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Figure 1: Bhubaneswar Municipal Corporation Limits

1. Context/Background

1.1. Background

Bhubaneswar city generates approx. 757 tons of waste every day.  Plastic waste accounts for 25% of 
the total waste generated (189 TPD). Plastic waste management is a critical concern in Bhubaneswar 
City, and effective strategies and localized solutions are required to address the substantial volume of 
plastic waste generated. In response to this pressing issue, BMC and UN-Habitat are collaborating to 
implement a project to demonstrate mechanical upcycling interventions for low value plastic waste 
and construction and demolition waste into better-grade products like Silica waste Paver Blocks 
(SPWBs)

1.2. BMC at a Glance

Bhubaneswar Municipal Corporation (BMC) 
was constituted in the year 1948 as a 
Notified Area Council. It became a 
Municipality in the year 1979 and finally 
declared as a corporation in the year 1994. 
BMC has undertaken pioneering work in 
various fields and perceives its role as 
principal provider of various municipal 
services to provide a better quality of life to 
the residents of Bhubaneswar. An area of 
200 sq. K.M. is being covered by BMC 
which is divided
into 3 Zones and further subdivided into 67 
wards. As per the 2011 census, the 
population of Bhubaneswar is 8.44 Lakhs, 

which has been increasing at a decadal 
growth rate of 29.4%. The outgrowth area
population is about 0.45 Lakh and the average daily floating population is 25000. The city 
experiences both horizontal and vertical growth while expanding towards the satellite towns in the 
peri-urban areas. Thus, B becomes imperative with growing urban landscape and 
significant for the services to be provided at city level. 

Therefore, maintaining urban vitality within BMC is crucial as the city expands its urban landscape, 
ensuring that essential services are effectively provided at the city level.

1.3. Services Provided by BMC

Bhubaneswar Municipal follows a strong tradition of citizen centric cause for better life 
for all its citizens. BMC has taken pioneering work in various fields and acts a principal provider of 
services as detailed below to provide a better quality of life to residents of Bhubaneswar 

Health & Sanitation
Slum Development
Disaster Management
City Beautification 
Citizen Services
Efficient Solid Waste Management
Underground Sewerage System in the city



Figure 2: C&D Waste Generation & Disposal

Figure 3: Existing C&D Waste landfill site at Pokhariput, Ward No. 62

Efficient Urban Planning and Development
Online Services
Vending Zones
Parking Zones

1.3.1. Gaps in Existing C&D Waste Management Practices

Bhubaneswar generates approximately 54,750 metric 
tons of construction and demolition (C&D) waste 
annually, with a daily generation rate of 150 tons per 
day (TPD). Out of this, the Bhubaneswar Municipal 
Corporation (BMC) collects 65 TPD of C&D waste. 
However, no processing or recycling of this waste is 
currently undertaken by BMC.

The collected C&D waste is disposed of without 
treatment at two designated landfill sites. It is 

important to note that BMC lacks a weighbridge 
facility to accurately measure the waste quantities. 

The details of landfill sites are mentioned below:
S No. Area Used (Acre) Location Ward No. 

1. 2.48 Pokhariput, Near Kargil 
Basti Road

62

2. 4 Patia 2

For the collection and transportation of C&D waste, BMC employs two hydraulic trucks and two 
JCBs. Furthermore, BMC has established a C&D enforcement squad responsible for monitoring and 
enforcing regulations against unauthorized filling of low-lying areas. Ward-wise sanitary inspectors 
are also deployed to conduct daily inspections and monitor the mixing of solid waste with C&D 
waste. Thus, the management of C&D waste presents a significant challenge for the Bhubaneswar 
Municipal Corporation (BMC).



Figure 5: Plastic Waste Generation & Disposal

Figure 4: Existing C&D Waste landfill site at Patia, Ward No. 2

1.3.2. Gaps in Existing Plastic Waste Management Practices

Currently, approximately 130 tons per day (TPD) of low-value 
plastics (LVP) are generated in Bhubaneswar, which remains 
unprocessed. As a result, an accumulation of 70,000 tons of 
unprocessed waste has occurred at the Temporary Transfer 
Station (TTS). This waste is gradually being transported to the 
Dalmia Cements factory in Rajgangpur for incineration at its 
Refuse-Derived Fuel (RDF) facility.

Bhubaneswar Municipal Corporation (BMC) incurs a cost of 
INR 928.57 per ton to transport this waste to the Dalmia 
Cement factory, amounting to approximately INR 6.5 crores 
for 70,000 tons. Processing low-value plastics locally presents 
BMC with a more financially viable option.

