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Protocol for the disposal of contaminated water

1. Introduction

1.1
The purpose of this protocol is to ensure effective control and cooperation between the Emergency Services, Local Authorities, the Water Industry and the Environment Agency in England and Wales, the Scottish Environment Protection Agency in Scotland and the Northern Ireland Environment & Heritage Service in dealing with water based contamination incidents, which involve the potential pollution of the environment, the disposal of waste and/or the release of radioactive substances.

1.2
The protocol forms the basis of guidance to the Emergency Services and Local Authorities in developing their own plans. There are a number of developments and research projects that will have a bearing on the treatment processes. This protocol is therefore a working document.

1.3
This protocol develops a recommendation of a joint Water Industry/DEFRA working group considering emergency planning requirements beyond those covered by the Security and Emergency Measures Direction 1998 [SEMD].

1.4
Membership of the protocol working group is

Mike Parker
Severn Trent Water Ltd. [Chairman]

Julian Dennis Thames Water

John Gray Drinking Water Inspectorate

Dave Mathias Environment Agency

1.5
Water UK, the Scottish Executive and the Scottish Environment Protection Agency were consulted in the development of this protocol and it reflects comments by Department of the Environment, Northern Ireland.

1.6
In this report reference is made to sewerage undertakers and water undertakers.  In England and Wales the sewerage undertaker will be one of the regional water and sewerage companies.  In Scotland it will be Scottish Water and in Northern Ireland the Northern Ireland Water Service. In England and Wales the water undertaker will be one of the regional water and sewerage companies or one of the water only companies.  In Scotland it will be Scottish Water and in Northern Ireland the Northern Ireland Water Service. In some locations therefore the sewerage undertaker and water undertaker may be the same organisation.

1.7 This document has been revised to incorporate the latest guidance on decontamination.

2.  Aim 

2.1 The aim of this protocol is to prevent the discharge of Chemical, Biological, Radiological and Nuclear materials from the site of origin to the wider community and to establish the procedures for:

2.1.1
The treatment and disposal of wash water from small scale and large scale decontamination activity,

2.1.2
The treatment and disposal of contaminated water and potentially contaminated water from water supply sites, water distribution networks and service reservoirs.

3.  Principles of containment

3.1
The general principle to follow is that contaminants and contaminated materials should be contained either at the scene or in a holding tank until they have been properly identified. Once identified, a decision can be made on what treatment is needed to render the material harmless for disposal, or, alternatively, which properly managed safe disposal process, chosen on the basis of a knowledge-based risk assessment, can be used.

3.2
This principle should be adhered to unless to do so would significantly increase the potential risk to the health of those attending or managing the incident.

3.3
The following points should be followed:

· Contain all potentially contaminated material, pending confirmation of contamination.

· Treat all potentially contaminated material as a serious risk to health until proven otherwise.

· Solid material should not be touched. It may be covered with plastic sheeting or other containment method by the fire service, to prevent material being blown around or walked in. The actual removal and bagging of such material is the job of specially trained emergency personnel.

· Small volumes of potentially contaminated liquid at an incident location should be dealt with in a similar manner to other solid material.

4.  Contaminants

4.1
For the purpose of this protocol contaminants are classified as:

Chemical

Biological

Radioactive (contamination caused as a result of release of radioactive material associated with industrial or other non-nuclear industry uses)

Nuclear (contamination caused as a result of the explosive detonation and release of material used in nuclear processes).  

5.  Identification

5.1
The identification of the contaminants in water or sewage may be made by the Environment Agency or under arrangements made by the emergency services but most likely it will be made by the Water Industry’s laboratories or by using the Water Industry’s call off contract. The call off contract will assist with the identification and quantification of a limited number of materials. Other laboratories may be able to offer assistance e.g. Environment Agency, National Radiological Protection Board as well as Laboratory of the Government Chemist, Dstl [Porton] and Public Health Laboratory Service [PHLS] outside the contract.

5.2
Any other material found will be sampled by the emergency services.

5.3
If the police suspect that the contamination was a deliberate act, they will designate the site where the material has been found as a crime scene.

6.  Treatment

6.1
The treatment regime required would be governed by the contaminant and it’s concentration. Advice on the processes available can be obtained from those laboratories listed above, from the Health Protection Agency, which includes the PHLS, poisons units and chemical incidents units, from some Universities and from other toxicology services. Before the event the water and sewerage undertakers should have established these contacts.

