2.1 ………
MORATUWA - RATHMALANA
SANITATION SAFETY PLAN


1. PREPARATION FOR SSP
1.1 ESTABLISHING PRIORITY AREAS.
A Sanitation Safety Plan (SSP) is a comprehensive strategy and set of protocols designed to ensure the safe and efficient operation of a wastewater or sewage system. The key focus areas and activities outlined in this SSP involve the continued operation and maintenance of critical infrastructure, including the wastewater treatment plant, pump houses, and the sewer pipe network. Additionally, it prioritizes the expansion of the network by facilitating new connections and promptly addressing consumer concerns such as blockages and leaks.
2.2 OBJECTIVES
The primary objectives of an SSP are to protect public health, the environment, and the integrity of the sewer system itself.
1. Public Health Protection: To prevent the contamination of water sources and the spread of waterborne diseases by expanding the sewer network and encouraging household and industries to connect their waste to public sewer network.
2. [image: ]Environmental Protection: To minimize pollution and adverse effects on ecosystems, including rivers, lakes, and oceans by minimizing the disposal of septic waste to waterbodies by people and encourage to connect their waste to sewer network.
3. Infrastructure Integrity: To ensure that the sewer network itself is maintained and operated safely to prevent issues like leaks, overflows, or system failures. The SSP includes strategies for regular inspection, maintenance, and repair of sewer infrastructure to prevent structural failures and protect the system's longevity.
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2.3 SYSTEM BOUNDARY AND LEAD ORGANIZATION
The SSP's boundaries will be explicitly defined, restricted to areas in the Moratuwa Rathmalana region where the sewer network is available. Specifically, within the context of the network, it will extend solely up to the IC chamber. Consumer responsibility will encompass internal plumbing and toilet hygiene facilities. Moreover, the SSP's scope will be confined to wastewater that adheres to influent standards and will exclusively involve NWSDB's registered gully bowser service providers for treating septic waste.
Lead Organization will be Manager office- Water Reclamation (Deh/Mt.Lav/Mor./Rath) of National Water Supply and Drainage Board
2.4 SSP TEAM
A Sanitation Safety Plan (SSP) team is crucial for the successful development, implementation, and monitoring of a comprehensive sanitation safety plan. It typically consists of two main groups: the Core Team and the Multi-Stakeholder Team.
Core Team:

[image: ]The Core Team is primarily responsible for the development, implementation, and management of the SSP. The team will be composed of dedicated NWSDB employees affiliated with the Dehiwala/Mt. Lavinia/Moratuwa/Rathmalana manager's office. Their responsibilities encompass the management and operation of the sewer network, including routine maintenance, facilitating new connections, identifying non-conformities, and addressing consumer concerns. Additionally, they will actively collaborate with other essential stakeholders in the sanitation chain, extending the SSP team through the identification and invitation of key participants.
Multi-Stakeholder Team:

The team represents a diverse group of individuals and organizations with a vested interest in sanitation safety,
	including	Government
	Authorities,
	Community

	Representatives,	Industry
	Representatives,
	Academics,


Healthcare Professionals, and Environmental Advocates who

have a vested interest in the region. They will provide input, share concerns, and contribute to the development and implementation of the SSP.
Collaboratively, the Core Team and Multi-Stakeholder Team will strive for the successful implementation and ongoing maintenance of the SSP. Both teams will convene annually to conduct a comprehensive review, facilitating discussions and updates to ensure the continued relevance and effectiveness of the SSP.

	SSP Member
	Key Role

	Manager (WR) Deh/MtLavinia/Mor/Rath- NWSDB
	Provide	leadership	to	the	team	and coordinate with all stakeholders

	Technical	Staff	–NWSDB Deh/MtLavinia/Mor/Rath
	Maintaining and monitoring the network,
treatment process and planning the network expansion.

	Workers-NWSDB Deh/MtLavinia/Mor/Rat
	Attending the repairs, blockages etc

	Environmental Advocates
	Identifying and providing insights about
environmental risks

	Academics
	Conducting	researches	and	providing consultancy services

	Industry Representatives
	Coordinating role between the business community and the SSP team

	Community Representatives
	Coordinating role between the community and the SSP team

	Government Authorities
	Supporting and guiding with their insights.

	Healthcare Professionals
	Providing insights about health concerns
related to sanitation.



2. DESCRIBE THE SANITATION SYSTEM
2.1. MAP THE SYSTEM
Moratuwa-Rathmalana, located on Sri Lanka's southwestern coast in the Western province, is a densely populated area. It's bordered by Mt. Lavinia in the north and the Bolgoda River in the south. Covering around 22.5 square kilometers, Moratuwa has about 9,250 people per square kilometer, and Rathmalana has about 7,700 people per square kilometer, as of the 2020 Census. This region is known for various industries, including food production, clothing manufacturing, furniture making, rubber products, batteries, transformers, and wood crafts.
Moratuwa Rathmalana's water reclamation division manages providing new sewer connections, network maintenance, customer complaints, and maintaining treatment plant and its process. On the other hand, areas that cannot be connected to main sewer lines or the dwelling units that are not willing to be connected to the main sewer lines, but have septic tanks, are provided with sanitation services that include regular desludging of septic tanks, as well as the coordination works with the customers.
The SSP of Moratuwa Rathmalana encompasses the entire wastewater infrastructure managed by the Mor-Rathalana network. This includes household and industrial connections to the sewer system, pumping stations, the wastewater treatment plant (WWTP), treatment of WWTP sludge, and the disposal of treated wastewater into the shallow sea near Angulana. Additionally, the disposal of treated WWTP sludge is included. Since some residences use on-site systems like septic tanks, the faecal sludge management system operated by the service providers is also covered within the scope of the Sanitation Safety Plan (SSP).
The sanitation system of this area can be mapped as follows









[image: ]



