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Kareeberg Municipality

 Drinking-Water Quality Management Programme
 Operational Procedure and Emergency Incident Management Protocol

1.
Background

One of the major goals of the South African Government is to ensure access to safe and reliable 
water services to all the communities. Notwithstanding the best possible raw water sources, 
adequate treatment infrastructure and optimal treatment process can achieve safe and reliable 
drinking water services to consumers; unexpected incidents can disrupt water supplies. Natural 
disasters such as floods and man-made incidents can significantly disrupt and impact on the 
quality of water services thus posing a significant health risk to consumers. 


The Water Services Act (No.108 of 1997, section 5(4)) states that in emergency situations, a 
Water Service Authority (WSA) must take reasonable steps to provide basic water supply to any 
person within its area of jurisdiction and may do so at the cost of the authority. This can be 
achieved by having emergency protocols and communication plans in place. Emergency protocols 
and communication plans ensure that during dinking water failures:
· Key stakeholders are kept fully informed.
· Roles and responsibilities of individuals and organizations are clearly outlined to avoid 
miscommunication and duplication of effort.
· Timeous interventions are taken to rectify the situation.
· Affected communities are properly informed and have alternative safe drinking water for 
the duration of the problem.
2. Document Purpose


In order to ensure that public health risks associated with drinking water failures are minimised, it 
is essential to develop emergency protocols and associated communication procedures. The goal 
of this document is therefore to highlight the procedures/protocols implemented and adhered to by 
the Municipality. This document forms part of the Municipality’s Incident Management Protocol 
(used for Blue Drop certification purposes) and the Northern Cape’s Drinking-Water Quality Early 
Warning System.  
3. Emergency Procedures/Protocols

Every system must have a set of procedures to follow in the event of incidents leading to 
emergencies. These procedures should be in place well in advance of any event and should cover 
any number of incidents as this will minimize the impacts on the community. Plans should involve 
consultation with relevant regulatory authorities and key agencies and should be consistent with 
existing government emergency response arrangements. Key areas to be addressed in incident 
and emergency response plans include clearly specified:
· Response actions including increased monitoring

· Responsibilities and authorities internal and external to the organization

· Plans for emergency water supplies

· Communication protocols and strategies including notification procedures (internal, 
regulatory body, media and public)

· Mechanisms for increased health surveillance
· Training to ensure that employees have the skills and knowledge to effectively manage 
any potential incident and/or emergency
· Regular review and updating of incident and emergency response plans

Incident and emergency response protocols should be regarded as a priority with necessary 
resources committed and allocated to the development of response plans. The development of an 
appropriate plan involves the identification of hazards and events that can lead to emergency 
situations. Listed below are typical hazards and events but it is not limited to these:
· Power failures

· Extreme weather events (e.g. flooding)

· Equipment breakdown and mechanical failure

· Leaks in the distribution system (e.g. where negative pressures are experienced during 
low flow periods)
· Accidents which increase levels of contaminations (e.g. spills in catchment, incorrect 
dosing of chemicals)

· Non-compliance with standard/guideline values and other requirements

· Human action (e.g. strikes resulting in lack of control and the treatment plant)

· Insufficient or infected storage of drinking water


The above (and additional) aspects will be addressed within the Municipality’s Water Safety and 
security Plan (still developed). The aim of the following sections is to highlight the main 
requirements for effective drinking-water quality management and associated response 
procedures to emergencies/incidents arising from drinking-water quality related failures.   

Before the above is detailed, the following clarity is provided:

· In low risk instances, the WSA will be able to resolve the issue internally without the need 
to communicate to external parties 

· In minor risk instances, the WSA will need to communicate potential issues to sensitive 
groups (e.g. clinics) and DWAF

· In major risk instances, the WSA will need to communicate potential issues to sensitive 
groups (e.g. clinics), DWAF and ensure that the Emergency Management Team is 
activated. The duties of the EMT include the management of the emergency, the 
coordination of activities, role allocation to stakeholders and reporting. It is proposed that 
the District or Provincial Disaster Management Unit coordinate and manage the 
compilation of the EMT. The EMT should preferably include representatives from:

· 
District or Provincial Disaster Management Unit

· WSA Municipal Manager

· WSA Chief Operations Manager
· Provincial Department of Local Government

· DWAF Regional Office

· Department of Health 

· The District Municipality Environmental Health Practitioners

· Community leaders

· Other experts in public health or water treatment (as required)
· District O&M support units

The database with names and contact details for the members should be readily available. The relevant Water Services Authority must ensure that the database is updated regularly to ensure that it is accurate.

