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    SANITATION SAFETY PLANNING
      SSP IN JAYAWADANAGAMA REGION 
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Abbreviation
	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 

	STP
	Sewage Treatment Plant

	TP
	Treatment Plant

	TSS
	Total Suspended Solids

	UDA
	Urban Development Authority

	VT
	Vacuum Truck

	VTU
	Vacuum Truck Unit

	WR
	Water Reclamation

	WWTP
	Wastewater Treatment Plant

	WWTS
	Wastewater Treatment System


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
INTRODUCTION
The SSP is a proactive approach recommended by the World Health Organization (WHO) for the management of sanitation systems. It aims to identify potential hazards and implement control measures to minimize risks associated with wastewater management. The plan emphasizes a systematic assessment of the entire sewerage system, from collection to final disposal, ensuring that all potential risks are addressed.

This report outlines the current state of the Jayawadanagama sewerage system, identifying key components, potential hazards, and associated risks. It details the methods and processes employed to assess these risks and presents a series of control measures designed to mitigate them. The ultimate goal of this SSP is to ensure the continued safety and reliability of the sewerage system, protecting both the residents of Jayawadanagama and the broader environment.The coverage area includes Kaduwela,Kotte and Colombo Municipal Councils.

The main types of sanitation system in the are:

· Sanitation system 1 – Jayawadanagama Water Reclamation System
Jayawadanagama Water Reclamation System

The Jayawadanagama sewerage system situated in Battaramulla in Western Province of Sri Lanka. The location details of CMC and Jayawadanagama sewerage system are shown in the following figures.
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Figure 1: Colombo Municipal Council Area
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Figure 1: Jayawadanagama Pumping Main
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Figure 2: Jayawadanagama Housing Scheme

With this SSP, NWS&DB aims to identify all potential hazards and quantify the risk associated with exposure to the sewage and faecal sludge throughout the sanitation chain including exposure to the end-products.
The coverage area includes Kaduwela,Kotte, Colombo Municipal Council areas. This SSP was done for the above mentioned wastewater management system. 

1 PREPARATION FOR SANITATION SAFETY PLAN (SSP)

1.1 The SSP Area and the Lead Organization
SSP area
The area of the system consisted of the entire wastewater infrastructure managed by the NWSDB, including household connections to the Jayawadanagama sewer networks and pumping stations. Because, some houses are served with on-site systems (e.g. Septic tanks and soakage arrangements), the faecal sludge management system, where workers, users, and community exposes to the wastewater (Sewage and faecal sludge) during collection, transport and disposal, was also included.

Lead organization
National Water Supply and Drainage Board (NWSDB) is the SSP lead organization.
1.2 The SSP Team
SSP team leader

Regional Manager Jayawadanagama, water reclamation division of NWSDB was appointed as the SSP team leader, having many years of experience in designing sanitation projects, and has resources, knowledge and management skills to lead project implementation. 
The SSP core team

	SANITATION STEP
	SSP TEAM MEMBERS AND REPRESENTATION

	Toilet and Containment – (Storage/treatment)
	Municipal Councils, Urban Councils and Pradeshiya sabha (Kaduwela ,Kotte, Colombo Municipala councils)

	
	Central Environmental Authority (CEA)

	
	Medical officer of health (MOH) – Kaduwela, Kotte,Battaramulla,Malabe

	
	Public health investigator (PHI) – Battaramulla, Kaduwela, Kotte,Malabe

	
	Non-governmental organization (NGOs) working with sanitation for vulnerable populations

	Conveyance (Emptying and transport of sewage and/or faecal sludge)
	SSP team leader, O&M Engineer, Mechanical Engineer EA (Civil), EA (Electrical), OIC (Jayawadanagama), OIC (Parliament), EA (Mechanical)

	
	Private and Public (NWSDB and pradeshiya sabha) vacuum truck operators, Sanitation workers and service providers