P1 & P2 & P2a : Wastewater Generation

Wastewater is basically added to the system from direct connections from the households & industries and from unloading septic tanks. Wastewater treatment plant receives an average monthly flow of 160,000 cubic meters. This flow comprises nearly 93,000 cubic meters from industrial and commercial connections, 64,000 cubic meters from domestic connections, and 3,000 cubic meters from vacuum trucks.
T1 P2a & T2 : Transmission of Wastewater

[image: ]The sewerage system encompasses a total of 5,200 connections, including over 250 designated for industrial use. The network comprises four main pumping stations and additional four sub- pumping stations, all operating collaboratively to convey wastewater to the treatment plant. Spanning a distance of 40 kilometers, this comprehensive network strategically incorporates more than 300 manholes along its route, simplifying maintenance and inspection processes. It consistently and reliably manages an average monthly flow of 160,000 cubic meters of wastewater. The pipeline infrastructure is constructed using a combination of materials, including HDPE, PE, and PVC pipes, ensuring the system's resilience and
operational efficiency.

The Water Reclamation Centre accepts gully bowers from households and industries that meet specific acceptance criteria. Septage from households and commercial units is transported using private gully bowers and pre-registered gully browsers, both from NWSDB and other local authorities. Before unloading, all gully browsers undergo laboratory checks for parameters such as oils, pH, and temperature.
Treatment plant process description

The wastewater treatment plant, planned in two stages with a combined daily inflow capacity of 28,870 cubic meters, is currently in its initial operational phase, capable of treating up to 17,000 cubic meters of wastewater daily. This facility employs a comprehensive biological reverse A2O



treatment approach, addressing not only the removal of bio degradable matters, but also targeting the removal of nitrogen and phosphorus compounds from the incoming wastewater.
P3 Preliminary Treatment

Within the inlet channel, a mechanical coarse screen, cleaned periodically, is installed. The water is then pumped to two parallel fine screens, followed by two parallel grit traps for effective removal of debris. The fine screens have free slots of 3 mm between the bars and their function are to remove rags, paper and other large particles to prevent clogging, blockages and similar in the downstream treatment facilities.
Removed screenings are transported by a screw conveyor to a screenings washer press. The screenings are washed, dewatered, compacted and disposed into a container. The screened water is led to two (four at final stage) mixed parallel grit traps, where sand and other heavy particles are removed.
P7 Grit Removal

The settled grit is pumped to a sand separator. After the grit has been dewatered and rinsed in the sand separator, it is dumped in a container
P4 & P5 Secondary Treatment & outfall

The biological treatment comprises two parallel trains, each equipped with denitrification, Bio-P (phosphorus removal), and nitrification basins, followed by individual clarifiers. The clarified water is subsequently directed toward the recipient, and there's the option to add Sodium Hypochlorite to the treated water before it leaves the plant for further disinfection in water borne disease pandemic situations. Effluent is finally released to sea through a short sea outfall.
P6 Sludge Management

Regarding excess sludge generated during the activated sludge process, it's directed by gravity to two parallel sludge storage basins. Sludge thickened at these basins and pumped to a belt filter press for dewatering, reducing its moisture content. The dewatered sludge is then placed in containers and transported to solar sludge drying bed. Sludge will be agitated and dried at solar
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sludge drying bed. Then store these sludge in sludge storage and transport away from the plant for final disposal, completing the wastewater treatment cycle.



	Code
	Process/ equipment
	Purpose
	Waste	stream	&	potential hazards

	P1,T1
	Sewerage disposal from households and industries
	Collection of wastewater to the network
	Health hazards if blocked or leaked.

	P2, T2
	Loading fecal sludge emptying truck
	Emptying Septic tanks
	Spillage, Gas inhalation, contact

	P2A ,T2
	Fecal	Sludge unloading at plant
	Disposing	the	facal sludge to treatment plant
	Spillage, Leakages, Contacting

	P3
	Preliminary/physical Treatment - Coarse screen
	Prevent large (>40mm) floating	particles entering the treatment plant
	Risk of contact with pathogens, helminth eggs, and solid waste during cleaning and maintenance work, odour related health risks

	P3
	Preliminary/physical
- Fine Screen
	Prevent f (>4mm) floating	particles entering the secondary treatment phase
	Risk of contact with pathogens, helminth eggs, and solid waste during cleaning and maintenance work, odour related health risks

	P3
	Preliminary/physical
- Grit Chamber
	Trap	and	remove grit/sand
	Risk of contact with pathogens, helminth eggs, and solid waste




	P4
	Anoxic Tank
	Denitrification to remove Nitrogen
	Drowning, contact with pathogens, helminth eggs, and solid waste

	P4
	Anaerobic Tank
	Removal of P
	Drowning, contact with pathogens, helminth eggs, and solid waste

	P4
	Aerobic Tank
	Supply	O2	for	the influent
	Drowning, contact with pathogens, helminth eggs, and solid waste

	P5
	Sea Outfall
	
	Contamination	of	sea	with pathogens, heavy metals

	P6
	Sludge management system
	Dewatering the sludge, mix with polymer and drying
	contact with pathogens, helminth eggs, heavy metals , and solid waste

	P7
	Grit separator
	Separating the grit from water
	contact with pathogens, helminth eggs, and heavy metals

	P7
	Grit Disposal
	Transporting	grit	to dumping yards/Land fills
	contact with pathogens, helminth eggs, and heavy metals



2.5 CHARACTERIZE THE WASTE FRACTIONS
1. Septic Tank Effluent: This component primarily consists of water, excreta, and urine. It represents the liquid waste discharged from septic tanks.
2. Greywater: Greywater encompasses all domestic wastewater generated in households, originating from bathrooms and kitchens, but does not typically contain fecal matter and urine.
3. Septic Tank Sludge: Comprising solids and water settled at the bottom of septic tanks, septic tank sludge has the potential to contain, feminine hygiene products, sharps, and other foreign materials. Proper handling and disposal of septic tank sludge are crucial to prevent contamination.
4. Industrial Wastewater: It originates from various industrial processes and can contain a multitude of contaminants, depending on the industry. These contaminants may include heavy metals, chemicals, toxins, and other pollutants specific to industrial activities.


