ducts and tunnels
· Cofferdams
· Building and structure voids
· Cellars
· Culverts
· Bored piles
· Excavations and trenches

2.2    Dangerous conditions may develop in confined spaces due to a number of factors:

Oxygen Deficiency

This is where the normal breathable air is either displaced by another heavier-than-air gas, or used up by some unintended process. Shafts in certain types of ground have been known to fill with oxygen-deficient air coming out of the surrounding soil. This is a particular hazard in calcareous strata such as chalk, glaucinic sands and some clays.  Some steel tanks, if they are poorly ventilated, use up the oxygen in the air when they begin to rust. A relatively small reduction in the oxygen concentration in air can lead to impaired mental ability. Further reduction will eventually result in suffocation.

Explosion

Flammable gases can often collect in confined spaces. Within a certain concentration range, known as the explosive range, a gas will explode if ignited by a spark or flame. Flammable gases may arise in sewers by the natural production of methane, from adjacent leaking gas mains, or spillages into the sewers of substances such as petrol.  In some parts of the UK methane can also leach into tunnel or structures from surrounding rock. It can also leach from waste tips and reclaimed ground.  Flammable gases may be generated by the processes that workers introduce into an area, such as acetylene in flame cutting.

Some process or storage tanks which have contained flammable liquids will contain flammable gases in explosive concentrations, even after the tank has apparently been emptied. Sometimes the act of moving sludge residues can release significant quantities of gas into a previously safe atmosphere.
In addition, explosions can occur in the presence of enriched levels of oxygen. Although oxygen is not flammable, its presence in large quantities can make other combustible material burn fiercely.  Enriched levels can arise from processes being carried out in the area, such as oxyacetylene welding or cutting or ozone generation.
Toxic Gases

In this case the atmosphere in the confined space is contaminated by the presence of toxic gases. Toxic gases can arise from a variety of sources For example, in sewers hydrogen sulphide is produced from septic sewage and decomposing sewage solids, and has the distinct smell of rotten eggs.  It is worth noting that the smell of hydrogen sulphide disappears at high concentrations.  Many other different types of toxic gases can be found in confined spaces, arising from a variety of different sources. Toxic gases can cause major injuries or death even though no significant levels of oxygen have been displaced.

2.3     As well as the atmosphere conditions described above, there are other potential hazards such as:
·  Flooding caused by sudden inrush in storm conditions, major discharge to sewer or vessel, etc.

· The ingress of substances, sometimes hot, into a fixed vessel whilst persons are working in the vessel. This can occur if inadequate measures have been taken to isolate them before entry.

· The unexpected operation of machinery, for example, a conveyor screw, whilst persons are working in the vessel. This can occur if inadequate measures have been taken to isolate all services before entry.

· Physical injury caused by slips, falls and other accidents. This may be complicated further by confined conditions, especially difficult access and egress.

· Health hazards arising from the content of the confined space. This is particularly relevant to sewers, where strict hygiene precautions are necessary to prevent infection.

· Hazards arising from substances introduced as part of the work in the confined space, e.g. paints, solvents, resins etc.

2.4     Clearly the risk of entering a confined space is considerable, may vary according to the type and nature of the space, and may even vary with time.  It is a legal requirement that confined spaces must not be entered unless there is no other way of doing the work, and only if it can be done safely.
2.5     It is necessary for Managers and Supervisors to assess the hazards and risks of the confined spaces and confined space operations under their control. If it is necessary to enter a confined space, then all the factors outlined in the previous paragraphs must be taken into account.

2.6     The system of work for safe entry into Confined Spaces may differ with the degree of hazard, the complexity of the operation and the location.  In recognition of this, there are four approved methods of operation.  It is the responsibility of line management to designate the appropriate method in each case. This means that the line manager must be trained to either CP2 or manager/supervisor level; see section 4 below.

3         CATEGORISATION

3.1 CLASS 0 - GAS CHECK
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The potential for confined spaces hazards is low, but there is some risk. Examples of Class 0 entries would be direct access meter pits not more than 1.5m deep, certain specified dry wells, service reservoirs and process tanks after atmospheric safety clearance but still subject to isolation procedures, and construction tunnels after atmospheric safety clearance. Adequate natural or mechanical ventilation must be provided, access and egress is simple and unobstructed, and there is no recognisable risk of flooding.  Note: The categorisation of a confined space entry as 0 has no connection with the classification of flammable atmospheric areas, where the term zone is used.

3.2     CLASS A -  WINCH ENTRY

[image: image5.wmf]
The potential for hazard in these confined spaces is more obvious, but persons are able to remain on a safety line at all times during the entry.
If the entry is made from above, there should also be a winch.  
Examples of Class A entries would be vertical shafts and manholes, process tanks and vessels and pump wells.  It must be possible to winch/pull affected persons out in the event of danger
3.2 [image: image6.wmf]CLASS B - STANDARD ENTRY

In this case it is not possible to have persons permanently attached to a winch.  Usually this will comprise of a team entry with persons in the team being away from the original access point. These types of entry are mainly found in utility operations, such as man-entry sewers, utility service subways and tunnels.
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3.3 [image: image7.wmf]CLASS C ENTRY - PERMIT ENTRY
In some confined spaces, the general safe system of work outlined in this code is insufficient and a specific safe system of work has to be developed. This will usually be because of a particular hazard in the confined space, or its connections, or because of equipment or substances you need to use. A standard permit to work is available, known as the Permit-to Work (C). 
The risk assessment will determine the need for a permit.  Examples include sewers containing significant quantities of industrial effluent, industrial confined spaces where there are services connected to the vessel, water transfer tunnels where distance and access/egress difficulties arise, and any confined space in which chemicals or processes such as welding are to be used, or electrical equipment operating at supply voltages other than "Safety Extra Low Voltage". Permits-to-Work (C) are issued only by trained and Authorised Persons (C).

3.4 Category Changes
Certain work locations may be treated as one class of entry under normal circumstances.  However, changes to the normal work requirements may introduce additional hazards, such as welding and burning, or use of solvents, paints or toxic materials.  In such a case entries would have to be changed from that category to the Special Class "C". Thus it will be clear that it is the particular entry or job which is classified, not the confined space itself.

Conversely, because a planned programme of additional safety measures are taken, such as the introduction of forced ventilation and/or the removal of deposits etc., this may allow de-classification. De-classification must be recorded by the issue of an Atmospheric Test Safety Clearance Certificate issued by an Atmospheric Tester.
4.       ASSESSMENT AND CERTIFICATION OF PERSONNEL 

4.1     Employees

All persons who plan or supervise confined space entry work and all who act as Topmen or Relaymen must be trained, assessed and certificated as a COMPETENT PERSON LEVEL 2 (CP2).  No employee may work in a confined space unless they have been trained, assessed and certificated as a COMPETENT PERSON LEVEL 1 (CP1).  Employees or other persons who make supervised, educational or infrequent inspection visits to sewers or other confined spaces are not required to be CP1s, but must receive an appreciation briefing on potential hazards and emergency procedures from the supervising CP2. They are also required to complete a "Permission to visit a sewer or other confined space" form; see section 8 of the Confined Space Resource Manual.

Training Standards for CP1, CP2 and Awareness Training are covered in section 7 of the Company's Confined Spaces Resource Manual.

After training at the Health and Safety Group training centre, Clearaway Group employees are issued with a training certificate. This confirms that they have demonstrated satisfactory competence through assessment. Having been trained, the Works, Group or Function Manager must then determine that the employee is suitable for work in a confined space, and appoint them to the relevant level. This appointment is confirmed by giving an appointment card to the individual employee. In addition, the appointment should be recorded on an authorisation form. This form can be found on the Health and Safety Information Board on Lotus Notes.  Paper copies can either be printed from Lotus Notes or obtained from Reprographics at Beckton.  One copy of the certificate must be sent to the relevant Personnel Department for inclusion on the Personnel file. The other must be retained by the relevant line manager.

