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Background  

Green Road Waste Management Pvt. Ltd. (Nepal) has been continuously working towards 

solving plastic waste-related problems from the past three years with the support of 

municipalities, national & international organizations, academia, and the private sectors. 

Among the various development challenges that the country is facing, the UNDP Accelerator 

Lab Nepal has also actively taken initiatives on solving the issues related to plastic waste.  

With the technical and financial support from the UNDP Accelerator Lab in Nepal, Green Road 

Waste Management Private Limited together with Pokhara Metropolitan City has been working 

together to explore and test the prototype to create plastic mixed bricks. The main idea of the 

project was to replace some components of construction materials with used or discarded 

plastic products, particularly non-recyclable ones, as raw materials while preparing the 

prototypes of these plastic mixed bricks. Testing of different types of bricks, cost analysis, 

selection of bricks, and construction of demonstration model using these bricks within Pokhara 

Metropolitan City are the major tasks planned for this learning journey.   

  

The duration of the research was for six months from 1st February, 2021 to 20th July 2021, 

including the no cost extension of two months due to the second wave of the Covid-19 

pandemic.     

  

Partners Involved/Partnership  

The project has been successfully completed with overwhelming support from key partners like 

Pokhara Metropolitan City and UNDP Accelerator Lab Nepal. Each partner has their own roles 

& responsibilities.   

UNDP Accelerator Lab Nepal team has curated this project, supported it technically & 

financially, and directly supervised the Green Road team, helped to tackle hurdles, and to 

complete the project on time. With their supervision, Green Road Team, procured the 

construction materials, prepared the testing bricks, conducted lab tests for strength analysis & 

construct the demonstration model of a "toilet" as per the standards set by Pokhara Metropolitan 

city.   



 

Pokhara Metropolitan city has shown interested in this research from the beginning. They have 

provided space for testing the bricks on their material testing facility, supervised the brick’s lab 

test, and approved the bricks for toilet construction. They have also drafted the design, 

estimation of the demonstration toilet & granted permission for building the unit inside their 

laboratory compound attached to the material facility building.  

Soil Water & Air Testing Lab Pvt. Ltd. conducted the air pollution test & Race Group has done 

the toilet construction work. Gandaki Innovates has collaborated in making sample interlock 

bricks for the lab tests.        

  

Objectives   

The overall objective of the project was to explore and test the prototype of plastic bricks by 

using readily available local materials and plastic wastes and check its strength, 

costeffectiveness, and ability to replace normal interlock bricks. To fulfill the objectives, 

testing the three different kinds of bricks (solid bricks, interlock bricks & pavement tiles) using 

hot & cold process were done. After the strength analysis, the prototype with best results as per 

the government standard was chosen to construct a sample structure ‘toilet’.  

  

The specific objectives are:     

• Closely coordinate with UNDP Accelerator Lab Nepal and Pokhara Metropolitan 

City Office for exploring and testing the plastic mixed bricks.    

• Compare the compressive strength tests at various levels after mixing different % of 

processed plastics.   

• Finalize the optimal ratio of concrete and processed plastic that blends perfectly for 

any construction.   

• Construct a model toilet out of plastic bricks.   

• Receive testimonials from the engineers on the viability of the plastic bricks.   

• Organize sessions to incorporate community, engineers and user’s experiences, 

feedbacks and inputs in the prototype of the plastic bricks for further refinement.   

• Drawing key insights and learnings during and after testing/experimenting.   

  



 

Results  

Phase I: Lab Test Results and approvals   

After the collection and shredding of waste plastics like MLP(Multi-Layer Plastics), 

PP(Polypropylene), HM (High Molecular carry bags) , the Green Road team  started making 

different composition of interlock bricks, pavement tiles, and solid bricks through both the hot 

and cold processes. As per the work plan, pavement tiles sample had been made by mixing 

(0.75%, 1%, 1.25%, 1.5%, 2% ) plastics, solid bricks sample bricks had been made by 

mixing(0.75%, 1%, 1.25%,1.5%, 2%, 3%) plastics, interlock bricks has been made by 

mixing(0.5%, 0.75, 1%) plastic. After making sample bricks, compressive strength and water 

absorption test has been done in the material testing laboratory of Pokhara metropolitan city in 

observation of Lab officers.   