2. Problems to be addressed

Bhubaneswar, as one of India's fastest-growing cities, faces significant challenges in managing its 
municipal solid waste. Among the most pressing concerns is the increasing generation of plastic 
waste, which has become a major environmental and public health issue. In addition to the plastic 
waste crisis, Bhubaneswar is grappling with the improper disposal of construction and demolition 
(C&D) waste. The rapid urbanization and ongoing infrastructure development have led to a surge in 
C&D waste, which often ends up in unauthorized dumping sites. The absence of a systematic 
approach to manage this waste poses significant risks, including environmental degradation, blockage 
of drainage systems, and increased air and water pollution. The current disposal practices are 
inadequate and unsustainable, necessitating immediate attention and intervention.

Annually, the city generates approximately 54,750 metric tons of C&D waste, translating to a daily 
generation of 150 tons. While the Bhubaneswar Municipal Corporation (BMC) collects a portion of 
this waste (65 TPD), it lacks the necessary infrastructure for processing or recycling. This leads to 
indiscriminate dumping, occupying valuable land, and posing potential health hazards.

Concurrently, the city produces around 130 tons of LVP waste daily, accumulating to a staggering
70,000 tons of unprocessed waste at the Temporary Transfer Station (TTS). To address this, BMC 



currently transports the accumulated waste to the Dalmia Cements factory for incineration, incurring 
substantial costs (approximately INR 6.5 crores) for transportation alone. This unsustainable and 
expensive approach underscores the urgent need for a localized solution to manage LVP waste. 
 
The combined challenge of C&D and LVP waste management in Bhubaneswar is multifaceted. It not 
only threatens the environment but also imposes a significant financial burden on the city. Addressing 
this issue requires a comprehensive and sustainable approach that involves efficient collection, 
segregation, processing, and recycling of these waste streams. 
 
Key issues: 
 

 Massive generation of C&D and LVP waste. 
 Lack of proper collection and disposal mechanisms for C&D waste. 
 Accumulation of unprocessed LVP waste at the TTS. 
 High transportation costs for LVP waste to the Dalmia Cements factory. 
 Absence of local processing facilities for LVP waste. 
 Potential environmental and health risks associated with improper waste management 

 
 
 
Table1: Types of LVP to be Up-Cycled 
 
S No.  Plastic Types Waste Collected in MRFs 

1.  PET - polyethylene 
terephthalate 
 
 
 
 
 
 
 

 

2.  HDPE - High-Density 
Polyethylene 

 

3.  LDPE - Low Density 
Polyethylene 
 
 
 
 
 
 
 
 

 



4.  PP  Poly Propylene 
 
 
 
 
 
 
 
 
 
 
 

 

5.  MLP  Multi Layered 
Plastic 
 
 
 
 
 
 

 

 
 
Tabel 2: Type of C&D Waste to be Up-cycled  
 

S No.  Plastic Types Waste Collected in MRFs 
1.  Concrete Material 

Recovered from any Asset 
Demolition 

 

2.  Damaged Drain 
Slab/cover 

 
 
 
 
 
 
 

3.  Mortar waste 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



Figure 6: Sample of Silica Waste 
Plastic Block (SPWB)

4. Fly Ash Bricks

5. Broken concrete 
pole/pillars

2.1. Proposed Solution 

Escalating the C&D waste and plastic waste crisis demands innovative and sustainable solutions. The 
production of Silica Plastic Waste Blocks (SPWB) presents a promising avenue to address these 
challenges jointly. By effectively utilizing two major waste streams - construction and demolition 
waste and low-value plastics - this proposal offers a circular economy approach to waste management 
while providing a valuable construction material. SPWB is a composite material comprising 70% 
sand or dust derived from C&D waste and 30% low-value plastics acting as a bonding agent. The 
mixture is moulded into paver blocks and can be used in various construction applications. 

The proposed solution aims to:

Increased upcycling of low value plastics through circular 
waste management: Divert waste from going to landfills by 
transforming waste materials into a usable product, the project 
significantly reduces the volume of waste destined for 
landfills.
Improved green business environment catalyzed for LVP 
upcycling through frontier technologies pilots: The 
production of SPWB can generate employment opportunities 
and contribute to local economic growth.
Enhanced well-being and livelihoods of marginalized 
communities: Enhance environmental sustainability by 
reducing the environmental impact of waste disposal and 
conserving resources.