In Class C entries to confined spaces, where specific Safe Systems of Work are developed and permits-to-work issued, an AUTHORISED PERSON (C) is involved. Authorised Persons (C) are appointed in writing by the appropriate senior manager for the Company activity concerned having completed appropriate training.

Each entry team has a CP2 who is in overall charge ("CP2 -in-charge"). This person is selected by his line manager, taking into account his experience and communication and leadership skills. The appointment is confirmed by the provision of an appointment card.

4.2
Contractors
Contractors are required to demonstrate that they have sufficient trained and experienced employees, together with the necessary safety equipment, to apply a system of work applicable to the class of confined space in which their operations take place. The adequacy of their training may be determined by using as a benchmark the Clearaway Group approved Confined Spaces Training Course. The key elements of that course must be seen in any separate training undertaken by the contractors. A more detailed consideration of contract arrangements must be included in the function level Safety Policy Statement and specific site authorisation documents.

5        PRECAUTIONS AND ARRANGEMENTS - GENERAL
5.1     Sections 5 to 8 outline the precautions and arrangements necessary for safe entry into confined spaces.  Persons entering confined spaces must follow the arrangements outlined in both section 5 and the section relating to the specific type of confined space which is to be entered.
5.2.    Need for Entry
It is a fundamental requirement of safe working in confined spaces that the necessity for entry is justified.  In all cases, entry must not be made unless it is not reasonably practicable to achieve this purpose without man entry, such as by the use of inspection cameras. It is the responsibility of the line manager through the risk assessment to ensure that the work is necessary and that it is not reasonably practicable to achieve the desired objective without entry.

5.3
No person may enter a confined space unless the atmosphere has first been tested and is monitored continuously throughout the entry, unless an atmosphere test safety clearance certificate has been issued.
Electronic gas detectors should be left switched on throughout the working period and not switched off between jobs because the daily dose of toxic gas exposure is automatically calculated, and switching off will lose accumulated data.

5.4
Smoking
Smoking and naked lights are prohibited in any confined space, including declassified spaces. Carrying lighters or matches into a confined space is strictly prohibited.
5.5
Internal Combustion Engines
Petrol and diesel engines must never be used in a confined space, including a declassified confined space, due to the hazard from dangerous fumes.

5.6
Hot Work
Due to the risk of explosion and dangerous fumes, welding, flame cutting, disc cutting and other "hot work" will always attract Class C entry conditions with a safe system of work and permit-to-work needed.

5.7
Public Safety
Work in the highway will require road signing in accordance with chapter 8 of the Traffic Signs Manual. At least one of the team must be qualified under the New Roads and Street Works Act.  Barriers must be provided around all open manholes, pits, etc. to prevent persons falling, particular consideration being given to blind and disabled members of the public.

5.8
Communications
Effective communications must be established and maintained between the Topman and all persons within a confined space.  Provision must also be made for calling the emergency services in the event of an accident.

The Topman should call a working party every few minutes and this should be acknowledged each time by the workers inside.

Where site communications rely upon a mobile telephone, signal strengths should be included in the pre-entry checks, together with establishing where the nearest land telephone line is.

5.9
Electricity
Standards for electrical safety in confined spaces are provided in Section 5 of the Confined Spaces Resource Manual.  Other than battery operated equipment all electrical equipment for use in confined spaces must be supplied from safety extra-low voltage source i.e. a voltage not exceeding 25V AC or 50V DC between conductors with neither side of the secondary circuit earthed. The supply must be derived from a BS 3535 Class 2 isolating transformer or a generator not capable of producing more than 25V AC.

Where such voltage limits cannot be achieved or are inappropriate, circuits operating above 25V AC or 50V DC must be installed by a competent electrical person, following the standard circuit protection procedures provided in the annex to Section 5 of the Confined Spaces Resource Manual or, for a non standard system, designed and installed under the direction of a Senior Authorised Person (E) (SAP(E) in consultation with a Safety Adviser.

Detailed standards for protection against ingress of water into electrical apparatus and explosion protection of electrical apparatus are provided in Section 5 of the Resource Manual.

5.10   First Aid
Company strategy on first aid is set down in Health & Safety Guidance Note S/Admin 5. For all confined spaces entry work, except Class 0, a minimum of 1 standard first aid kit must be provided. Emergency first aid is covered in confined spaces competency training. The need for a trained First Aider to supplement this will depend upon the recognised hazards of the task in hand.

5.11
Ventilation
Wherever practicable confined spaces must be ventilated by either natural or mechanical means before entry is made.

5.12
Local Systems of Work
Section 11 of the Confined Spaces Resource Manual provides space for storing locally produced safe systems of work for Class C entries, together with some generic examples.  Some Lotus Notes databases are also used for this purpose.

5.13
Records of Entry
Every Class A, B or C entry into a confined space must be recorded in the Confined Space Entry Logbook, ref.: PS 495.  Entries into Class 0 do not need to be recorded except for large or complex structures, such as declassified service reservoirs.

5.14
Equipment Checks
All safety equipment must be checked at the start of every day on which it is to be used and the Equipment Logbook ref.: PS 494 completed. Monthly checks are also required and these are recorded on the form PH 234. Responsibilities for such checks will be assigned in the Local Organisation and Arrangements Document.

5.15
Manning Levels
At the planning stage of each entry into a confined space, it is necessary to determine the manning levels required. There are two distinct aspects - operational requirements and rescue requirements. The following gives some advice for the different classes of entry, but the competent person in charge must have discretion as to the exact number of external staff necessary for rescue purposes.

For Class 0 entry, Topman cover is not required for confined spaces where access and egress is easy.   Class 0 confined spaces entry is the only type of entry where lone working is permitted, except where safe entry requires the use of a winch.

For Class A entry, a single person standing by the entry point should be sufficient. Two men however will be required where persons are being lowered by winch, without the use of ladders or step irons, unless an approved inertia clutch device is being used to automatically control the safety line. Two men will also be required if a "Man-U-Lift" device is used instead of a winch. The Competent Person-in-charge will have discretion as to whether a second man is required at the entry point. In the case of entry to shallow manholes (less than 1.5 metres deep), a single Topman, without winch, may be permitted provided he is able to affect a rescue without entry.

In Class B and C entries, a minimum of two CP2 trained staff are required at the entry point in order to affect a safe rescue. One of these persons must remain at the access point whilst others may be working in the immediate vicinity on the surface.

5.16
Work in Compressed Air
Any operation involving work in compressed air (pressurised workings) must be considered entirely separately.  Such situations should be referred to a safety adviser.

5.17
System of Work
Section 3 above introduces the principle of 4 types of entry into confined spaces. These are intended to cover the different degrees of risk and complexity of operation, which range from traversing a sewer to leaning into a meter pit. It is the method of work which is classified, rather than the confined space. The method will be dictated by the nature of the confined space and the work carried out on the particular occasion.  It is the responsibility of the line manager to designate the appropriate method in each case.

Training standards for the various types of entry are contained in Section 7 of the Resource Manual.
6. PRECAUTIONS AND ARRANGEMENTS IN WATER UTILITIES 6.1     

6.1     General Principles 

6.1.1  Explosion Risks
Due to the particular risk from flammable gases, smoking, naked lights and petrol and diesel engines are not permitted within a 2 metre (2 yards) radius of open manholes. Standard Practice Document E04 "Zoning of Hazardous Areas (Potentially Explosive Atmospheres)" gives details of flammable gas risk "zones".

6.1.2   Communications
Arrangements must be made when entering sewers to ensure effective communications about accidental spillages or other incidents affecting the work from the Control Centre to the work sites.

6.1.3
Precautions Against Flooding
When working in a live sewer where safety chains or bars exist they must be fixed across the sewer at the entrance immediately down-stream from the work area.  Where no chains or bars exist, struts, hand lines or other efficient substitutes must be fixed at the down-stream entrance before work commences. Where practicable these chains, bars or temporary barriers must be illuminated by a hand lamp.