7.  Legal position

7.1 In general, pollution law clearly recognises that in an emergency involving risk to human health, protection of human life is paramount. 

7.2
In England and Wales it is a legitimate defence to the offence of causing pollution of controlled waters if the pollution was caused in an emergency to avoid danger to health, that reasonable steps as were practicable at the time were taken to minimise the pollution and that the Environment Agency (EA) was informed as soon as reasonably practicable. [Water Resources Act 1991 Section 85 and 89]. Similarly there are defences covering the unauthorised deposit, treatment or disposal of waste where it is done in an emergency to avoid danger to the public. [EPA 1990 Section 33(7)(c)]. Similar defences also exist for the controls on the movement of special wastes.

7.3
For Scotland, the relevant water pollution offence is given in the Control of Pollution Act 1974 Section 30F(1), and is causing or knowingly permitting any poisonous, noxious or polluting matter or any solid waste matter to enter any controlled waters. It is a defence in terms of Section 30J(1) of the 1974 Act, if the discharge was made in an emergency to avoid danger to life or health, if the discharger takes all such steps as were reasonably practical in the circumstances for minimising the extent of the discharge and its polluting effects, and if the Scottish Environment Protection Agency (SEPA) was informed as soon as reasonably practical. The EPA 1990 defence also applies in Scotland.

7.4
For Northern Ireland, Article 7 of the Water (Northern Ireland) Order 1999 (the 1999 Order) contains a similar water pollution offence provision.  The protection of human health in water pollution incidents is covered by Article 4(2)(c) of the 1999 Order which states that "the Department (of the Environment) shall, in exercising its functions in relation to the conservation of water resources and the cleanliness of water, have regard to the protection of public health".  Similarly there are defences covering the unauthorized  deposit of controlled waste where it is done in an emergency to avoid danger to the public [Article 5(4)(d) of the Pollution Control and Local Government (Northern Ireland) Order 1978]. Similar defences also exist for the controls on the movement of special wastes.

8.  Communication

8.1
If discharge to sewer is planned, it is essential that the sewerage undertaker be informed before any operation to dispose of contaminated water is undertaken so that management decisions on appropriate actions can be taken. It may be necessary to instigate Health & Safety measures in the sewerage system and to separate the material from the main flow at the works by diverting into storm tanks. In order to identify the commencement of the flow into the works it may be necessary to introduce a substance such as fluorescein into the flow at the decontamination site.

8.2 It is essential that the EA in England and Wales or SEPA in Scotland is informed, also at an early stage, and their advice and procedures followed.

8.3 A copy of the field guidance to the Fire Service is at Appendix 4.

9.  The treatment and disposal of wash water from small scale and large scale decontamination activity

9.1  Outline

9.1.1
The general principles of containment apply to all wash water where this is reasonably practicable. The nature and amount of contaminants need to be identified so that the wash water can be correctly treated before disposal.

9.1.2
In most cases the large dilution afforded to any chemicals present in decontamination wash water will ensure that it will have no, or minimal, environmental impact. The Fire Service system of removing a casualty’s clothing before washing will also considerably reduce potential impact. However there are a few contaminants which may cause problems even with the recommended rates of dilution.

9.1.3
The decontamination of victims should take place in close proximity to the scene of the incident. This should result in an improved prognosis for the casualty, and, reduce the possibility of spreading the contamination to other people and locations.

9.1.4
The decontamination process is to treat the casualty with water and bacteriological soap. A mixture of 0.5% bacteriological soap in water is used for the following materials:

· Suspected chemical weaponry 

· Industrial chemicals 

· Biological

· Radioactive material 

· Unknown materials

9.1.5
It is considered by HM Fire Service Inspectorate, in their document “Mass decontamination of contaminated casualties”, to be the best available material to be used in this process.

9.1.6
The need for decontamination may be obvious e.g. from an industrial chemical leak or as a result of advice from the Emergency Services following the finding of a suspect device. 

9.1.7
The means for decontamination will depend on the number of victims and severity of injuries, the facilities available and the speed required to decontaminate so that medical attention can be provided. 

9.1.8
In the case of chemical contamination, speed of decontamination is of paramount importance, but in the case of radioactive and most biological incidents, unless the casualty has other life threatening injuries, speed is not such an issue.

9.1.9 The figures shown in the following sections are not definite. The number and type of casualties that would trigger each category will depend on the available facilities, the urgency of decontamination and the capabilities of the local Emergency Services.