	Physical Hazards
	
	Biological Hazards
	
	
	Chemical Hazards

	



Compone nts
	Inorganic Material
	
Sharp Objects
	Malodorous
	
Virus
	
Bacteria
	
Protozoa
	
Helminths
	Vector	Related Diseases
	Heavy Metals
	
Toxic Chemicals

	Liquid waste fractions

	Diluted Excreta
	
	
	√
	√
	√
	√
	√
	
	
	

	Human Urine
	
	
	√
	√
	√
	√
	√
	
	
	

	Domestic waste water
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	Industrial wastewate r
	√
	√
	√
	
	
	
	
	
	√
	√

	Solid waste fractions

	Fecal sludge
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	WWTP
sludge
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√




	Organic domestic waste
	
	√
	√
	√
	

	Inorganic
domestic waste
	√
	√
	
	√
	√





2.6 IDENTIFY POTENTIAL EXPOSURE GROUPS



	Symbol
	Short Name
	Short Description

	S
	S
	NWSDB Staff that are involved with the O&M and extension projects within the region

	W
	Workers
	The division's workforce includes employees responsible for the operation and maintenance of the network and treatment plant, as well as those who handle customer inquiries and concerns.

	G
	Gully Service Providers
	Service providers responsible for transporting septic waste from septic tanks to the treatment plant

	C
	Domestic Consumers
	Individuals connected to the public sewer network and people who utilize gully services to empty their septic tanks.

	I
	Industry Owners and employees
	Industries that are connected to the public sewer network and who utilize gully services to empty their septic tanks.




	P
	Public
	Public residing, visiting, and working in areas served by the sewer network and in proximity to the treatment plant.

	U
	End users
	People who take away removed grit and sludge.

	V
	Visitors
	External parties who visit the WWTP including students, foreigners and researchers.





2.7 GATHER COMPLIANCE AND CONTEXTUAL INFORMATION
Laboratory functioning at Soysapura WWTP test and monitor different parameters in the influent and effluent to ensure that the receiving wastewater and discharging treated water comply with the standards set by Central Environmental Authority (CEA). Compliance is checked accordance to Gazette No:2264/17, 2022/1/27. Summary of test reports done at inlet, outlet, from gully bowsers and from industries are given below.
Weekly test reports at inlet and outlet of the WWTP

	


No
	


Parameter
	

	
	
	Inlet
	Outlet

	
	
	Tolerance Limits For Discharge of Effluents Into Public Sewers with Central Treatment
Plants.
	Annual Average Test Result
	Tolerance Limits for the discharge of wastewater or effluent into a short
sea outfall
	
Annual AverageTest Result

	1
	Temperature (℃)
	45
	27.7
	35
	28.1

	2
	pH
	5.5-9.0
	7.2
	5.5-9.0
	7.3

	3
	DO (mg/l)
	
	*
	
	*

	4
	Colour (m-1) Y R B
	7 / 5 / 3
	1.6/0.9/0.6
	7 / 5 / 3
	1.0/0.6/0.3

	5
	BOD5 (mg/l)
	400
	207.2
	75
	8.1

	6
	COD (mg/l)
	800
	568
	400
	49

	7
	Total P (mg/l)
	3.5
	**
	
	**

	8
	Total N (mg/l)
	
	20.7
	
	15.4

	9
	Dissolved Phosphate as
P (mg/l)
	
	
	5
	

	10
	NH4- N (mg/l)
	50
	-
	50
	-

	11
	NO3-N (mg/l)
	
	0.4
	
	3.2

	12
	Fluorides (as F) (mg/l)
	10
	0.4
	2
	0.1



Inlet BOD
500
450
400
350
300
250
200
150
100
50
0




Data
04.01.2022
19.01.2023
02.02.2023
13.02.2023
01.03.2023
17.03.2023
30.03.2023
10.04.2023
27.04.2023
10.05.2023
25.05.2023
08.06.2023
21.06.2023
07.07.2023
19.07.2023
04.08.2023
16.08.2023
28.08.2023
14.09.2023
26.09.2023
12.10.2023
26.10.2023
08.11.2023
22.11.2023
07.12.2023
21.12.2023

	13
	TSS (mg/l)
	500
	402
	50
	9.1

	14
	MLSS (mg/l)
	
	-
	
	-

	15
	SV30 (ml/l)
	
	-
	
	-

	16
	SVI (ml/g)
	
	-
	
	-

	17
	Total Solids (mg/l)
	
	-
	
	-

	18
	Total Dissolved Solids
(mg/l)
	3000
	680
	-
	711

	19
	MLVSS (mg/l)
	
	-
	
	-

	20
	F/M Ratio (kg
BOD5/kgSS,d)
	
	-
	
	-

	21
	Oil & Grease
	20
	16.6
	12
	0.5
























Inlet COD
2000
1500
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Data
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Testing of Gully Bowsers before discharging

	No
	Parameter
	Name of the Gully Service , Date & Time of collection, Lab Reg. No.

	
	
	MDK
	M/C Moratuwa
	Sara Lanka
	Sriyani Enterprises

	
	
	5/B, Horana Road, Pokunuwita
	3/26, Ihala Indibedda, Moratuwa
	37, Pasal Mawatha, Pannipitiya
	53, Niudawa Road, Niudawa, Panadura

	
	
	06/10/2023	at
10:35	Hrs
2023/WW/ 329
	06/10/2023	at
10:50	Hrs
2023/WW/ 330
	06/10/2023	at
11:05	Hrs
2023/WW/ 331
	18/10/2023	at
12:15	Hrs
2023/WW/ 349

	1
	pH
	6.2
	7.4
	7.5
	7.8

	2
	Temperature (℃)
	26.5
	27.2
	27.4
	28.9

	3
	BOD5 (mg/l)
	4320
	120
	2610
	173

	4
	COD (mg/l)
	11213
	768
	14592
	718

	5
	TSS (mg/l)
	24300
	960
	18420
	820
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Testing of influent from Industries

	No
	Parameter
	Tolerance limits for the discharge of effluents into public sewer network connected to a common treatment plant.
	Name of the Factory , Date & Time of collection, Lab Reg. No.

