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Abbreviation
UDA
Urban Development Authority
VT
Vacuum Truck
VTU
Vacuum Truck Unit
 WR
WWTP
WWTS
Water Reclamation
Wastewater Treatment Plant
Wastewater Treatment System


	
	

	
	



	BOD
	Biochemical Oxygen Demand

	CEA
	Central Environmental Authority

	CMR
	Compliance Monitoring Report

	COD
	Chemical Oxygen Demand

	DA
	Department of Agriculture

	FOG
	Fat, Oil, and Grease

	LA
	Local Authority

	MOH
	Ministry of Health

	NWSDB/ NWS&DB
	National Water Supply and Drainage Board

	PHI
	Public Health Instructor

	PPE
	Personal Protection Equipment

	PS
	Pump Station

	RSC
	Regional Support Center

	SSP
	Sanitation Safety Plan

	SSC
	Sewer Service Connection

	SEWAGE TREATMENT PLANT
	Sewage Treatment Plant

	TP
	Treatment Plant

	TSS
	Total Suspended Solids

	
	

























Definition of Terms

Biosolids – Organic materials resulting from the treatment of sewage and septage sludge; residue generated during the treatment of domestic sewage and septage in a treatment facility
NWS&DB – National Water Supply and Drainage Board
Desludging — The process of cleaning or removing the accumulated domestic sludge or septage.
Dewatering — This is the process of reducing the moisture content of sludge to lessen the volume and odor, e.g. vacuum, filter, centrifuge, belt filter press, filter press, sludge drying beds, and lagoons.
Disinfection — This is the process of destroying pathogenic organisms either by physical (e.g. application of heat) or chemical (e.g. chlorine application) means.
Effluent – A general term denoting any wastewater, partially or completely treated, or in its natural state, flowing out of a manufacturing plant, industrial plant, or treatment plant.
Exposure— Contact of a chemical, physical or biological agent with the outer boundary of an organism (e.g. through inhalation, ingestion, or dermal [skin] contact).
Hazard—A biological, chemical, or physical constituent that can cause harm to human health 
Helminth— Helminths are a broad range of organisms that include intestinal parasitic worms: trematodes (flatworms, also commonly known as flukes, e.g. Schistosoma), nematodes (roundworms, e.g. Ascaris, Trichuris and the human hookworms) or cestodes (tapeworms, e.g. Taenia solium, the "pork tapeworm")
Influent – Waste water flowing through the sewer lines/conveyance into a treatment plant
Pathogens – Disease-causing organisms (e.g. bacteria, helminths, protozoa, or viruses).
Risk – The likelihood and consequences that something with a negative impact will occur.
Septage - Also known as Domestic Sludge or the solid particle of domestic sewage, which settles at the bottom of the sedimentation tank and is digested by anaerobic bacteria, purely from domestic sources, exclusive of industrial and hazardous wastes.
Sewage - or also known as Domestic Sewage — wastewater composed of raw liquid and solid waste coming from residential and commercial uses, exclusive of industrial and hazardous waste.
Wastewater – Sewage and faecal sludge





























[bookmark: _Toc184978098]INTRODUCTION

The water Reclamation Section of  North Western (WRS-NW) has developed a Sanitation Safety Plan (SSP) to prioritize public health during the implementation of its Sewerage Management Program (SMP). This SSP is designed to protect individuals involved in various stages of the sewerage management process, including septic tank desludging, sewage transportation, treatment processes, and waste disposal from Sewerage Treatment Plants. Furthermore, the plan safeguards downstream farmers who utilize treated effluent for irrigation and dried sludge cake as fertilizer, as well as the consumers of agricultural products grown with these materials.

The coverage area includes mainly the Kurunegala Municipal limits. In addition, feacal sludge treatment covers the Kurunegala Municipal area, Kurunegala Polgahawela Mawathagama Narammala Pradeshiya Sabha areas.


















[bookmark: _Toc184978099]Kurunegala Water Reclamation System


[image: ]The Water Reclamation Center in Kurunegala (Figure 1) is a combined sewage and septage treatment plant occupying a 2.5-acre site at Ayurvedha Junction, Kurunegala. This facility is designed to process a total flow of 5,000 m3/day. Furthermore, it is capable of treating septage from the Kurunegala municipal area and its surrounding suburbs..






A total of 3800 utilities are already connected to the sewer lines of the existing sewerage system, benefiting more than 40,000 residential and 200,000 floating populations. These sewer lines are connected to the water Reclamation plant through a system comprising 7 lifting stations and approximately 2000 manholes, spanning 136 kilometers of the sewer line. Figure 2 illustrates the sewered areas served by the treatment plant. 
[image: ]










1 [bookmark: _Toc184978100]PREPARATION FOR SANITATION SAFETY PLAN (SSP)


1.1 SSP area and lead organization

1.1.1 SSP area
The Water Reclamation RSC(NW) of NWSDB has initiated this SSP process, focusing primarily on the territorial division covered by the Kurunegala municipality. Additionally, as the Water Reclamation Center accepts vacuum trucks from the Kurunegala area and its suburbs, the SSP encompasses all sanitation steps within the sanitation service chain, including toilet, containment-storage/treatment, conveyance, treatment, and disposal. However, the current scope of the SSP excludes the end-use of Sewage Treatment Plant by-products.

[bookmark: _Toc184978101]Lead organization
National Water Supply and Drainage Board (NWSDB) is the SSP lead organization.


1.2 [bookmark: _Toc184978102]The SSP Team

1.2.1 [bookmark: _Toc184978103]SSP Team Leader
The Manager of Water reclamation section is the SSP team leader. Manager has many years of experience the sanitation sector and has resources, knowledge and management skills to lead project implementation. 
                 SSP Core Team 
The SSP Core Team is composed of WRS (NW) employees from NWSDB Water Reclamation Section. The operation and management of the Sewage Treatment Plant, Management and operations of the Sewerage Network, House connection and future extensions are totally handled by this team.
The SSP Core Team shall undertake the development of the SSP and the initial implementation and monitoring. The SSP Core Team will continue to expand the SSP Team composition by inviting identified primary stakeholders in the sanitation chain



        Multi-Stakeholders 

Equally important members of the SSP Team are the multi-stakeholders, such as individuals or groups that could affect or be affected by the activities carried out in relation to WRS (NW) SMP, including individuals and groups from local government units, national agencies and users of the Sewage Treatment Plant end-products. Specific details about multi-stakeholders are shown in Table 02.
The multi-stakeholders provide pertinent data and coordination works that are key in policy implementation. Their role and early involvement in sanitation safety planning will be important in the health risk reduction measures listed in the SSP.
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Table 01: SSP CoreTeam

	
	Role
	Job Title
	Name
	Responsibilities
	Contact Details 

	01
	Team Leader, SSP
	Manager (WR)
	Eng. W.M.A.B. Thilakarathna
	- Lead the team
- Call regular meetings
- Responsible for SSP development, implementation, and sustainability
- Initiate revisions/improvements of SSP
	anu457@gmail.com
0706606461

	02
	Assistant Team Leader, SSP
	Senior Engineer (WR)
	Mr. D.M.B.T.B. Dissanayake
	- Oversee major SSP activities
- Monitor disposal of dried sludge, solid waste, and other residual wastes
	gkss.thilina@gmail.com
071 4461807


	03
	Document Specialist/Secretariat
	Engineer (WR)
	Mr. R.D.R. Wickramarathne
	- Liaison with stakeholders
- Document SSP development process
- Prepare meeting minutes
	randika.gkss@gmail.com
071 9861020

	04
	Chemist
		Senior Chemist
	Mrs. U.S.D. Chamika
	- Monitor effluent quality for reuse
- Monitor sludge quality
- Ensure compliance with government standards
	Sewage Treatment Plantlabkuru@gmail.com
070 3164291

	06
	Mechanical/Electrical
	Engineer
(Mechanical)
	Mr. M.A.S.E. Weerakoon
	- Provide assistance on Electro – Mechanical management of Water Reclamation Section
	weerakoon.gkss@gmail.com
077 3648356

	05
	Sewer network management
And On-site desludging personnel 
	Engineering assistant within records civil special
	Mr Premarathna 
	  -Monitor the septage collection from septic tanks of households
-Monitor the handling and transport of the collected septage to the SEWAGE TREATMENT PLANT
Overall management of Sewerage network and new connections
	…
0777754322

	07
	Plant Supervisor 
	Engineering Assistant (Civil)

	Mr. A.S.K. Athukorala
	- Supervise the day-to-day operation of the SEWAGE TREATMENT PLANT
-Provide needed data on operations (i.e., volume treated, chemicals used, hours of operations, etc.)

	saman.gkss@gmail.com
071 4436356

	08
	Electrical Management of Water Reclamation section
	Engineering Assistant (Electrical)
	Mr. S.B.N.S.C. Ananda
	- Provide feedback on the quality of effluent of the SPTP
- Report on effluent quality
- Update SSP Team on standards/regulations
	ananda.gkss@gmail.com
070 3029583
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	NAME/JOB
	Section
	TITLE
	Expertice
	ROLE IN SSP TEAM	Comment by AddlGM_WR: Include the health and safety officer
	CONTACT INFORMATION

	C.J. Ranasinghe
	WR ( Ja
Ela/Ekala Region)
	Regional Manager
	Charted Engineer (Civil)
	Team Leader
	777633321

	D.M.W.J.B.Dissanayake
	WR ( Ja
Ela/Ekala Region)
	Engineer (Civil)
	Engineer (Civil)
	Facilitator
	764583668

	Eshani Jayathilake
	Laboratory
(Soysapura WRC)
	Chemist
(Moratuwa/R athmalana)
	Water Quality
	Water quality testing
	0771453791

	W. Athulathmudali
	GCWR
	Accountant
(GCWR)
	Financial
	Financial Facilitator
	0718066289

	Amali Jayakodi
	WR
Section
	Sociologist
	SSP
Moderator
	Conducting meetings and awareness programmes
	0715220242

	A.D.J.R.Abeysekara
	Raddoluga ma WRC
	OIC
(Kurunegala
)
	Civil Engineering
	Deputy Team Leader.
O&M of WRC & coordination.
	777764226

	J.P.Koralage
	O&M
	EA (Civil)
	Civil Engineering
	O&M of WRC & coordination.
	714898653

	G.R.D.M.Iddamalgoda
	WR ( Ja
Ela/Ekala Region)
	EA(Mech.)
	Mechanicall Engineering
	O&M of mechanical section
	716407880

	H.L.P.K.Gunawardana
	O&M
	EA (Electrical)
	Electrical
Engineering
	O&M of electrical section
	773900557

	H.D.M.P ERERA
	O&M
	EA (Civil)
	Civil Engineering
	O&M of documentation & procumentation.
	0763570891

	H.K.S Randila
	WR ( Ja
Ela/Ekala Region)
	Lab Assistant
	Sample Testing
	Sample testing and quality contral
	0776799245

	T.G.C.M. Perera
	O&M
	Electrician
	Electrical
O&M
	O&M work (Elactrical)
	0751517412

	A.A. Ranil Jayantha
	O&M
	Pump Operator
	Pump Operation
	Plant operation
	0769039817

	K.D.R. Perera
	O&M
	Pump Operator (Covering)
	Pump Operation
	Plant operation
	0770535619

	W.M.C. Jayashantha
	O&M
	Pump
Operator (Covering)
	Pump Operation
	Plant operation
	0754785193

	W.H.P.M. Jayasekara
	O&M
	Labour
	O&M work
	Assisting for Maintainance
Work
	0723233017

	M.D.A. Fernando
	O&M
	Labour
	O&M work
	Assisting for Maintainance
Work
	0761100270


	S.T.W. Samarathunga
	O&M
	Driver
	Driving
	Driving vehicles
	0718001828

	A.N.Vipun
	O&M
	Labour
	Documentat ion
	Data entry
	0701687834

	A.D.S. Fernando
	O&M
	Labour
	O&M work
	Assisting for Maintainance Work
	0722056668

	J.A.C.S. Jayakodi
	O&M
	Labour
	O&M work
	Assisting for Maintainance
Work
	0771555803

	A.D.M. Dharmathilake
	O&M
	Labour
	O&M work
	Assisting for Maintainance Work
	0781046816

	M.S. Chandrarathna
	O&M
	Labour
	O&M work
	Assisting for Maintainance
Work
	0767519027
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[bookmark: _Toc184978105]Table 03: The SSP Stakeholder Team

	SANITATION STEP
	SSP TEAM MEMBERS AND REPRESENTATION	Comment by AddlGM_WR: Include the details of contact numbers

	Toilet and Containment – (Storage/treatment)
	PHI – Kurunegala Municipal Council 
Technical Assistant – Kurunegala Pradeshiya Sabha 
Technical Assistant – Polgahawela Pradeshiya Sabha
Technical Assistant - Mawathagama Pradeshiya sabha
Technical Assistant – Narammala Pradeshiya Sabha

	
	Environmental officer - Central Environmental Authority

	
	Environmental officer – North Western Province  Environmental Authority

	
	Kurunegala Divisional Secretory – Kurunegala Divisional Secretariat

	
	Kurunegala Medical officer of health – Kurunegala Municipal Council

	Conveyance (Emptying and transport of sewage and/or faecal sludge)
	SSP team leader – NWSDB O&M Engineer – NWSDB
OIC (WR-NW) – NWSDB
EA (Civil) (WR-NW) – 




	
	Fecal Sludge suplier
01. AB Hydrotech
02. Dinuth cey food (pvt) Ltd
03. Yehara Enterprises



	
	

	
	Authority for traffic law enforcement and licenses

	Treatment and disposal
	SSP team leader – NWSDB O&M Engineer – NWSDB
OIC (WR-NW)) – NWSDB
EA (Civil) (WR-NW) – NWSDB EA (M&E) (WR-NW) – NWSDB EA (Electrical) 

	
	Central Environmental Authority (CEA)
North Western Province Environmental authority

	Reuse
	Water reclamation center WR-NW)

	
	Irrigation department

	
	Department of agriculture



[bookmark: _Toc184978106]
Stakeholder analysis
Because of the size and complexity of the sanitation systems in Kurunegala, the SSP core team decided to conduct a stakeholder analysis to ensure that all relevant stakeholders were engaged. After a brainstorming session, a list of stakeholders representing the entire sanitation service chain identified and analysed.