3. Detailed Project Description 

3.1. Project Objective 

The project is designed to address the critical issue of plastic waste management in India by 
leveraging innovative technologies and strategies to promote circularity in the use of low-value 
plastics. It is estimated that around 70% of plastic packaging is quickly discarded, resulting in an 
alarming rate of plastic waste generation worldwide. In India alone, approximately 9.4 million tonnes 
per annum (TPA) of plastic waste is generated, equating to about 26,000 tonnes per day (TPD). 
Despite a commendable recycling rate of 60%, driven primarily by the informal sector, a significant 
portion of plastic waste around 9,400 tonnes daily still ends up in landfills or contaminates water 
bodies, posing severe environmental threats. 
 
This project aims to curb the flow of plastic waste into landfills and natural ecosystems by 
establishing an efficient and scalable system for the recovery and recycling of low-value plastics. 
Over its implementation period, the project is expected to demonstrate both tangible and intangible 
benefits, including the prevention of approximately 20 tonnes per day (TPD) of plastics from reaching 
landfills and dumpsites. By the third year, the project aims to increase daily plastic recovery to up to 
50 TPD, thereby significantly reducing the volume of plastic waste in the target areas. This effort is 
anticipated to positively impact over 160,000 beneficiaries, which represents about 20% of the total 
population of the pilot city, by mitigating plastic waste-related challenges. 
 
Moreover, the project recognizes the environmental and economic potential of upcycling construction 
and demolition waste, which consists of building materials, debris, and rubble generated from 
construction, remodelling, repair, and demolition activities. Effective recycling and reuse strategies 
within the project will help minimize the volume of waste directed to landfills, thereby alleviating the 
strain on these facilities and mitigating potential environmental hazards associated with landfill sites. 
 
 

3.2. Detailed C&D Waste Crushing Units 

Sl no Description Qty 
1 Vibro Grizzly Feeder with Side Flaps and Vibro Motor 1 
2 Crusher Size: 300 x 300, Grease Lubricated, With Upper Receiving Box and 

Motor 
1 

3 Washing Vibrating Screen, 1200 x 2700 with PU Mesh, 2 deck With Structure, 
Hopper, Walkway, Water Nozzles, Hose Pipe, M.S. Pipe & Motor. 

1 

4 Electrical Panel and Cables up to the panel 1 

5 Belt Conveyors (with Motor, Gear Boxes & Supports):  

A BC, 450mm B/W 3 
5 Miscellaneous items like Foundation Bolt, Under Chutes, Motor Pulleys, and 

Motor Rail etc. 
1 Lot 

 
Detailed Technical Specification of Vibrating Grizzly Feeder with side flaps and 
Vibro Motor  
 

Mesh Material Plane Plate Type 

No of Decks 1 
Inclination Angle 12 Degree 
Structure M.S Fabricated 
Drive Arrangement Vibro-Motors 



Detailed Technical Specification of Jaw Crusher/Granulators 

Crusher JC 

Material to be crushed Stone 

Bulk Density 1.6 T/m3 
Size of Crusher / Granulator 300 x 300 
Closed-Side Setting Hydraulic/Manual 

Jaw Plate Material Manganese Casting 

Cheek Plate Material Manganese Casting 
Stress Relieved Body Heat Treatment 
Max. Feed 250 mm 

Qty. 1 Nos 

Lubrication Grease Lubricated 
 

Motor Required 30 HP 
Drive Arrangement Open V Belt- Pulley Arrangement 

 
Detailed Technical Specification of Vibrating Screen: 
 

Material to be Screened VS 

Qty Crushed Stone 
Mesh Material PU Mesh 
No of Decks 2 
Structure M.S Fabricated 

Drive Arrangement Vibrating motor 

 

Belt Specifications:  450mm Belt Conveyors:  
Fabric Nylon-Nylon 

Rating 315/3 

No of Piles 3 Ply 
Top/ Bottom Cover Thk. 3mm/ 1.5 mm 

Type of Joint  

 
General: 

Bearing Type Deep Groove Ball Bearing 
Bearing Size 6304 
Pipe Material ERW- Class 
Shaft Material M.S Brite Bar 
Bearing Housing Pressed Steel 
Seal Multi labyrinth 
Idler Type 30° troughed/ 3 Equal Roll Type 

 
Misc. Accessories:  

Skirt Board At Feed point Only. 

Deck Plate At Feed point Only. 



Painting Two Coats of Red Oxide Primer 
and Two Coats of final Synthetic 
Enamel Paint of Reputed Make. 