	
	
	
	FAB
	Oceanic Knitters
	Janasiri
(Pvt) Ltd.
	Brandix
(Pvt) Ltd.
	Sigiri Weavin
g	(Pvt)

	
	
	
	12.10.2023
at 11:00 Hrs. 2023/WW/334
	12.10.2023
at 11:10 Hrs. 2023/WW/335
	26.10.2023
at 11:30 Hrs. 2023/WW/351
	26.10.2023
at 11:40 Hrs. 2023/WW/352
	27.10.2023
at 11:20 Hrs. 2023/WW/355

	1
	pH
	5.5-9.0
	6.3
	6.9
	7.8
	7.5
	7.6

	2
	Temperature (℃)
	45
	28.5
	28.4
	30.4
	30.1
	35.9

	3
	BOD5 (mg/l)
	400
	755
	114
	18
	15
	39

	4
	COD (mg/l)
	800
	2445
	323
	199
	199
	627

	5
	TSS (mg/l)
	500
	568
	7
	82
	86
	110

	6
	TDS (mg/l)
	3000
	1269
	2164
	4331
	1541
	5085

	7
	Colour (m-1) Y/R/B
	7 / 5 / 3
	1.2/0.5/0.3
	1.4/0.7/
0.4
	10.7/4.
7/2.5
	1.3/0.6
/0.2
	5.3/2.9/
2.5



2.8 VALIDATE THE SYSTEM DESCRIPTION
Sewer Network Inspection

To evaluate the sewer network's condition, we conduct field investigations to detect any indications of infiltration, damage, or blockages. Our dedicated team employs specialized tools and equipment, including CCTV cameras, sewer rods, and a vacuum truck unit (VTU), to swiftly and precisely identify any anomalies. Furthermore, we perform regular preventive maintenance on the sewer network to uphold its ongoing reliability and efficiency.
Environmental Compliance of the Water Reclamation Section

The Water Reclamation division is committed to conforming to the environmental quality standards set forth by the Central Environmental Authority and THE NATIONAL ENVIRONMENTAL ACT, No. 47 of 1980. All waste components identified throughout the entire sanitation system must adhere to these rigorous standards before undergoing disposal or, where applicable, potential reuse. This dedication ensures the observance of environmental regulations and the promotion of sustainable practices.

3. HAZARD IDENTIFICTION
Network

	Hazard
	Risk
	Safety Measures

	Confined Spaces (Manholes, Sewer Lines)
	
Entering confined spaces within the sewer network
	Confined space entry protocols ( Check O2 levels, operating exhaust fans etc ), proper training, and safety equipment

	
Toxic Gases in Sewer Atmosphere
	Accumulation of toxic gases (e.g., hydrogen sulfide)
	
Gas detection systems, proper ventilation, and worker training

	Falls into Open Manholes
	Open manholes have a fall hazard
	Proper covering of manholes, barriers, and warning signs

	
Exposure to Contaminated Water
	Contact with contaminated water during maintenance activities
	
Use of PPE, including gloves, boots and waterproof clothing

	Biological Hazards in Sewage
	Exposure to pathogens in raw sewage
	Hygiene practices, PPE, and vaccination programs

	
Traffic Hazards
	Working near roads during sewer maintenance
	Traffic control measures, reflective clothing, and proper signs

	
Equipment Hazards
	Use of heavy equipment for maintenance activities
	Training for equipment operators, regular equipment maintenance, and safety checks

	Collapse of Sewer Structures
	Structural failures leading to collapses
	Regular inspections and proper maintenance

	
Chemical Contaminants
	Presence of hazardous chemicals in the sewer system
	
Hazard identification, proper handling procedures, and PPE

	
Drowning Hazards
	Working in areas with standing or flowing water
	Adequate training, use of life jackets, and emergency response plans



Wastewater Treatment Plant:

	Hazard
	Risk
	Safety Measures

	
Pathogen Exposure
	Handling raw sewage and wastewater
	Adequate PPE, hygiene practices, and vaccination programs

	
Chemical Exposure
	Use of chemicals for treatment processes
	Proper training, PPE, and safe storage and handling practices for chemicals

	
Exposure to odorous and hazardous gasses
	

Inhalation of gasses
	Ventilation systems, respiratory protection, and regular air quality monitoring

	
Slips, Trips, and Falls
	Wet and slippery surfaces in the treatment plant
	Non-slip flooring, handrail systems, and proper signage

	

Confined Spaces
	
Tanks and chambers may be confined spaces
	Confined space entry protocols, training, and safety equipment like gas detectors and harnesses

	

Noise Exposure
	
High noise levels from machinery and equipment
	Hearing protection, noise control measures, and regular noise exposure assessments

	
Mechanical Hazards
	Moving machinery and equipment in the plant
	Guarding of machinery, training, and regular maintenance

	

Electrical Hazards
	
Electrical equipment used in the plant
	Proper installation and maintenance of electrical systems, worker training in electrical safety

	
Chemical Storage and Handling
	Improper storage and handling of treatment chemicals
	
Secure chemical storage, secondary containment, and spill response training

	
Failures in Treatment Process
	Disruptions in the treatment process leading to hazards
	
Monitoring systems, regular inspections, and contingen




	
	Component
	Hazard Identification
	Existing Control(s)
	Risk Assessment
	
	Comments justifying risk assessment, under current conditions or climate change scenarios, or effectiveness of the control

	
	
	
	
	Under current conditions
L=Likelihood; S=Severity; R=Risk
	Under the most likely climate change scenarios:
	