[bookmark: _Toc184978107]Table 04: Stakeholder Analysis	Comment by AddlGM_WR: 	Comment by AddlGM_WR: Please correct the table

	Sanitation step
	
Stake holder
	
Role of stake holder
	
Motivating factors
	
Constraing Factors
	
Importance
	Influence/Power
	Partici tion Requir 

	Entire
sanitation
	NWSDB
	Direct control and
oversight of
	SSP will help the mto identify
the right sanitation
	Too much effort and insufficient resources
	High
	High
	Empo ment

	chain
	
	implementation of
	interventions.
	
	
	
	

	
	
	national guidelines and
	
	
	
	
	

	
	
	standard sateach step of
	
	
	
	
	

	
	
	the chain.
	
	
	
	
	

	Entire sanitation
chain
	District/ Divisional Secretariat
	Influence–coordinate with other government
organization to ensure
	Providing safe sanitation services is a requirement for
healthy communities.
	Low knowledge about their role in the sanitation sector.
	Low
	High
	Collab tion

	
	
	that sanitation systems
	
	
	
	
	

	
	
	do not pose public
	
	
	
	
	

	
	
	healthrisks.`
	
	
	
	
	

	Entires anitation chain
	Public health official MOH, PHI
	Ensuring the public health and providing awareness about the sanitation.
	They have been developing studies on water borne diseases.
	The scope of their job role is wider. As a result, they have limited time to involve in sanitation sector.
	High
	Low
	Consu ion







	
Sanitation step
	
Stake holder
	
Role of stake holder
	
Motivating factors
	
Constraing Factors
	
Importance
	
Influence/Po wer
	Partici tion Requir

	Entire
sanitation chain
	Secretary of Local authority (PS, UC,MC)
	Direct control–Support
from the legislative branch of the local
	They have the legislative
power to address the sanitation safety within their
	Lack of experience and interest in sanitation.
	High
	High
	Collab tion

	
	
	government.
	boundaries.
	
	
	
	

	Entire sanitation chain
	Chairman of PS
	Allocation of funds from local government.
	Commitment to the government to improve their cities in every aspect.
	Allocation of lesser funds for sanitation improvements and preferring government funds to be allocated to other sectors.
	Low
	High
	Collab tion

	Entire
sanitation chain
	Waste and wastewater service workers
	Influence –
representatives of formal and informal sanitation
	Workers along the chain will
be responsible for implementing proposed
	Limited representation of workers
	High
	Medium
	Collab tion

	
	
	workers advocating for
	system improvements and
	
	
	
	

	
	
	fair working conditions
	monitoring, and can evaluate
	
	
	
	

	
	
	and pay.
	the practicality and safety for
	
	
	
	

	
	
	
	workers in the system.
	
	
	
	




	Sanitation step
	Stake holder
	Role of stake holder
	Motivating factors
	Constraing Factors
	Importance
	Influence/Power
	Partici
tion Requir

	Sewered system (flush toilet with sewerage and off-site wastewater treatment)

	Toilet
	Residents of Kurunegala
	Functioning the waste water system in their premises correctly.
	
	
	High
	Low
	Collaborati

	Conveyance and treatment and disposal
	O&M Team Kurunegala Water reclamation Center
	Operate and maintain the wastewater conveyance, treatment and disposal system.
	Lead organization in sanitation safety plan implementation.
	Rising the cost of spare parts.
	High
	High
	Informatio

	Conveyance
	RDA/PRDA
	Approving and providing estimates for road damages due to excavations for leak repires and new connections.
Reinstatement of roads.
	
	Resistance to approve the road damagers.
	High
	High
	Collaborati

	Enduse/ disposal
	CEA
	Enforcing laws and regulations related to treated effluent discharge and sludge disposal
	Possible improvements to sludge management process.
	Resources and capacities to monitor dried sludge quality are lacking.
	High
	High
	Collaborati

	Sanitation step
	
Stake holder
	
Role of stake holder
	
Motivating factors
	
Constraing Factors
	
Importance
	Influenc e/ Power
	Participati Required




	Enduse
	Department of Agriculture
	Develop official guidelines and quality standards for agricultural products,and conduct training and projects with farmers.
	Use of treated wastewater and dried sludge for, agricultural purposes.
	Resources and staff are lacking.
	High
	Low
	Collaborati

	Enduse
	Farmers
	Use treated wastewater which is discharged to the Dandugam Oya.
	Using dried sludge for cultivations as a fertilizer.
	Less of knowladge on sanitation.
	High
	Low
	Consultatio

	On-site system (flush toilets with septic tanks and effluent infiltration, and off-site faecal sludge disposal)

	Toilet, containment –storage/tre atment
	House Owners
	In charge of maintaining their own on-site systems and should cover the costs of refurbishment and upgrading.
	They would be interested in increasing property values.
	They are concerned about the costs of repairing and refurbishing their on-site system.
	Low
	Low
	

	Conveyance
	Vacuum tanker operators –private and public providers
	Emptying cesspools and septic tanks.
	They are motivated by legalization and recognition.
	Lack of competent workers. Some discharging points are faraway from their collection sites. Increace in the tranpotation cost.
	High
	High
	Consultatio

	Sanitation step
	Stake holder
	Role of stake holder
	Motivating factors
	Constraing Factors
	Importance
	Influenc e/ Power
	Participati Required




	Disposal
	CEA
	have a surveillance team that monitors illegal waste discharges to the environment. However, they have not given enough focus on vacuum
tankers.
	SSP supports their overall aim of providing leadership in environmental protection.
	This could represent new tasks that have not been included instrategic planning.
	High
	High
	Empowerm nt



Establishment of steering committee	Comment by AddlGM_WR: Add irrigation depat.
Following the results of the stakeholder analysis, the SSP core team decided to invite the following people to form the SSP steering committee:
· District Secretariat –Kurunegala
· Commissioner Kurunegala Municipal council 
· Chief Engineer Kurunegala Municipal Council 

· Members	of	Local	Authorities	(MCs/UCs/PSs)	Chairman/Secretary (Kurunegala/Polgahawela/Mawathagama/narammala)
· Head of Central Environment Authoruty Kurunegala
· Head of North Western Province Environmental Authority 

· Resident Engineer – Road Development Authority Kurunegala

· Resident Engineer – Provincial Road Development Authority Kurunegala

· Head of Water Reclamation Section of NWSDB

· Head of UDA – Kurunegala

· OIC - Environmental Police Kurunegala

· Medical officer Kurunegala Municipal Council

· Head of Agricultural Department - Kurunegala

· SSP Team Leader in NWSDB

1.3 [bookmark: _Toc184978108]Establishment of SSP Priorities
The SSP core team hosted a kick-off meeting with members of the SSP steering committee. The main objective of the meeting was to decide which sanitation systems were to be prioritized by SSP and which target systems are likely to pose the greatest health risks.

[image: ]Excreta flow diagrams (SFDs) are a simple and effective way of visualizing the service types in a city and the fate of different excreta streams. Green arrows represent the proportions of excreta that are “safely managed” along the sanitation chain. Red arrows show where the excreta flows are not safely managed.	Comment by AddlGM_WR: Develop relevant SFD for the area

            Members of the steering committee decided to consider following priority areas in SSP;
· Sewered Areas in Kurunegala WRS

· Unsewered Areas – Serviced by Faecal Sludge Management (Those who are having only onsite sanitation facilities)

[bookmark: _Toc184978109]Sewered areas
A total of 3,500 utilities are connected to the existing sewerage system, benefiting over 40,000 residents and 200,000 in the floating population. The sewer network spans 136 kilometers, featuring 7 lifting stations and 2000 manholes, and is connected to the Water Reclamation Plant in Kurunegala. Figure 2 illustrates the sewered areas served by the plant.
Despite the extensive network, some households remain unconnected as they were built after the sewer lines were laid and some are located in pockets which are located l. These households typically rely on septic tanks serviced by third-party vacuum trucks, especially when direct connection to the sewer lines is not feasible due to location. Households without septic tanks discharge sewage into drains or nearby creeks, while business areas with retention tanks receive desludging services directly from the reclamation center.
Overflow issues occasionally occur at household interception chambers or manholes due to blockages. Proper maintenance and operation of this infrastructure are critical for capturing domestic wastewater and directing it to the treatment plant, ensuring effective wastewater management before discharge into water bodies. 

[bookmark: _Toc184978110]Unsewered areas
In unsewered areas within and beyond the plant's coverage, sewage is managed using septic tanks. Households with septic tanks are regularly serviced by third-party vacuum truck management companies under the water reclamation centre’s oversight. Overflow from septic tanks, similar to sewered households, often ends up in drainage systems or nearby creeks. Households or shops without septic tanks discharge sewage directly into these waterways. Figure 3 shows the septage collection areas served by the water reclamation centre through these third-party companies.
Vacuum truck units (VTUs) are deployed to collect septage from unsewered areas, with a schedule ensuring all customers are served once every five years. Customers are notified in advance to prepare their septic tanks for desludging by loosening or removing the cover, as the water reclamation centre and its personnel do not handle this task. Emergency desludging requests, such as for overflowing tanks, are handled using either the centre’s own VTUs or third-party services, but customers are still responsible for preparing the tank.
During desludging, personnel connect hoses, open the septic tank, and pump out the waste. Once complete, they cover the septic tank, though sealing it remains the customer’s responsibility. VTUs continue servicing until reaching capacity, then transport the collected septage to the treatment plant for proper disposal. 

[bookmark: _Toc184978111]
2. SYSTEM DESCRIPTION
The Water Reclamation Center (Northwestern) in Kurunegala is responsible for a range of sanitation and sewerage services. These include:
· Sewerage Services:
· Installation of new sewer connections.
· Maintenance and repair of the sewer network.
· Operation and maintenance of wastewater treatment plants.
· Handling customer complaints related to sewerage services.
· Planning for the expansion of sewerage coverage.
· Sanitation Services:
· Provision of regular cleaning services for septic tanks and solid retention tanks.
· Operation and maintenance of sewage treatment plants.
· Handling customer complaints related to sanitation services.
· Fleet maintenance of vehicals.
· Planning for the expansion of sanitation coverage.
Service Delivery:
· Sewered Areas: Receive a full range of sewerage services, including access to the sewer network, treatment facilities, and new connections.
· Non-Sewered Areas: Rely on septic tank management services, including regular desludging and coordination with property owners for proper maintenance.

1.4 [bookmark: _Toc184978112]System Map

Sewerage Network 

The Kurunegala sewerage system begins at the household level, collecting wastewater generated by approximately 3900 residences. This network spans 136 kilometers within the municipal limits, transporting wastewater to the treatment plant via seven strategically placed sewer lifting stations. The system also accommodates wastewater from 800 commercial establishments, provided their waste is of a domestic nature. The Water Reclamation Center (Northwestern) in Kurunegala verifies this through field inspections of each commercial establishment.
The sewerage network currently covers approximately 7 square kilometers, serving a residential population of 40,000 with a daily influx of 200,000 people. Notably, around 90% of the Kurunegala Municipal limits are now covered by the sewerage network. On-site sanitation units and gulley bowsers are utilized to manage wastewater in the remaining unsewered areas.



Septage Facilities 

Currently, the Water Reclamation Center accepts gully bowser loads from within the Kurunegala Municipal limits and surrounding areas. Septage from households and commercial establishments is transported to the center using a combination of private gully bowsers and those operated by the National Water Supply and Drainage Board (NWSDB) and other local authorities.
[image: ]

	Comment by AddlGM_WR: Please correct the map ,remove P3



	
[image: ]	Pump house

Water reclamation center
The North Western Water Reclamation System features a sewage treatment facility that combines preliminary treatment, secondary treatment, and disinfection. The WRC-NW processes wastewater from the sewered areas of the Kurunegala Municipality, ensuring safe disposal in compliance with National Environmental Standards. The treatment plant utilizes physical, chemical, and biological methods to effectively remove pollutants from the incoming wastewater.
[image: ]



	Comment by AddlGM_WR: Please correct the figure
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P1: Sewage from households, and commercial establishments
The system starts with households where wastewater is generated. At present around 2500 households are connected to the sewer network. In addition, wastewater from 1400 commercial establishments is accommodated as long as their wastewater meets the discharge standards to public sewer. This is verified by the WRC-NW through field investigations.