 
 

3.3. Technical Specification of Silica Plastic Waste Blocks  

Silica Plastic Waste Blocks 
S No.  Description Quantity Horsepower Stage 

1.  Plastic Shredder -PC200 
Capacity: 200 Kgs/Hr 
Feeding: Manual 
Complete assembly with feeding chute, 
output chamber Safety guard for motor 
and belts 

1 No.  50 
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2.  Belt below shredder to feed storage 
hopper 

1 No. 3 

3.  Shredded Plastic Storage Hopper with 
Supporting frame and legs 

1 No.  

4.  Twin Roll Shredder for reprocessing the 
waste and rejects 

1 No. 15 

5.  Inclined feeder belt conveyor to feed 
shredded plastic to Pre-mixer with skirting 

1 No. 3 
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6.  Dust/Sand Screw feeder with hopper to 
feed Pre-Mixer, loading of Dust/Sand to 
hopper: Manual 

1 No. 3 

7.  Pre-mixer for mixing of dust/sand and 
plastic with automatic weighing 
arrangement 

1 No. 7.5 

8.  Inclined feeder belt conveyor with hopper 
to feed blending and heating equipment 

2 Nos 3 

9.  Screw type blending and heating 
equipment Capacity: 250 Kgs. /Hr 
Complete assembly with Motor, Gearbox, 
with Electrical Heating for heating with 
Temperature indicator and controller 

2 Nos 64 
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10.  Electronic weighing for SPB Material 
Cap. 20 Kgs 

2 Nos 1.5 

11.  Wet Cyclone Scrubber with suction hood 
and ducting for Fumes & Dust 

2 Nos 5 

12.  Loam tray for transfer of loam from 
blending and heating unit (3.1) to 
moulding station 

2 Nos  

13.  Hydraulic Operated Block / Brick Making 
Machine Capacity: 50MT, 15 cycles/hour 
Complete with Die holder and filling 
frame, ejecting and forwarding device for 
Product Size up to: 330 x 330 x 80 mm  

6 Nos 22.5 
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14.  Die for Paver tiles 225 X 112.5 X 50mm  
2 Cavity 

6  Nos  

15.  Electric Panel complete with Switchgear, 
Power and Control wiring, Power and 
Control terminals housed in fabricated & 

1 No.  

C
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m
on
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powder coated enclosure with rubber seal 
for the complete plant

16. Water Tank and Cooling system cooling 
tower, pump and pipeline

1 Lot 7.5

3.4. Process Flow of C&D Waste Crushing Unit

The Concrete wastes of maximum 100 mm size
are feeded into grizzly feeder. The feeder
Uniformly feeds material to the Jaw crusher,
maintaining a consistent flow rate.  It also
Separates oversized material, debris, and
contaminants from the feed material.

The Jaw crusher crushes the concerete waste
into various size ranging between +3mm to 75
microns and tranfers the material to vibrating
screens.

The vibrating screen separates the crushed
material into 3 different categories i.e. greater
than 3mm size, greater than 75 microns but less
than 3 mm size and 75 microns size



Figure 7: Process Flow of Concrete crushing 

3.5. Process flow of Manufacturing Silica Plastic Waste Blocks 

The process for manufacturing SPWBs from low-value plastics and construction & demolition waste 
involves several key stages, each of which is critical to ensuring the quality and durability of the final 
product. Below is a detailed description of the technical workflow as illustrated in the provided 
image: 
 
 

Process Flow of Manufacturing of SPWB 
Shredding 

The first step in the process involves shredding the plastic waste materials. The shredder machine is 
used to break down large plastic items into smaller pieces. This step is crucial as it increases the 
surface area of the plastic, making it easier to process in the subsequent stages. 

Pre-Weighing 
After shredding, the materials are pre-weighed to ensure the correct proportions of plastic waste and 
construction & demolition waste are used. This step is important to maintain consistency in the 
composition of the paver blocks, ensuring that each batch meets the desired specifications. 

Mixing & Conveying 
The pre-weighed materials are then moved to the mixing and conveying machine. During this stage, 
the shredded plastic is thoroughly mixed with other components, such as C&D dust from 
construction and demolition waste. The mixing ensures a homogeneous blend, which is essential for 
the structural integrity of the final paver blocks. The material is then conveyed to the next stage of 
the process. 

Extrusion 
In the extrusion stage, the mixed material is fed into an extrusion machine. This machine applies 
heat and pressure to transform the mixture into a semi-solid state, which can then be shaped. The 
extrusion process is critical as it defines the initial form of the paver blocks before they are 
moulded. 

Hot Moulding 
The extruded material is then subjected to hot moulding, where it is pressed into the desired shape 
using moulds. This step involves applying heat and pressure to the extruded material to create solid 
paver blocks with the required dimensions and designs. The hot moulding process ensures that the 
blocks are dense, strong, and durable. 