	
	Sanitation step
	Hazardous event
	Hazard
	Exposure Groups
	No.of people at risk
	
	Description of existing control
	Validation of control
	L
	S
	Score
	R
	Rain
	Drought
	

	
	Wastewater Generation Leaks & Overflowing of ICs &MHs
	Vector breading
	Physical, Biological
	W,P
	
	Vector borne with flies
	PPM
	observation
	3
	8
	8
	M
	+
	-
	

	
	Wastewater Generation Internal leakages at bathrooms and toilets
	Exposure to raw sewage
	Biological
	P
	
	Skin contact
	Awareness programmes
	observation
	3
	2
	8
	M
	+
	-
	

	
	T1 P2a & T2 :
Transmission of Wastewater Block Clearance
	Exposure to raw sewage
	Biological
	W,P,G,I,C
	
	Inadvertent ingestion Dermal contact
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	5
	4
	20
	H
	+
	-
	






	
	(IC, MH & Pipe lines)
	Inhalation of toxic Gases/ Odour
	Biological
	W,P,G,I,C
	
	Respiratory Tract
	Confined space entry protocols, training,PPE, Gas detection systems, proper ventilation
	observation
	3
	4
	12
	M
	+
	-
	

	
	
	Falls into Open Manholes, confine space
	Physical
	W,P,G,I,C
	
	Skin contact
	Proper covering of manholes, barriers, and warning signs
	observation
	3
	8
	24
	H
	=
	=
	

	
	
	Traffic Hazards
	Physical
	W,P
	
	Skin contact
	Traffic control measures, reflective clothing, and proper signs
	observation
	3
	8
	24
	H
	=
	=
	

	
	
	Equipment Hazards
	Physical
	W
	
	Skin contact
	Training for equipment operators, regular equipment maintenance, and safety checks
	observation
	3
	8
	24
	H
	=
	=
	


SANITATION SAFETY PLAN


MORATUWA-RATHMALANA
41


	
	
	Collapse of Sewer Structures
	Physical
	W,C,P
	
	Inadvertent ingestion, Skin contact
	Regular inspections and proper maintenance
	observation
	2
	16
	32
	H
	=
	=
	

	
	
	Chemical Contaminants
	Chemical
	W,G,I
	
	Respiratory Tract
	Hazard identification, proper handling procedures, and PPE
	observation
	1
	8
	8
	M
	=
	=
	

	
	T1 P2a & T2 :
Transmission of Wastewater Repair & Maintenance of Net work and Pumphouses including Screen cleaning, sand remval, M&E PPMs
	Exposure to raw sewage during repairs and PPMs
	Biological
	W,G,C,I,P
	
	Inadvertent ingestion Dermal contact
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	5
	4
	20
	H
	+
	-
	

	
	
	Inhalation of toxic Gases/ Odour during repairs and PPMs
	Biological
	W, G,I
	
	Respiratory Tract
	Confined space entry protocols, training,PPE, Gas detection systems, proper ventilation
	observation
	4
	4
	16
	H
	+
	-
	

	
	
	Falls into Open Manholes, confine space during repairsand PPMs
	Physical
	W,C,P
	
	Skin contact
	Proper covering of manholes, barriers, and warning signs
	observation
	3
	8
	24
	H
	=
	=
	




	
	
	Traffic Hazards during repairs and PPMs
	Physical
	W,P
	
	Skin contact
	Traffic control measures, reflective clothing, and proper signs
	observation
	2
	8
	16
	H
	=
	=
	

	
	
	Equipment Hazards
	Physical
	W
	
	Skin contact
	Training for equipment operators, regular equipment maintenance, and safety checks
	observation
	2
	8
	16
	H
	=
	=
	

	
	
	Collapse of Sewer Structures
	Physical
	W,C,P
	
	Inadvertent

ingestion,Ski n contact
	Regular inspections and proper maintenance
	observation
	2
	8
	16
	H
	=
	=
	

	
	
	Chemical Contaminants
	Chemical
	W,G,I
	
	Respiratory Tract
	Hazard identification, proper handling procedures, and PPE
	observation
	1
	8
	8
	M
	=
	=
	

	
	T1 P2a & T2 :
Transmission of Wastewater
	
	Biological (Pathogen s,
	W
	
	Inhalation Dermal contact
	Use of PPE, including gloves, boots
	observation
	5
	4
	32
	H
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	+
	-
	




	
	Loading, transporting and unloading
	Exposure to raw septage during loading
	helminth) Chemical (heavy metal), Physical
	
	
	Inadvertent ingestion
	and waterproof clothing
	
	
	
	
	
	
	
	

	
	
	Traffic Hazards
	Physical
	W,P
	
	Skin contact
	Traffic control measures, reflective clothing, and proper signs,competeta nt drivers
	observation
	2
	8
	16
	H
	=
	=
	

	
	
	Falls into Open Manholes, confine space( septic tanks
	Physical
	W,C,P
	
	Skin contact
	Proper covering of manholes, barriers, and warning signs
	observation
	2
	16
	32
	H
	=
	=
	

	
	T1 P2a & T2 :
Transmission of Wastewater Overflowing of MHs due to intense rainfall
	Exposure to raw sewage
	Biological
	W,G,C,I,P
	
	Inadvertent ingestion Dermal contact
	Awareness, Capacity enhancing
	observation
	5
	4
	20
	H
	+
	-
	

	
	T1 P2a & T2 :
Transmission of Wastewater Providing ne
	Exposure to raw sewage
	Biological
	W,G,C,I,P
	
	Inadvertent ingestion Dermal contact
	Awareness, Capacity enhancing
	observation
	5
	4
	20
	H
	+
	-
	




	
	connecions & Extension projects
	Traffic Hazards
	Physical
	W,P
	
	Skin contact
	Traffic control measures, reflective clothing, and proper signs,competeta nt drivers
	observation
	2
	8
	16
	H
	=
	=
	

	
	
	Mechanical Hazards
	Physical
	W
	
	Skin contact
	Guarding of machinery, training, and regular maintenance
	observation
	3
	8
	