Arrangements for obtaining local weather forecasts are detailed in section 2 of the Confined Spaces Resource Manual (PS503).  Part of the essential role of the Topman is to monitor weather conditions and give warning of heavy rain in the catchment.

6.1.4
Winching and Sewer Dragging
Persons must not remain in a manhole with a sewer-dragging or other winch cable under tension, with the obvious exception of a person attached to a man-riding winch cable.

6.1.5
Wet and Dry Wells of Sewage Pumping Stations
The wet well of a sewage pumping station will always be considered a confined space unless isolated, cleaned out and declassified. Where a dry well shares, to any extent, the atmosphere of a wet well or may be contaminated by air from the wet well then the dry well must be considered a confined space.

Some dry wells have the potential for a hazard because of the materials pumped (e.g. raw sludge pumping stations) but the hazard is either effectively contained or is controlled by effective ventilation. Such places will not be confined spaces unless there is a failure of control (e.g. spillage, ventilation breakdown etc.) or the entry introduces hazardous materials or operations.
Where atmosphere control relies upon forced air ventilation an air flow indicator should be provided at the primary entrance.
However, a few dry well basements will have a history of leaks and inadequate ventilation. These should be identified by management through the display of a permanent notice "Gas Check Before Entry" at the entrance(s). The system of work applicable to Class 0 confined spaces must be applied in these cases.
6.1.6
Special Hazard Sewers
Some lengths of sewers and some Pumping Station wells have been designated as especially hazardous due, usually, to either major trade effluent discharges, particular physical hazards, or a history of health and safety problems. Any such sewers or pumping stations must be identified by the Area Drainage, Pumping, or Operational Sewage Treatment manager responsible and designated as requiring a Class C entry. Catchment Quality Control maintains an up to date register of such locations.

6.1.7
Special Hazard Manholes and Confined Spaces
Some manholes etc. are affected by remote operations, for example, return supernatant sludge liquor which usually introduces very high hydrogen sulphide levels, and contact tanks and ozone contactors at clean water sites. Such places should be identified, signed and subject to permit-to-work arrangements. They should be clearly and permanently labelled on or adjacent to the entry point.

"PERMIT-TO-WORK REQUIRED BEFORE ENTRY"
The other form of sign in use applies to certain dry well basements and is discussed in Paragraph 6.1.5 above.
6.1.8
Radioactive Matter in Sewage
No danger arises in the main sewer drainage system from authorised controlled discharges of radioactive matter.  In the event of fire or accident at certain registered premises there is a remote possibility of somewhat larger amounts of this material being washed into sewers. Information of such incidents will be notified by the Emergency Services. Men in any sewers or any part of a sewage treatment or disposal works or any part of a pumping station likely to be affected must withdraw from those locations and the Health and Safety Group contacted immediately.

Arrangements will be made by the Health and Safety Group to monitor any men working in a location likely to have been affected by a radioactive discharge. If any men are found to be contaminated, arrangements will be made with the police for them to be treated by the appropriate medical authority.

Persons must not enter or re-enter a contaminated sewer or other location until it has been monitored and proved to be safe. This monitoring will be arranged through the Health & Safety Group.

6.1.9 Electricity
Only lamps, torches or other portable electrical or electronic equipment which are certified "explosion protected" for the particular gas hazard zone, may be used in waste water confined spaces. The risk assessment will identify any similar need in clean water confined spaces. No electrical circuit in a sewer must be made or broken or lamp changed while the circuit is live; all switches must be situated outside the sewer. Further information on electrical safety can be found in section 5 of the Confined Spaces Resource Manual.

6.1.10 Hygiene
The maintenance of good personal hygiene standards is essential for all who work in association with sewage.  Hygiene rules are outlined in the Company Health and Safety Manual, Section OHH1, and repeated on the personal issue card (ref. 6261A). Section 0HH2 and card ref. 6261A also provide information about the hazards of Weil's disease and all who are potentially at risk should be issued with the medical advice card (ref. 5003A).

6.1.11 Equipment
All safety critical equipment used in confined space entries must be approved, for its purpose, by the Clearaway Group Health and Safety Officer. Details and specifications for such equipment are contained in the Resource Manual, Section 6.

6.2     CLASS 0 - GAS FREE
6.2.1
Equipment Required
a) The appropriate gas detector selected from Section 6 of the Resource Manual.
b) Appropriate protective clothing including safety footwear
c) Barriers, signs and cones where necessary
6.2.2
Communications
The Supervisor, Team Leader or Manager must ensure that all Operatives are aware of the classification of the workplace and are Competent Persons appropriately equipped and briefed. Operatives who only work in gas - check designated dry wells must have at least completed the Clearaway Group approved Confined Spaces Awareness Course and be proficient in the use of the standard gas monitor.

Any difficulties in applying the system of work (paragraph 6.2.4) or any unusual circumstances which introduce unforeseen hazards, should be reported immediately to the immediate supervisor or manager.

6.2.3
Documentation
No specific record of confined space entries is required for most Class 0 operations except for a record of the current condition and availability of equipment in the Equipment Logbook (PS 494).

However, in large or complex structures such as declassified sludge digesters or service reservoirs a personnel entry and egress record would be kept in the Confined Space Entry Logbook (PS 495).

6.2.4
System of Work
a) Where appropriate give notification of your presence on a site.
b) Erect barriers and signs where necessary.
c) Smoking is prohibited after this stage of the procedure.
d) Remove covers and where appropriate open doors for access and ventilation, or check that the mechanical ventilation is working.
e) Check the gas detector then lower it into the confined space for at least five minutes prior to entry.
f) During this gas test note any unusual smells and carry out a visual check of the stability of the structure, including ladders, step irons, etc.
g) If a gas or structural hazard is identified, abandon the entry, make the area safe by replacing covers etc., and immediately report the conditions to your immediate supervisor or manager.
Minor structural problems can be reported at the end of the working day.
h)        Provided that no gas hazard is indicated and the structure appears to be sound, enter and carry out duties keeping the gas detector with you and switched on.
i)         On completion of the work, ensure that any covers are replaced and that the area is left safe and any barriers removed.
6.3     CLASS A - PERSONNEL WINCHING
6.3.1  This type of entry is appropriate in straightforward direct access jobs where the operative is connected at all times to an approved fixed or portable man winching system and may be immediately winched out in the event of danger.

6.3.2  Equipment Required
All equipment is to be approved for its purpose.  Details and specifications for such equipment are contained in the Resource Manual, Section 6.
a)        Personal Equipment:
Overalls Safety helmet
Appropriate safety footwear Safety harness Gloves

b) Team Equipment              
Safety barriers, signs, etc.

Gas detector

Personnel winch

Lifeline

Handline - for lowering equipment

Oxygen resuscitator

First aid kit (standard)

Portable lighting *

Escape breathing apparatus * *

Radio or portable telephone * * *
*
If using mains or generated electricity refer to section 5 of the Resource Manual

* *
The need for escape sets will depend upon the anticipated time to winch out persons from an atmospheric hazard. Consequently, the prime factor in the decision will be working depth. As a general rule a depth greater than 10 metres will trigger the need for escape BA in Class A situations.
* * * 
This item must be provided unless other suitable facilities are available at the site to summon the emergency services, (e.g. fixed telephones).

6.3.3   Planning and Documentation
The Competent Person Level 2 in charge of the operation must ensure that all equipment is available and operational before leaving the depot. These checks must be recorded in the equipment logbook (PS 494) and include the prescribed checks on any escape breathing apparatus, function and cylinder content on the resuscitator and the functional test on the gas monitor.

Where mechanical or electrical permits-to-work, or local isolation procedures are involved, the supervisor or manager issuing instruction for the work must ensure that the necessary additional isolation measures are applied.  If this arrangement is complex then consideration should be given to reclassifying this entry as Class C.