	
	Authority for traffic law enforcement and licences

	Treatment and disposal
	SSP team leader, O&M Engineer, Mechanical Engineer EA (Civil), EA (Electrical), OIC (Jayawadanagama), OIC (Parliament), EA (Mechanical)

	
	Central Environmental Authority (CEA)

	
	Department of environmental engineering and management, Faculty of civil engineering, University of Moratuwa

	Entire sanitation service chain
	Official of the NWSDB (SSP leader)

	
	Public health official

	
	Climate change adaptation official or expert

	
	Representative of the district secretariat

	
	Representative of the divisional secretariat (Battaramulla, Kotte, Kaduwela


Roles of the individuals on the SSP team in NWSDB
	NAME/JOB
	TITLE
	REPRESENTING
	ROLE IN SSP TEAM
	CONTACT INFORMATION

	A.Sivabalan
	Regional Manager
	NWS&DB
	Team Leader
	777883832

	H.K.G.K.Alwis
	Engineer (Civil)
	NWS&DB
	Facilitator
	762074945

	M.P.M.C.Deshapriya
	Engineer (Mechanical)
	NWS&DB
	Supporter  in mechanical section 
	777811243

	W.R.P Wanasinghe
	OIC (Jayawadanagama)
	NWS&DB
	Supporter  in operation & maintainance section
	0767537235

	P.H.W.K.Samarawickrama
	OIC (Parliament)
	NWS&DB
	Supporter  in operation & maintainance section
	714445466

	H.M.M Herath
	EA (Mechanical)
	NWS&DB
	Supporter  in mechanical section
	0773887941

	A.L.Kapila Bandu
	EA (Electrical)
	NWS&DB
	Supporter  in Electrical section
	714166611

	
	
	
	
	


Stakeholder analysis 
Because of the size and complexity of the sanitation systems in Jayawadanagama, 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. 
Establishment of steering committee
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 – Colombo
· Head of Water Reclamation Section of NWSDB

· Members of Local Authorities (MCs/UCs/PSs) – Mayor/Chairman/Secretary (Kaduwela, Battaramulla, Kotte,Colombo)
· Divisional Secretaries– Battaramulla, Kaduwela, Kotte  
· Head of Ministry of Education 

· Head of Exams department

· Head of Engineering – Sri Lanka Parliament
· Head of CEA – Battaramulla
· Head of UDA – Battaramulla
· Head of Regional Health Department (MOH) – Kaduwela
· Head of Agricultural Department – Battaramulla
· Hospital-Koswaththa

· C E B –Baththaramulla

· Manager- Kotte (NWSDB)

· Police station- Thalangama

· Police station – Wealikada

· Central Environmental Authority
· Provisional Road Development Authority-Baththaramulla

· Road Development authority -Baththaramulla
1.3 Establishment of SSP Priorities
It was not feasible to develop SSP for all sanitation systems in Jayawadanagama region  because of limited resources. 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.
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. 
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Members of the steering committee decided to consider following priority areas in SSP; 

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


Sewered areas

In Jayawadanagama housing  scheme, almost all of the household units are connected to the sewer network.


There are also instances, interception chambers from households connected to the 
sewers or manholes overflow due to blockages. The wastewater is leaked into the  

              environment creating nuisance and pollution ending in the loss of the reputation of 
              NWSDB. The public in the area faces inconvenience. The leak repair adds cost to the 
             day-to-day operation and maintenance activities including replacing materials and 
             additional labour costs. Further, the faecal sludge receiving terminated during the 
            leak  until it is fixed. This creates an income loss of about 200,000 LKR per day.


Unsewered areas
The most unsewered areas within and outside the limits of the sewer network in Jayawadanagama sewage is handled by onsite sanitation systems such as septic tanks and soakage pits. Houses with septic tanks and soakage arrangements located in these areas are regularly served by Jayawadanagama Pump House through a NWSDB own vacuum truck or 3rd party vacuum trucks registered in NWSDB. 