	H
	=
	=
	

	
	P3 Preliminary Treatment Cleaning of Screens,removal of grit, PPMs, Repairs
	Exposure to raw sewage during repairs and PPMs
	Biological
	W,G,C,I,P
	
	Inadvertent ingestion Dermal contact
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	4
	4
	16
	M
	+
	-
	

	
	
	Inhalation of toxic Gases/ Odour during repairs and PPMs
	Biological
	W, G,I
	
	Respiratory Tract
	Confined space entry protocols, training,PPE, Gas detection systems, proper ventilation
	observation
	3
	4
	12
	M
	+
	-
	

	
	
	Health risk due to exposure to grit,
	
	W
	
	ingestion Inhalation
	Introduce PPE issuance/Conduc
	observation
	2
	4
	12
	M
	=
	=
	




	
	
	wastewater during grit removal
	Physical, Chemical, Biological
	
	
	
	ting Awareness programs
	
	
	
	
	
	
	
	

	
	
	Health risk due to exposure to dried sludge or solid waste
	Chemical (heavy metals), Biological (Pathogen s), Physical
	W,U
	
	Dermal contact Inadvertent ingestion
	Use of PPE, giving awareness
	observation
	3
	4
	12
	M
	=
	=
	

	
	P4 Secondary Treatment
	Inhalation of toxic Gases/ Odour
	Biological
	W, G,I
	
	Respiratory Tract
	PPE, Gas
detection systems, proper ventilation
	observation
	2
	8
	16
	H
	+
	-
	

	
	
	Falls into Open Manholes, confine space
	Physical
	W,C,P
	
	Skin contact
	Proper covering of manholes, barriers, and warning signs
	observation
	2
	16
	32
	H
	=
	=
	

	
	
	Mechanical Hazards
	Physical
	W
	
	Skin contact
	Guarding of machinery, training, and regular maintenance
	observation
	3
	8
	24
	H
	=
	=
	




	
	
	Electrical Hazards
	Physical
	W
	
	Skin contact
	Proper installation and maintenance of electrical systems, worker training in electrical safety
	observation
	3
	16
	48
	H
	+
	-
	

	
	
	Health risk due to Inhalation of aerosol during plant operation
	Biological, Chemical, Physical
	W
	
	Inhalation
	Introduce PPE issuance/Conduc ting Awareness programs
	observation
	3
	2
	8
	M
	+
	-
	

	
	
	High noise levels from machinery and equipment
	Physical
	W
	
	Skin contact
	Hearing protection, noise control measures, and regular noise exposure assessments
	observation
	1
	2
	2
	L
	=
	=
	

	
	P4 Secondary Treatment Handling Chemicals
	Riskof storing and handling of treatment chemicals
	Chemical
	W
	
	Dermal contact
	Secure chemical storage, secondary containment, and spill response training
	observation
	3
	4
	12
	M
	=
	=
	




	
	P4 Secondary Treatment Sample collectiong
	Inhalation of aerosol
	Biological, Chemical
	W
	
	Inhalation
	Introduce PPE issuance/Conduc ting Awareness programs
	observation
	3
	4
	8
	M
	+
	-
	

	
	
	Exposure to raw sewage
	Biological
	W,G,C,I,P
	
	Inadvertent ingestion Dermal contact
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	4
	4
	16
	H
	+
	-
	

	
	
	Trips, Slips and Falls
	Physical
	W,C,P
	
	Skin contact
	Proper covering of manholes, barriers, and warning signs
	observation
	4
	8
	32
	H
	=
	=
	

	
	P4 Secondary Treatment Process
	Disruptions in the treatment process leading to hazards
	Biological
	W,G,I,P
	
	
	Monitoring systems, regular inspections, and contingency planning
	observation
	3
	8
	24
	H
	+
	-
	

	
	
	Variability in raw sewage characteristics, impact on treatment processes
	Biological
	W
	
	
	Monitoring of water quality parameters in the sewage network.
	observation
	3
	4
	12
	M
	=
	=
	




	
	
	Risk of exceeding plant capacity due to Increased Intensity and Frequency of Storm Events
	Biological
	W
	
	
	Contingency Plan
	observation
	2
	4
	8
	M
	+
	-
	

	
	P5 Outfall
	Not complying to the standards ( Affecting the ocean ecosystem)
	Biological
	
	
	
	
	
	2
	4
	8
	M
	=
	=
	

	
	P5 Out fall Sample collectiong
	Inhalation of aerosol
	Biological, Chemical
	W
	
	Inhalation
	Introduce PPE issuance/Conduc ting Awareness programs
	observation
	3
	2
	8
	M
	+
	-
	

	
	
	Exposure to treated sewage
	Biological
	W,G,C,I,P
	
	Inadvertent ingestion Dermal contact
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	3
	2
	6
	M
	+
	-
	

	
	
	Trips, Slips and Falls
	Physical
	W,C,P
	
	Skin contact
	Proper covering of manholes, barriers, and warning signs
	observation
	4
	8
	32
	H
	=
	=
	




	
	P5 Out fall Effluent reuse at plant for cleaning of machineries, vacuum trucks, sucker pump, jetting machine
	Health risk due to exposure effluent during cleaning
	Biological (Pathogen s, helminth) Chemical (heavy metal), Physical
	W
	
	Inhalation Dermal contact
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	3
	4
	6
	L
	=
	=
	

	
	P5 Out fall Repairs and maintenance in dischage line
	Exposure to effluent
	Biological
	W
	
	Inadvertent ingestion Dermal contact
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	3
	4
	12
	M
	=
	=
	

	
	
	Trips, Slips and Falls
	Physical
	W
	
	Skin contact
	Proper covering of manholes, barriers, and warning signs
	observation
	4
	8
	32
	H
	=
	=
	

	
	P5 Out fall Effluent reuse at SpTP for cleaning of machineries, vacuum trucks and dump truck
	Exposure to effluent
	Physical
	W
	