Considering the above, the following general protocols are presented 
· Operational monitoring requirements (day-to-day checks)

· Compliance monitoring requirements (monthly) 


Depending on the results obtained, a number of specific protocols are then introduced:

· Responding to bacteriological failures

· Optimising disinfection

· Responding to turbidity failures

· Responding to other parameter failures

· Acute 
· Usually result form treatment process inefficiency, water works breakdown or outbreak of bacteriological contamination (immediate/short term solution required). 
· Chronic 
· Usually have cumulative effects and cause harm due to prolonged exposure to a certain constituent. Chronic failures are a result of poor source water quality, inadequate treatment processes and poor distribution system infrastructure (medium/long term solution required).  

4. Operational Monitoring Sample Collection and Analysis Protocol


The following protocol is noted: 

· The Examiner of Vehicles creates a monthly schedule highlighting planned operational monitoring sample collection and analysis

· The Examiner of Vehicles performs monthly sample collection in the three towns.
· Analyse for typical operational aspects, including:
· Free chlorine residual

· Turbidity 

· pH

· Electrical conductivity 
· Sample analysis will be done by the Sol Plaatje Municipality in Kimberley. 

· The Chief Operations Manager oversees sample analysis by the Examiner of Vehicles.
· The Examiner of Vehicles immediately informs the Chief Operations Manager if any results are out of the required SANS 241 specifications, so that emergency protocols can be implemented. 
· Depending on the failure, follow protocols listed below. 
5. Compliance Monitoring (Monthly) Sample Collection and Laboratory Analysis Protocol


The following protocol is noted: 

· The Examiner of Vehicles performs monthly sample collection in the three towns 

· The Examiner of Vehicles ensures delivery of samples to laboratory as soon as possible to ensure analysis within 24 hours (bacteriological samples preferably delivered to laboratory within 6 hours).

· Analyse for at least SANS 241 minimum requirements, including:

· E.coli/faecal coliforms

· Total coliforms

· Turbidity 

· pH

· Electrical conductivity 

· Residual chemicals (e.g. aluminium if using aluminium based coagulant)

· Source specific issues (e.g. nitrates/nitrites, fluorides)
· NOTE: 

· Free chlorine residual is analysed on-site (during sample collection)

· A full SANS 241 analysis is conducted once per annum (per town/water service system 

· Bacteriological results should be available within 3 days (maximum). 

· Physico-chemical results should be available within 1 – 2 days (maximum). 

· If laboratory does not want to release hard copy (paper based) results, agree with laboratory that they will immediately inform the Examiner of Vehicles if any results are out of the required SANS 241 specifications, so that emergency protocols can be implemented. 
· Depending on the failure, follow protocols listed below. 
6. Bacteriological Failure Response Protocol

The following protocol is noted: 

· Laboratory assesses drinking-water quality vs. SANS 241 requirements. 

· Laboratory immediately inform The Examiner of Vehicles of any SANS 241 bacteriological failures (aim to categorise failure vs. DWAF Alert Levels – see below) for:
· E.coli

· Faecal coliforms

· Total coliforms
· If an Alert level III is noted the laboratory must take every effort possible (e.g telephone call, email) to inform both The Examiner of Vehicles and the DWAF Regional office. (note: this will need to be agreed upon between the laboratory, the WSA and DWAF Regional office)

· The Examiner of Vehicles oversees implementation of remedial measures (e.g. adjust chlorine dosing, flush network). 

· Following remedial measures, The Examiner of Vehicles performs immediate re-sampling to assess if issue resolved.

· If issue remains, The Examiner of Vehicles ensures WSA follows DWAF Alert Level Actions (see below). 