T1: Sewer network and pumping station
Wastewater generated by consumers flows through a gravity-driven sewer network within the Kurunegala municipality. This network comprises approximately 129 kilometers of gravity sewers and 7 kilometers of pumping sewers. A total of 2000 manholes are integrated into this system. To transport sewage to the treatment plant, seven lifting (pumping) stations are strategically located. Each pumping station consists of an underground sump, a pump house, and a generator room.

Manual cleaning is performed on coarse screens located at the pump houses. These screens remove floating particles larger than 10 millimeters to prevent pump blockages. The removed screenings are collected in a bucket-screen and then lifted for further treatment at the Water Reclamation Center (WRC). The influent wastewater is collected in an underground sump

The sewage flows through sewers to pumping stations (PS-1) under gravity and Pump stations are located at Wilgoda , Yanthampalawa, Sarwodaya, Welangolla, Gettuwana, Bauddhaloka, Theliyagonna

P2: Toilet and containment – storage/treatment with septic tanks and soakage pits
At present Water Reclamation Centre accepts gully bowers from Kurunegala Municipal limits and beyond. The Septage from households and commercial utilities are transported via using private gully bowsers and gully bowsers belongs to NWSDB and other local Authorities. 



T2: Conveyance of fecal sludge by vacuum trucks
The fecal sludge from household and commercial utilities is transported to WRC through VTU owned by NWSDB or 3rd party (Private or local
 authority own) VTUs upon request by the households.
 P3: Pre-treatment of wastewater
The wastewater collected from the network is subjected to pretreatment. The pre-treatment system consists of a mechanical screening unit and a grit removal facility.
         
           Fine Screen
Two mechanized fine screens are installed at the beginning of the wastewater treatment process. These screens remove particles larger than 3 millimeters. The screenings, along with other solid waste, are collected in the grit separator room. The collected material is then dried on a drying bed before being transported to the Sundara Pola solid waste dumping yard for disposal.


            Grit chamber 

The grit chamber is designed to remove sand, gravel, and other dense mineral particles from the wastewater. As wastewater flows through the 5.8m long, 1m-wide grit channel, these heavier particles settle to the bottom due to gravity. This process effectively separates the denser grit from the lighter organic matter in the wastewater.

Balancing Tank
The wastewater is then stored in the balancing tank. The balancing tank is used to equalize the varying flow and to achieve homogeneousness in the wastewater quality.  


P4: Secondary treatment: Biological treatment
Secondary treatment includes biological treatment and clarification of sludge. The biological treatment is carried out according to the activated sludge method. The concept is that the living conditions for the microorganisms normally present as decayors in the wastewater are optimized. The biological degradation that would takeplace in the recipient and consume oxygen in the water is now completed in the treatment plant, thus preserving the environment of the recipient. At the wastewater treatment plant the biological treatment consists of anoxic zone followed by the aeration zone.	Comment by AddlGM_WR: re arrange the text – simplify the paragraph

Aerobic zone
In aerobic conditions, water contains dissolved oxygen, which is introduced at wastewater treatment plants by blowing air into the water. Microorganisms utilize this oxygen, releasing carbon dioxide and water in the process. They rely on organic matter as an energy source for growth while also requiring nutrients. At the plant, air is distributed into the wastewater through two surface aerators positioned beneath a beam above the aeration basin. As aeration is the most energy-intensive process in the plant, optimizing its efficiency is crucial for reducing energy consumption. The aeration tank has a volume of approximately 3612 m³. Sludge volume index (SV30) shall be between 40%-90%


Anoxic tank. 

The main purpose of the anoxic  tank is to achieve denitrification in the system to remove nitrogen   from the system. To achieve this a 712 m3 of anoxic tanks are used in the WRC.

Settling tank (Clarifier)
In the sedimentation basins, the activated sludge flocs are separated from the treated wastewater by gravity forces. The sludge is lifted by siphon action to a longitudinal sludge channel. In the settling tank  sludge is controlled by using four sludge  pumps.

Sludge storage tank
Excess sludge is drawn out from the settling tank and conveyed to the  tank. and the volume of the tank is 296m3.	Comment by AddlGM_WR: specify where thickened sludge goes 
Sludge Dewatering System

T5: Conveyance of partially treated water
The surfaced water in the settling tank separated and sent for chlorination by gravity.

P5: Disinfection: Chlorination
Clarified effluent flows through a chlorine contact tank with baffle walls, to achieve the effluent requirements regarding fecal bacteria. The biologically treated effluent is disinfected by dosing Chlorine at the inlet of this tank. The chlorination dosage is controlled manually. Around 65 kg of gas Chlorine cylinders are used and one cylinder could be used for about 18 days. Chlorine contact time is around 15 minutes.

T6: Conveyance of effluent up to the urban canal
Treated wastewater is conveyed through a storm water drainage system to discharge to the  outfall under gravity according to the central environmental authority regulations. 


P6: Discharge of effluent to stream
The outfall of the facility is located in the bank of an urban canal named as Boo Ela. About 78% of the town area of Kurunegala is drained by the Boo Ela and another stream, the Wan Ela. These streams flow some 6 km via residential. commercial and cultivated areas through the Kurunegala city. The construction of the Kurunegala Water Reclamation Facility is to improve the water quality in the Boo Ela canal. 

P6’: Reuse of effluent
Some part of the treated effluent is used to water the gardening area of water reclamation premises.

T7: Conveyance of sludge
When the sludge concentration in the stabilization tank gets higher than the 90%, the sludge in the stabilization tank is directed to sludge drying beds.

P7: Sludge treatment: Sludge drying beds
Sludge is further dried by using sludge drying bed. This is build like a green house with a concrete floor. In the Sludge drying bed sludge is further dried.  

T8: Collecting and storing dried sludge
When sludge is dried well, small part of it is collected to the wheel borrows manually and dumped to plants as fertilizers within the treatment plant premises. The dried biosolids (up to 85% solids by weight) are then transported to the composting facility in a separate land owned by the water reclamation center. 



P8: Usage of dried sludge (bio-solids) as a soil conditioner
Some of the dried sludge (bio-solids) is taken by the 3rdparty, whom used dried sludge as soil conditioner in coconut cultivated land or used to produce compost.

P9: Grit collection
Deposited grit in the grit channel is collected to a wheelbarrow and transported to Sludge storage facility. washed and screened grit will be used for landfilling and backfilling work in Sundarapola solid waste dumping yard.


P10: Grit and dried sludge storage area
Grit, and dried sludge (biosolids) from the solar drying beds are transported to the land behind the solar drying beds (Within the water reclamation center premises).	Comment by AddlGM_WR: Remove the solar word- 
as it conflict with Ja-ela /ekala system?
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SSSS1=Receipt of sewage from households, commercial and industrial establishments 
SS2= Conveyance of WW to WWTP via sewer network and pumping stations                        
SFS1=Faecal sludge collected in septic tanks and soak pits
SLF1=Liquid fraction that percolates from the pits	Comment by AddlGM_WR: Cesspools/soakage pits
SSWF1=Solid waste fraction that screened out from faecal sludge, and then keep to dry. 
SSWF2=Solid waste fraction that screened out while going through the fine screen.
SSF1=Sludge fraction separated from treated wastewater and collected in bin .
SSF2=Sludge fraction collected into dump truck from collection bin and transported to solar drying beds.
SWW1= Secondary treated wastewater.
SWW2= Disinfected wastewater send to the boo ela.
 SWW3= Disinfected wastewater used for watering for gardening and flushing purposes. 
SGF1=Collected grit fraction transported, from grit container to grit storage area.
SSWF3=Dried screening fraction from solar drying beds, transported to Sundarapola solid waste dumping yard.
SSF3=Sludge fraction (sludge cake) dumped in and spread for treatment in solar drying beds.
SSF4=Sludge treated in solar drying beds transported to sludge storage area using dump trucks
SSFGF=Sludge fraction and grit fraction dumped and handled by spreading in storage area behind solar drying beds
SSF5=Dried Sludge fraction taken out by 3rd party for usage in coconut cultivated lands as a soil conditioner	Comment by AddlGM_WR: Revisit the diagram lines and  correct the system flows description  

2.1 [bookmark: _TOC_250004]Characterize System Flows
Based on the information available, the SSP team used tool 2.1 to characterize the system flows and to collect key quantitative information, and information on the microbiological, physical and chemical hazards.
Table 2.1 – Characterization of system flow

	[bookmark: _Hlk184932112]Sanitation Step
	Description of the System Flow (extra-related flow such as ww or sludge, and other waste streams when relevant to sanitation system)
	Key Information of the System Flow (Volume, flow, concentration, etc.)
	Expected Variations (Seasonal variations or unusual events, such as accidentally mixed components or climate events) 
	Type of Potential Hazard (Biological, chemical, or physical)


	P1: Toilet and IC of houses,
	SS1=Receipt of sewage from households, commercial
	About 3500 m3 per day WW is collected.
	The sewage could contain faeces and urine (Black water), bathing
	Biological Chemical physical	Comment by AddlGM_WR: Add physical as well 

	commercial
	establishments
	BOD could reach 350
	water (Grey water), kitchen WW
	

	establishments
	
	mg/l
	through grease traps.	Comment by AddlGM_WR: Storm water ingress during rainy season 	Comment by AddlGM_WR: Variations to be identified eg: vacations/holydays
Storm water during raining seasons
	

	T1: Sewer network and pumping
	SS2=Transfer (Conveyance) of WW from WW generation
	About 3500 m3 per day WW is collected.
	Strength of WW is reduced due to dilution specially during rainy season	Comment by AddlGM_WR: Storm water ingress during rainy season
	Biological Physical

	stations
	stage to WWTP via sewer
	BOD could reach 200
	
	Chemical

	
	network and pumping stations
	mg/l
	
	

	P2: Toilet and containment-stora
	SFS1=Faecal sludge collected in septic tanks and soak pits
	About 30 m3 per day WW is collected. 
BOD 
	The sludge could contain anal cleansing materials, menstrual
	
Biological

	ge/treatment with
	[Faecal sludge-solids and water
	could reach 1000 mg/l	Comment by AddlGM_WR: Give range, usually can go up to 1000 or above

	hygiene products, sharp objects
	Physical

	septic tanks and
	that are collected in
	
	and other foreign material. It may
	Chemical

	soak pits
	underground tanks
	
	also contain chemicals present in
	

	
	
	
	grey water.Depends on the soil
	

	
	
	
	
	




	T2: Conveyance FS by vacuum trucks
	SFS2=Fecal sludge emptied into vacuum trucks and transported to the WWTP
	About 75 m3 of fecal sludge is received every day.
	expected variations : High ph, visual observation grease and oil contamination	Comment by AddlGM_WR: Mixing of unauthorized sludge with domestic sludge
	Chemical physical Biologica	Comment by AddlGM_WR: Add Physical 

	P3’ : Pre-treatment of faecal sludge at carse screen	Comment by AddlGM_WR: To be corrected as P2’
	SSWF1=Solid waste fraction is screened out by the bar screen while pumping out the fecal sludge.
The screenings are kept to dry beside the pumping stations.
	About 1 kg of solid waste is removed each time
	The sludge could contain anal cleansing materials, menstrual hygiene products, sharp objects and other foreign material.
Disposal of these materials is a big problem to the WRC.
	Biological Chemical Physical

	P3 and T1:
Pre-treatment of wastewater
	SSWF2=Solid waste fraction is screened out while going through the bucket screen. The screenings are kept to dry
beside the pumping stations.
	About 100g of solid waste is removed each time
	Reduction of water content in washed screening waste	Comment by AddlGM_WR: Give the description 
	Biological Chemical

	P4: Secondary treatment (Biological treatment and clarification)
	SSF1=Sludge fraction separated from treated wastewater in the stabilization tanks.
	No evidence on quantity
	No expected variations.
	Physical	Comment by AddlGM_WR: Add biological

	T4: Conveyance of sludge fraction into solar drying beds.	Comment by AddlGM_WR: Does not match with number
	SSF2=Sludge fraction is sent to the solar drying beds by gravity.
	About 10m3 twice a week
	During the southeast monsoon, drying of sludge fraction takes more time.	Comment by AddlGM_WR: Not relevant 
	Biological Physical

	P5: Disinfection
	SWW1= Chemicals are added to Surface water extracted from settling tanks after the secondary treatment.
	Around 3 kg of Bleaching powder is needed for a day
	No expected variations.
	Chemical	Comment by AddlGM_WR: Non-use of appropriate concentration 




	P6: Discharge of effluent (treated wastewater) to stream
	SWW2= Disinfected wastewater (Disinfected using Bleaching Powder) pumped into Dandugama Oya and dilute
with river water
	About 1500 m3 per day WW is pumped. BOD of pumped ww is below 30 mg/l
	Heavy rainfall leads to heavy dilution of wide range of constituents	Comment by AddlGM_WR: Favorable condition does not impact 
	Biological

	P6’: Reuse of effluent
	SWW3= Disinfected wastewater used for watering for gardening and flushing purposes
	About 0.5 m3 per day WW is used.
	With heavy rainfall, there is no need to water the gardens. In dry seasons, more WW is required for watering of garden areas.
	Biological

	T3: Conveyance of grit by dump truck
	SGF1=Collected grit fraction transported, from grit container to grit storage area
	About 5 kg of grit is removed each time
	No expected variations.
	Biological

	T4’: Conveyance of washed screenings
	SSWF3=Dried screening fraction are collected and eventually incinerated.
	About 1 kg of solid (Dried screenings) waste is collected and handed over to the local authority weekly.
	With heavy rainfall, solid waste/incinerated residues end up in open drains/mix with surface or groundwater.
	Biological Chemical

	P7 : Sludge treatment
	SSF3=Sludge fraction (sludge cake) pumped in and spread for treatment in solar drying beds. Water evaporates and the rest of the water is drained.
	About 20m3 of sludge is dumped and spread each time
	No expected variations. equipments
	Biological

	T5: Conveyance of dried sludge by dump truck
	SSF4=Sludge fraction treated in solar drying beds transported to sludge storage area using dump trucks
	About 850kg of sludge is transported each time
	No expected variations.
	Biological Physical

	P8: Grit and dried sludge storage
	SSFGF=Sludge fraction and grit fraction dumped and handled by spreading in storage area behind solar drying beds
	About 5 kg of grit and 850kg of sludge is dumped and spread each time
	With heavy rainfall, fecal matter could end up in open drains/mix with surface or groundwater.
	Biological




	P10: Reuse of biosolids
	SSF5=Dried Sludge fraction taken out by 3rd party for usage in coconut cultivated lands as a
soil conditioner
	About 850kg removed from one drying bed.
	With heavy rainfall, fecal matter could contaminate surface or groundwater.
	Biological



1.5 [bookmark: _TOC_250003]Identify Exposure Groups
As a next step, the SSP team identified the exposure groups and used tool 2.2 to identify who they are, how many there are, where they are and how exposure occurs. According to the 2018 WHO Guidelines on sanitation and health (WHO, 2018), the people most likely to be exposed to hazards during hazardous events at different steps of the sanitation service chain are as follows.