	Skin contact
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	3
	2
	6
	L
	=
	=
	




	
	P6 Sludge Management Belt press & drying bed operations
	Health risk due to exposure sludge during loading, transporting and unloading and at dryingbed operations
	Physical(o dor), Chemical, Biological
	W
	
	Dermal contact Inhalation Inadvertent ingestion
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	3
	8
	32
	H
	=
	=
	

	
	
	Health risk due to exposure polymer during operating and maintenances
	Chemical, Biological
	w
	
	Dermal contact Inhalation Inadvertent ingestion
	Use of PPE, including gloves, boots and waterproof clothing
	observation
	3
	4
	16
	H
	=
	=
	

	
	P6 Sludge Management Usage of dried sludge by external parties
	Health risk due to exposure to dewatered sludge or solid waste
	Chemical (heavy metals), Biological (Pathogen s), Physical
	W,U
	
	Dermal contact Inadvertent ingestion
	Use of PPE, giving awareness
	observation
	3
	4
	12
	M
	=
	=
	=

	
	
	Consumption of contaminated crops
	Biological
	P,U
	
	Ingestion
	Awareness programmes
	observation
	2
	4
	12
	L
	=
	=
	



4. DEVELOP AND IMPLEMENT AN INCREMENTAL IMPROVEMENT PLAN
4.1 : Consider options to control identified risks
	Step of the sanitation service chain:

	Description of the hazardous event: Exposure to raw sewage

	Exposure group:
	
	
	
	
	

	Improvement options

	

Option of new or modified control measures for this hazardous event
	What is the likely effectiveness of this
control measure option?
	What is the level of resources required?
	To what extent will this control measure be effective under the
most likely climate change scenarios?
	
Comments/
	Priority for improvement plan

	
	(High, medium, low)
	(Including financial, human resources, political support:
high, medium, low)
	(Effective, ineffective, detrimental)
	discussion
	(Immediate, short term, medium term, long
term)

	Purchasing Chest wadders and full
body safety kits
	High
	Medium
	Effective
	
	Immediate

	

	Step of the sanitation service chain:

	Description of the hazardous event: Falls into Open Manholes, confine space

	Exposure group:
	
	
	
	
	

	Improvement options

	

Option of new or modified control measures for this hazardous event
	What is the likely effectiveness of this control measure option?
	
What is the level of resources required?
	To what extent will this control measure be effective under the most likely climate change scenarios?
	
Comments/
	
Priority for improvement plan

	
	(High, medium, low)
	(Including financial, human resources, political support:
high, medium, low)
	(Effective, ineffective, detrimental)
	discussion
	(Immediate, short term, medium term, long
term)

	Purchasing of safety harnesses &
confine space entry tripod
	High
	Medium
	Effective
	
	Immediate





	Step of the sanitation service chain:

	Description of the hazardous event: Traffic Hazards during repairs and PPMs

	Exposure group:
	
	
	
	
	

	Improvement options

	

Option of new or modified control measures for this hazardous event
	What is the likely effectiveness of this control measure
option?
	
What is the level of resources required?
	To what extent will this control measure be effective under the most likely climate change
scenarios?
	
Comments/
	
Priority for improvement plan

	
	(High, medium, low)
	(Including financial, human resources, political support:
high, medium, low)
	(Effective, ineffective, detrimental)
	discussion
	(Immediate, short term, medium term, long
term)

	Purchasing of night lights, cones
and sign boards
	High
	Medium
	Effective
	
	Immediate

	

	Step of the sanitation service chain:

	Description of the hazardous event: Collapse of Sewer Structures

	Exposure group:
	
	
	
	
	

	Improvement options

	

Option of new or modified control measures for this hazardous event
	What is the likely effectiveness of this control measure option?
	
What is the level of resources required?
	To what extent will this control measure be effective under the most likely climate change scenarios?
	
Comments/
	
Priority for improvement plan

	
	(High, medium, low)
	(Including financial, human
resources, political support: high, medium, low)
	(Effective, ineffective, detrimental)
	discussion
	(Immediate, short term,
medium term, long term)

	Conduct structural integrity assessments, reinforce vulnerable structures,Implement regular inspection and maintenance
	

High
	

High
	

Effective
	
	

Long term




	Step of the sanitation service chain:

	escription of the hazardous event: Risk of exceeding plant capacity due to Increased Intensity and Frequency of Storm Events

	Exposure group:
	
	
	
	
	

	Improvement options

	

Option of new or modified control measures for this hazardous event
	What is the likely effectiveness of this control measure
option?
	What is the level of resources required?
	To what extent will this control measure be effective under the most likely climate change
scenarios?
	
Comments/
	Priority for improvement plan

	
	(High, medium, low)
	(Including financial, human
resources, political support: high, medium, low)
	(Effective, ineffective, detrimental)
	discussion
	(Immediate, short term,
medium term, long term)

	Operating the second train and commencing stage 2 of the plant, Implement regular inspection of
sewer lines for infiltration
	
High
	
High
	
Effective
	
	
Long term

	

	Step of the sanitation service chain:

	escription of the hazardous event: Inhalation of toxic Gases/ Odour

	Exposure group:
	
	
	
	
	

	Improvement options

	

Option of new or modified control measures for this hazardous event
	What is the likely effectiveness of this control measure
option?
	What is the level of resources required?
	To what extent will this control measure be effective under the most likely climate change
scenarios?
	