	Classification
	Water Quality Constituent and Concentration
	Health implication/Risk 

	Alert Level I

(No significant risk to health – routine issues (solve within 24 hours))

	· 1 E.coli per 100 ml

· 1 – 10 faecal coliforms per 100 ml

· 10 – 50 total coliforms per 100 ml 

· Actions: 

· WSA immediately address (internal incident management and internal communication and reporting are required)
· No need to inform DWAF
	· Insignificant chance of infection.

· Very slight risk of viral infection with continuous exposure.

· Insignificant risk to health.

	Alert Level II

(Potential minor risk to health) (solve within 72 hours)
	· 2 – 10 E.coli per 100 ml

· 10 – 50 faecal coliforms per 100 ml

· 50 – 100 total coliforms per 100 ml 

· Actions: 

· WSA immediately address (internal and external incident management, reporting and communication are required)
· WSA immediately inform DWAF of potential issue

· WSA inform sensitive groups to take care (e.g. clinics, old age homes, schools)
	· Clinical infections unlikely in healthy adults, but may occur in sensitive groups.

· Low risk of viral infection with continuous exposure.

	Alert Level III

(Potential major risk to health) (anticipated to require more than 72 hours to be resolved)

	· > 10 E.coli per 100 ml

· > 50 faecal coliforms per 100 ml

· > 100 total coliforms per 100 ml
· Actions: 

· WSA immediately address (Internal and external incident management, monitoring, communication and reporting required) 

· WSA immediately inform DWAF of potential issue

· WSA issue notices to all (e.g. boiling water before use) or implement alternative water supplies
· Emergency Management Team (EMT) activated
	· Clinical infections common, even with once-off consumption.

· Significant and increasing risk of infectious disease transmission. 

· Significant risk of protozoan parasite infection.

· Significant risk to human health – exceedance of maximum allowable limits.

· Severe tooth damage and skeletal fluorosis with long-term exposure. 


· The Examiner of Vehicles provides a monthly summary of bacteriological failures to the Chief Operations Manager and how they were addressed/resolved.
· Chief Operations Manager review effectiveness and determine appropriate further interventions.
· NOTE: A similar protocol can be followed for alternative bacteriological testing methods (e.g. H2S Strip Test).

7. Disinfection Optimization Protocol

The following protocol is noted: 

· Chief Operations Manager oversees the Examiner of Vehicles  checking for free 
chlorine 
residual (FCR) values at water treatment facilities and reservoirs as per 
designated 
schedule 
· Chief Operations Manager compares results to agreed upon FCR limits. Although this will 
vary from system to system, the following is noted:

· At point of use (i.e at consumer’s taps the FCR should be 0.2 – 0.5 mg/l)

· To achieve this, the FCR at the water treatment facility/reservoir would need to be higher than 0.5 mg/l, but this is dependant on the size of the network and needs to be determined experimentally.  

· Chief Operations Manager immediately informs the Examiner of Vehicles of low/too high 
FCRs.
· The Examiner of Vehicles oversees immediate implementation of remedial measures 
(adjust chlorine dosing – e.g. increase chlorine gas dose, addition of more chlorine 
pills/tablets).
8. Turbidity Failure Response Protocol

The following protocol is noted: 

· The Examiner of Vehicles immediately informs the Chief Operations Manager of area/s 
where turbidity’s appeared excessive during sampling (both operational monitoring and 
compliance monitoring). 
· Confirmation by laboratory of water quality exceeding required max. limits (i.e. SANS 241)
· Turbidity > 5 NTU
· The Examiner of Vehicles immediately implement remedial measures (e.g. 
optimisation of water treatment works filtration/backwashing, network flushing)

· Following remedial measures, The Examiner of Vehicles performs immediate re-sampling 
to assess if issue resolved.
· Continue with remedial measures until resolved.  
9. Other Parameter Failure Response Protocol


The following protocol is noted: 

· Laboratory immediately informs The Examiner of Vehicles of area/s where concentrations 
of physical-chemical parameters of health concern exceed required max. limits (i.e. SANS 
241)

· If operational/aesthetic issue:

· If issue of an acute nature:

· The Examiner of Vehicles immediately implement remedial measures (e.g. optimisation of water treatment works filtration/backwashing, network flushing) 
· Following remedial measures, The Examiner of Vehicles performs immediate re-sampling to assess if issue resolved.
· Continue with remedial measures until resolved.  
· If issue of a chronic nature (e.g. source water)