	Sanitation Step
	Exposure Group
	Who are the Exposure Groups? (Description of these people)
	How many are there?

(Actual numbers, if known; otherwise estimate)
	What are they doing?

(Circumstances under which they might be exposed to hazards in the system flow)
	What are they exposed to?

(Which system flows and which types of hazards they have contact with)
	How often are they exposed to this?
(Exposure frequency: daily, weekly, once a year, etc.)	Comment by AddlGM_WR: Update the table with relevant groups

Repeat the table headings 

	P1: Toilet and IC of
houses,
commercial, and
industrial
establishments
	U1
	Users of flush
toilets
connected to
sewer network
through ICs
	Around 3900 utilities.
	ICs are outside the
house. Children play
and adults perform
different activities in
the vicinity.
	They could have
contact with
wastewater during
overflows.
	Overflow and
contamination
could happen
every 2  years, but
is more frequent
during heavy
rains.


	P2: Toilet and
containment-stora
ge/treatment with
septic tanks and
soak pits
	U2
	Users of flush
toilets
connected to
septic tanks and
	20,000
households
(Around 60,000
people). About
35% are children
	Septic tanks and soak
pits are usually outside
the house. Children
play and adults
perform different
	They could have
contact with
wastewater during
overflows from ICs or
toilets.
	Overflow and
contamination
could happen
every 2 years, but
is more frequent

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	L1
	Soak pits in their
properties
Families living in
areas where
septic tank
effluent and
soak pits
infiltrate to the
ground water
	5,000 households
(Around 15,000
people). About
25% are children
	activities in the vicinity
of the tank.
They usually have
shallow dug wells,
rather than deep tube
wells
	Wells might
contaminate with ww
especially where
seasonal high ground
water table is
presence, and
distance to the well
from unlined septic
tank or soakage pits is
small. They are
exposed to microbial
pathogens (Ex: E.
Coli).
	during heavy
rains.
Seasonal, could
be both during
dry and rainy
periods
depending on
situations

	T2: Conveyance FS by vacuum trucks
	W1
	NWSDB or 3rd party (PS, UC,MC, or
private party etc.) vacuum truck operators
	NWSDB – 4
operators 2 trucks
PS – 4 operators 2 trucks
UC – 4 operators 2 trucks
MC – 4 operators 2 trucks
Private – 4
operators 2 trucks
	They open the underground tanks (Manhole covers or cover slabs), insert the hose of vacuum truck and empty the lined or unlined septic tanks and the soak pits.
	They are in direct contact with faecal sludge, which contains pathogens.

Possible bursts due to bio-gas formation in sealed septic tanks, especially where vent pipes have not been provided.	Comment by AddlGM_WR: Add collapse of st 
	Every day




Rare

	T1: Sewer network and pumping stations
	W2
	WWTP	Comment by AddlGM_WR: Public/ local community 	Comment by AddlGM_WR: 
Operators




Local Community

	Operators/laborer’s - 25





40,000
	Cleaning and carrying out O&M and PPM activities




They could be inspect blockages or unintentionally touch wastewater
	They are is a possibility of direct contacts contact with faecal sludge, which contains pathogens.

They are is a possibility of direct contacts contact with faecal sludge, which contains pathogens
	Every day






Rare

	P2’: Pre-treatment of faecal sludge at WRC
	W2
	WWTP
Operators
	Operators/laborer’s - 19

	Cleaning and carrying out O&M and PPM activities

	They are is a possibility of direct contacts contact with faecal sludge, which contains pathogens
	daily

	P3: Pre-treatment of wastewater
	W2
	WWTP
Operators
	Operators/laborer’s - 19

	Cleaning and carrying out O&M and PPM activities

	They might possible to contact with
ww, sludge, screening waste, or grit
	Daily

	P4: Secondary treatment (Biological treatment and
clarification)
	W2
	WWTP
Operators
	Cleaning and carrying out O&M and PPM activities

	Cleaning of walls and channels
	He might possible to contact with ww, sludge
	Daily

	T4: Conveyance of stabilized sludge by gravity
	W2
	WWTP
Operators	Comment by AddlGM_WR: Nearby community 
	Cleaning and carrying out O&M and PPM activities

	Opening and closing the the sludgr valve
	He might not possible to contact with stabilized sludge
	Weekly

	P5: Disinfection
	W2
	WWTP
Operators
	Cleaning and carrying out O&M and PPM activities

	Usually do not come into contact with treated eflurnt
	might not possible to contact with treated effluent
	Weekly

	P6: Discharge of effluent (treated wastewater) to stream
	L2
	People who consume fish (Fish caught from downstream of the treated effluent discharge location 




	500 people
	They eat fish without much care
	Pathogens
	Rare and Only in Rainy season

	P6’: Reuse of effluent
	W2
	Operators who use the treated effluents (ww) to gardening the WRC premises
	WWTP Staff - 35

	Patrolling within the WRC premise, to carry out daily routine works
	They can be exposed to aerosol which can contain pathogenic microorganisms
	Daily

	T3: Conveyance of grit by wheel barrow
	W2
	WWTP
Operators
	Operators/laborer’s - 19
	Cleaning and carrying out O&M and PPM activities

	They can be exposed to direct contact or to aerosol which can contain pathogenic microorganisms
	Daily

	T4’: Conveyance of stabilized
sludge by geavity
	W2
	WWTP
Operators
	Operators/laborer’s - 19
	Observation and operation of valves
	They are not direct contact with ww,
	two or three days per week

	P7: De watering and driying of Sludge  
	W2
	WWTP
Operators
	Operators/laborer’s - 19
	Cleaning and carrying out O&M and PPM activities

	They can be exposed to direct contact or to aerosol which can contain pathogenic microorganisms
	Daily

	T5: Conveyance of dried sludge 
	W2
	WWTP
Operators
	Treatmnt plant cleaning labours
	Collecting dried sludge by shavels
	sludge is not fully treated and can contain pathogenic microorganisms. They can expose to microorganisms.
	one a week

	P8: Grit and dried sludge storage
	L3
	Families living in the surrounding area of the KurunegalaWRC premises
	200 households (
	They live surrounding areas of WRC and some houses are close by the surface water canal
	Mosquito breeding in grit and sludge storage areas.

Pathogens from partially treated sludge, grit, and toxic substances from the incinerated screenings might contaminate surface water canal and ultimately ground water (Probable contamination of
shallow dug wells)
	Often



During rainy season

	P9: Reuse of bio-solids
	F





C
	Farmers/coconut cultivators




Consumers of farm products
	10





No information
	Usage of partially treated dried sludge as a bio solid/soil conditioner/or use to produce compost

They eat the products without much care (Probably the leaves)
	Occasional bad smell Pathogenic microorganisms Sharp objects in dried sludge


Pathogens
	Specially during the dry season




Specially during the dry season




U Sanitation system users: all people who use a toilet.
L Local community: people who live and/or work nearby (who are not necessarily users of the sanitation system) and may be exposed.
W Sanitation workers: all people – formally employed or informally engaged – responsible for maintaining, cleaning or operating (e.g. emptying) a toilet or equipment (e.g. pumps, vehicles) at any step of the sanitation service chain.
WC Wider community: the wider population (e.g. farmers, communities in lower-lying areas) who are exposed to sanitation end-use products (e.g. through recreation or flooding), use sanitation end-use products, or consume products (e.g. fish, crops) that are produced using sanitation end-use products, intentionally or unintentionally. Sanitation end-use products include compost, faecal sludge and wastewater.

Depending on the sanitation service chain to which SSP applies, it might be necessary to treat the following exposure groups separately because they are exposed to very specific hazardous events during the end-use step (e.g. reuse in agriculture or aquaculture, consumption of products).
F Farmers: people who use sanitation end-use products (e.g. untreated, partially treated or fully treated wastewater, biosolids, faecal sludge).
C Consumers: anyone who consumes or uses products (e.g. crops, fish, compost) that are produced using sanitation product

	[image: ][image: ]
[image: ]L44

The letters U, L, W, WC, F and C are used as symbols to identify the exposure groups in maps and tables, facilitating the health risk assessment in the subsequent modules.
The broad exposure groups (U, F, C, etc.) can be refined and defined into subgroups to aid the detailed hazard risk assessment, as shown in tool 2.2. For instance, the exposure group “U: sanitation system users” can be divided into U1: users of pit latrines, U2: users of flush toilets with a septic tank, and U3: users of toilets connected to the sewer system. It is important to estimate the number of individuals in each subgroup, how they come into contact with system flows (e.g. wastewater, excreta) and the frequency of exposure.

Although some exposure groups, such as formal workers, are relatively easy to identify, others will be more difficult – for example, communities accessing nearby groundwater sources, seasonal and informal workers, and people living in informal settlements or immigrant populations. Demographics of the exposure groups, such as gender, age and potential social exclusion, should be noted. Climate change or climate variability may increase or decrease the frequency of exposure.

	Symbol
	Description

	U1
	All people who use a toilet in sewer system in Kurunegala

	U2
	All people who use a toilet having onsite sanitation facilities.

	U3
	All people who affected by flooding the onsite sanitation facility (septic
tank and soackage pit).

	W1
	All people who formally employed or informally engaged with cleaning or operating (e.g. emptying) a toilet or equipment (e.g. pumps, vehicles) at
unsewered onsite toilets.

	W2
	All people who employed in NWSDB and engaged in operation and maintainance work or equipment (e.g. pumps, vehicles) at any step of
the sanitation service chain.

	L1
	All the Local community who affected by contaminated groundwater due
to infiltration from septic tanks and soak pits into shallow groundwater

	L2
	All the Local community who affected by flooding the surrounding septic
tanks and sockage pits.

	L3
	All the Local community who affected by contaminated surface water or shallow ground water due to discharge of faecal sludge without
treatment.

	L4
	All the Local community who affected by ingesting faecal sludge due to
spillage during transport.

	L5
	All the local community who use the road where manhole over flowing
occure.

	L6
	All the local community who affected Contaminated the ground water
withwaste water due to the leaks in the pipes of collecting network

	L7
	All the Local community who use the water in the Dandugam Oya and lives down of the place where treated waste water and storm water are discharged.






1.6 [bookmark: _TOC_250002]Supporting Information

1.6.1 Regulatory Requirements Water quality standards

The National Environmental (Protection and Quality) regulations, No. 1 of 2008 published in the Gazette No. 1534/18 of February 1, 2022 gives the standards for discharge of wastewater or effluent into inland surface waters.

Table 2.3 – Supporting Information

	Information Sources
	Summary of Key Observations

	Standards and regulations

	Central environmental authority (CEA) effluent dischange standards 2022
	BOD, COD, TSS, pH, TDS, E. coli limit, Faecal Coliform (FC), Helminth eggs,	Comment by AddlGM_WR:  quality level for composting  

Mention the specific targets for your plant

	Information Related to system Management and Performance

	Demographics and land-use patterns
	Population near Ekala industrial area, Population near low-lying flood-prone areas where sanitation conditions are poor, Population where there are only basic sanitaion available with onsite sanitation systems,

	Changes relating to weather or other seasonal conditions
	Demand for pit emptying also increases during heavy rainfall events, but flooding makes access to some areas difficult. Sewers overflow during severe rain events as a result of high flow and blockages caused by solid waste.




3. HAZARDOUS EVENTS, ASSESSMENT OF EXISTING CONTROL MEASURES AND RISK EXPOSURE

Specifying each step in the system is essential in determining potential hazards and hazardous exposure events for the exposure groups. This leads to the assessment of the risks and the extent at which these are controlled. The result of this step in the SSP is to ensure that subsequent efforts and investments on the system monitoring and improvements respond to actual rather than perceived health risks.