 

         

Fi g: Sample preparation of solid bricks for lab test   



 

                          
               Fig: Fire resistant test of Solid bricks                           Fig: Picture of Pavement tiles  

 
  

                         

Fig: Weight variation with & without plastic during weighing of solid brick  

  

  
Fig: Hot process experimentation  

             

Fig: Compressive strength testing of pavement tiles  and interlock bricks   



 

  

Table: Summarized results of Compressive strength (units in MPa):  

Composition 
Type of 
Brick Process 0.00% 0.25% 0.50% 0.75% 1% 1.25% 

1.50
% 2% 3% 

Pure MLP Interlock Cold 7.0        - 5.4 4.4 4.32 3.11 -      -    - 

Pure HM Interlock Cold        - 5.2 5.1        -      -    - 

Pure PP Interlock Cold        - 5.4 4.7 4.46 4.30 -      -    - 

MLP + PP Interlock Cold        - 5.3 4.8      -      -    - 

MLP + HM Interlock Cold        - 6.8 5.0      -      -    - 

PP + HM Interlock Cold        - 5.8 5.2      -      -    - 

Pure MLP Solid Cold 16.61       -   - 14.51 10.10 8.77 6.21 4.46 1.73 

Pure HM Solid Cold        -   - 16.34 12.17 11.89 10.01 8.32 4.61 

Pure PP Solid Cold        -   - 16.17 10.29 8.81 7.32 5.24 2.77 

MLP + PP Solid Cold        -   - 9.60 7.35 5.95 5.10 4.85 2.02 

MLP + HM Solid Cold        -   - 11.28 11.26 8.64 6.81 3.98 1.82 

PP+ HM Solid Cold        -   - 14.30 14.27 11.26 7.50 4.49 2.46 

Pure MLP Pavement Cold 35.31 - - 21.58 20.17 19.03 18.04 14.7 - 

Pure HM Pavement Cold  - - 24.50 22.13 20.76 19.25 17.14 - 

Pure PP Pavement Cold  - - 23.65 21.92 23.00 21.81 15.92 - 

MLP + PP Pavement Cold  - - 19.62 17.32 14.87 11.50 7.78 - 

MLP + HM Pavement Cold  - - 23.31 21.74 18.39 16.32 15.9 - 

PP + HM Pavement Cold  - - 24.80 22.76 17.49 15.21 12.69 - 

PP+HM+MLP Pavement Cold  - - 19.75 19.31 18.65 15.88 12.72 - 

(Note: “Red box” shows the test which were unsuccessful, “-“ shows the test which were not 

carried out. The higher the compressive strength, the better the products are).  

The compressive strength results of solid bricks were better than the interlock bricks. The 

percentage of plastic bricks was found inversely proportional to compressive strength for solid 

bricks, interlock bricks, and pavement tiles. It was found that when the plastic proportion was 

replaced by more than 1%, then the strength of the brick starts to decrease rapidly.    

Compressive strength & cost of bricks were key parameters for analysis of bricks selection. 

After analysis, the Pokhara Metropolitan city engineers have approved 0.75% mixed pure-MLP 



 

based solid mixed bricks made with the cold process for the toilet construction on the basis of 

standard strength required.   

Results on hot processes:  

Green Road team conducted the hot process test using the PP, HM and MLP. However, when 

experiment were conducted, the level of emission observed was quite high and it looked risky 

for the worker to continue with the experiment. The neighborhood people from the location 

where experiment were performed, started complaining because of the foul smell and smoke 

that has been generated. Thus, after informing the Accelerator lab team, Green Road team 

stopped making the bricks using the hot process and conducted experiment of finding out the 

emission level from bricks produced using hot process.   

