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1 PURPOSE

To detail the entry requirement for a gas chlorination plant building and to outline emergency procedures in the event of a chlorine leak.
2 SCOPE

This procedure applies to all employees who work with chlorine gas plants.
3 PROCEDURE

3.1 Introduction
Chlorine is a toxic gas and is dangerous if inhaled in low concentration. Chlorine is contained under pressure and is primarily a respiratory irritant that can cause a wide range of symptoms to persons exposed to the gas:

a) Headache;

b) painful and difficult breathing;

c) burning sensation of the chest;

d) nausea and watering of the eyes;

e) sweating;

f) coughing;

g) vomiting; and

h) eye, nose and throat irritation.

The extent of symptoms will depend on the health of the exposed person, the duration of exposure and concentration of the gas during exposure, however as a guide the following effects can generally be linked to concentrations specified below:

1- 3 ppm*
(about 3mg/m3 to 9mg/m3) initial awareness of the gas accompanied by a slight discomfort (can be detected by smell by most persons).

5 ppm
(about 15mg/m3) physiological symptoms can develop if exposure continues for more than a short time.

10 ppm
(about 30mg/m3) will give rise to toxic effects in persons exposed for about one minute.  Chlorine gas CANNOT be seen even at this concentration.  In severe cases death may occur from suffocation.

*ppm = parts per million

Source: AS 2927 -2019
In the event of a chlorine leak being detected the alarm should be activated if not already activated and every person immediately evacuated from the area. Employees are not to return to correct the fault until trained and authorised persons in Self Contained Breathing Apparatus (SCBA) and Chlorine handling are present in accordance with Section 3.3 of this procedure.

3.2 General Requirements
Chlorine gas plants, pipework, chlorinators and operating procedures shall be designed in accordance with AS 2927: 2019 The Storage and Handling of Liquefied Chlorine Gas.

3.2.1
Chlorine Plants

A wind indicator device will be affixed to the roof of all chlorine gas plant buildings or at the main gate of the perimeter fence.
An audio/visual alarm mechanism that will alert on detection of chlorine gas will be installed and maintained at all chlorine gas plant buildings.  Supervisory Control and Data Acquisition (SCADA)

Alarms on chlorine gas installations operating 920kg chlorine drums or 70kg chlorine cylinders in the event of a chlorine leak shall be linked to the SCADA alarm system (Critical severity) and external visible alarm.
Emergency procedure documentation will be maintained at all chlorinator plants and workplaces with manifest quantities, must have an emergency information box, located outside the front entry gate, as per AS2927:2019 Appendix J.
3.2.2
Staff

a) Prior to entering a chlorine plant, note the prevailing wind direction and the alarm status of the chlorinator.

b) All personnel wishing to enter a chlorination plant must be appropriately trained and have a current accreditation.  Trained shall mean that as a minimum, an Ixom Chlorine Safety Awareness and Chlorine Bottle Changeover course or equivalent chlorine course, Self-contained breathing apparatus training course and First aid, CPR training has been completed.  Refresher training will be provided at least once every 3 years.

c) The minimum number of people at a chlorination plant where it is intended that a connection/disconnection of the chlorine line is to be performed, is one (1) and shall wear approved and maintained Self-contained breathing apparatus (SCBA), coveralls, safety boots  and chemical resistant elbow length gloves. This is in line with the Australian Standard AS/NZS 2927:2019 Section 8.8.2.1 and the chlorine chemical safety data sheet. 
d) All personnel either entering or potentially being required to render assistance to person(s) entering a chlorine gas plant, must ensure that they can obtain a satisfactory facial seal after fitting a SCBA face mask.  ie. no excessive facial hair.  Refer AS 1715:2009, Selection Use and Maintenance of Respiratory Protective Devices.

e) The minimum number of people at a chlorination plant where inspections, monitoring of dose rates, checking of cylinders or other duties that do not require a disconnection of the chlorine line are to be performed, is one (1).  SCBA must be close at hand (within 10 metres of an open external door).

f) Before entering a chlorine gas plant, personnel should ensure that they have good ventilation, access to a first aid kit, Safety shower with eye-wash facilities and a readily available means of communication, to summon immediate assistance in the event of an emergency. ie. mobile telephone.  Additionally, if entry is made for the purpose of stopping a Chlorine gas leak  contact should be made with the Supervisor or Authorised person and the OMC, prior to entry and following exit of the chlorine gas plant. 
g) People with respiratory problems should not enter chlorination plants.
h) During maintenance inside chlorine installations, doors and gates to the area shall be kept open.  Where two gates are installed, both will be open (Ref AS2927:2019).

i) All new connections shall be tested with vapour from dilute (5% w/w) ammonia solution, to determine whether the connection is gastight. Any leaks shall be rectified immediately, and connections retested (refer AS2927:2019). 
j) Always wash hands thoroughly after handling chlorine gas cylinders or drums and wash PPE, before storage or reuse.
k) Store all chlorine cylinders and drums, in a well ventilated and secured location. 

3.3 Emergency Procedures
In the event of a major chorine gas leak (Above 5ppm or in doubt of leak potential)

a) Evacuate the building immediately (note prevailing wind direction) and head upwind of the source of the leak.

b) If you are first on site monitor the situation from a safe position (note wind direction from the wind indicator on the building or at main gate) and prevent any unauthorised entry.

c) Contact your supervisor or manager immediately.

d) The Supervisor will contact emergency services on 000 immediately.  

e) Only trained emergency personnel eg. Fire Brigade are to enter the building.

f) Do not enter the building until proper authorisation has been obtained from your supervisor, fire authority or emergency service representative.
g) For specialist advice on a Chlorine leak emergency, contact Ixom (Phone Number 1800 033 111 – 24 hours).

h) The supervisor/manager, fire authority or emergency service representative will coordinate operations, and directions must be issued from them. 

i) A chlorine leak (above 5ppm or in doubt of leak potential) is to be reported to WorkSafe Victoria, in accordance with the Incident/Accident reporting procedure. 

j) After the situation has been controlled, the Manager of Water Treatment shall review the circumstances of the leak and arrange to affect repair, maintenance and or replacement of chlorinator equipment if required.

3.4 Safety Signage
Chlorine safety signs shall be erected at all chlorine gas plants in accordance with AS2927:2019, Dangerous Goods (Storage & handling) Regulations 2012 and the OH&S Regulations 2017
Safety signage supplied by Ixom with regard to chlorine drums or cylinder changeover and emergency procedures, shall be displayed at all chlorine gas plants.

4 REFERENCES AND DOCUMENTATION

a) OHS Act 2004 s21(2)a,b,e

b) Dangerous Goods (Storage & Handling) Regulations 2012 (Vic)

c) AS 2927 – 2019 The Storage and Handling of Liquefied Chlorine Gas

d) Ixom Chemicals – Chlorine Handbook

5 DEFINITIONS

The reader is directed to the corporation’s standard definitions. Definitions specific to this procedure are:

Major Leak – Above a concentration of 5ppm or if in doubt of leak potential. Below this concentration (1ppm-3ppm) the normal reaction at this level is an initial awareness of the gas accompanied by slight discomfort. If the concentration rises above this level, prompt corrective action should be taken. 
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