Jayawadanagama pump House utilizes vacuum truck units (VTUs) to collect faecal sludge from 
customers in unsewered areas. The VTUs have to service selected areas each day to ensure septic tanks of all customers are covered once in every 3 - 5 years.

There are also instances, when customers request immediate desludging (e.g.,         overflowing septic tanks) which are classified as unplanned activities, water reclamation 
centers will cater to such requests having spare capacity. Such desludging requests are 
handled by either NWSDB or 3rd party vacuum trucks.


Customers have to support the desludging activities. Once, VTUs have reached the 
premises which requires desludging, the personnel prepare the hose to be used, opens 
the septic tank cover slab or MH cover and proceed the desludging work. After desludging work finished, VTU personnel will cover the septic tank and customer has to 
seal it. Then the  VTU and personnel will move and attend to another desludging work 
until the VTU reach to its maximum capacity. Finally, the VTU will depart to the Jayawadanagama Pump House sump  for unloading.

2 
SYSTEM DESCRIPTION
The regional manager of the Water Reclamation Section in Jayawadanagama, NWS&DB, oversees the provision of sewer service connections, maintenance and repair of the sewer network, handling customer complaints, and the operation and maintenance of wastewater facilities (sewage and faecal sludge). Additionally, the manager is responsible for planning the expansion of sewerage coverage. The main tasks for sanitation services include regular cleaning of septic tanks, sewage and faecal sludge management, handling customer complaints, fleet maintenance, and planning for the expansion of sanitation coverage within the Jayawadanagama water reclamation system.

Sewered areas receive sewerage services, including the installation of new sewer service connections and the operation and maintenance of pump houses, conveyance systems, and the sewer network. For areas not connected to the sewers but with septic tanks, faecal sludge management services are provided. This includes desludging and treating septic tank wastewater on request and coordinating with customers.

The Ethulkotte and the Parliament pump stations, established in 1980, serve the Parliament Complex. Wastewater collected at the Ethulkotte pump station is pumped to a Colombo Municipal Council (CMC) manhole at Tickle Road, Borella, then flows by gravity to the CMC pump station at Tickle Road, Borella. In 1983, the 'Jayawadanagama Scheme (Stage I)' was established. Wastewater from this scheme is collected by gravity mains to the ‘Jayawadanagama Stage I’ pump station and connected to the existing pumping main at the Parliament entrance, which pumps to the Ethulkotte pump station. Later, the Sethsiripaya (1984) and Isurupaya (1985) pump stations were connected to the same pumping main at the Parliament roundabout and the Parliament entrance, respectively. Stage II of the Sethsiripaya pump station was commissioned and connected to Stage I in 1988.

In 1998, the Diyawanna Garden pump station (Stage II) was established to serve the Diyawanna Garden housing area, and the collected wastewater is pumped to a manhole at the ‘Jayawadanagama Stage I’ pump station. In 2018, the Jayawadanagama Stage III pump station was established, pumping wastewater to a manhole of the Jayawadanagama housing scheme of Stage I. The Jayawadanagama Stage III pump station is also known as the NHDA pump station. An additional pump house was constructed in 1995 at the Jayawadanagama Stage I pump station to cater to the flow from the Jayawadanagama Stage II and III pump stations. The details are provided in a flow diagram in Annex 1.

Furthermore, wastewater generated at the Department of Examination and Government Analytical Department is connected to the Isurupaya pump station through their dedicated pump stations, commissioned in 20xx and 2012, respectively. The MP quarters in Madiwela, with 54 apartments, have a wastewater collection system with a pump station commissioned in 1999. Wastewater from this pump station is pumped to the Parliament pump station. The Speaker’s Residence has a dedicated sewage pump station, and sewage from this pump station is pumped to the Sethsiripaya Stage I pump station.