Each entry into a Class A confined space must be recorded in the Confined Space Entry Logbook (PS 495).  However where a job involves multiple entries or successive entries along a line of manholes on the same run of a pipe or tunnel, a single entry record will suffice for the operation, or each day of a prolonged operation. This exception will not apply to sewage pumping station wet wells.

6.3.4 System of Work
a) Where appropriate give notification of presence on site to the Occupier.
b) Erect barriers and signs where necessary.
c) The no smoking prohibition should be enforced both in the confined space and within a 2 metre radius of the entry and ventilation points.
d) The CP2 in charge of the operation on site must check that communications in the form of either a telephone or a radio are immediately available and operational.
e) Remove covers, open doors for access and ventilation.
f) Check the gas detector then lower it into the confined space for at least five minutes prior to entry.
g) During this gas test note any unusual smells and carry out a visual check of the stability of the structure, including ladders, step irons etc., assemble the winching system, put on safety harness and make ready the resuscitator.
h)       If a gas or significant structural hazard is identified, abandon the entry, make the area safe by replacing covers etc, and immediately report the conditions to your immediate supervisor or manager.

Minor structural problems can be reported at the end of the working day.

i)        The CP2 in charge of the operation, having established that there is no gas hazard and that the structure appears sound, must complete the Entry Logbook (PS 495).

j)
The CP2 acting as Topman will attach the winch cable to the safety harness worn by the person who will make the entry.  In cases where direct lowering without the use of ladders or step irons is proposed, or if their condition is suspect, an additional safety line shall also be attached and manually played out as a supplement to the winch cable. This will require either a second Topman to handle the safety line or an approved inertia clutch device must be used to automatically control the safety line.

k)       The entry may now proceed with the winch cable being controlled through the clutch mechanism as the man climbs down or is lowered into the confined space.  Under no circumstances may the winch cable be disconnected from the safety harness whilst in the confined space.
I)        In those special circumstances where it is not practicable to use a winch (e.g. side entry or limited space) hand-held lifelines must be used. This will require appropriate manning.
m)      Whilst in the confined space, the gas detector must remain with the man.
n)        In the event of the gas detector alarming or the man feeling unwell or detecting unusual odours, he must instruct the winchman to winch him from the confined space.  If escape breathing apparatus is being carried then it should be donned. The Topman/ winchman must continuously observe the man in the confined space and immediately winch him out should he appear to be in difficulty and unable to communicate. Under no circumstances must the Topman enter the confined space to effect a rescue.
o)        Evacuation of the confined space due to a gas alarm must be immediately reported to the immediate supervisor or manager. No further entry should be made until the situation has been positively re-assessed and confirmed with the supervisor or manager by the CP2 in charge of the operation on site.  Re-entry in these circumstances must start from procedure (h) above.
p)       If an operative has had to be evacuated in an emergency, first aid might be necessary. Having winched the casualty out, observe his condition and if necessary send for an ambulance (e.g. unconsciousness).
If the casualty is not breathing, use the oxygen resuscitator (see Appendix 2).
If the casualty has no neck pulse, apply heart massage (see Appendix 2).
DO NOT DELAY - ACT IMMEDIATELY
q)       Egress under normal circumstances will require careful control of the winch and particular care will be necessary when manoeuvring at the head of the chamber.
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r)        At the completion of the operation all covers etc. must be

replaced, barriers removed and the site left in a safe condition. Where it is necessary to leave covers off for ventilation purposes, the opening must be effectively and securely fenced to prevent unauthorised entry.

s)        At the end of the working day:
i.         check and stow safety equipment
ii.        report any equipment defects, operational problems or faults to the supervisor and log them in PS 495.
iii.       report the finish of work.

6.4     CLASS B - STANDARD ENTRY METHOD

This method will be appropriate in all confined spaces work where the
continuous use of an attached life line is inappropriate or impracticable.
Certain complex operations will attract Class C classification (Permit-to-
Work) and this is considered in paragraphs 6.5.

6.4.1 Equipment
Details and specifications are contained in the Resource Manual - Section 6.
a)        Personal Equipment:
Overalls Safety helmet
Appropriate safety footwear Safety harness Gloves
b)       Team Equipment
Safety barriers, signs, etc.

Gas detector(s)

Personnel winch *

Lifeline

Handline - for lowering equipment

Oxygen resuscitator

At least 2 sets of 30 minutes, working rescue compressed air breathing apparatus (CABA) 
First aid kit (standard) Portable lighting * * 
Escape breathing apparatus * * * 
Signalling/communications apparatus (as appropriate)

Radio or portable telephone * * * *
The need for rescue winches will depend upon the anticipated time to rescue a casualty or escape to safety.
* *      If using mains or generated electricity refer to section 5 of the Resource Manual.  Hand or cap lamps must be available for use as emergency lighting, which must be explosion protected in waste water facilities.

* * *    Consideration needs to be given at the planning stage to the provision of the right type of escape breathing apparatus.  In certain cases, exceptions to the need for escape BA may be recognised locally. This must be approved in writing by an AP(C) consulting as necessary with a safety adviser.  In other cases, a 10 min escape set might be insufficient and 30 min compressed air BA or oxygen regeneration sets will be necessary.

* * * * This item must be provided unless other suitable facilities are available at the site to summon the emergency services, (e.g. fixed telephones).
6.4.3
Planning and Documentation
The Competent Person Level 2 (CP2) in charge of the operation must ensure that all equipment is available and operational before leaving the depot. These checks must be recorded in the Equipment Logbook (PS 494) and include a high pressure C.A.B.A test, function and cylinder capacity on the resuscitators and function test on the gas detectors.

Where mechanical / electrical permits to work or local isolation procedures are involved, the supervisor or manager issuing instructions for the work must satisfy himself that the appropriate permits have been issued and that the Authorised Person (G) has confirmed that any specified additional isolation measures are applied.  If this arrangement is complex then consideration should be given to reclassifying this entry to Class C.

Some operations in the London Main Drainage System may be subject to Sewerage Operations Diversion Notice (form NL124).

Each entry into a Class B confined space must be recorded in the Confined Space Entry Logbook (PS 495).
The CP2 in charge of the operation on site must ensure communications, in the form of either a telephone or a radio, are immediately available and operational.