Cooling 
After the moulding process, the paver blocks are cooled to solidify their structure. Cooling is a vital 
step as it helps the blocks retain their shape and enhances their strength. Proper cooling ensures that 
the blocks are ready for use in construction applications without the risk of warping or structural 
failure. 
 
This process flow is integral to the successful conversion of low-value plastics and construction & 
demolition waste into durable plastic paver blocks. Each stage of the process shredding, pre-
weighing, mixing & conveying, extrusion, hot moulding, and cooling plays a crucial role in 
ensuring the final product's quality, sustainability, and functionality. This method not only provides an 
innovative solution for waste management but also contributes to environmental sustainability by 
reducing the amount of plastic waste that would otherwise end up in landfills or pollute natural 
ecosystems. 
 
 



 
Figure 8: Process Flow of Manufacturing of SPWB 

 
 

3.6. Project Outcomes 

Outcome 1: Increased Upcycling of Low-Value Plastics through Circular Waste 
Management 
 
The project will significantly increase the upcycling of low-value plastics by establishing an efficient 
circular waste management system. By diverting plastic waste from landfills, the project will 
transform these materials into valuable construction material, thereby reducing environmental 
pollution and conserving natural resources. This outcome aligns with Goal 12: Responsible 
Consumption and Production by promoting sustainable consumption and production patterns. 
Through the adoption of frontier technologies, the project will create a replicable model for managing 
plastic waste, leading to broader environmental and economic benefits. 
 
 
 

ed for LVP Upcycling 
through Frontier Technologies Pilots 
 
The project will foster a green business environment by introducing and piloting frontier technologies 
for the upcycling of low-value plastics (LVP). The innovative technology will not only enhance the 
efficiency and scalability of plastic waste management but also create new business opportunities 
within the circular economy. By doing so, the project will contribute to Goal 11: Sustainable Cities 
and Communities by making cities and human settlements more inclusive, safe, resilient, and 
sustainable. The green business environment will encourage the growth of enterprises focused on 
sustainability, reducing the ecological footprint of production processes while creating economic 
value. This outcome is expected to stimulate investment in sustainable technologies and practices, 
furthering the transition to a more sustainable economy. 
 
 
Outcome 3: Enhanced Well-Being and Livelihoods of Marginalized Communities 
 
The project will enhance the well-being and livelihoods of marginalized communities by involving 
them in the upcycling process and ensuring they benefit from the economic opportunities it creates. 



By integrating low-income and marginalized groups into the value chain, the project will provide 
them with stable employment and income, thereby improving their quality of life. This aligns with 
Goal 15: Life on Land by promoting sustainable land use practices and halting land degradation 
through reduced waste disposal. Additionally, the project will contribute to Goal 11: Sustainable 
Cities and Communities by fostering inclusive development that benefits all segments of society. The 
focus on marginalize
helping to build more resilient and sustainable urban environments. 
 

efforts. Quantitatively, the project will prevent a substantial amount of low-value plastics from 
entering landfills, reducing environmental degradation and pollution. Qualitatively, the project will 
foster a shift towards sustainable consumption and production patterns, thereby preventing further 
harm to terrestrial ecosystems. Through its innovative approach and focus on inclusivity, the project 
will set a precedent for sustainable waste management practices, contributing to long-term 
environmental preservation and social well-being. 
 

3.7. Target Beneficiaries  

 
With implementation of the project in Bhubaneswar the project will yield direct and indirect 
beneficiaries. The project shall forge implementation of PPP which will generate employment 
for 16 unskilled workers and 2 skilled workers with 38,400 man-hours and 4800-man hours 
per year.  
 

Direct Beneficiaries Indirect Beneficiaries 
1. Employment Generation  
- 2 nos Skilled Workers  

With 4800 man-hours 
- 16 unskilled Workers 

38,400 man-hours 

1. Paver Block sellers 
2. Contractors and Builders  
3. Community  Reduce impact on 

Environment 

 

4. Paver Block Testing Parameters 

Following the IS 15658:2006 standards, a comprehensive series of tests were conducted to evaluate 
the quality, durability, and performance of paver blocks. These tests ensure that the paver blocks meet 
the necessary specifications for their intended applications. 
 