The Jayawadanagama housing scheme generates wastewater from 809 residents and six commercial institutions. In addition to domestic wastewater, on average, 55 loads (300 m³) per day of faecal sludge from vacuum emptiers are unloaded at the Jayawadanagama Stage I pump station. This load of faecal sludge is equivalent to 1,500 PE based on the flow rate. However, the BOD equivalent varies widely due to the varying characteristics of faecal sludge. Analysis of faecal sludge characteristics has begun at the Jayawadanagama Stage I pump station for further study. Faecal sludge was received at the Ethulkotte pump station from 2015-2016 but was terminated due to renovation at the Tickle Road CMC pump station.
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Annex 1 - Jayawadanagama to Colombo Municipal Council manhole at Tickle Road Wastewater Management - Schematic Diagram



System Map

Jayawadanagama water reclamation system

The system starts with households where wastewater is generated (Domestic wastewater). Households are connected to the sewer network. In addition to households, wastewater from commercial customers is accommodated as long as their wastewater is domestic in nature.    

P1: Sewage from households, and commercial establishments

The system starts with households where wastewater is generated. At present

        around 3000 households are connected to the sewer network. In addition, wastewater
         from 95 
commercial, 60 government institues , 16 board quarters, and 20 other

       establishments are accommodated as long as their wastewater meets the discharge
        standards to public sewer. This is verified by the Water Reclamation region 

        Jayawadanagama through field investigations.



T1: Sewer network and pumping station

The wastewater generated by consumers, flows under gravity to sewer manholes and 
eventually collected at a Jayawadanagama  Pumping Station (PS). The sewer network comprises with around 30km of gravity sewers, and 2km of pumping sewers, which lies in Jayawadanagama Housing Scheme . Further, the system comprises with 250 nos. of 
manholes. This sewer network enables the transportation of sewage to the Ethulkotte(Pumping) station. The pump station consist of an underground sump, a pump house, a generator room. Then Pumps to Tickle road pump House.
P2: Toilet and containment – storage/treatment with septic tanks and soakage pits

At present Water Reclamation Center accepts faecal sludge from Jayawadanagama 
              and surrounding local authorities areas.


T2: Conveyance of faecal sludge by vacuum trucks


The faecal sludge from household and commercial utilities are transported to WRC 
through VTU owned by NWSDB or 3rd party (Private or local authority own) VTUs
              upon 
request by the households.

2.1 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
	Sanitation Step
	Description of the System Flow (Excreta-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, commercial establishments
	SS1=Receipt of sewage from households, commercial establishments
	About 1500 m3 per day WW is collected. BOD could reach 300 mg/l
	The sewage (Municipal WW) could contain faeces and urine (Black water), bathing water (Grey water), kitchen WW through grease traps.
	Biological

Chemical

	T1: Sewer network and pumping stations
	SS2=Transfer (Conveyance) of WW from WW generation stage to WWTP via sewer network and pumping stations
	About 1500 m3 per day WW is collected. BOD could reach 200 mg/l
	Strength of WW is reduced due to dilution
	Biological

Physical

Chemical

	P2: Toilet and containment-storage/treatment with septic tanks and soak pits
	SFS1=Faecal sludge collected in septic tanks and soak pits [Faecal sludge-solids and water that are collected in underground tanks]


	About 100 m3 per day WW is collected. BOD could reach 600 mg/l


	The sludge could contain anal cleansing materials, menstrual hygiene products, sharp objects and other foreign material. It may also contain chemicals present in grey water.

Depends on the soil type/ ground water table/Climate
	Biological

Physical

Chemical

	T2: Conveyance FS by vacuum trucks
	SFS2=Faecal sludge emptied into vacuum trucks and transported to the WWTP


	About 100 m3 of faecal sludge is received every day.


	No expected variations.


	Biological

Physical




2.2 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 are there, 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.