6.4.4
System of Work
a)       Where appropriate give notification on site to either local operational management, or on non Clearaway Group premises, to the occupier of the site.
b) Erect barriers and signs where necessary.
c) The no smoking prohibition must be enforced both in the confined space and within a 2 metre radius of the entry and ventilation points.
d) Remove covers, open doors for access and ventilation. Where practicable, upstream and downstream access covers should be lifted, barriered, and manned if necessary for public safety, to provide for through ventilation and emergency egress.
e) Having previously carried out the high pressure pre-use check on CABA and resuscitator place them adjacent to entry point.
f) Check the gas detector then lower it into the confined space for at least five minutes prior to entry.
g) During this gas test, note any unusual smells and carry out a visual check of the stability of the structure, ladders, step irons etc.
Assemble the winching system (where appropriate), and put on the safety harness and protective equipment.
h)     If a gas or structural hazard is identified, abandon the entry, make the area safe by replacing the covers etc., and immediately report the conditions to your immediate supervisor or manager.
Minor structural problems can be reported at the end of the working day.
i)       The CP2 in charge of the operation, having established that there is no gas hazard and the structure appears sound, allocates duties, completes the Entry Logbook (PS 495) and leaves it with the designated Topman.
j)       With the gas detector in position in the confined space the first man entering will be attached to a safety line in case there are any unobserved faults in the ladders or step irons.
k)      Only one person may be on a ladder or series of steps at one time. All tools and materials should be lowered and raised by line and never carried by hand on ladders.
I)       The CP2 in charge of the party will establish a system of visual or audible contact with the designated CP2 Topman - posting intermediate relay men if appropriate.
m)     At least one gas detector will be carried with the working party and one gas detector will remain at the entry point being monitored by the designated CP2 Topman. Where the entry involves a long walk-through operation a further gas detector and CP2 Topman will be stationed at the exit point.
Where relay men are stationed for communications and safety monitoring they too should be equipped with gas detectors and escape/working breathing apparatus.
n)       Standards for electrical safety in confined spaces are contained in Section 5 of the Resource Manual.
o)       Details of approved lighting apparatus for confined spaces is contained in Section 6 of the Resource Manual.
p)      If when travelling through a sewer, tunnel or similar confined space a blockage is discovered, and it is not possible to determine with certainty conditions beyond the blockage, the party should return to the point of entry and obtain instructions from the supervisor or manager.
Any work in clearing or investigating the blockage should be subject to Class C procedures (Permit-to-Work).
q) If when working in a Class B confined space either the water level begins to rise significantly, there is gas alarm or the Topman gives the instruction, the confined space should be evacuated immediately. Do not stop to recover equipment. You should normally escape in the direction of the nearest egress points but the final decision must be made by the CP2-in-charge based on the circumstances at the time. 
The CP2 in charge of the underground party should account for all personnel in the Entry Logbook.
Under no circumstances should anyone enter a confined space to rescue a gas casualty unless wearing rescue breathing apparatus.
r)       At the completion of the operation the CP2-in-charge shall account for all personnel, ensure that the underground work area is either clear of tools and materials or is otherwise in a safe condition and that all covers are replaced, barriers removed and that the site is left in a safe condition.
Where entry points are left open for ventilation purposes they must be effectively and securely fenced with grills and barriers to prevent unauthorised entry.
s)       At the end of the working day:-
i.        check, clean and stow safety equipment.
ii. 
report any equipment defects, operational problems or faults to the immediate supervisor or manager and log them on PS 495.
iii.      report the finish of work.
6.5     CLASS C - OPERATIONS REQUIRING A PERMIT TO WORK
6.5.1
There will be times when, either because of inherent hazards, operational constraints or planned activities, the procedures laid down above for Classes A and B are not appropriate.


Examples include:- Flame cutting, disc cutting, use of cartridge tools, TV filming, non-approved specialist electrical apparatus etc., and situations where the water level relies upon continuous pumping or remote and complex isolation procedures.


Any such operations will be designated Class C and are considered below.

This class of confined space operation will be undertaken under the administrative control of an Authorised Person (C) (AP(C)).


An AP(C) is an employee of Clearaway Drainage Services who has sufficient knowledge and experience to recognise the hazards associated with the system he has been appointed to supervise together with the routine specialist operations carried out in it. This person should have the necessary knowledge and experience to enable him to assess risk, specify, and where necessary develop, the appropriate safe system of work, and ensure that the system of work is monitored and supervised. An AP(C) is appointed, in writing, by the appropriate senior manager for the company activity concerned.


The process for the issue of a Permit to Work (C) will follow a systematic route, as follows:-

6.5.2
Stage 1 Assessment
Every location and operation is likely to be different and therefore every case will require specific consideration. A number of aspects will be common to all entries, whilst others will be peculiar to special operations.


Factors for consideration include:-

a)
Identify the System Layout
Schematic drawings and plans, or sewer maps, isolation, connection and diversion points, valving, trade effluent, geographical factors, dimensions (depth, bore, access, distances) other services, movements and gas hazards in the vicinity.

b)
Access and Structure
Ventilation, method of access and egress, site security, structural stability, obstructions, inspections and temporary supports.

c)
Materials
Use of paints, mastics, adhesives and other chemicals, processes using gases or producing dust or fumes, chlorine dosing, etc; a COSHH assessment will always be required in such circumstances.

d)
Equipment and Special Operations
Hotwork (flame cutting, grinding, welding, cartridge tools), CCTV, flash photography and surveying instruments, non explosion protected electrical/electronics apparatus.

Environmental factors - noise, temperature, dust, sewage spray etc.

Is lifting and winching equipment necessary - is there room?

Lighting standards and equipment.

Power requirements and electrical safety standards.

Divers - special regulations apply, refer to a safety adviser.

Will disinfection be necessary before re-instatement?


e)
Operating Factors
Establish any operational constraints upon the work, such as hours of work, tide and head levels, plant availability. Identify the methods and sequence of any isolations or flow diversions that are necessary and the need for any permits-to-work (G or Digester). Identify special factors such as dosing points, syphons, surge vessels, airing points, drain valves, etc.


Consider the need for liaison with Clearaway Group drainage services, pumping services and other contractors who may affect or be affected by the work.

Identify operations where water levels cannot be maintained by isolation and therefore rely upon planned and documented flow control.

f)
Personnel
Skills required - consultants, contractors, direct labour, experience, training, qualification, manning levels, physical fitness, specialist skills supervision and specialist scientific or engineering advice. Will personnel entering the confined space need to be medically cleared for work on potable water systems?

g)
Emergencies
Consider any special rescue, decontamination or first-aid requirements.

6.5.3
Stage 2 Planning And Preparation
By this time the Authorised Person (C) will have produced a documented safe system of work appropriate to the job to be undertaken.  For the more common special operations documented procedures may be developed by the division and retained for reference at the back of the local copy of the Resource Manual. Non-standard systems of work should be referred to a safety adviser for checking before the Permit-to-Work (C) is issued.

Before the Permit-to-Work (C) is issued for the commencement of operations the AP(C) has to obtain all necessary ancillary permits to work, Atmospheric Test Safety Clearance certificates, confirmation of isolations, flow diversion notices or control agreements and inspection certificates for plant and equipment etc.

Having thus established that the necessary engineering and environmental controls have been applied, the AP(C) confirms to his satisfaction that manpower aspects have been met with regard to trained, experienced personnel, who are adequately equipped and competent to apply both the designated safe system of work and the standard confined space procedure Class B.

The AP(C) also has to satisfy himself that the facilities required for the emergency and contingency planning, rescue and first aid, welfare, and communications aspects covered by the documented system of work are available and in good order.

6.5.4
Stage 3 Issue of Permit
Once satisfied that all potential hazards have been identified, safety controls implemented and equipment provided the AP(C) issues the Permit-to-Work (C) (form PS 496) to a CP2-in-charge. The permit will be held available at the worksite.

6.5.5
Variations
In the event of significant changes to the conditions or the operation of the system of work the CP2 holding the permit will promptly notify the AP(C). Whilst awaiting further instructions the CP2-in-charge is authorised and expected to take any necessary action to prevent danger. This includes authority to suspend work.

6.5.6
Cancellation
At the completion of the operation or in the event of its abandonment the CP2-in-charge holding the Permit-to-Work (C) will complete the appropriate part of the permit confirming that the confined space is evacuated and the site left safe. Any other permits-to-work must also be signed as complete and returned for cancellation.

7.        PRECAUTIONS AND ARRANGEMENTS IN INDUSTRY
7.1
Scope and Control
In manufacturing operations, confined spaces are almost always within walled structures, such as process tanks or vessels, hoppers, vats or storage tanks.  Hazards can arise from toxic/flammable gases, oxygen deficiency, ingress of substances or from equipment and services that are located within the structure.

The operator of the plant containing the confined space might not be a member of the Clearaway Group.  It is possible that Clearaway Group staff are entering a confined space on behalf of either the operator of the plant, or a contractor who has a contractual relationship with the operator. Some operators of such premises/plant or their principal contractors will have adequate procedures for safe entry into confined spaces.  In this case Clearaway Group staff must follow them, provided that those procedures meet at least the standard of safety outlined in this code. However, it is quite likely that some operators will not have adequate procedures.  In this case, staff must follow this code of practice.