Table : Results of Air quality emission test:  

S.N Parameters 
Results:S1 

(µg/m3) (1.7 hrs) 

Results: S2 

(µg/m3) (1.7hrs) 

Standard for 

ambient air as per 

AQMS 2017 

report 

1 
Particulate Matter 

(PM10) 
100.85 120.19 

120 for 24 hours 

2 
Particulate Matter 

(PM2.5) 
29.49 51.61 

40 for 24 hours 

3 
Total Suspended 

Particles (TSP) 
118.24 149.58 

230 for 24 hours 

4 
Sulphur Dioxide 

(SO2) 
2.73 1.69 

70 for 24 hours 

5 
Nitrogen Dioxide 

(NO2) 
0.17 0.19 

80 for 24 hours 

 (Note: S1: Emission test during heating of cold bricks, S2: Emission test during production 

of bricks with hot process)   

On the basis of the air quality test conducted, it has been observed that PM10 is greater than 

the standard criteria which means inhalable particles with a diameter of 10 micrometers or less 

are found to be excessive in the test of the hot process of bricks. While PM 2.5 is less than the 

standard criteria. PM 2.5 is most hazardous for the health as it’s more likely to transfer into and 

accumulate on the surface of the lung at deeper sections, while PM10 is more likely to deposit 

on the surfaces of the lung’s wider airways in the upper region and total suspended particle 



 

(TSP) is an antiquated regulatory indicator of particulate matter mass concentration in 

community air. The total suspended particle was found to be greater than standard criteria in 

the hot process. From the test, the pollutant from the process like sulfur dioxide and nitrogen 

dioxide were obtained lower than the standard criteria.   

Phase II: Cost-benefit Analysis  

The cost analysis of approved brick (0.75% mixed pure-MLP based solid bricks made with the 

cold process) has been done and submitted to the metropolitan city during the project. Based 

on the cost analysis of approved brick, it was found that plastic-mixed solid bricks (Rs. 35/pcs) 

cost higher than the normal solid brick (Rs. 31/pcs). As around 600 gms of aggregate material 

was replaced by 60gm of plastic in the plastic mixed solid brick, the lightweight of building, 

minimal resource consumption, thermal insulations properties & the solution to manage the 

plastic waste can certainly justify the over cost of plastic-mixed bricks. The cost of plasticmixed 

bricks can go down if the waste MLP (multilayer packaging plastic) will be freely available 

along with ease in collecting it. Detail cost analysis has been attached in annex 11 &  

12.  

  

 Table: Comparison of Normal Solid Brick and Plastic Mixed Solid Brick  

Parameters  

Normal  

Solid Brick  

Plastic 

Mixed Solid 

Brick  Remarks  

Length (cm)  28  28     

Breadth (cm)  15  15     

Height (cm)  9  9     

Volume (cm^3)  3780  3780     

Dry Weight (gm)  8607  8193  Weight reduction due to plastic  

Density (gm/cc)  2.28  2.17     

Cement used (gm)  537.94  508.22     

Sand Used (gm)  3227.63  3049.33     

Aggregate used (gm)  4841.44  4574     

Plastic used (gm)  
0  61.45  

One brick consumes nearly 30 pcs of 

noodle wrappers  

Compressive Strength 

(N/mm^2)  
16.61  14.46  

Minimum Standard requirement is 3 

N/mm2 as per building design code.  