· The Examiner of Vehicles immediately draft a plan of action for discussion with Chief Operations Manager (e.g. upgrade of water treatment facility)

· Chief Operations Manager perform a detailed investigation to identify the source of the problem and possible solutions (e.g. upgrade of water treatment facility). 
· Discuss outcomes with stakeholders and agree on way forward (upgrading of infrastructure, sourcing of funds to address water quality problems, monitoring of industrial effluent or diffuse source discharges). The stakeholders involve in such a process include:

· Department of Water Affairs and Forestry

· Department of Environmental Affairs

· Local Government
· District Municipality
· Industrial bodies

· If health related issue:

· If issue of an acute nature:

· The Examiner of Vehicles immediately implement remedial measures (e.g. optimisation of water treatment works filtration/backwashing, network flushing)
· Following remedial measures, The Examiner of Vehicles performs immediate re-sampling to assess if issue resolved.
· The Examiner of Vehicles informs DWAF of any continued failures vs. SANS 241 maximum limits. 

· Continue with remedial measures until resolved.  
· If issue remains, The Examiner of Vehicles ensures that the Chief Operations Manager and Emergency Management Team is aware and activated.  

· If issue of a chronic nature (e.g. source water)

· The Examiner of Vehicles immediately draft a plan of action for discussion with Chief Operations Manager 
· The Chief Operations Manager perform a detailed investigation to identify the source of the problem and possible solutions (e.g. upgrade of water treatment facility). 
· Discuss outcomes with stakeholders and agree on way forward (upgrading of infrastructure, sourcing of funds to address water quality problems, monitoring of industrial effluent or diffuse source discharges). The stakeholders involve in such a process include:

· Department of Water Affairs and Forestry

· Department of Environmental Affairs

· Local Government
· District Municipality
· Industrial bodies

· The Examiner of Vehicles provides a monthly summary of physical-chemical failures to 
Chief Operations Manager 
· Chief Operations Manager review effectiveness and determine appropriate further 
interventions (e.g. upgrade existing water treatment facilities, clean reservoirs, etc. 
10. Drinking-Water Quality Complaints Procedure 


The following protocol is noted: 

· Consumer related drinking-water quality complaint complaints sent to the Examiner of 
Vehicles for follow-up. 

· The Examiner of Vehicles request nature of complaint and related contact details (e.g. 
name, address, telephone number)

· The Examiner of Vehicles check drinking-water quality results on eWQMS for sample 
point/area where complaint has arisen (at least 12 months). The Examiner of Vehicles 
investigate if issues have been noted in the past. 

· The Examiner of Vehicles contact complainant and enquire as to details of the complaint. 
Use drinking-water quality compliant template for interaction. 

· The Examiner of Vehicles contact laboratory and enquire if samples could be delivered. If 
yes, make arrangements with laboratory for sample delivery. 

· The Examiner of Vehicles conduct site visit and complete drinking-water quality complaint 
template. 

· The Examiner of Vehicles collect samples (if required) from the following points:

· Complaint point of use

· Municipal supply point (e.g. nearest hydrant)

· The Examiner of Vehicles select required determinants for analysis and deliver samples 
to laboratory
· Laboratory immediately send results to The Examiner of Vehicles for interpretation (any 
noted issues/failures)
· The Examiner of Vehicles oversees implementation of any required remedial measures 
(e.g. adjust chlorine dosing, flush network)

· The Examiner of Vehicles provide completed drinking-water quality compliant template to 
Chief Operations Manager
· Chief Operations Manager  review effectiveness and determine appropriate further 
interventions

11. Management communications

The following protocol is noted: 
The Examiner of Vehicles provides a monthly summary of the following to the Chief 
Operations Manager:
· Bacteriological failures

· Disinfection options
· Turbidity failures

· Other physical- chemical failures

· Consumer complaints


Chief Operations Manager review effectiveness and determine appropriate further interventions 
(e.g. upgrade existing water treatment facilities, clean reservoirs, etc.

Chief Operations Manager gives feedback for each of the above 5 issues to Council via the 
monthly report.
COMPILED AND APPROVED BY MUNICIPAL MANAGER 6 MAY 2009.
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