4.1. Standards of Testing 

Testing Requirements as per IS15658:2008 
Visual Inspection 
Visual inspection shall be conducted by first examining each paver block from a sample lot for any 
elimination. The blocks shall then be laid out on a level floor in any desired paving pattern, 
approximately 
Dimensions 
The recommended dimensions tolerances for paver blocks, measured as IS 15658:2006. Minimum 
block thickness shall be 50 mm and maximum 120 mm. The thicknesses 
60 mm, 80 mm, 100MMand 120mm will be considered as standard thicknesses under this 
specification. 
Thickness of Wearing Layer 
When paver blocks are manufactured in two layers, the wearing layer shall have minimum thickness 



+ or  2mm 
Water Absorption 
The water absorption, being the average of three units, when determined in the manner where it 
shall not be more than 6 percent by mass and in individual samples, the water absorption should be 
restricted to 7-percent. 
Compressive Strength 
Compressive strength of paver block shall be specified in terms of 28 days compressive strength. In 
case the compressive strength of paver blocks is determined for ages other than 28 days, the actual 
age at testing shall be reported. 
Tensile Strength  
The tensile strength of paver blocks to be determined as per Annexure, may be specified the limits 
to test results.  
Flexural strength/ Breaking Load 
The flexural strength/breaking load of paver blocks should be determined as per the method given in 
Annexure.  
Abrasion Resistance 
The abrasion resistance of paver blocks should be determined as per the method given in Annexure. 
It may be specified the limits to the test results. 
 
* Testing Parameters are attached in Annexure as per IS 15658:2006 
 

4.2. Testing results, Comparative Analysis with Concrete Paver Blocks  

The testing of Silica-Plastic Waste Blocks (SPWB) was conducted in accordance with IS: 
15658:2006, the Indian Standard for precast concrete blocks used for paving. These tests were 
designed to evaluate various performance parameters, including moisture absorption, compressive 
strength, flexural strength, abrasion resistance, tensile splitting strength, curing time, and water 
consumption. Below is a comparative analysis of the results obtained for SPWB and conventional 
Cement Concrete Pavers (CCP) based on these parameters: 
 

Characteristic/Feature Standard / 
Property 

SPW Block Cement Concrete 
Pavers 

Moisture Absorption IS: 15658:2006 
(RA2017) 

Avg 0.20% Not more than 6% 

Compression Strength 
225 x 112.5 x 80 mm 

IS: 15658:2006 
(RA2017) 

Minm  23.49 N/mm2  
Max  33.38 N/mm2  
M30  M50 as per 
Thickness 

30-40 N/mm2 

Flexural Strength  6.58 N/mm2 Tests not available 
Abrasion Loss  0.52 mm  
Tensile Splitting 
Strength 

 Avg 3.43 N/mm2 Tests not available 

Curing time  Instant Minimum 21 days 
Water consumption for 
processing 

 Not essential Required for 21 days 

Machinability  Yes No 
Carbon Footprint  Negative  reduces 

carbon footprint 
Positive  adds to 
emission 

Plastic use  30 to 50% by weight Nil 
Recycling possibility  Yes One time use 
Weight Bulk Density  1.6-1.7 MT/m3 2.3 MT/m3 

 



Figure 9: Cost Input for Year-1 for SPWB Technology

5. Project Finance

The total project cost for SPWB manufacturing unit including the machinery cost has been calculated
as INR 2.87 crores INR and 3 months of Pre-Operative Expenses. The total project cost is broken 
down into two parts; 1) Investment of the Private sector which amounts to INR 2.62 crore and the 
NREF grant amounting to INR 25 lakhs. The requisite land and necessary civil infrastructure will be 
provided by BMC. 

The diagram below gives the breakdown of the Project Cost.

5.1. Input Costs

The SPWB manufacturing Unit will require the input of the crushed C&D Waste and Low Plastic 
waste to be delivered at the Plant free of cost by BMC. The plastic waste upcycling plant requires a 
space of 9500 sq. feet which includes area for machinery, storage of raw material, storage of finished 
goods, maintenance area, office space and rest room, BMC will provide the space for the plant free o 
cost. The total cost of SPWB technology is INR 2.87 Crores, which includes procurement of 
machinery and technology, installation cost and operative expenses for 3 months of trial production. 

The expenses for 3 months of trial production are capitalized as part of pre-operative expenses 

The area of C&D crushing unit requires a space of 6500 square feet plus additional space of 1500 
square feet is required for manually breaking the large concrete blocks into 100 mm size concrete 
materials. The total cost of procurement, installation and commissioning of a C&D crushing unit shall 
be Rs. 60.00 lakhs (Rupees Sixty lakhs) only. 

Table : Cost Inputs 

C&D Plant SPWB Plant 
C&D plant including crusher and 
storage area for raw material and dust 
is 8000 sq feet. The space will be 
provided in the same premises of 
SPWB Plant. 
Crushed C&D dust to be provided free 
of cost. 