9.1.10  If the discharge is to be made to the foul sewer, the discharge needs to be managed prudently, as decontaminated water rapidly released into the sewer may not reach its intended destination. All parties concerned need to be alert to the possibility of premature operation of Combined Sewer Overflows [SOS].

9.2 Small scale decontamination [1 to 10 persons]

9.2.1
If the casualties require urgent medical treatment, the first responders to arrive will remove the casualties’ clothing and utilize the equipment carried on the first vehicles to wash the casualties. Due to the requirement for rapid decontamination and the limited equipment available, it may not be possible to contain the run off.

9.2.2
Any victims not requiring urgent treatment will simply be disrobed and will not be washed.

9.2.3 The Environment Agency and the sewerage undertaker must be informed so that management decisions on appropriate actions can be taken. It may be necessary to instigate Health & Safety measures in the sewerage system and to separate the material from the main flow at the works by diverting into storm tanks, but no additional action is likely to be required.

9.2.4 Drains should be identified and surface water drains blocked off so that the wash water is directed towards the foul sewer. Advice is available for Emergency Service personnel to help identify foul water drainage systems [see Appendix 3].

9.2.5  In order to identify the commencement of the flow into the works it is recommended that a substance such as fluorescein be introduced into the waste flow from the communal shower facility before the decontamination process is started.

9.2.6
A flow chart is at Appendix 1.

9.3 Medium scale decontamination [11 to 50 persons]

9.3.1
If the casualties require urgent medical treatment, the first responders to arrive will remove the casualties’ clothing and utilize the equipment carried on the first vehicles to wash the casualties. Due to the requirement for rapid decontamination and the limited equipment available, it will not be possible to contain the run off.

9.3.2
Any victims not requiring urgent treatment will be disrobed and will await the arrival of the specially designed decontamination vehicles from either the Ambulance Service or the Fire Service.

9.3.3
The Ambulance Service pods have a capability to decontaminate between 5 to 8 casualties an hour. If this capability is exceeded the Fire Service vehicles have the capability to decontaminate up to 100 casualties an hour and up to 400 ambulant victims per hour.  If the Ambulance Service requests the assistance of the Fire Service, it will be declared as a Mass Decontamination incident. Both of these systems can retain run-off for a maximum of 60 minutes.

9.3.4
In some cases decontamination may be undertaken in a communal shower facility – such as a swimming pool or sports facility, if one is available near to the incident.

9.3.5 
Drains should be identified and surface water drains blocked off so that the wash water is directed towards the foul sewer. Advice is available for Emergency Service personnel to help identify foul water drainage systems [see Appendix 3].

9.3.6
The Water Companies and Environment Agency will be informed as soon as is practical and advice will be sought. Advice may be given remotely or on-site if circumstances allow. In the absence any advice the Fire Service will endeavor to run the waste to a foul sewer.

9.3.7
If communal shower facilities are to be used the Environment Agency and the sewerage undertaker must be informed before the facility is put into operation for decontamination so that management decisions on appropriate actions can be taken. It will be necessary to consider instigation of Health & Safety measures in the sewerage system and to separate the material from the main flow at the works by diverting into storm tanks. In order to identify the commencement of the flow into the works it is recommended that a substance such as fluorescein be introduced into the waste flow from the communal shower facility before the decontamination process is started.

9.3.8
A flow chart is at Appendix 1.

9.4 Mass decontamination 

9.4.1
The incidents that might invoke the mass decontamination of members of the public are uncommon and fall into five main categories

· Use of recognised chemical weapons.

· Spillage of chemicals in transit.

· Release of chemicals from an industrial site storing highly toxic material in large quantities.

· Use of biological weaponry.

· Incidents involving radioactive contamination either during transportation, from activation of a terrorist device or on site.

9.4.2
The numbers of casualties that would determine the activation of mass decontamination arrangements will be determined locally and therefore will vary across the country.  [The worst case mass decontamination scenario was the Bhopal incident in 1984, which resulted in 2,000 immediate casualties and 100,000 injured]

9.4.3
The fire service will be responsible for the overall management of mass decontamination assisted by the other Emergency Services and agencies. The fire service will be responsible for establishing and organising the area in which the decontamination process will take place. The fire service personnel will also be responsible for the initial containment of the wash water [for up to 1 hour].