7.2
Gases and Vapours
Toxic and flammable gases often arise from the substances that have been stored or processed in a vessel.  It is possible that sufficient substances, often in liquid form, have soaked into the linings and seams of a tank so that a dangerous atmosphere exists even though the tank appears empty to the naked eye. Often tanks collect sludge on the bottom over a period of time, which eventually requires cleaning out. Disturbing such sludge can often release significant levels of toxic or flammable vapour.

It is therefore often not possible, on initial entries at least, to guarantee a safe working atmosphere.  Entries to confined spaces in industrial operations often require breathing apparatus, providing a supply of compressed breathable air.  Due to the lack of space, hose-supplied compressed air BA is often the most appropriate.

Given the high risk of ignition of flammable vapours, persons are not normally permitted in to confined spaces where the concentration of flammable vapours exceeds 20% of the lower flammable limit.

7.3
Oxygen Deficiency and Enrichment
Lack of oxygen is a common occurrence in process and storage tanks. Ventilation before entry will however normally resolve the problem. Oxygen enrichment can occur in tanks due to equipment that is brought into a tank.  It is not permitted to leave oxygen cylinders or any other gas containers within a confined space. All such cylinders must be taken out at the end of a working day or shift.

7.4      Services
Many process vessels are supplied with services, such as an electrical supply, steam and process material. It is important that these are all adequately isolated before persons enter.  Isolation must, whenever reasonably practicable, be by complete physical separation, such as removal of pipe sections, as well as closing valves.  Reliance should not normally be placed upon valve isolation by itself.

When it is not reasonably practicable to physically remove pipe sections, blank flanges or spectacle plates can be used. Valves must always be locked shut, using a system such as isotags or captive keys.

7.5
Machinery
Many process vessels are equipped with machinery such as stirrers and conveyor screws.  It is important that all such machinery is adequately isolated before entry.  Isolation must be effective, and would normally include actual removal of fuses on electrical systems and locks on electrical, hydraulic and pneumatic controls, to ensure that they can not be reactivated.

7.6
Method of Entry
It can be seen that entries into confined spaces in industrial operations often require a series of steps, sometimes in a particular sequence, which have to be taken before work in the confined space may be regarded as safe. Thus it is expected that virtually all entries will be Class C requiring a permit-to-work. The permit-to-work may have been issued by another organisation; see section 7.10.3.

It is vital that adequate information is obtained about the conditions in the confined space and that the arrangement for isolation and issue of permits-to-work is clearly agreed with the operator.

Where work has to be undertaken wearing breathing apparatus, then a safety line must be connected to each operative, and sufficient persons available outside to be able to drag or lift them to safety. Once the space has been ventilated and de-classified, safety lines would not normally be necessary.


Class 0 entries may be appropriate after a confined space entry method has been down-rated, probably from a Class C. The space will have been either declared gas-free by a Senior Atmosphere Tester, or by the issue of a permit-to-work or "gas free certificate" by another organisation.

7.7
Gas Monitoring
Tanks, vessels, etc in industry contain a variety of chemical substances. The gas monitors used in Clearaway Group water operations monitor a strictly limited range of toxic gases. Whilst they would be sufficient for oxygen deficiency, the atmosphere must be tested with a detector appropriate to the gas risk.  It may be a condition of the safe system of work that monitoring has to be carried out regularly or after certain steps in the entry process.  Information from the client/owner of the confined space is vital in order to ensure the correct type of monitoring.

7.8
Flammable Gases.
Entry into confined spaces where there is a risk of flammable gases is not permitted unless the concentration of explosive vapours is, and remains, no more than 20% of the lower explosive limit. Where practicable, this should be achieved by ventilation.  If this is not practicable, purging with inert gases is possible, although this introduces oxygen deficiency. Purging is outside the scope of this code, and a safety adviser should be consulted.

7.9
Equipment
All safety critical equipment used in confined space entries must be approved, for its purpose, by the Clearaway Group Health and Safety Officer. Details and specifications for such equipment are contained in the Resource Manual, section 6.

7.10
Class 0 - Gas Free
7.10.1
Equipment Required
a) appropriate protective clothing such as safety helmet, safety footwear, overalls and gloves
b) barriers, signs and cones where necessary
c) fall arrest gear where necessary
d) appropriate lighting *
e) handline for lowering equipment
f) first aid kit (standard) **
g) radio or portable telephone **
*         If using mains or generated electricity, refer to section 5 of the Resource Manual
**       These items will only be needed if there are no alternative and suitable facilities on site.
7.10.2
Communication
The Supervisor, Team Leader or Manager must ensure that all operatives are aware of the classification of the workplace and are Competent Persons appropriately equipped and briefed. Operatives who only work in gas-free entry confined spaces must have at least completed the Clearaway Group approved Confined Spaces Awareness Course, or similar, and be appropriately supervised.


Any difficulties in applying the system of work or any unusual circumstances which introduce unforeseen hazards should be reported at once to the immediate supervisor or manager.

7.10.3
Documentation
Class 0 entries can be made in industrial operations because permits-to-work will have already been issued to permit the entry to be downrated to a Class 0. The permit-to-work could be issued by either a Clearaway Group Authorised Person (C) or by the operator of the plant or another contractor.  In all cases the CP2-in-charge must check that there is a signature to confirm that all necessary isolation measures have been applied.

A record of checks of appropriate equipment should be made in the Equipment Logbook (PS494).


In some large or complex structures a personnel entry and egress record should be kept in the Confined Space Entry Logbook (PS495).

7.10.4
System of Work

a)
Where appropriate, give notification of your presence on a site.

b)
Erect barriers and signs where necessary.

c) 
Smoking is prohibited after this stage of the procedure

d)
Check that a gas-free certificate has been issued and is current, and there is a current and completed Permit-to-Work (C).


e)
Check that the means of access is safe
f)
Enter and carry out the duties.  If a gas or structural hazard is suspected, abandon the entry, make the area safe by barriers, etc., and immediately report the conditions to your supervisor or manager.
g)
On completion of the work, ensure that any covers are replaced/closed and that the area is left safe and any barriers removed.
7.11   Class C - Operations Requiring a Permit-to-Work
7.11.1 Most entries to industrial confined spaces will require a permit-to-work, and frequently will need operatives to wear breathing apparatus.  Entry must be undertaken under the administrative control of an Authorised Person (C) (AP(C)). The process for the issue of a Permit-to-Work (C) will follow a systematic route, as outlined below. The need to provide a permit-to-work is not negated because breathing apparatus has to be worn.


7.11.2 Every confined space and operation is likely to be different and therefore every case will require specific consideration. A number of aspects will be common to all entries, whilst others will be peculiar to special operations.
Factors for consideration include:-
a)
Confined Space Layout
What is the layout of the vessel, etc?, are there schematic drawings or plans?, what are the dimensions?, what services are connected?, how can they be isolated?, what effect will isolation have on other parts of the plant? What machinery is there?, how can that be isolated?

b)
Access and Structure
Ventilation, method of access and egress, site security, structural stability and obstructions.

c)
Process/Contents
What substances are likely to be in the confined space?, what physical, chemical and biological properties do they have?, what reactions might have happened?, what reactions might occur with anything that will be taken in to the space?, what will the physical environment be like?

d)
Materials
Use of paints, mastics, adhesives and other chemicals, processes using gases or producing dust or fumes, etc; a COSHH assessment will always be required in such circumstances.

e)
Equipment and Special Operations
Electrical equipment and hand tools approved for work in potentially flammable atmospheres, where necessary

Will there be hotwork (flame cutting, grinding, welding, cartridge tools)?

Is breathing apparatus required; what sort, and how will the air be provided?

Will escape B.A. be of use; what sort?
Is lifting and winching equipment necessary - is there room?
What lighting standards and equipment is required?