Comments/
	Priority for improvement plan

	
	(High, medium, low)
	(Including financial, human
resources, political support: high, medium, low)
	(Effective, ineffective, detrimental)
	discussion
	(Immediate, short term,
medium term, long term)

	Purchase gas detection systems,
and respiratory protection equipment
	High
	High
	Effective
	
	Long term



4.2 : Develop an incremental improvement plan
	
Improvement measure
	
Cost
	Source of funds
	Lead organization
	Year 1
	Year 2
	Year 3

	
	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	Improvement measures to control Exposure to raw sewage

	Purchasing Chest wadders
	60,000
	O&M
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Purchasing full body safety kits
	500,000
	O&M
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Improvement measures to control Falls into Open Manholes, confine space

	& confine space entry tripod
	50,000
	O&M
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Purchasing of confine space entry tripod
	500,000
	O&M
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Improvement measures to control Traffic Hazards during repairs and PPMs

	Purchasing of night lights, cones and sign boards
	150,000
	O&M
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Improvement measures to control Collapse of Sewer Structures

	Conduct structural integrity assessments, reinforce vulnerable structures, Implement regular inspection, maintenance and repairs
	
	
RH
	
NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Improvement measures to control Risk of exceeding plant capacity due to Increased Intensity and Frequency of Storm Events

	Operating the second train of WWTP
	
	RH
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Commencing stage 2 of the plant
	
	RH
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Implement regular inspection of sewer lines for infiltration
	
	
	
NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Improvement measures to control isInhalation of toxic Gases/ Odour

	Purchase gas detection systems
	
	RH
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Purchase respiratory protection equipment
	
	RH
	NWSDB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



5: Monitor control measures and verify performance
5.1 : Define and implement operational monitoring
	
Prioritized hazardous event
	
Sanitation step
	
Choose one control measure that will have a detailed operational monitoring plan

	Exposure to raw sewage
	
	Use of PPE, including gloves, boots and waterproof clothing

	Falls into Open Manholes, confine space
	
	Proper covering of manholes, barriers, and warning signs

	Traffic Hazards during repairs and PPMs
	
	Traffic control measures, reflective clothing, and proper signs,competetant drivers

	Collapse of Sewer Structures
	
	Regular inspections and proper maintenance

	Risk of exceeding plant capacity due to
Increased Intensity and Frequency of Storm Events
	
	Infiltration Control

	Inhalation of toxic Gases/ Odour
	
	Confined space entry protocols, training,PPE, Gas detection systems, proper ventilation



2.9 Operational monitoring plan for the chosen control measures
	Operational monitoring plan

	Operational monitoring plan for:
	Control exposure to raw sewage

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

	
	Control measure:
	

	100% compliance to use of PPE, including gloves, boots and waterproof clothing
	What is monitored?
	Whether Safety practices are followed
	What action is to be taken?
	Provide training and awareness, impose panelties

	
	How is it monitored?
	Random Inspection
	
	

	
	Where is it monitored?
	onsite
	Who takes the action?
	Eng/OIC

	
	Who monitors it?
	Eng/OIC
	When is it taken?
	Within a month

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

	
	
	
	
	

	Operational monitoring plan

	Operational monitoring plan for:
	Control Falls into Open Manholes, confine space

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

	
	Control measure:
	

	100% compliance to safety protocols and SOPs
	What is monitored?
	Whether Safety practices are followed
	What action is to be taken?
	Provide training and awareness,

	
	How is it monitored?
	Random Inspection
	
	




	
	
	
	
	Address the
root cause

	
	Where is it monitored?
	onsite
	Who takes the action?
	Eng/OIC

	
	Who monitors it?
	Eng/OIC
	When is it taken?
	Within a month

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

	
	
	
	
	

	Operational monitoring plan

	Operational monitoring plan for:
	Control Traffic Hazards during repairs and PPMs

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

	
	Control measure:
	

	100% compliance to safety protocols and SOPs
	What is monitored?
	Whether Safety practices are followed
	What action is to be taken?
	Provide training and awareness, Address the root cause

	
	How is it monitored?
	Random Inspection
	
	

	
	Where is it monitored?
	onsite
	Who takes the action?
	Eng/OIC

	
	Who monitors it?
	Eng/OIC
	When is it taken?
	Within a month

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

	
	
	
	
	

	Operational monitoring plan




	Operational monitoring plan for:
	Collapse of Sewer Structures

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

	
	Control measure:
	

	
	What is monitored?
	Cracks, settlements
	What action is to be taken?
	Repair or srengthening the structures

	
	How is it monitored?
	Visual Inspections
	
	

	
	Where is it monitored?
	On site
	Who takes the action?
	Eng/OIC

	
	Who monitors it?
	OIC/Eng
	When is it taken?
	Within a month

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

	
	
	
	
	

	Operational monitoring plan

	Operational monitoring plan for:
	Risk of exceeding plant capacity due to Increased Intensity and Frequency of Storm Events

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

	
	Control measure:
	

	
	What is monitored?
	Flow levels, Infiltration percentages
	What action is to be taken?
	Operate By- pass route

	
	How is it monitored?
	Flow Meter readings,
	
	

	
	Where is it monitored?
	SCARDA
	Who takes the action?
	Eng/OIC

	
	Who monitors it?
	Technicians,OIC, Eng
	When is it taken?
	




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

	
	
	
	
	

	Operational monitoring plan

	Operational monitoring plan for:
	Inhalation of toxic Gases/ Odour

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

	
	Control measure:
	

	100% compliance to safety protocols and SOPs
	What is monitored?
	Whether Safety practices are followed
	What action is to be taken?
	Provide training and awareness, Address the root cause

	
	How is it monitored?
	Random Inspection
	
	

	
	Where is it monitored?
	onsite
	Who takes the action?
	Eng/OIC

	
	Who monitors it?
	Eng/OIC
	When is it taken?
	Within a month

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



6: DEVELOP SUPPORTING PROGRAMMES AND REVIEW PLANS

	
	Supporting program 1
	Supporting program 2

	Title of the program
	Awareness to NWSDB staff
	Awareness to external Stakeholders

	
Objective of the program
	Make NWSDB staff aware about the SSP and train them on the procedures to follow
	Make external stakeholders aware about the importance of SSP to the community and involve them with the process.

	
Description of the program
	Providing training and awareness on the safety procedures to follow and records to maintain.
	Involvement of external parties to implement the SSP

	
Key partners to implement the program
	SSP Team
	SSP Team
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