Low Value Plastic waste should be 
delivered at the plant free of cost by 
BMC
BMC should provide a space for the 
plant free cost 
(9500 sq. feet)



5.2. Annual Production Cost of SPWB

A 500 kg/hour plant working 300 days a year, 2 shifts a day, 8 hours per shift has an annual 
production capacity of 9,60,000 paver blocks. The actual annual production with 80% efficiency is 
8,16000 paver blocks and with a gradual increase to 85% the production volume reaches to 8,64,000 
paver blocks.

5.3. Production Cost Breakdown

The following section provides a detailed breakdown of the annual production costs associated with 
the project. These costs have been categorized into various factors to give a comprehensive view of 
the financial outlay required for the project for the 

Cost of Electricity: The project requires a significant amount of electricity to operate efficiently. The 
annual expenditure on electricity is estimated to be INR 18,36,000.

Maintenance Costs: Regular maintenance is crucial to ensure the smooth operation of machinery and 
equipment. The annual maintenance cost has been calculated at INR 2,00,000.

Supervisor Wages: The project employs supervisors to oversee the production process. The total 
annual wages for supervisors amount to INR 3,60,000.

Unskilled Worker Wages: A considerable number of unskilled workers are employed for various 
manual tasks in the project. The total annual wages for unskilled workers are INR 29,37,600.

General Administrative Expenses: Administrative functions are vital for the operational and 
strategic management of the project. The general administrative expenses for the year are INR 
6,00,000. The O&M cost of the crusher has been considered at Rs. 318/ton thereby arriving at Rs. 
4,77,000 per annum. The cost of such O&M of crusher has been added with the General 
Administrative cost in the financial model.

Depreciation:
over time. The annual depreciation cost is INR 34,89,565.

Total Annual Production Cost: The sum of all the above-mentioned costs constitutes the total 
annual production cost for the project, which is INR 95,92,165.
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Year Revenue INR Profit After  Tax INR
 Return on Capital  

Employed (%) 
1 11,510,598            1,438,825                    15.21%
2 12,252,834            1,531,604                    15.50%
3 12,668,102            1,583,513                    15.66%
4 13,078,933            1,634,867                    15.82%
5 13,510,306            1,688,788                    15.98%
6 13,963,247            1,745,406                    16.16%
7 14,438,836            1,804,854                    16.34%
8 14,938,203            1,867,275                    16.54%
9 15,462,540            1,932,817                    16.74%

10 16,013,093            2,001,637                    16.95%

Year 1          2           3           4           5          6         7         8         9          10         
Revenue 115.11  122.53   126.68   130.79   135.10  139.63 144.39 149.38 154.63 160.13  
Cost of Electricity 17.28       19.28        20.24        21.25        22.32       23.43     24.60      25.83     27.13      28.48       
Maintenance Costs -           2.00          2.20          2.20          2.20         2.20       2.20        2.20       2.20        2.20         
Supervisor Wages 3.60         3.78          3.97          4.17          4.38         4.59       4.82        5.07       5.32        5.58         
Unskilled Worker Wages 29.38       30.84        32.39        34.01        35.71       37.49     39.37      41.33     43.40      45.57       
General Administrative Expenses 10.77       11.31        11.87        12.47        13.09       13.75     14.43      15.15     15.91      16.71       
Depreciation 34.90       34.90        34.90        34.90        34.90       34.90     34.90      34.90     34.90      34.90       
Total 95.92    102.11   105.57   108.99   112.59  116.36 120.32 124.49 128.85 133.44  
PBT 19.18    20.42     21.11     21.80     22.52    23.27   24.06   24.90  25.77   26.69    
Tax Provision 4.80         5.11          5.28          5.45          5.63         5.82       6.02        6.22       6.44        6.67         
PAT 14.39    15.32     15.84     16.35     16.89    17.45   18.05   18.67  19.33   20.02    

PBT -32,470,650     1,918,433       2,042,139       2,111,350       2,179,822       2,251,718       2,327,208       2,406,473       2,489,701       2,577,090       2,668,849       
Tax Provision 479,608           510,535           527,838           544,956           562,929           581,802           601,618           622,425           644,272           667,212           
PAT -32,470,650     1,438,825       1,531,604       1,583,513       1,634,867       1,688,788       1,745,406       1,804,854       1,867,275       1,932,817       2,001,637       
CF -32,470,650     4,928,390       5,021,169       5,073,078       5,124,432       5,178,353       5,234,971       5,294,419       5,356,840       5,422,382       5,491,202       
PV (CF) -32,470,650     4,563,324       4,304,843       4,027,173       3,766,610       3,524,300       3,298,920       3,089,243       2,894,134       2,712,541       2,543,489       

NPV 2,253,927         
IRR 9.49%

5.4. Revenue, Profit After Tax (PAT), and Return on Capital Employed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.5. Cost Benefit Analysis 