What power requirements and electrical safety standards are necessary?
Are resuscitators necessary?
f)
Operating Factors
Establish any operational constraints upon the work, such as hours of work, plant availability, pressures.  Identify the need for any other permits-to-work. Consider the need for liaison with the plant operators and contractors who may affect or be affected by the work.
g)
Personnel
Skills required - consultants, contractors, direct labour, experience training, qualification, manning levels, physical fitness, specialist skills supervision and specialist scientific or engineering advice.
7.11.3
Stage 2 Planning and Preparation
By this time the AP(C) will have produced a documented safe system of work appropriate to the job to be undertaken.  For the more common special operations documented procedures may be developed by the business unit and retained for reference at the back of the local copy of the Resource Manual.  Non-standard systems of work should be referred to a safety adviser for checking before the Permit-to-Work (C) is issued.

Having thus established that the necessary engineering and environmental controls have been applied, the AP(C) confirms to his satisfaction that manpower aspects have been met with regard to trained, experienced personnel, who are adequately equipped and competent to apply the designated safe system of work.

The AP(C) also has to satisfy himself that any facilities required for the emergency and contingency planning, rescue and first aid, welfare, and communications aspects covered by the documented system of work are available and in good order.

7.11.4
Stage 3 Issue of Permit
Once satisfied that all potential hazards have been identified, safety controls implemented and equipment provided the AP(C) issues the Permit-to-Work (C) (form PS 496) to the supervisor in charge of the entry. The permit will be held available at the worksite.

7.11.5
Variations
In the event of significant changes to the conditions or the operation of the system of work the CP2 holding the permit will promptly notify the AP(C). Whilst awaiting further instructions the CP2-in-charge is authorised and expected to take any necessary action to prevent danger. This includes authority to suspend work.

7.11.6 Cancellation
At the completion of the operation or in the event of its abandonment the CP2-in-charge holding the Permit-to-Work (C) will complete the appropriate part of the permit confirming that the confined space is evacuated and the site left safe. Any other permits-to-work must also be signed as complete and returned for cancellation.
8.       PRECAUTIONS AND ARRANGEMENTS IN CONSTRUCTION
Confined spaces can exist in a variety of situations in construction, and unlike industrial and water operations, may be quite transient. They may exist in walled structures, such as cofferdams, trenches and buildings, or in open-ended features such as pipe tunnels. Hazards can arise from
toxic/flammable gases, oxygen deficiency, ingress of water or gravel and from operations that are carried out within the confined space.

8.1 Gases and Vapours
A dangerous atmosphere may collect in confined spaces, from either natural ground methane, leaking nearby pipelines, or the leaching of oxygen deficient air from nearby ground.  In addition , gases and fumes may be produced by whatever operations are being carried out as part of the construction.  Except for the latter, the collection of gases in the confined space is not within the control of the construction operator. Some of the gases that might collect are flammable.

8.3
Oxygen Deficiency and Enrichment
Lack of oxygen may occur in confined spaces found in construction, mainly arising from displacement by gases used in construction, such as pipe freezing gases, or by the effects of surrounding strata. Oxygen enrichment can occur due to equipment that is brought into a confined space. It is not permitted to leave oxygen cylinders or any other gas containers within a confined space. All such cylinders must be taken out at the end of a working day or shift.

8.4
Plant and Machinery
The risk of physical injury from plant and machinery will need to be assessed and managed.
8.5
Fire and Smoke
Due to the amount of equipment in a construction project, and the work that may be happening in the confined space, there can be a significant fire and smoke risk. This is of particular importance in tunnels, where there may be long distances of travel to emergency exits.

As well as ensuring suitable fire preventative measures, there may be a need to provide additional emergency exits at shorter distances than the full length of a tunnel bore. The Clearaway Group has a specially developed inflatable smoke seal for use in tunnels.

8.6
Water Ingress
Construction projects may involve working in confined spaces surrounded by water, or tunnelling into water-bearing geological strata. In the latter case, it is possible for a sudden inrush of water into a tunnel as the boring operation hits the strata.
Protection against inrush is achieved by the use of tunnel boring machines with doors to seal off the front of the tunnel, as well as planning to minimise the risk of having to tunnel through such strata.

8.7
Gas monitoring
Gas monitoring is necessary, but normally restricted to oxygen and methane. Such monitors would be expected to be used in Class B entries.  More specific types of gas monitoring equipment might be necessary for Class C entries.

8.8
Method of Entry
The types of confined spaces that may be met in construction projects are varied, and will include all four of the classes outlined in this Code. Due to the often long travel distances in between working face and normal exit point, safety lines or winches may not be practicable.  Long travel distances will require specific consideration of the rescue and escape arrangements.

Operatives who enter confined spaces must be trained to CP1, or an equivalent standard. There must be CP2-level supervision and Topman cover appropriate to the type of entry.

Where the entry is made by contractors, the method should be stated in their inclusion in the Principal Contractor's Safety Plan. The method of entry should follow closely the systems of work outlined in the Water Operations section of this Code (sections 6.2 to 6.5).


During tunnelling oxygen regenerating breathing apparatus may be appropriate for escape, due to the length of time it may take.

9.       EMERGENCY PROCEDURES 9.1     Preamble
Emergencies in confined spaces are likely to arise mainly from gas alarms, ingress of substances, changes in water levels, or injuries to persons inside.  If any accident occurs or a dangerous situation arises then the confined space entry must be abandoned.  Instructions for evacuation may be given by the CP2-in-charge, the Topman, or any relay man in a communications chain. Any such instruction must be obeyed, and failure to do so may result in disciplinary action.


The sudden collapse of a person in a confined space will either be because of a medical condition, exposure to toxic gas, or an oxygen deficiency. This will require a rapid assessment by the CP2-in-charge or Topman as appropriate, using a gas monitor where available.


9.2     Toxic Gas Exposure, Oxygen Deficiency or Ingress of Substance
9.2.1
Entries on a Winch or Safety Line
If a gas monitor sounds an alarm or an atmosphere problem is either apparent or suspected, or there is a sudden ingress of water etc, persons must evacuate immediately.  In the case of a gas risk any breathing apparatus carried must be donned. If a person collapses, he must be winched or dragged out immediately.


DO NOT GO INTO DANGER TO TRY TO RESCUE ANYBODY EVEN IF WEARING AN ESCAPE SET.

If there is a casualty, call the ambulance service, or if possible, ask someone else to do so, and then attend to the casualty.  If resuscitation is required this must be applied immediately. Attend to the casualty until the ambulance arrives.

9.2.2
Entries Without Winch or Safety Line
If a gas monitor sounds an alarm, or an atmosphere problem is either present or suspected, or there is a sudden ingress of water, etc, persons must evacuate immediately.  In the case of a gas risk any escape breathing apparatus carried must be donned. The CP2-in-charge should, if practicable, be the last man out. The Topman must account for all the party in the Entry Logbook, and ensure that the incident is recorded.

During the escape, wearers of BA should try to avoid getting out of breath, as an increased breathing rate uses air up faster, and might cause gas to affect persons more.

If a person collapses and an atmosphere problem is either apparent or suspected, then the rest of the party must evacuate immediately. Delaying may cost lives. All that can be done for the casualty at this stage is to place him with his head out of water or other substance.

DO NOT GO INTO DANGER TO ACHIEVE THIS.

Signal or shout a message to the Topman to send for the fire and ambulance services.

Get out
Two CP2s will don the 30 minute rescue compressed air breathing apparatus (CABA) sets.
Meanwhile the Topman must lower a resuscitator into the confined space on a rope.
The Topman must note time and contents gauge reading on the CABA sets in the Entry Logbook and tell the fire brigade when they arrive.
The two rescue men will return to the casualty and support life using the resuscitator (with anti-inhalation plug if it is available). If there is no further risk await the arrival of the fire brigade. If however, there is an increasing risk, such as rising waters, then move the casualty, preferably to outside the confined space, or at least to a place of relative safety.
If the fire brigade have not arrived by the time the warning whistle sounds on the CABA then the rescuers must evacuate leaving the casualty with a clear airway and the resuscitator available for the fire brigade.
The fire brigade will take charge when they arrive. The Topman must give details of the confined space layout, position and number of casualties and rescuers, and availability of equipment.
REMEMBER YOU MUST LEAVE SOMEONE AT THE SURFACE TO DIRECT THE FIRE BRIGADE WHEN THEY ARRIVE.
DO NOT ATTEMPT A RESCUE WITHOUT WEARING BREATHING APPARATUS.

