Sustainable Sanitation Solutions: Biodigesters as per IS 18150

1. INTRODUCTION TO NON-SEWERED SANITATION SYSTEMS 
Sewer rehabilitation refers to the process of restoring aging, deteriorated, or damaged sewer systems to ensure their functionality, structural integrity, and longevity. It involves the application of advanced technologies and materials to address challenges such as leaks, structural weaknesses, and reduced hydraulic performance, all while minimizing disruptions to urban environments.
The primary objectives of sewer rehabilitation include restoring structural capacity, ensuring water tightness, sealing leaks, and improving the sewer\u2019s hydraulic efficiency. This is achieved through modern techniques that protect against chemical and biological attacks, enhance abrasion resistance, and extend the economic lifespan of the sewer systems to 50 years.
Innovative technologies such as Cure In Place Pipe (CIPP), Glass Reinforced Plastic (GRP) liners, Machine Wound Spiral Lining (MWSL), and Spin-Cast Geopolymer Spray Linings offer targeted solutions tailored to the specific conditions of the sewer system. These techniques not only address immediate concerns but also ensure long-term sustainability and efficiency.
With the absence of Indian Standards, rehabilitation projects in India often rely on international benchmarks, including ASTM, ISO, and European Standards. As the sector evolves, there is a push to develop comprehensive Indian Standards, incorporating inputs from various stakeholders to suit local environmental and operational conditions.
Sewer rehabilitation represents a crucial step in maintaining urban infrastructure, ensuring environmental safety, and meeting the growing demands of modern urbanization.
2. Prime Objectives of Rehabilitation
a) Structural Capacity: Restore or increase the structural capacity of the sewer.
b) Leak Sealing: Seal all opened-up and leaking joints.
c) Gradient Correction: Remove reverse gradients and improve the sewer’s gradient.
d) Surface Protection: Protect the internal surface of the sewer from chemical and biological attack in tropical climates.
e) Abrasion Resistance: Provide adequate resistance to prevent structural degradation due to silt, sand, debris migration, and movement of cleaning equipment.
f) Hydraulic Performance: Improve hydraulic performance using materials with minimal flow resistance.
g) Water Tightness: Ensure complete water tightness of the sewer.
h) Extended Lifespan: Enhance the economic lifespan of sewers to 50 years.

3. Sewer Rehabilitation Technologies
1. Cure In Place Pipe (CIPP) Technology
2. Glass Reinforced Plastic (GRP) Technology
3. Machine Wound Spiral Lining (MWSL) Technology
4. Spin Cast Geopolymer Spray Lining Technology
Rehabilitation Technologies
Cure In Place Pipe (CIPP) Technology
· Process: A resin-impregnated fabric liner is inserted into the host pipe using an inversion process.
· Curing: Heating cures the liner, forming a self-supporting pipe inside the host pipe.
· Features: Jointless, close-fit liner prevents water infiltration and exfiltration.
Spiral Wound Liner Technology
· Process: A single PVC or HDPE strip is spirally wound into the host pipe using a winding machine in a manhole.
· Man Entry Sizes: Larger pipes allow for spiral winding inside the host pipe by a travelling winding machine.
· Features: Interlocked strips form a continuous, watertight liner. The strip can be reinforced based on structural requirements.
Glass Reinforced Plastic (GRP) Liner Technology
· Application: Used worldwide for structural strengthening of deteriorated, man-entry-sized sewers.
· Material Composition: Fiberglass mats, glass fibers, resins, and silica sand. The inner surface incorporates a 2-3 mm thick resin layer for corrosion resistance.
· Manufacturing: Pipes are produced off-site under factory-controlled conditions.
Spin-Cast Geopolymer Pipe (SCGP)
· Process: Structural geopolymer lining is spin-cast or hand-sprayed onto various pipe surfaces, including brick, concrete, and metal.
· Application: Used for the rehabilitation of sewer pipelines and manholes.
· Features: Provides structural or protective coating and includes a geopolymer coat applied to prepared surfaces.