 
 

 

6. Institutional Arrangement  

6.1. Structure of PPP Model 

BMC Private Sector Entity 
Provide free, suitable land & building for the 
facility 

Procurement of machinery, Design, finance, 
and installation of the plant 

Provide raw material: Access to plastic and 
C&D waste, meeting agreed specifications, 

Partner responsible for total capital 
expenditure of the plant, net of grants 



delivered free of cost to the plant  
Facilitate necessary documents, lease 
agreements, and clearances for hosting a 
private entity 

Private sector entity to bear all production-
related costs, including electricity, water, 
and labour 

Implement a buy-back guarantee.  
Appoint an independent engineer/quality 
controller 

Accountable for operation and maintenance 
(O&M) and staff training  
 

Make monthly payments 
Bear logistics costs for input material and 
finished goods 

Responsible for demonstrating 
improvements in plant performance to 
facilitate citywide roll-out on a commercial 
basis 

 
 

7. Steps for Implementing/Commissioning  

7.1. Statutory Approvals 

The Statutory approvals such as Consent to Establish and Consent to Operate from 
State Pollution Control Board shall be taken by the selected agency based on its 
technology proposed for the project. BMC shall provide necessary support to facilitate 
the approval process. 

 
 

7.2. Operational Plan (Location, Layout, Inventory) 

The Project is proposed at available land parcel of Bhubaneswar Municipal 
Corporation at Palasuni. Already 3 nos. of sheds (each shed having size of 5420 
Sqm.) have been constructed by Bhubaneswar Municipal Corporation out of which 
one shed will be utilised for 150 TPD semi-mechanized MRF and remaining two 
sheds have been earmarked for future planned activities, out of which allocation of a 
portion from one shed shall be done for the instant project.  
 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Shed area at Palasuni site (proposed site for the project) 



8. Timelines for Implementation

The "Frontier Technologies for Inclusive Circularity of Low Value Plastics (LVP) Project" is 
structured to unfold over a series of strategic phases, each marked by key milestones critical to the 
successful implementation and scaling of the project. The timeline outlined below provides a 
comprehensive overview of these milestones, from the project's inception to its eventual handover and 
upscaling.

1. October 2022 - LOI with Plastic Upcycling Technology Providers
2. March 2023 - Identification of Target Pilot City
3. July 2023 - Preparation of Baseline Reports for the Pilot City
4. November 2023 - Onboarding Feasibility Consultant
5. April 2024 - Submission of Feasibility Presentation
6. October 2024 - Seeking Primary Regulatory Approvals
7. December 2024 - Commissioning of Technology Installations
8. March 2024 - Successful Operation of Upcycling Technology
9. June 2025 - Marketing Strategy and Development of Technical Standards
10. January 2026 - Upscaling of Project Installations in Other Cities of Odisha
11. April 2026 - Technical Handover of Project by UN-Habitat to BMC and Final Reporting

Figure 11: Project Implementation schedule

9. Economic, Environmental and Social Impacts

This report provides a detailed overview of the regulatory framework guiding the project, outlining 
the legal and institutional requirements that must be adhered to at both the national and local levels. It 
further elaborates on the Environmental and Social Management Plan (ESMP), which identifies 
potential impacts and outlines mitigation measures to minimize any adverse effects on the 
environment and local communities. Additionally, the report includes a Monitoring Plan that 
establishes the procedures and indicators for tracking the project's environmental and social 
performance over time. A key component of this plan is Stakeholder Engagement, which ensures that 
all relevant parties, including local communities, government bodies, and private sector partners, are 

addressed.



10. Risk Assessment/Analysis 

Sl.no. Risk Mitigation Strategy 
1. Availability of Concrete waste for 

providing feed of 5 TPD crushed 
concrete 

Bhubaneswar Municipal Corporation is the 
largest ULB of the State with growing 
jurisdiction and accounts for 30-50 tons of 
C&D waste per day. Therefore, providing 
feedstock at such lower scale shall be less 
challenging 

2 Availability of Low Value Plastic BMC generates more than 400 tons/day of dry 
waste out of which more than 80% of the 
wastes are transported to Cement factories for 
co-processing. Therefore, there is sufficient 
availability of Low value plastic  

3 Saleability of finished products The saleability of finished product made from 
recycled material may cause challenge. 
However, BMC is undertaking many 
beautification works under which paver tracks 
are being made. Therefore, BMC can be a 
potential buyer too. Further, other line 
departments shall also be approached for its 
sale. Policy decision would be taken regarding 
usage of such recycled materials by real estate 
builders. 
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