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. Workers handling the cleaning of septic tanks and faecal sludge management. Employees operating and maintaining wastewater facilities, pump stations, and conveyance systems.
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. Employees working at the Department of Examination, Government Analytical Department, and the Parliament Complex, including those involved in the maintenance and oversight of sanitation services in these facilities.
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 products.
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. 

By identifying these exposure groups, the SSP can address the specific risks faced by each group, implement appropriate safety measures, and ensure that communication and training are tailored to their specific needs. This approach helps in minimizing health risks and ensuring the safe operation of the sanitation system in Jayawadanagama.
2.3 Supporting Information

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,

	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
3.1 Identification of Hazards and Hazardous Events

The identification of hazards and hazardous events in the Jayawadanagama sanitation system is crucial for ensuring the safety and effectiveness of the sanitation services. The following are potential hazards and hazardous events identified for the Jayawadanagama area:
Physical Hazards

· Blockages and Overflows: Blockages in the sewer network or pump stations can cause overflows, leading to exposure to untreated sewage.
· Pump Failure: Mechanical or electrical failure of pumps, leading to the cessation of wastewater conveyance and potential overflows.

· Pipe Bursts: Bursts in sewer pipes can result in leakage of untreated wastewater into the environment.

Biological Hazards

· Pathogenic Microorganisms: Presence of bacteria, viruses, and parasites in sewage and faecal sludge can pose serious health risks to workers and the public.

· Vector Attraction: Accumulation of sludge can attract vectors such as flies and rodents, which can spread diseases.

Chemical Hazards

· Toxic Chemicals: Presence of hazardous chemicals from industrial or commercial discharges can contaminate wastewater and pose risks to workers handling the sludge.

· Disinfectant Residues: Improper use of disinfectants can leave harmful residues in treated water or sludge.

Operational Hazards

· Human Error: Mistakes during operation or maintenance, such as improper handling of equipment or incorrect desludging procedures, can lead to accidents or contamination.

· Inadequate Maintenance: Poor maintenance practices can result in equipment failure or leaks in the system.
 Environmental Hazards
· Heavy Rainfall and Flooding: Extreme weather events can overload the sewer system, causing overflows and contamination of surface water bodies.

· Groundwater Contamination: Leakage from septic tanks or broken pipes can contaminate groundwater, posing health risks to residents using well water.

Socioeconomic Hazards

· Inadequate Infrastructure: Lack of sufficient sewerage coverage or inadequate sanitation facilities in certain areas can lead to improper waste disposal and health risks.

· Public Non-Compliance: Improper disposal of waste or non-compliance with sanitation guidelines by residents can increase the risk of blockages and contamination.

Specific Site Hazards

· Ethulkotte and Parliament Pump Stations: Historical data indicates that these stations are critical points in the system, and any failure or overflow here can impact the entire network.

· Vacuum Emptiers at Jayawadanagama Stage I: Handling of large volumes of faecal sludge requires stringent operational protocols to prevent spills and contamination.

By identifying these hazards and hazardous events, the SSP can develop and implement appropriate risk management strategies to mitigate these risks and ensure the safety of the sanitation system in Jayawadanagama.

3.2 Identification and Assessment of Existing Control Measures

Identifying and assessing existing control measures is essential to ensure that potential hazards and hazardous events in the Jayawadanagama sanitation system are effectively managed. The following are the control measures currently in place, along with an assessment of their effectiveness:

Physical Hazards

1. Blockages and Overflows
· Control Measure: Regular inspection and maintenance of the sewer network.

· Assessment: Effective in preventing blockages, but periodic reviews and updates of maintenance schedules are necessary to address any emerging issues.

2. Pump Failure
· Control Measure: Routine maintenance and servicing of pump stations.

· Assessment: Generally effective, but there should be contingency plans and backup systems in place to handle pump failures promptly.

3. Pipe Bursts
· Control Measure: Monitoring system for early detection of leaks and bursts.

· Assessment: Effective if the monitoring system is properly maintained and regularly updated.