3.1 Identification of Hazard and Hazardous Exposure Events

The hazards and hazardous exposure events are identified for the different processes in the system. Table 3.1 shows these identified hazards and hazardous exposure events. This helps in identifying who may be placed at risk and how the exposure risk occurs. Also included in Table 12 are the existing controls, validation of control, exposure groups, likelihood, severity, risk score and risk rating.

3.2 Identification of Exposure Groups and Exposure Routes

Identified hazard and hazardous exposure events must be related to its corresponding exposure groups and the routes by which these groups may be affected. Below is the list of exposure groups and its corresponding code.

	W
	Sewer Service Connection Personnel
	W1

	
	Sewer Network Maintenance Personnel
	W2

	
	Treatment plant operator/ sample collector
	W3

	
	TP Maintenance and cleaning Personnel
	W4

	
	VT operators -Drivers and helpers
	W5

	
	Staff of Water reclamation center (monitors/inspectors the operation)
	W6

	
	Fleet Maintenance Personnel
	W7

	L
	Live adjacent local community exposed during IC installation or pipe laying 
	L1

	
	Customers/households
	L2

	
	Local community of live adjacent to Treatment plant
	L3

	
	Local community living downstream from the TP
	L4

	
	Local community exposed to waste/sludge during transportation
	L6

	
	Plant visitors
	L7

	F
	Farmer who uses sludge as fertilizer(gardening)
	F

	C
	Consume products irrigated with effluent
	C1

	
	Consume crops grown with sludge as fertilizer
	C2




Table 3.1.1.  Definition for Likelihood and Severity for Risk Ranking

	Descriptor
	Description

	Likelihood (L)

	1
	Very Unlikely
	Has .t happened in the past and it is highly improbable it will happen in the next 12 months (or a.ther reasonable period).

	2
	Unlikely
	Has .t happened in the past but may occur in exceptional circumstances in the next 12 months (or a.ther reasonable period).

	3
	Possible
	May have happened in the past and/or may occur under regular circumstances in the next 12 months (or a.ther reasonable period).

	4
	Likely
	Has been observed in the past and/or is likely to occur in the next 12 months (or a.ther reasonable period). 5 Almost Certain Has often been observed in the past and/or will almost certainly occur in most circumstances in the next 12 months (or a.ther reasonable period).

	5
	Almost Certain
	Has been observed in the past and/or is likely to occur in the next 12 months (or a.ther reasonable period). 5 Almost Certain Has often been observed in the past and/or will almost certainly occur in most circumstances in the next 12 months (or a.ther reasonable period).

	Severity (S)

	1
	Insignificant
	Hazard or hazardous event resulting in . or negligible health effects compared to background levels

	2
	Minor
	Hazard or hazardous event potentially resulting in minor health effects (e.g. temporary symptoms like irritation, nausea, headache).

	4
	Moderate
	Hazard or hazardous event potentially resulting in a self-limiting health effects or mi.r illness (e.g. acute diarrhea, vomiting, upper respiratory tract infection, mi.r trauma).

	8
	Major
	Hazard or hazardous event potentially resulting in illness or injury (e.g. malaria, schistosomiasis, food-borne trematodiases, chronic diarrhea, chronic respiratory problems, neurological disorders, bone fracture); and/or may lead to legal complaints and concern; and/or major regulatory. n-compliance.

	16
	Catastrophic
	Hazard or hazardous event potentially resulting in serious illness or injury, or even loss of life (e.g. severe poisoning, loss of extremities, severe burns, drowning); and/or will lead to major investigation by regulator with prosecution likely




Table3.1.2: Semi-quantitative risk assessment matrix
	
	SEVERITY (S)

	
	Insignificant
	Minor
	Moderate
	Major
	Catastrophic

	
	1
	2
	4
	8
	16

	
LIKELIHOOD (L)
	Very Unlikely
	1
	1
	2
	4
	8
	16

	
	Unlikely
	2
	2
	4
	8
	16
	32

	
	Possible
	3
	3
	6
	12
	24
	48

	
	Likely
	4
	4
	8
	16
	32
	64

	
	Almost certain
	5
	5
	10
	20
	40
	80

	Risk score R = L × S
	<6
	7-12
	13-32
	>32

	Risk level
	Low risk
	Medium Risk
	High
Risk
	Very High
Risk




3.3 Identification and Assessment of Existing Control Measures

For each of the hazard exposure event identified in Table 3.1, Septage and Sewage treatment identified existing control measures to mitigate the risk of such hazardous exposure events. The said control measures were then assessed on their effectivity in reducing the risk of the exposure event.
The risks were assessed based on its likelihood and severity as shown on Table 3.2. The computed level of risk and likelihood equates to the ranking of risks as shown in Table 3.3 wherein the risk level was identified. Furthermore, the risk category is described in Table 3.4 to highlight the actions to be taken upon assessing the risk



S- Sanitation Step
HE – Hazardous Event
H- Hazard
E- Exposure Group
N- Number of People at risk 
D- Description
V- Validation
SC – Score 
D – Drought 
R – More intense precipitation




	



COMPONE NT
	



HAZARD IDENTIFICATION
	



EXISTING CONTROLS
	RISK ASSESSMENT
	COMMENTS JUSTIFYING RISK ASSESSMENT



(Under current conditions, climate change scenarios, or effectiveness of the control)

	
	
	
	Under current conditions L=Likelihood; S=Severity;
R=Risk
(H=High; M=Medium; VH=Very high)
	Under the most likely climate change scenarios
+ means increased risk
- means decreased risk
= means the same risk
	

	
S
	
HE
	
H
	
E
	
N
	

D
	

V
	

L
	

S
	

SE
	

R
	

D
	

R
	

	P1: Toilet and IC
of houses, commercial establishments.
	Ingestion after
contact with wastewater in overflowing toilets or Ics
	All
microbial pathogens
	U1
	1000
	Preventive
maintenance in the sewage collecting network
	Visual
observation by field visit	Comment by AddlGM_WR: Effectiveness of control measures  should be specified  
	3
	4
	12
	MR
	-
	+
	This worsens
during heavy rains, possibility of ingestion is high.






	
	T1: Conveyance of Sewer through the network and pumping stations
	Ingestion after contact with excreta during the repair work of blocking pipe lines and damaged pipe
lines.
	All microbial pathogen s
	W1
	10
	Wearing personal protective equipment during the work
	Visual observation/ 
	5
	4
	20
	HR
	=
	+
	With the rain blockage will increase.

	T1: Conveyance of Sewer through the network and pumping stations
	Wastewater, over flow from the manholes are directed to the Storm water system of the housing scheme and contaminate the Boo ela.
	All microbial pathogen s
	L5
	Unkn own
	Proper maintenance of sewage network system and proper storm water management prevent the overflow of waste water.
	Visual observation
	5
	2
	10
	MR
	-
	+
	This worsens during heavy rains, due to increase in overflow.

	T1: Conveyance of Sewer through the network and pumping stations
	Contaminate the ground water with wastewater due to the leaks in the pipes of collecting network
	All microbial pathogen s
	L6
	No clear idea
	Repairing leaks in the pipe lines in the collecting network
	Visual Observations/
Surveys
	4
	2
	8
	MR
	=
	+
	In rainy season ground water table comes up. Then contamination is high.

	T1: Cleaning of Coarse Screen
	Ingestion after contact with excreta during the cleaning
	All microbial pathogen s
	W2
	6
	Following SOP and Wearing personal protective equipment
	Monitoring at the field
	5
	4
	20
	MR
	=
	=
	no effect from climate change.



	
	work in lifting
well.
	
	
	
	during the
work
	
	
	
	
	
	
	
	

	T1: Cleaning of Pump Well
	Ingestion after contact with wastewater and Injury to the body, possible asphyxiation, caused by falling into tanks. 
Suffocation due to lack of oxygen
	All microbial pathogens
	W2
	2
	Following SOP and Wearing personal protective equipment
	Improvement is required to seel the inflow.
	2
	16
	32
	VH R
	=
	+
	During heavy rains, likelihood is increased.

	T1: Transporting Screenings from pump house to WWTP.
	Ingestion after contact with wastewater during the cleaning
	All microbial pathoges
	W2
	2
	Wearing personal protective equipment
during the work
	Visual observation
	5
	2
	10
	MR
	
	
	

	T1: Transporting Screenings from pump house to WWTP.
	Ingestion after contact with wastewater and screenings
	All Microbial pathogens 
	L
	40000
	Public aware
	Visual Inspection
	1
	4
	4
	Minor
	
	
	

	P3: Cleaning of
Grit Channel
	Ingestion after
contact with wastewater during the cleaning
	All
microbial pathogen s
	W2
	6
	Wearing
personal protective equipment during the work
	Visual observation
	5
	2
	10
	MR
	=
	=
	no effect from
climate change.

	P4: Cleaning work in treatment plant.
	Injury to the body, possible asphyxiation, caused by falling into tanks
	All microbial pathogen s
	W2
	3
	Wearing personal protective equipments during the work
	Visual observation
	2
	8
	16
	HR
	=
	+
	with rain walls will be more slippery.






	
	P4: Secondary Treatment Process in the Aeration.
	Wastewater is sprinkling and they will be ingested to the body.
	All microbial pathogens
	W2
	5
	Wearing personal protective equipment during the
work
	Visual observation
	5
	2
	10
	MR
	=
	=
	no effect from climate change.

	P4: Secondary Treatment Process in the settling tank.
	Due to breakdown in sludge scraper treatment process will be disturbed and Water of Boo ela will be contaminated with partially treated wastewater.
	All microbial pathogens 
	L7
	Unkn own
	Preventive maintenance and following SOP in the system
	Visual observation normally once a six month,.
	3
	4
	12
	MR
	=
	=
	no effect from climate change.

	P2: Toilet and
containment-stor age/treatment with septic tanks, soak pits.
	Ingestion after
contact with excreta (faeces/urine) due to blocking/ overflowing
	All
microbial pathogens
	U2
	500
	Properly
functioning flush toilets with water supply
	Visual
observation
/Survey
	3
	4
	12
	MR
	-
	+
	Periodicaly empting
the pits

	P2: Disposal of liquid fraction by infiltration
	Ingestion of contaminated groundwater due to
	Faecal pathogens
	L1
	1000
0
	Safe distance from wells would have to be considered.
	Technical Officers In Pradeshiya sabha
	5
	4
	20
	HR
	+
	+
	Likelihood of ground water use is expected to increase during




	
	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact with raw sewage during vacuum tanker operation
	All microbial pathogen s
	W1
	50
	Wearing gloves during work
	NA
	5
	4
	20
	HR
	=
	+
	Wearing gloves, and handwashing with soap or detergent after emptying is not widely practised. In flooding conditions, the likelihood will
increase.

	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact
with faecal sludge caused by
spillage during transport.
	All microbial pathogen s
	L4
	6
	Procedures to deal spillage
	Observations/ Interviews
	3
	2
	6
	MR
	=
	=
	No effect from climate change.

	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact
with faecal sludge while entering or falling into soak pits or septic tanks
	All microbial pathogen s
	W1
	20
	Nil
	NA
	1
	8
	8
	MR
	=
	+
	Flooding can cause collapse of unline septic tanks, and soakage pits. And stability of the tank can be affected by flooding.

	T2: Conveyance
of FS by vacuum trucks
	Injury to the
body, possible asphyxiation, caused by entering or falling into soak pits or septic tanks
	Injury to
the body, including asphyxiat ion
	W1
	20
	Nil
	NA
	1
	8
	8
	MR
	=
	=
	Flooding can cause collapse of unline septic tanks, and soakage pits. And stability of the tank can be affected by flooding.



	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact with raw sewage during vacuum tanker operation
	All microbial pathogen s
	W1
	50
	Wearing gloves during work
	NA
	5
	4
	20
	HR
	=
	+
	Wearing gloves, and handwashing with soap or detergent after emptying is not widely practised. In flooding conditions, the likelihood will
increase.

	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact
with faecal sludge caused by
spillage during transport.
	All microbial pathogen s
	L4
	6
	Procedures to deal spillage
	Observations/ Interviews
	3
	2
	6
	MR
	=
	=
	No effect from climate change.

	Pipe laying and IC installation
	Potential health risk due to exposure to Wastewater during existing sewerage line handling
	All microbial pathogen 
	W1
	20
	Wearing personal protective equipment during the
work
	Observations/ Interviews
	8
	2
	16
	MR
	=
	+
	Flooding can cause collapse of trenches and make it difficult for the construction work

	De Clogging of IC
	Potential health risk due to exposure to Wastewater during existing sewerage line handling
	All microbial pathogen
	W1
	20
	Wearing personal protective equipment during the
work
	Observations/ Interviews
	8
	2
	16
	MR
	=
	+
	Flooding can result to blocking of network






















· 	Assessment and Prioritization of Risk Exposure
The risks were assessed based on its likelihood and severity. The computed level of risk and likelihood equates to the ranking of risks. Where in the risk level was identified. Furthermore, the risk category which require additional control or improvements were listed and described here to highlight the actions to be taken to reduce the risks.