Market Price Per Brick 

w/o VAT  

27  29.95  

Considering shredded plastic cost to be 

Rs 65/kg, this can be reduced with 

proper policy or support from CSR 

activities  



 

  

Phase III: Construction of Demonstration site   

Construction of demonstration structure “Toilet” has been built inside the Pokhara metropolitan 

city’s material laboratory facility. The design of the toilet has been drafted by metropolitan city 

engineers and constructed by Race Construction Group, Pokhara as per metropolitan city 

standard under closed observation of the Green Road team. The construction period lasted for 

two months. At the first stage, the mass production of approved solid bricks was done and left 

for 21 days curing process. At the second stage after the site clearance, the pit was dug for a 

safety tank hole and the toilet structure was built using plastic mixed bricks. During this 

construction approximately 100 kgs of non- recyclable plastics have been utilized in the 

construction.      

 

 

 

 

 

            Fig: Construction of safety tank                     Fig: Construction of toilet structure 

 

            

Fig: Mass production of plastic mixed solid bricks         Fig: Construction of septic tank   

 

  



 

      

                 Fig: Completion of toilet                                 Fig: Internal finishing of toilet 

Challenges/ Limitations  

The Green Road team has faced various challenges and limitations while testing the bricks and 

constructing the demonstration site which has been listed below:  

1) As per the initial plan for the lab test, using a cold process, the mixture of interlocks 

bricks should be made by replacing up to 3% plastics. But the sample couldn’t be made 

by replacing above 1% plastics as the bonding of aggregate has been decreased 

exponentially by the plastic. We assumed that the non-recyclable plastics when heated 

will have a good binding property as that of recyclable plastics, but our experiment 

showed that there was not good binding and hence the brick didn’t become stable while 

compressing using the interlock machine. If we use recyclable plastics in large quantity 

and make the plastic and aggregate in a semi liquid form using a densifier machine and 

put them in a mold then only a stronger brick can be made but the problem with that 

would be a higher cost of brick. As per kg cost of plastics is higher than the per kg cost 

of other raw materials.   

2) While doing the compressive strength test, initially the value received was very less 

when tested interlock bricks as it is. Again, after consulting with engineers, interlock 

bricks have been made plane surfaced & filled with concrete (sand & cement- 1:4 ratio), 

and water cured for 2 days, and then compressive strength tests were done to get better 

results. The standard practice to test such bricks was by filling and levelling up all the 

voids, as during the real construction all the holes and gaps get filled by concrete, the 

correct result shall be obtained by following the same principle.   



 

3) As per the initial plan for the lab test, the sample bricks have to be made from the hot 

process as well. The team tried to make bricks using the hot process but couldn't 

complete it as the smoke/ fumes generated during its heating process was considered 

unhealthy for the surrounding environment. The experiment has been stopped in the 

brick factory as the neighbors complained about the plastic smog. Rather than making 

a sample for the brick test, the team later carried emission-related tests.  

4) For the accuracy of the air quality-emission test of SOx, NOx e.t.c, the test should be 

carried out for more than eight hours. But, heating lots of plastic for so long will be 

very harmful to the person carrying the test as well as to the neighbors. Realizing that, 

the team has carried the individual test for an hour only. For comparison the hourly rate 

of emission shall be multiplied with the total hours as required by the standard practice. 

The accuracy might be slightly compromised due to this, but for longer hour results this 

is one of the practices to multiply the hourly emission rate.    

5) The construction work was delayed and had to be carried out during the monsoon due 

to the 2nd wave of the Covid-19 pandemic. So, in between the team has faced 

difficulties as construction has been stopped due to rain. The team has taken necessary 

safety precautions for Covid-19 and had covered the plaster structure with G.I sheets & 

sacks to get the structure safe from the rain.  

  

 

  



 

Learnings  

The major learnings from the project are:  

1. Solid bricks were found to be stronger than interlock bricks. Even though cement sand 

aggregate ratio (1:15) of solid bricks was less in comparison to interlock brick mixture 

ratio of cement and stone dust (1:7). Interlock bricks were found weaker because, in 

interlock bricks, the bonding between cement and stone dust was weaker comparing to 

bonding between cement and sand.  