Biological Hazards

1. Pathogenic Microorganisms
· Control Measure: Use of personal protective equipment (PPE) by sanitation workers.

· Assessment: Effective, but requires regular training and strict enforcement to ensure compliance.

2. Vector Attraction
· Control Measure: Regular cleaning and timely removal of accumulated sludge.

· Assessment: Effective if done consistently and thoroughly.

Chemical Hazards

1. Toxic Chemicals
· Control Measure: Monitoring and regulating industrial discharges into the sewer system.

· Assessment: Effective if regulations are strictly enforced and regular inspections are conducted.

2. Disinfectant Residues
· Control Measure: Proper dosing and monitoring of disinfectant use.

· Assessment: Effective if staff are well-trained and monitoring is consistent.

Operational Hazards

1. Human Error
· Control Measure: Comprehensive training programs for all operational staff.

· Assessment: Effective if training is ongoing and regularly updated to cover new procedures and technologies.

2. Inadequate Maintenance
· Control Measure: Implementation of a preventive maintenance schedule.

· Assessment: Effective if the schedule is strictly followed and reviewed regularly.

Environmental Hazards

1. Heavy Rainfall and Flooding
· Control Measure: Design and implementation of overflow systems and retention basins.Maintain Infiltration analysis.
· Assessment: Effective if systems are properly maintained and regularly tested.

2. Groundwater Contamination
· Control Measure: Regular inspection of septic tanks and prompt repair of any leaks.

· Assessment: Effective if inspections are thorough and repairs are timely.

Socioeconomic Hazards

1. Inadequate Infrastructure
· Control Measure: Planning and implementation of infrastructure expansion projects.

· Assessment: Effective if projects are well-funded and completed on schedule.

2. Public Non-Compliance
· Control Measure: Public education campaigns and strict enforcement of sanitation regulations.

· Assessment: Effective if campaigns are ongoing and enforcement is consistent.

Specific Site Hazards

1.  Parliament Pump Stations
· Control Measure: Enhanced monitoring and maintenance protocols for these critical stations.

· Assessment: Effective if protocols are followed rigorously and any issues are addressed promptly.
2. Vacuum Emptiers at Jayawadanagama Stage I
· Control Measure: Strict operational protocols and regular training for workers handling faecal sludge.

· Assessment: Effective if protocols are strictly adhered to and workers are well-trained.

By identifying and assessing these control measures, the SSP can ensure that they are adequate to manage the identified hazards and hazardous events. Where gaps or weaknesses are identified, additional measures can be implemented to enhance the overall safety and effectiveness of the sanitation system in Jayawadanagama.

3.3 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 is described to highlight the actions to be taken upon assessing the risks.

Table 3.2 Priritized Hazardous events with very 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

	Faecal Sludge Management
	Pathogenic microorganisms
	Sanitation workers
	25
	Very High
	Increased due to higher temperatures fostering pathogen growth
	Very High


Table 3.3 Priritized 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

	Sewer Network Maintenance
	Blockages and overflows
	U1
	10000
	HR
	Increased due to higher frequency of extreme rainfall
	High

	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.
	U1
	10
	HR
	
	High

	 Conveyance of FS by vacuum trucks
	Ingestion after contact with raw sewage during vacuum tanker operation
	W1
	50
	HR
	
	High

	Critical Pump Station Management
	Failures at Ethulkotte and Parliament
	W1
	1000
	HR
	Increased due to higher likelihood of extreme weather                                          events
	High

	T2: Conveyance of FS by vacuum trucks
	Ingestion after contact
with faecal sludge while entering or falling into soak pits or septic tanks
	W1
	20
	HR
	Increses in heavy rains
	High

	Faecal Sludge Handling
	Spills during vacuum emptying
	W1
	6
	HR
	Increased due to more frequent extreme weather affecting operations
	High
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