9.4.4
Containment of wash water has to be considered in any mass decontamination incident. In the case of chemically contaminated casualties, speed of decontamination is of paramount importance so that medical attention can be provided and, therefore, containment may need to be a secondary consideration. In the case of radioactive and most biological incidents, speed of decontamination is not such an issue, unless the casualty has life threatening injuries and it is reasonable to expect that the wash water from this process be contained.

9.4.5
However containment and treatment of the wash water in these circumstances may be difficult to achieve. Some containment method similar to that used to contain firewater may be possible provided that time permits. As a minimum drains should be identified and surface water drains blocked off so that the wash water is directed towards the foul sewer. Advice is available for Emergency Services personnel to help identify foul water drainage systems (see Appendix 3)

9.4.6
Some treatment of the wash water will be achieved by the use of bacteriological soap in the decontamination process. Additional treatment of the wash water is unlikely to be achievable.

9.4.7
It is essential that the Environment Agency and the sewerage undertaker are informed at an early stage during the setting up of the facility and before it is put into operation for decontamination so that management decisions on appropriate actions can be taken. It will be vital to instigate Health & Safety measures in the sewerage system and to separate the material from the main flow at the works by diverting into storm tanks. 

9.4.8
In order to identify the commencement of the flow into the works it is recommended that a substance such as fluorescein dye be introduced into the waste flow from the decontamination facility before the decontamination process is started.

9.4.9
A flow chart is at Appendix 1.

9.5 Effect on the operation of the sewage treatment works

9.5.1
In the majority of options available for the disposal of contaminated water the ultimate use of the sewerage system and the sewage treatment works is the most practical. The diversion of the contaminated water by the sewerage undertaker to storm tanks buys time for the method of final disposal to be properly planned.

9.5.2
If the decision is made that the contaminated water can flow through the treatment processes at the sewage treatment works without harming the processes, it may produce contaminated sludge. If the normal operation is to spread sludge on agricultural land, this may no longer be acceptable. Initially this sludge will be retained in the sludge lagoon, where these are available.

9.5.3
In the managed disposal of the sludge, the following options will be considered, depending on the nature of the contamination, in consultation with the Environment Agency in England and Wales or SEPA in Scotland:

· Incineration or advanced sludge treatment

· Landfill [with or without pasteurisation]

· Onsite encapsulation [with or without pasteurisation].

10. The treatment and disposal of contaminated water and potentially contaminated water from water supply sites, water distribution networks and service reservoirs

10.1 Outline

10.1.1
 The basic principles of containment, identification, treatment and disposal apply to water supply sites and distribution networks. If contamination is confirmed or suspected in the supply or distribution system, the water undertaker should isolate that part of the system to prevent further spread of contamination. The contaminated water should be contained until such time as the contaminant can be determined and the appropriate treatment identified. Once the water has been treated and the contaminant made safe, further treatment may be necessary to make the water fit for disposal to the environment.

10.1.2  Containment within the distribution system as opposed to the immediate flushing out of the system means that the customers are still potentially exposed to the risks from the contaminant. A pre-determined plan to notify the customers at risk will be initiated by the water undertaker.  The information passed to the customers will depend on advice from the local health advisor, usually the Director of Public Health or the Consultant for Communicable Disease Control. 

This advice will be communicated according to the water undertaker’s established notification procedures to customers to  ‘boil’, ‘do not drink’, or ‘do not use’ water.

10.1.3
 In the managed disposal of the water from the distribution system, water undertakers should consider the following options in consultation with the EA in England and Wales or SEPA in Scotland, the Drinking Water Inspectorate, the local Environmental Health Officer and the sewerage undertaker based on the hierarchy shown below:

· In situ treatment and continued use

· Drain to temporary storage facility, treat and discharge

· Discharge via off site disposal [tankering]

· Discharge to foul sewer [after in situ treatment]

· Discharge to land [after in situ treatment]

· Discharge to surface water [after in situ treatment]

10.1.4
 A flow chart is at Appendix 2. 

10.2
Decontamination of water supply sites, water distribution networks, service reservoirs and customer service pipes and plumbing system

10.2.1
Once the decontaminated water has been removed from the system, the water undertaker can then take actions to restore the system for normal use. These actions will be dependant on the contaminant and its’ effect on the assets. Advice on the appropriate actions can be provided by the Health Protection Agency, by external laboratories, by some Universities and some toxicology services.