4. Present Status of Standards for Sewer Rehabilitation Technologies
Cure In Place Pipe (CIPP) Technology
· Process: A resin-impregnated fabric liner is inserted into the host pipe using an inversion process.
· Curing: Heating cures the liner, forming a self-supporting pipe inside the host pipe.
· Features: Jointless, close-fit liner prevents water infiltration and exfiltration.
Spiral Wound Liner Technology
· Process: A single PVC or HDPE strip is spirally wound into the host pipe using a winding machine in a manhole.
· Man Entry Sizes: Larger pipes allow for spiral winding inside the host pipe by a travelling winding machine.
· Features: Interlocked strips form a continuous, watertight liner. The strip can be reinforced based on structural requirements.
Glass Reinforced Plastic (GRP) Liner Technology
· Application: Used worldwide for structural strengthening of deteriorated, man-entry-sized sewers.
· Material Composition: Fiberglass mats, glass fibers, resins, and silica sand. The inner surface incorporates a 2-3 mm thick resin layer for corrosion resistance.
· Manufacturing: Pipes are produced off-site under factory-controlled conditions.
Spin-Cast Geopolymer Pipe (SCGP)
· Process: Structural geopolymer lining is spin-cast or hand-sprayed onto various pipe surfaces, including brick, concrete, and metal.
· Application: Used for the rehabilitation of sewer pipelines and manholes.
· Features: Provides structural or protective coating and includes a geopolymer coat applied to prepared surfaces.
Status of Technologies and Standards 
· Indian Standards: Not available.
· Current Practices: Rehabilitation works in India rely on:
· ASTM Standards
	Standard
	Subject

	ASTM F1216
	Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Inversion and curing of a Resin- Impregnated Tube.

	ASTM F1743
	Standard Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place Installation of Cured-in-Place Thermosetting Resin Pipe ( CIPP)

	ASTM F2019
	Standard Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place Installation of Glass Reinforced Plastic (GRP) Cured-in-Place Thermosetting Resin Pipe (CIPP)

	ASTM D5813
	Standard specification for Cured-in-Place Thermosetting Resin Sewer Piping System

	ASTM D683
	Standard Test Method for Tensile Properties of Plastics

	ASTM D790
	Standard Test Method for Flexural Properties of Unreinforced and Reinforced plastics and Electrical Insulating Materials

	ASTM D2412
	Test for Apparent Tensile Strength of Reinforced Thermosetting Plastic Pipes and Tubes.



· WRC Manual
· ISO Standards (recently published for sewer pipe rehabilitation)
· Australian Standards (AS), British Standards (BS), and European Standards (EN)
	Standard
	Subject

	BS EN 13566-1 
	Plastics piping systems for renovation of underground non-pressure drainage and sewerage networks 
Part 1: General

	BS EN 13566-2 
	Part 2: Lining with continuous pipes;

	BS EN 13566-3 
	Part 3: Lining with close-fit pipes;

	BS EN 13566-4 
	Part 4: Lining with cured-in-place pipes;

	BS EN 13566-7 
	Part 7: Lining with spirally-wound pipes;



	Standard
	Subject

	ISO 11296-1
	Plastics piping systems for renovation of underground non-pressure drainage and sewerage networks —
Part 1: General

	ISO 11296-2
	Part 2: Lining with continuous pipes;

	ISO 11296-3
	Part 3: Lining with close-fit pipes;

	ISO 11296-4
	Part 4: Lining with cured-in-place pipes;

	ISO 11296-5
	Part 5: Lining with discrete pipes

	ISO 11296-7
	Part 7: Lining with spirally-wound pipes;

	ISO 11296-8
	Part 8: Lining with pipe segments;

	ISO 11296-9
	Part 9: Lining with a rigidly anchored plastics inner layer

	ISO 11296-10
	Part 10: Lining with sprayed polymeric materials

	ISO/TS 23818-1
	Assessment of conformity of plastics piping systems for the rehabilitation of existing pipelines —
Part 1:  Polyethylene (PE) material

	ISO/TS 23818-2
	Part 2: Resin-fibre composite (RFC) material 

	ISO/TS 23818-3
	Part 3: Unplasticised poly(vinyl chloride) (PVC-U) material 



5. Way Forward
1. Draft Standard Development: A working group is finalizing a draft standard for the CIPP lining system.
2. Comprehensive Approach:
· A single standard for one technology (e.g., CIPP) is insufficient for India.
· A broader study of all standards (ASTM, BS/EN, ISO) is required to develop a comprehensive set of Indian Standards.
· Indian environmental conditions and feedback from relevant departments will be considered.
3. Timeline: Approximately six months for drafting the standards.