Table 3.2 Prioritized Hazardous events with very high risk

	Sanitation step
	Hazardous event
	Exposu re group
	Numb er of peopl e at risk
	Risk
	Projection of changers in risk with climate change scenarios
	Priority Given

	T1: Cleaning of collecting well
	Ingestion after contact with wastewater and Injury to the body, possible asphyxiation, caused by falling into tanks. 
Suffocation due to lack of oxygen
	W1
	10
	VHR
	Increases in heavy rains
	Very High















	Table 3.3 Prioritized Hazardous events with high risk	
	

Sanitation step
	

Hazardous event
	

Exposure group
	
Number of people at risk
	

Risk
	Projection of changers in risk with climate change scenarios
	

Priority Given	Comment by AddlGM_WR: Add new column to link the improvement plan 
	

	P4: Cleaning of treatment plant (Near the
chlorination Area)
	Injury to the body, possible asphyxiation, caused by entering or
falling into tanks in the treatment plant.
	W1
	2
	VHR
	Increases in heavy rains
	Very High
	

	P4: Cleaning
work in stabilization tank etc.
	Injury to the body,
possible asphyxiation, caused by entering or falling into tanks
	W1
	3
	HR
	No effect from
climate change.
	High
	

	T1: Conveyance of Sewer through the network and pumping
stations.
	Ingestion after contact with excreta during the repair work of blocking network and pipe lines and damaged pipe lines
	U1
	10
	HR
	No effect from climate change.
	High
	

	T1: Conveyance of Sewer through the network and pumping
stations.
	Ingestion after contact with Contaminated ground water with waste water due to the leaks in the pipes of
collecting network.
	L6
	No clear idea
	HR
	Increases in heavy rains
	Medium
	

	T2: Conveyance of FS by vacuum trucks.
	Ingestion after contact with raw sewage during vacuum tanker operation
	W1
	50
	HR
	Increases in heavy rains
	Medium
	

	P22: Disposal of liquid fraction by infiltration
	Ingestion of contaminated groundwater due to infiltration from septic tanks and soak pits into shallow groundwater.
	U1
	10000
	HR
	Increases in heavy rains
	Low
	

	T2: Conveyance of FS by vacuum trucks.
	Ingestion after contact with fecal sludge caused by spillage during
emptying and transport
	U2
	6
	HR
	Increases in heavy rains
	Low
	






























	


















	T1: Conveyance of Sewer through the network and pumping stations
	Ingestion after contact with excreta during the repaire work of blocking pipe lines and damaged pipe lines.
	All microbial pathogens
	W1
	10
	Wearing personal protective equipments during the work
	Visual observation/ further improvements are required	Comment by AddlGM_WR: To be deleted
	5
	4
	20
	HR
	=
	+
	With the rain blockage will increace.

	T1: Conveyance of Sewer through the network and pumping stations
	Waste water, over flow from the manhalls are directed to the Storm water system of the housing scheme and contaminate the Dandugam Oya.
	All microbial pathogens
	L5
	Unkn own
	Proper maitainance of serage network system and proper storm water management prevent the overflow of waste water.
	Visual observation
	5
	2
	10
	MR
	-
	+
	This worsens during heavy rains, due to increase in overflow.

	T1: Conveyance of Sewer through the network and pumping stations
	Contaminate the ground water withwaste water due to the leaks in the pipes of collecting network
	All microbial pathogens
	L6
	No clear idea
	Repairing leaks in the pipe lines in the collecting network
	Visual Observations/Su rveys
	4
	2
	8
	MR
	=
	+
	In rainy season ground water table comes up. Then contaimination is high.

	T1: Cleaning of Primary lifting
	Ingestion after contact with excreta during the cleaning
	All microbial pathogens
	W2
	6
	Following SOP and Wearing personal protective equipments
	Monitoring at the feild
	5
	2
	10
	MR
	=
	=
	no effect from climate change.

	T1: Cleaning of collecting well	Comment by AddlGM_WR: Shall be checked in the field
	If the sand bags are loosen, the people who working in the collecting tank may submerge in the waste water during the cleaning work in the collecting well.
	All microbial pathogens
	W2
	2
	seal the inlet with sand bags.
	Improvement is required to seel the inflow.
	3
	16
	48
	VH R
	=
	+
	During heavy rains, likelihood is increased.

	T1: Cleaning of Screening basket in collecting well.
	Ingestion after contact with wastewater during the cleaning
	All microbial pathogens
	W2
	2
	Wearing personal protective equipments
during the work
	Visual observation
	5
	2
	10
	MR
	
	
	

	P3: Cleaning of
Grit Channel
	Ingestion after
contact with wastewater during the cleaning
	All
microbial pathogen s
	W2
	6
	Wearing
personal protective equipments during the work
	PPE are supplied
by NWSDB by annualy and as per the reqirement
	5
	2
	10
	MR
	=
	=
	no effect from
climate change.

	P4: Cleaning work in treatment plant.
	Injury to the body, possible asphyxiation, caused by falling into tanks
	All microbial pathogen s
	W2
	3
	Wearing personal protective equipments during the work
	PPE are supplied by NWSDB by annualy and as per the reqirement. / further improvements
are required
	2
	8
	16
	HR
	=
	+
	with rain walls will be more slipery.

	P4: Secondary Treatment Process in the Aeration.
	Waste water is sprinkling and they will be ingested to the body.
	All microbial pathogen s
	W2
	5
	Wearing personal protective equipments during the
work
	Visual observation
	5
	2
	10
	MR
	=
	=
	no effect from climate change.

	P4: Secondary Treatment Process in the settling tank.
	Due to breakdown in sludge scraper treatment process will be disturbed and Water of Dandugam Oya is contaminated with partialy treated waste water.
	All microbial pathogens
	L7
	Unkn own
	Preventive maintainance and keeping standby gear Box and other neccesary equipments.
	Visual observation nomally once a six month, weels should be rplaced.
	3
	4
	12
	MR
	=
	=
	no effect from climate change.

	P2: Toilet and
containment-stor age/treatment with septic tanks, soak pits.
	Ingestion after
contact with excreta (faeces/urine) due to blocking/ overflowing
	All
microbial pathogens
	U2
	500
	Properly
functioning flush toilets with water supply
	Visual
observation
/Survey
	3
	4
	12
	MR
	-
	+
	Periodicaly empting
the pits

	P2: Disposal of liquid fraction by infiltration
	Ingestion of contaminated groundwater due to infiltration from septic tanks and soak pits into shallow groundwater
	Faecal pathogens 
	L1
	1000
0
	Safe distance from wells would have to be considered.
	Technical Officers In Pradeshiya sabha
	5
	4
	20
	HR
	+
	+
	Likelihood of ground water use is expected to increase during drought periods.
Severity will increase with more and prolonged flooding due to climate change

	P2: Toilet and containment-stor age/treatment with septic tanks and soak pits
	Ingestion after contact with wastewater during the flooding.
	All microbial pathogens
	U3
	500
	N/A
	Field visits and interviews
	3
	4
	12
	MR
	-
	+
	Due to shallow ground water table, poor drainage of storm water and rain intencity likelihood of flooding have been increaced.

	P2: Toilet and
containment-stor age/treatment with septic tanks and soak pits
	Ingestion after
contact with wastewater during the flooding.
	All
microbial pathogens
	L2
	100
	
	
	3
	2
	6
	LR
	-
	+
	Due to shallow
ground water table, poor drainage of storm water and rain intencity likelihood of flooding have been increaced.

	P2: Disposal of
faecal sludge without treatment or Deep Row Entrenchment
	Ingestion after
contact with faecal sludge discharged without treatment, contaminated surface water or shallow ground water
	All
microbial pathogens
	L3
	1500
	Nil
	NA
	3
	4
	12
	MR
	=
	+
	Generally higher
risk during heavy rains.

	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact with raw sewage during vacuum tanker operation
	All microbial pathogens
	W1
	50
	Wearing gloves during work
	NA
	5
	4
	20
	HR
	=
	+
	Wearing gloves, and handwashing with soap or detergent after emptying is not widely practised. In flooding conditions, the likelihood will
increase.

	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact
with faecal sludge caused by
spillage during transport.
	All microbial pathogen s
	L4
	6
	Procedures to deal spillage
	Observations/ Interviews
	3
	2
	6
	MR
	=
	=
	No effect from climate change.

	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact
with faecal sludge while entering or falling into soak pits or septic tanks
	All microbial pathogen s
	W1
	20
	Nil
	NA
	1
	8
	8
	MR
	=
	+
	Flooding can cause collapse of unline septic tanks, and soakage pits. And stability of the tank can be affected by flooding.

	T2: Conveyance
of FS by vacuum trucks
	Injury to the
body, possible asphyxiation, caused by entering or falling into soak pits or septic tanks
	Injury to
the body, including asphyxiat ion
	W1
	20
	Nil
	NA
	1
	8
	8
	MR
	=
	=
	Flooding can cause collapse of unline septic tanks, and soakage pits. And stability of the tank can be affected by flooding.










	


	


	
	


[bookmark: _TOC_250000]3.4 Assessment and Prioritization of Risk Exposure
The risks were assessed based on its likelihood and severity. The computed level of risk and likelihood equates to the ranking of risks. Where in the risk level was identified. Furthermore, the risk category which require additional control or improvements were listed and described here to highlight the actions to be taken to reduce the risks.

Table 3.2 Prioritized Hazardous events with very high risk

	Sanitation step
	Hazardous event
	Exposure group
	Numb er of people at risk
	Risk
	Projection of changers in risk with climate change scenarios
	Priority Given

	T1: Cleaning of collecting well
	If the sand bags are loosen, waste water will enter in to the collecting well and the people who working in the collecting well, may submerge in the waste water during the cleaning work in the collecting well.
	W1
	2
	VHR
	Increases in heavy rains
	Very High











Table 3.3 Prioritized Hazardous events with high risk


	

Sanitation step
	

Hazardous event
	

Exposure group
	
Number of people at risk
	

Risk
	Projection of changers in risk with climate change scenarios
	

Priority Given	Comment by AddlGM_WR: Add new column to link the improvement plan 

	P4: Cleaning of treatment plant (Near the
chlorination Area)
	Injury to the body, possible asphyxiation, caused by entering or
falling into tanks in the treatment plant.
	W1
	2
	VHR
	Increases in heavy rains
	Very High

	P4: Cleaning
work in stabilization tank etc.
	Injury to the body,
possible asphyxiation, caused by entering or falling into tanks
	W1
	3
	HR
	No effect from
climate change.
	High

	T1: Conveyance of Sewer through the network and pumping stations.
	Ingestion after contact with excreta during the repair work of blocking pipe lines and damaged pipe lines.
	U1
	10
	HR
	No effect from climate change.
	High

	T1: Conveyance of Sewer through the network and pumping
stations.
	Ingestion after contact with Contaminated ground water with waste water due to the leaks in the pipes of
collecting network.
	L6
	No clear idea
	HR
	Increases in heavy rains
	Medium

	T2: Conveyance of FS by vacuum trucks.
	Ingestion after contact with raw sewage during vacuum tanker operation
	W1
	50
	HR
	Increases in heavy rains
	Medium

	P22: Disposal of liquid fraction by infiltration
	Ingestion of contaminated groundwater due to infiltration from septic tanks and soak pits into shallow groundwater.
	U1
	10000
	HR
	Increases in heavy rains
	Low

	T2: Conveyance of FS by vacuum trucks.
	Ingestion after contact with fecal sludge caused by spillage during
emptying and transport
	U2
	6
	HR
	Increases in heavy rains
	Low





1 DEVELOPMENT AND IMPLEMENTATION OF INCREMENTAL IMPROVEMENT PLAN

4.1 Consideration of Options to Control Identified Risks
In this step, variety of ways to control risks, including technology upgrades, changes in management and operation, behavior change measures, and policy and regulatory measures, covering all steps of the sanitation chain were considered.


Table 4.1 Improvement Option at T1: Cleaning of collecting well.

	Step of the sanitation service chain: T1: Cleaning of collecting well.

	Description of hazardous event: If the sand bags are loosen, waste water will enter in to the collecting
well and the people who working in the collecting well, may submerge in the waste water during the cleaning work in the collecting well.

	Exposure group: About 2 people engaged in Cleaning Work in Collecting wells.

	IMPROVEMENT OPTIONS

	Option
	Effectiveness 
	Level of resources
	Effectiveness under climate
	Comments/discussion
	Priority

	
	
	
	scenarios
	
	for

	
	
	
	
	
	improvement

	Use blowers to ventilate the pump wells and deep manholes when carrying out cleaning activities
	High
	High
	Effective
	Plan to purchace the
	Immediate

	
	
	
	
	.
	

	Carry out cleaning work
	Medium
	Low
	Medium
	Untill receive permanent
	Immediate

	with full harness safety kit
	
	
	
	solution, even simple
	

	to lift up the persons at
	
	
	
	solution should be
	

	emergency. Keep wokers
	
	
	
	applied.
	

	stand by for any
	
	
	
	
	

	emergency situation.
	
	
	
	
	



	
Table 4.2 Improvement Option at P4: Cleaning work in Chlorination Area, Stabilization area etc.

	Step of the sanitation service chain: P4: Cleaning work in Aeration, stabilization etc.

	Description of hazardous event: Injury to the body, possible asphyxiation, caused by entering or falling
into tanks

	Exposure group: About 5 workers during the cleaning of treatment plant structures such as stabilization tank.