9.3     Medical Emergency
9.3.1
Entries on a Winch or Safety Line
If a person in a confined space suffers an injury or serious medical condition, the Topman must make the decision, FROM OUTSIDE THE CONFINED SPACE, as to whether the casualty can be winched or dragged out of the confined space. If it appears safe to do so, bring the casualty out.  If not follow the procedure in the next section. Call the ambulance service, or if possible, ask someone else to do so, and then attend to the casualty.  If resuscitation is required, this must be applied immediately.

9.3.2
Entries Without a Winch or Safety Line
If a person not on a safety line suffers an injury or serious medical condition, both the fire brigade and ambulance service must be summoned by the Topman.  Provided that there is no risk, remain with the casualty and monitor his condition.  If he loses consciousness maintain a clear airway.  If he stops breathing use the resuscitator. The fire brigade will take charge when they arrive.  

IT IS ESSENTIAL THAT THE TOPMAN REMAINS AT HIS POST.  UNLESS RELIEVED BY ANOTHER CP2, HE SHOULD NOT GO BELOW TO HELP. 

The Topman must give details of the confined space layout, position and number of persons inside and availability of equipment. The ambulance service will not enter a confined space, and will rely on the fire brigade bringing an injured person outside.
If there is a risk to persons in the confined space, such as gas or ingress of substances, then the casualty must be left, with his head out of water etc, while other persons evacuate, and two CP2 return wearing rescue CABA sets, and with a resuscitator.  If there is an immediate and serious risk from gas etc, then the CP2 in charge must make the decision, based on the local circumstances, whether there is a greater risk from leaving the casualty in the confined space, or from moving him.  For example, if leaving the casualty would result in his drowning or being asphyxiated, then the risk of any additional injuries that might be caused by moving him would have to be accepted.

APPENDIX 1 RESUSCITATION
Drowning, gassing, electric shock, accidental injury or illness could occur in confined spaces where resuscitation (heart massage and/or artificial ventilation) may be required.
The following notes are provided to re-inforce the first aid training given on the confined spaces course:-
i.         ASSESS the situation and make it safe
ii.        SHOUT "Are you all right? Can I help you?".  If there is no response, SHAKE THE CASUALTY GENTLY.
if NO RESPONSE:
iii.       Check for and CLEAR the mouth of any obstructions
iv.        Place the casualty on his back, OPEN the AIRWAY by TILTING the head back and pulling the jaw forward (See Fig 1).
Figure 1
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v.        Check for BREATHING for 10 seconds (can you see, hear or feel air movement?)
if BREATHING PRESENT:-
i.         Turn the casualty into the RECOVERY POSITION (see figure 2).
ii.        Call for assistance (dial 999)
Head tilted back, supported by the hand
Figure 2
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if NOT BREATHING SEND OR CALL FOR ASSISTANCE NOW (dial 999)
i.        On return re-assess the situation (i to iv above) if BREATHING STILL ABSENT
ii.       Give two breaths (see Figure 3) - blow in for 2 seconds, allow chest to fall for 4 seconds.

Figure 3
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iii.       Check for a PULSE (place the tips of 2-3 fingers in the crook of the neck to one side of the Adam's apple).  Feel for 10 seconds.
if THERE IS A PULSE BUT STILL NO BREATHING PRESENT:-
i.        Give 10 inhalations (with the airway open, kneel beside the casualty, open his mouth, pinch the nose and with your mouth sealed around the casualty's breathe firmly into it). (See Figure 3).
NB.  Blow in for 2 seconds, allow the chest to fall for 4 seconds.
ii.       Check the rise and fall of the chest to ensure the air is entering the lungs sufficiently.
iii.      Check the pulse
iv.     Continue with 10 inhalations per minute, checking the pulse in between each inhalation.

NB. The Pneupac Resuscitator may also be used in this circumstance (see Appendix 3).

v.
If breathing returns, place the casualty into the RECOVERY POSITION (Figure 2) and monitor his condition closely.

if  NO PULSE and NO BREATHING present or PULSE STOPS DURING RESUSCITATION:-
i.           Maintain the open AIRWAY (see Figure 1).
ii.         Move to the chest and give 15 heart compressions to 2 breaths. (Find the correct place by feeling the rib cage up to the central breast bone (sternum).  Find the end of the breast bone, measure two finger spaces above the bottom of this bone and place the heel of the hand above this line (see figure 4).  Place the other hand on top of the first, linking the fingers (Figure 5).  Press vertically down 11/2 - 2" at a rate of 100 per minute.
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Figure 4
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NB. The Pneupac Resuscitator may be used with two people in this instance. See Appendix 2.
When resuscitation is required, do not waste time. Call for assistance early and DON'T PANIC!
APPENDIX 2
USE OF THE PNEUPAC OXYGEN RESUSCITATOR
Full details for the use of the Pneupac resuscitator may be found in Section 3 of the Resource Manual.
WITHOUT CARDIAC MASSAGE
Having established that the patient is not breathing (See Appendix 1):
i.         Turn on the oxygen supply. The ventilator will start to operate automatically and audibly.
ii.         Ensure control module is on the heart (or number 1) setting.
iii.       Open patient airway and place the mask firmly over the face to obtain a good seal.
iv.       Ensure that the chest is rising and falling with each ventilation.
NB      The high pitched whistle indicates either a partial blockage or excess oxygen provision.  Clear the airway and check the equipment for blockages.  If there is no blockage, reduce the pressure until the whistle ceases. The low pitched "raspberry" indicates a full blockage. Clear the airway or equipment of any blockage and then resume use.
WITH CARDIAC MASSAGE
The Pneupac may be used in conjunction with cardiac massage. However, this is only possible when two people are available, one using the Pneupac, the other performing cardiac massage.
Cardio pulmonary resuscitation using the Pneupac cannot be carried out by one person alone.  
In this case the Pneupac must be abandoned and cardio pulmonary resuscitation carried out manually (see Appendix 1).
Having established that the patient is not breathing and has no pulse (Appendix 1):
i
Turn on the oxygen supply. The ventilator will start to operate automatically and audibly.
li.        Open patient airway and place mask firmly over the face to obtain a good seal.
iii.       Ensure that the chest is rising and falling with each ventilation.
iv.       Commence cardiac massage at a rate of 5 heart compressions in between each ventilator breath.  It is important to synchronise the compressions to avoid clashing with each forced ventilation.
NB     In all cases the emergency services must be called immediately.
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Knee bent to prop the body up




















REMEMBER





NEVER        Enter a confined space unless the atmosphere is tested and there is a Topman.


Smoke in a confined space or carry matches or lighters.


Try to rescue a gas casualty unless wearing RESCUE breathing apparatus you are trained to use.








ALWAYS     Obey the instructions of the Topman, any Relayman and the Competent Person in charge of the entry.


Cover any cuts or scratches with a waterproof plaster. Wear gloves.


Protect open manholes or pits.


Check the safety equipment at the start of the day.


Ventilate a confined space before entry wherever practicable.


Wear the protective clothing and rescue harness. Read the label warnings on materials.


IN THE EVENT OF AN EMERGENCY  –  EVEN IF LIVES ARE AT RISK   – 


NO PERSON IS PERMITTED TO ENTER A CONFINED SPACE TO EFFECT A RESCUE UNLESS HE IS FULLY TRAINED AND EQUIPPED TO CARRY OUT THE TASK.
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