10.3
Action to be taken to protect the environment
10.3.1
In most cases the contaminated water will pass through a sewage treatment process or be diverted in its diluted state to storm tanks. However, despite best endeavors, it may not be possible to divert contaminated water into the foul sewer and that the flow will be direct to a watercourse. If this happens, the EA in England and Wales or SEPA in Scotland will take the appropriate action to mitigate the effect on the environment.

Appendix 1: Disposal of wash waters
a. Small scale decontamination 






b. Medium scale  and mass decontamination
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Appendix 3:  Guidance on identification of drainage systems
As part of the contingency planning arrangements for dealing with contaminated or potentially contaminated liquids from people or premises affected by a biological or chemical terrorist emergency, The Water Industry and the Environment Agency have adopted the stance of containment, identification, treatment and controlled disposal.  

In many cases, however, it is recognised that this sequence of events will not always be possible or even practicable and in these circumstances it is recommended that discharges should be directed to foul or combined sewerage systems (with the agreement of the sewerage undertaker) in preference to surface water drains.

The identification of appropriate drainage systems is therefore essential if any contamination is to be prevented from spreading out uncontrollably into the wider environment.

The purpose of this note is to help Environment Agency staff, Emergency services and others identify foul water drains for the disposal of contaminated liquids where they cannot be contained.

The guidance on the identification of drainage systems is as follows:

· If possible consult a drainage plan for the area/site – consult site managers, local authority, sewerage undertaker or talk to local people who may know.




Visual   
Identification





Confirm identification by


If this advice is followed by the emergency services then you have done the best that you can to contain the incident.  However, because of missed connections or wrong assessment a discharge may occur into the wider environment so you will still need to:

1. Tell sewerage undertaker that a discharge may be made to their foul sewer.

2. Tell the Environment Agency in order that they can assess the potential impact of any discharge to the wider environment and consider the need to inform users of that environment that may be affected.

Appendix 4 
Field Guidance for Discharge of Waste Run Off from the Decontamination of Casualties








On Receipt of call


If during the emergency call, it is indicated that casualties are contaminated and in need of decontamination.  Brigade Control should inform the respective Water Company and Environment Agency as soon as practicable











On arrival at the scene if it is necessary to carry out emergency decontamination, the Water Companies and Environment Agency should be informed and if possible the run off directed to foul sewer.





If the Decontamination Vehicles are available then the 1-hour containment capability provided for both casualty and fire-fighter decontamination should be used. It is anticipated that as the Water Companies and Environment Agency will receive early notification, their representative will make attendance within this period. If this does not prove to be the case the following hierarchy should be used:





1 Locate the foul sewer and inform the Water Company of impending pollution. Place flouroscein trace provided in run off containment. Utilising fire hose run waste to foul sewer.





2 In the absence of a foul sewer, place flouroscein trace in containment and run waste to surface water drains.





3 In the absence of either of the above drains, seek advice via telephone from EA and either run to water course or land according to guidance 























Appendix 2: Actions for dealing with contaminated water in the potable supply system 











Flushing a nearby toilet or kitchen waste system or in larger drainage systems induce flow from the toilet block using fire hoses. Any increase in flow through manhole indicates foul water drain.





Introduce dye such as fluorescein into the toilet block or kitchen waste system. Appearance in the manhole will indicate foul water drain.





Tap sewerage pipes in the vicinity of the toilet block and ‘listen’ in the manhole of interest.  If the tapping is heard then this may indicate a physical connection to a foul water drain.








Foul Water Drains





Manholes may be coloured red





Distinctive ‘sewage’ odour





Sewage debris visible e.g. faecal solids, toilet paper, condoms etc.





Detergent foam sometimes visible


  


Water usually opaque





Surface Water Drains





Manholes may be coloured blue				


Musty odour


				


Tend to be dry or low flow in


      dry weather conditions


			 


Water usually clear & colourless	            








Effluent from specially constructed temporary field structures used to decontaminate general public





Is containment possible?





No





Yes





Fire Service to contain material in decontamination unit for 1 hour. Seek advice on disposal*, if advice is not available, discharge to foul sewer.  Alternatively transfer to tanker or similar, arranged through the Command and Control structure, to allow for continued decontamination or quarantine. Isolate & contain until nature of material is known.





*	Water Companies, Environment Agency and Health Protection Agency.





Discharge to foul sewer





Contact Sewerage Undertaker and EA or SEPA





Effluent from communal shower or portable shower unit used to decontaminate the general public





Contact Sewerage Undertaker and EA or SEPA





Effluent from domestic shower 


used to decontaminate the general public





Discharge to foul sewer
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