	IMPROVEMENT OPTIONS

	Option
	Effectiveness

	Level
of resources
	Effectiveness
ss under climate change scenarios
	Comments/discussion
	Priority
for improvement plan

	Wearing personal
Protective equipment during the operation.
	High
	Low
	Effective
	Workers should be
encourage to were the PPE
	Immediate


	Follow the standard
Operational procedures in cleaning work.
	High
	Medium

	Effective
	SOPs should be
Translated in to Sinhala language.
	Medium
Term

	Improve the safety fence
Where can be exposed to the risks.
	High
	High
	Effective
	In most of areas safety
fence are not available
	Medium
Term

	Placing safety ring
buoyance in the Aeration tank, stabilization tank etc.
.
	High
	Medium

	Effective
	Plan to purchase the
Safety ring buoyance in fourth quarter of the 2024.
	Medium
Term






Table 4.3 Improvemment Option at P4: Clening work in Settling Tank and aeration tank.

	Step of the sanitation service chain: P4: Clening work in Settling Tank area.

	Description of hazardous event: Injury to the body, possible asphyxiation, caused by entering or falling
into tanks

	Exposure group: 19 labourers and operators .

	IMPROVEMENT OPTIONS

	Option
	Effectiveness
	Level of resources
	Effectiveness under climate change
scenarios
	Comments/discussion
	Priority for improvement plan

	Prepaire a safety buket and fixing it on the craper bridge. so that the person being cleaned can stand
safely.
	High
	Medium
	Effective
	If any physical discomfort occurs also it will provides safe to the worker.
	High

	Wearing personal protective equipments
during the operation.
	High
	Low
	Effective
	Workers should be encouraged to were the
PPE
	Immediate

















Table 4.2 Improvemment Option at T1: Conveyance of Sewer through the network and pumping

	Step of the sanitation service chain: T1: Conveyance of Sewer through the network and pumping
stations

	Description of hazardous event: Ingestion after contact with excreta during the repaire work of
blocking pipe lines and damaged pipe lines.

	Exposure group: About 10 workers who engaged with maintainance works.

	IMPROVEMENT OPTIONS

	Option
	Effectiveness
	Level of resources 
	Effectiveness under climate change scenarios 
	Comments/discussion
	Priority for improvement plan 

	Implementation of regular
	High
	Medium
	Effective
	NWSDB, Preventive
	Short

	preventive mainainance
	
	
	
	maintenance will reduce
	Term

	programmes covering the
	
	
	
	the high risk with
	

	network.
	
	
	
	minimum cost.
	

	Identify the highly
	High
	High
	In rainy
	NWSDB, Current sewer
	Medium

	vulnerable areas and
	
	
	season
	network is older than 48
	Term

	refurbishment the
	
	
	difficult to
	years
	

	network.
	
	
	engaged
	
	

	Encourage to wear
	Medium
	Low
	Effective
	NWSDB provide necessary
	Short

	personal protective
	
	
	
	PPE to the workers.
	Term

	equipments during the
	
	
	
	
	

	maintainance work.
	
	
	
	
	











Table 4.1 Improvement Option at T2: Conveyance of FS by vacuum trucks

	Step of the sanitation service chain: T2: Conveyance of FS by vacuum trucks

	Description of hazardous event: Injury to the body, possible asphyxiation, caused by entering or falling
into soak pits or septic tanks

	Exposure group: About 20 people engaged in fecal sludge transpot to the waste water treatment plants..

	IMPROVEMENT OPTIONS



	Option
	Effectiveness
	Level of resources
	Effectiveness under climate change
scenarios
	Comments/discussion
	Priority for improvement plan

	Awareness-raising campain targeting vacume truck operators to avoid the accidents near the septic tank.
	Medium
	Low
	Effective
	Awareness programmes Should be organized and carried out in the future.
	Immediate

	providing training on standard operating procedures among service providers
	High
	Medium
	Effective
	Training on SOPs should be given.
	Medium Term

	Wearing personal protective equipments
during the operation.
	High
	Medium
	Effective
	Private service providers are not use PPE and they should be encouraged.

	Immediate













Climate Adaptation Option for a Specific Sanitation Step

	Sanitation Technology
	Most Probable
Climate Change Scenario
	Effect on Sanitation System
	Hazardous Event
	Adaptation Option

	Wastewater
treatment
	More intensive
storm
	Disturb the treatment process by diluting the wastewater and high inflows
	Untreated waste
water/partially treated wastewater diverted to the boo ela 
	

	Wastewater
Treatment
	More intensive
storm
	It disturbs the sedimentation tank.
	Untreated waste
water/partially treated wastewater diverted to the boo ela
	


























1.1 Development of an Incremental Improvement Plan

The incremental improvement plan was prepairded prioroticing the control measures which did not required major funds or time for the next 3 years

	Improvement measure
	Cost Rs.
	Source of funds
	Lead organization	Comment by AddlGM_WR: To be corrected as Responsible staff
	Year 1
	Year 2
	Year 3	Comment by AddlGM_WR: Starting and ending date should be mentioned 


Should be added a new column for progress of activity 

	
	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	1
0
	1
1
	1
2
	Q 1
	Q 2
	Q 3
	Q 4
	Q 5
	Q 6
	Q 7
	Q 8

	T2: Conveyance of FS by vacuum trucks

	Awareness-raising campaign targeting vacume truck operators to becareful near the septic tank/ standard operating procedures 
	15,000
	O& M
	WR-NW Manager office
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Wearing personal protective equipments during the operation.
	25,000
	Gully bowser owners 
	Gully bowser owners
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	T1: Conveyance of Sewer through the network and pumping stations

	
	100,000
	O& M
	WR-NW Manager office
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Implementation of regular preventive mainainance programmes covering the
network.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Installation of gate valve in collective well
	1,200,0
00
	O& M
	WR-NW Manager office
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Identify the highly vulnerable areas and
refurbishment the network.
	500,000
	O& M
	WR-NW Manager office
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Encourage to wear
personal protective
	10,000
	O&
M
	WR-NW Manager office 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	equipments during the
maintainance work.
	
	
	WR-NW Manager office
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	P4: Cleaning work in Aeration, stabilization, settling tank and pump housesetc.

	Rectifying decayed locations in concrete structures
	2,000,000
	O & M
	WR-NW Manager office
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Wearing personal protective equipment during the operation.
	10,000
	
	WR-NW Manager office
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




1.2  Implementation of the Improvement Plan

SSP implementation was challenging, and building upon the initial commitments and motivation of all stakeholders required continuous follow-up. The SSP team leader organized meetings with the SSP task forces on a regular basis to review progress and discuss challenges.















5.MONITORING OF CONTROL MEASURES AND VERIFICATION OF PERFORMANCE


 Definition and Implementation of Operational Monitoring
Monitoring and verification plans were developed using the Tool 5.1. Tool 5.1 helped to decide which control measures should be monitored to ensure each operation.
Table 5.1 Operational monitoring overview
	Sanitation step
	Control measures for a detailed operational monitoring plan

	T2: Conveyance of FS by vacuum trucks
	· Wearing Personal Protective Equipment

	P4: Cleaning work in Aeration, stabilization, settling tank etc.
	· Constructing safety fences covering the areas with a possible risk of falling into the tanks
· Wearing personal protective equipment during the operation.




















Table 5.2 Operational monitoring plan for T2: Conveyance of FS by vacuum truc

	Operational monitoring plan for: Wearing personal protective equipment during the operation.

	Operational limits
	Operational monitoring of the control measure
	Corrective action when the operational limit is exceeded

	Vacuum truck operators who discharge fecal sludge to WR-NW
	What is monitored?
	Whether operators are wearing PPE
	
What action is to be taken?
	
Imposing penalty charges

	
	How is it monitored?
	By visual observation
	
	

	
	Where is it monitored?
	At the fecal sludge unloading point of WR-NW

	Who takes the action?
	Engineering   Assistant who approve for discharge

	
	Who monitors it?
	Engineering Assistant/Lab Assistant who approve discharge 

	When is it taken?
	Immediately

	
	When is it monitored?
	Every time they discharge to the WRC
	Who needs to be informed of the action?
	Regional Manager (WR NW)














Table 5.4 Operational monitoring plan for T1: Conveyance of Sewer through the network and pumping stations
	· Operational monitoring plan for: Wearing personal protective equipments during the operation and maintainance work.

	Operational
limits
	Operational monitoring of the
control measure
	Corrective action when the
operational limit is exceeded

	
	What is monitored?
	Whether workers are
wearing PPE
	
What action is to be taken?
	Apply penalties to workers who do not wear the PPE.

	
	How is it monitored?
	By visual observation
	
	

	
	Where is it monitored?
	Sewer network at the water reclamation center
	Who takes the action?
	Engineering Assistant who supervised the operation and maintenance work.

	
	Who monitors it?
	Engineering Assistant who supervised the operation and maintenance work.
	When is it taken?
	After warning 3 times

	
	When is it monitored?
	Every time they are engaged with the O&M
works.
	Who needs to be informed of the action?
	Manager WR

	


All the workers who engage in Operation and maintainance work should wear the PPE.
	What is monitored?
	Whether workers are
wearing PPE
	
What action is to be taken?
	Apply penalties to workers who do not wear the PPE.

	
	How is it monitored?
	By visual observation
	
	

	
	Where is it monitored?
	Sewer network at the water reclamation center
	Who takes the action?
	Engineering Assistant who supervised the operation and maintenance work.

	
	Who monitors it?
	Engineering Assistant who supervised the operation and maintenance work.
	When is it taken?
	After warning 3 times

	
	When is it monitored?
	Every time they are engaged with the O&M
works.
	Who needs to be informed of the action?
	Managerr





Table 5.5 Operational monitoring plan for P4: Cleaning work in Aeration, stabilization, settling tank etc.
	· Operational monitoring plan for: Improve the safety fence where can be exposed to the risks.

	Operational limits
	Operational monitoring of the control measure
	Corrective action when the operational limit is exceeded

	



Collecting well inflow should be stopped during the cleaning works of final well
	What is monitored?
	Covering all the unsafe areas with safety fence
	What action is to be taken?
	Fixing safety fence

	
	How is it
monitored?
	By visual
observation
	
	

	
	Where is it monitored?
	In the Water reclamation center
	Who takes the action?
	OIC –
EA (Civil)

	
	Who monitors it?
	Engineering Assistant
	When is it taken?
	As soon as possible. (according to the fund
availability)

	
	When is it monitored?
	Daily
	Who needs to be informed of the action?
	 Manager 










Table 5.6 Operational monitoring plan for P4: Cleaning work in Aeration, stabilization, settling tank etc
	· Operational monitoring plan for: Wearing personal protective equipments during the Cleaning and operation work.

	Operational
limits
	Operational monitoring of the
control measure
	Corrective action when the operational limit is exceeded

	







All the workers who engage in Operation and maintenance work should avoid accidents
	What is monitored?
	Operators are
wearing PPE
	What action is to be taken?
	Apply penalties to workers how do not wear the
PPE.

	
	How is it monitored?
	By visual
observation
	
	

	
	Where is it monitored?
	At the water reclamation center and
sewer network
	Who takes the action?
	OIC -


	
	Who monitors it?
	Engineering Assistant who supervises the operation and maintenance work.
	When is it taken?
	After warning 3 times

	
	When is it monitored?
	Every time the workers are engaged with the operation and maintenance
work.
	Who needs to be informed of the action?
	Manager 



1.3 Verification of System Performance	Comment by AddlGM_WR: Consumer satisfaction survey analysis should be displayed 
Complains register details and record should be proven on site  

	Sanitation Step
	Verification

	
	What
	Limit
	When
	Who
	Method

	T1: Conveyance of Sewer through the network and pumping stations.
	the time taken to attend a leak
	< 48 hours
	Monthly
	Manager
	Monthly progress report & monthly progress meeting.

	T1: Conveyance of Sewer through the network and pumping
stations.
	% of No. of complaints attended within 48
hours.
	> 98%
	Monthly
	Manager 
	Monthly report & monthly progress
meeting

	T2: Conveyance of FS by vacuum trucks
	pH Value, Colour, Odor and Oil
	Ph – 6-8
Color and Oder- acceptable level according to the visual observation Oil – Not Allow

	Before discharge
	Pump Operator
	Field testing & Visual observations

	P4: Treatment Processe
	BOD, COD,TSS,
Colour Level in the influent, and the effluent of the treatment plant.
	COD <250mg/l BOD < 30mg/l TSS < 50 mg/l
	Once a week
	Lab Assistant
	By sample testing

	P4: Treatment Processe
	BOD, COD,TSS,
Colour Level in the influent, and the effluent of the treatment plant.
	COD <250mg/l BOD < 30mg/l TSS < 50 mg/l
	Once a week
	Lab Assistant
	By sample testing



1.4 Auditing the System
It was decided to review and audit the sanition saftety planning of Kurunegala WRC internally once in an year and externally once in an year.



2 DEVELOPMENT OF SUPPORTING PROGRAMMES AND REVIEW PLANS

Identification and Implementation of Supporting Programmes
Programme to enhance the protection during cleaning of Main collecting well. The ssp was target to improve the safety of workers during the cleaning of main well at Kurunegala wastewater treatment plant. There are is no perfect closing system for stop the entering of waste water to the main collecting well during the preventive maintenance work. Therefore, it was decided to install a gate at manhole prior to the main collecting well. Currently, the preparation of suppliers list is being progressed. 


· Programme to enhance the safety on the treatment Plant 
At present, there is no perfect security fence on the treatment plant. Hence, it was decided to install a perfect fence on the plant in order to secure the safety of worker and visitors during walking on the treatment plant floor. Currently, procurement of material for the above is being processed.



· Programme to enhance the coverage with vacuum pump service providers.
The SSP was to target the Kurunegala wastewater treatment plant and the vacuum track service providers who discharge the fecal sludge to the Kurunegala wastewater treatment plant. By conducting the programmes connected with the Environment police, it will be able to increase the number of the private vacuum truck service providers who get the service from Kurunegala wastewater treatment plant. It will ensure the safe sewage disposal in the areas around the Kurunegala by providing a safe end use option.

· Programme to reduce the storm water collecting to the sewer conveyance system.
During the rainy period, storm water is diverted to the sewer collecting network in the Kurunegala Municipal Limits. Therefore, wastewater is diluted and the biological treatment process is disturbed. Therefore, supportive programme to be conducted with Kurunegala Municipal limits to implement a suitable solution such as refurbishment the storm water network.


· Programme to ensure the quality of the treatment process and the effluent by improving the onsite testing facility in the Kurunegala network area.
The quality of the treatment process is verified by testing the influent and effluent at once a week by the water reclamation center laboratory. By increasing the onsite testing facility in the Kurunegala wastewater treatment plant itself, it will be helpful to ensure the quality of the treatment process. It will ensure the safe sewage disposal in the areas around the Kurunegala by providing a safe end use option.

· Map the location of the leak point/overflow, on the network map.

.


2.1 Periodic Reviewing and Updating the SSP Outputs
It was decided to revise the SSP in 12 months according to the improvements of the proposed SSP and the new risk that arose.
Annexes
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Introduction

NWSDB, Kurunegala water reclamation center has formulated an Emergency Response Unit. This Unit is planned to response all types of Emergencies in the Kurunegala WRC. The aim of this plan is to treat the waste water due to an emergency with in the 24 hours and to cater the minimum lifeline and waste water treat during emergency until supply is restored or normalcy is attained.
This plan involves mainly Disaster Management Center and other stakeholders of Kurunegala wrc such as Pradeshiya Sabha, Schools, Department of Health, Divisional Secretariat, Irrigation Depatment, CEB, Police and other local authorities.

Emergency Response Plan in Kurunegala wrc can be categories as follows,
· Response Plan
· Major distribution main failure
· Power outage in water supply system
· Intake reservoir/Service tanks
· Water quality issues
· Protocol for managing threats to the waste water treat
· Protocol for response to unauthorized entry to a water supply asset
· Treat to the system infrastructure/Landslides

· Contingency Plans
· Intermittent supply
· Water main shutdown procedures

· Risk Management
· Customer complains
· Financial and Corporate Services
· Strategy and Communications
· People and Culture
· Infrastructure Services

Section 01. System Information
System information

	
Scheme Name and Address
	
Kurunegala WRC

	Basic Description and Location of System Facilities
	
Refer SSP

	
Location/Town
	
Kurunegala

	Population Served and Service Connections from Division
	
10000 people
	
2237 connections

	
System Owner
	
National Water Supply and Drainage Board

	
	
	0114831468
	Office Phone

	Name, Title, and Phone Number of Person Responsible for Maintaining and Implementing the Emergency Plan
	Manager, C.J Ransingha
	0777633321
	Mobile



Section 02. Chain of Command – Lines of Authority
The first response step in any emergency is to inform the person at the top of this list, who is responsible for managing the emergency and making key decisions.
Chain of command – lines of authority

	Name and Title
	Responsibilities During an Emergency
	Contact Numbers

	
OIC-Kurunegala (WRC)
	
Operation and Maintenance Plant
	
0714436521

	EA
(civil)-Raddoluga ma (WRC)
	
Operation and Maintenance Network system
	
0714898653

	
O&M Engineer or Area Engineer
	
Coordination, resource allocation, Operation and Maintenance
	
0764583668

	Electrical EA
	Coordination, resource allocation, Operation and Maintenance
	0773900557

	Mechanical EA
	Coordination, resource allocation, Operation and Maintenance
	0716407880

	
Chemist
	
Water quality analysis
	
0771453791

	
Manager
	
Coordination, resource allocation
	
0777633321

	
DGM
	
Authorization
	
0772918534



Section 03. Events that Cause Emergencies
The events listed below may cause water system emergencies. They are arranged from highest to lowest probable risk. The list shall be updated as the emergencies occurred in the same WSS and the other WSSs operated in Sri Lanka 
Events that cause emergencies
	Type of Event
	Probability or Risk (High-Med-Low)
	Comments

	Power failure
	Low to high
	

	Chlorine leakage
	Low to high
	

	Mechanical equipment failure
	Low to high
	

	Electronic equipment failure
	Low to high
	

	Earth Slip / drought
	Low to high
	

	Terrorist attack
	Low to high
	

	Biological attack
	Low to high
	






Section 04. Emergency Notification
Notification call-up lists - Use these lists to notify first responders of an emergency.

	Organization or Department
	Name & Position
	Telephone
	Email

	Local Law Enforcement
	OIC-Kurunegala Police station
	0112292857
	

	Fire Department
	Fire Brigade
	0112422222
	

	Emergency Medical Services
	Ambulance service
	1990
	

	Chlorine leakage
	Paranthen chemicals
	0112437556
	

	Neighboring Water Reclamation Center (not connected)
	OIC- Ekala
	0707517860
	

	Electricity Board
	C E B Ja ela
	0114344736
	

	Irrigation Department
	Enginner
	0714443662
	

	Hospitals or Clinic(s)
	MOH
	0714511732
	

	Chemist
	T.A.D A. I Jaythilaka
	0771453791
	

	Mechanical/Electrical Section
	Mech EA

Ele Ea
	0716407880

0773900557
	

	RDA / PRDA / PS
	RDA- EA
	0714472580
	

	
	PRDA-General
	0312233621
	

	
	PS-TO
	0773753087
	

	JCB
	Operator
	0716169247
	

	Supply Section
	Supply Officer
	0714482919
	



	Organization or Department
	Name & Position
	Telephone
	Email

	Newspaper - Local
	Media notifications done by the Secretary of the Ministry. Only inform to DGM for further actions.
	

	Newspaper – Regional/State/Tribal
	
	

	Radio
	
	

	Radio
	
	

	TV Station
	
	





Media Notification

Notification procedures

Notify water system customers of potential water shortage

	Who is Responsible:
	DGM(GCS)/Manager(Ekala)

	Procedures:
	Public Announcement, Media message




Contact service and repair team

	Who is Responsible:
	OIC Kurunegala WRC



	Procedures:
	Assigning working team with resources




Contact neighboring wastewater systems, if necessary

	Who is Responsible:
	O & M Engineer



	Procedures:
	Telephone call/messages










Procedures for issuing a health advisory

	Who is Responsible:
	Manager, Chemist, Sociologist,

	Procedures:
	Contact MOH office, PHI



Section 05. Effective Communication

Communication with customers, the news media, and the general public is a critical part of emergency response.
Designated public spokesperson

Designate a spokesperson (and alternate) and contact your local primacy agency for delivering messages to the news media and the public.
Designate a spokesperson and alternates

	Spokesperson
	Alternate

	General Manager
	DGM-GCS





Health advisories

During events when water quality and human health are in question, it may be necessary to issue a health advisory that gives advice or recommendations to water system customers on how to protect their health when drinking water is considered unsafe. These advisories are issued when the health risks to the consumers are sufficient, in the estimation of the water system, state or tribal, or local health officials, to warrant such advice.

Section 06. Response Actions for Specific Events
In any event, there are a series of general steps to take:

1. Analyze the type and severity of the emergency
2. Take immediate actions to save lives
3. Take action to reduce injuries and system damage
4. Make repairs based on priority demand
5. Return the system to normal operation.
The following tables identify the assessment, set forth immediate response actions, define what notifications need to be made, and describe important follow-up actions.
A. Power outage

	
7	Assessment
	Finding out the details for power outage such as duration of outage, affected areas etc from the Electricity board

	Immediate Actions
	Telephone Call

	Notifications
	OIC Kurunegala (WRC), Pump operators

	Follow-up Actions
	Power supply from Generator








B. Network line break

	
8	Assessment
	Affected areas and consumers, priority customers,

	Immediate Actions
	Assigned team for rectification

	Notifications
	OIC Kurunegala (WRC), O&M Engineer(Ja Ela/Ekala)

	Follow-up Actions
	Immediate rectification / Corrective actions / study the situation / case studies




C.  Chlorine system failure

	
9	Assessment
	Chlorine neutralization / Health assessment of infected workers

	Immediate Actions
	Contact health services / shut down of the plant / first – aids / rectification of the system / restore the security / commissioning of the plant

	Notifications
	Fire / police / health services / top management

	Follow-up Actions
	Case study / corrective actions












D. Treatment equipment

	
10  Assessment
	Quality of the treated water / PH, BOD,COD,TSS,

	Immediate Actions
	Rectify the problem and Recommissioning of plant after rectification

	Notifications
	Consumers / top management Media if situation lasts long

	Follow-up Actions
	Case study / corrective actions



E. Source pump failure

	
11  Assessment
	Quantity of waste water pumping from the plant

	Immediate Actions
	Inform Eng(O&M) and M&E group / operation of stand-by pumps

	Notifications
	Eng(O&M) / M&E over the phone / top management

	Follow-up Actions
	Case study / corrective measures / spares arrangement



F. Microbial (coliform, E. coli) contamination

	
12  Assessment
	Bacteriological reports of the treated water

	Immediate Actions
	Shut down of the plant / adjust disinfection system / disinfection of stored water / rectification and recommissioning

	Notifications
	OIC (Kurunegala / Eng (O&M) / Chemist

	Follow-up Actions
	Case study / corrective measures







G. Chemical contamination

	
13  Assessment
	Chemical composition report of treated water

	Immediate Actions
	Shut down the operation / identification of contaminant source / rectification and recommissioning

	Notifications
	OIC (Kurunegala / Eng(O&M)/Manager(WR-J/E)/ Chemist

	Follow-up Actions
	Case study / corrective measures / evaluating




H. Vandalism or terrorist attack

	
14  Assessment
	Chemical/ Bacteriological composition report of treated water and plant equipment report

	Immediate Actions
	Shut down the plant / contact security services

	Notifications
	Workers / public / top management / security services (police and forces)

	Follow-up Actions
	Case study / evaluating / mental condition survey













I.	Earth Slip

	
15  Assessment

	n/a

	Immediate Actions
	Shut down of the plant / Protection of M&E equipment / protection of the plant

	Notifications
	Disaster Management Centre / top management / fire

	Follow-up Actions
	Rectification and recommissionning




J. Hazardous materials spill in vicinity of sources or system lines

	
16  Assessment
	Chemical / biological and other reports

	Immediate Actions
	Rectification and recommissioning

	Notifications
	Top management / consumers

	Follow-up Actions
	Analyzing the situation





K. Electronic equipment failure

	
17  Assessment
	Water quality and quantity / responsiveness of the particular equipment

	Immediate Actions
	Inform to ME/EE/EA(Mech)

	Notifications
	Eng(O&M)/
R.Manager(WR-Jaela Ekala)

	Follow-up Actions
	R.Manager(WR-Jaela Ekala)Case study / corrective measures



L. Fire

	
18  Assessment
	Water quality report of treated water and plant equipment report

	Immediate Actions
	Inform to relevant party(OIC/RM) , used fire extinguisher(training person) and go to “assemble point “

	Notifications
	OIC/Eng(O&M) / R.Manager(WR-Jaela Ekala)

	Follow-up Actions
	Analyze situation



R.Manager(WR-Jaela Ekala)

M. Other

	
19  Assessment
	As per the situation

	Immediate Actions
	Inform to relevant party / Eng(O&M) / R.Manager(WR-Jaela Ekala)

	Notifications
	Eng(O&M) / R.Manager(WR-Jaela Ekala)

	Follow-up Actions
	Analyze situation



Section 7. Alternative Water Sources

Alternate source(s) of water

	Alternative Sources
	
Names
	
Phone
	
Availability
	Is the Water Safe for Drinking?

	Tanker trucks in
	NWSDB Jae
	Eng (O&M)
	Available
	Safe

	the area available
	la/Ekala (WR),
	
	
	

	to deliver bulk
	
	
	
	

	water for potable
	
	
	
	

	use
	
	
	
	

	Tanker trucks in
	Disaster Mgt Cen.
AG Offices (PS)
Irrigation Dept.
	0112136136
	Available
	Safe

	the area available
	
	031 2222836
	
	

	to deliver bulk
	
	0773753087
	
	

	water for potable
	
	0714443662
	
	

	use (with other
	
	
	
	

	organizations)
	
	
	
	

	Tanker trucks in
	PRDA
	0312233621
	Available
	Unsafe

	the area available
	Irrigation Dept.
	
	
	

	to deliver bulk
water for
	
	0714443662
	
	

	non-potable use
	
	
	
	








Section 8. Plan Approval
This plan is officially in effect when reviewed, approved, and signed by the following people:

	
Name/Title
	
Signature
	
Date

	G.D.M Nevil (DGM)
	
	

	
Eng.C.J Ranasingha (R.Manager(WR-
Ekala/Jaela)
	
	

	Eng.D.M.W.JB. Dissanayaka.(O &M Engineer)
	
	

	
A.W.A.D.J.R.Abesekara(OIC Kurunegala WRC)
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Figure 2.1 - System Map
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