2. Filling the hollow surface of interlock bricks gives better compressive strength results 

than without filling the hollow surface.  

3. Out of the three different plastics tested, HM (High molecular, high density) plastics 

such as normal carrying bags give better compressive strength results of bricks followed 

by MLP (Multi layered plastic) & PP(Polypropylene).   

4. The team learned that the cold process is a more economically viable solution than the 

hot process while making plastic bricks. Also, if priority is given to use non-recyclable 

plastics waste material like MLP over recyclable plastic waste materials, the cost of 

brick production will also be reduced.   

5. Making bricks with the hot process consumes lots of energy & materials as well as 

produces harmful fumes. For making bricks using a hot process, it should be done in 

separate airtight & pressure-sensitive machines so that harmful fumes do not leak out. 

After the cost calculations, making bricks with a hot process looks economically 

unviable even though the plastic collection & processing cost will be reduced 

drastically because of the high amount of cost in heating.   

6. Working with the local government and development organization was of a new 

experience for us. With the help of the development organization our communication 

with the local government became clearer and more productive. We realized that local 

governments work become slow due to the bureaucratic hurdles, but on the other hand 

weekly follow up and update meeting conducted by UNDP helped to keep the project 

on track.   



 

7. Since the prototype prepared by this project would be directly beneficial to the 

laboratory officials of the municipality, we received a great support from them in the 

execution.  

8. The plastic mixed brick and pavement tiles even though have sufficient strength, we 

can use it initially in the non-load bearing walls, compound walls, partitions, foot path 

etc. and save a good amount of non- recyclable plastics from ending up in the landfill.  

  

Way Forward  

Each day around 600 tons of plastic wastes are being generated out of which a large percentage 

are non-recyclable plastics. Recycling plastic waste has been a challenge because of its 

collection inefficiency. As, for the commercialization of plastic bricks, plastic roads, 

refusederived fuel (RDF), and other recyclables products, it requires a huge amount of plastic 

waste, market feasibility and demand. For that, at first dedicated plastic collection and 

processing center has to be established in Pokhara and other major cities. Collaboration with 

the metropolitan city, NGOs/INGOs, Bank & financial institutions, waste-producing industries 

will be a great help to commercialize the business at every local level.   

Potential Sources of Plastic 

Supplier  
Potential End Users of plastic bricks  Potential Partners  

Noodle, Biscuit Industries  Public buildings tendered by the 

Government  

Meroghar  

Informal Waste collectors  Compound walls of house owners  
Race Construction & 

others  

Plastic Collection center at 

Landfill  
Temporary constructions  

Development 

Agencies  

   
Wherever RED bricks are used, they can 

be replaced  
Municipalities  

  

Green Road team in future, will help to aware people of this kind of solution in Pokhara & 

other areas and will train and orient interested small bricks producers and others to start the 

business of plastic mixed construction materials production like plastic bricks. Production of 

plastic mixed bricks can be adopted at zero cost by current solid bricks, pavement tiles, footpath 

sidebars manufacturers, but they will have insufficient resources to set up the whole plastic 

collection center. Thus, the business of plastic waste management and bricks production will 

be economically viable if both entities do business separately, focus on their parts and support 

each other. For that Green Road team will also focus on producing the plastic raw materials 

and help in the technology development, technology transfer and product awareness of roads, 

bricks, and other innovative plastic management solutions.  



 

The immediate steps from Green Road side will be to partner with current brick manufacturers 

and convince them to use the shredded plastics in their existing process. As the existing bricks 

are slightly cost effective than plastic bricks (cost difference of Rs 2.91 per brick), we will look 

for ways to reduce this cost difference by collaborating with different development partners 

who could help in setting up the plastic collection center so that the cost of plastic processing 

gets reduced. We will also make plans on how to bring CSR (Corporate Social Responsibility) 

activities and funds from various organizations to support the plastic free campaign either 

through plastic donation programs or by allocating certain CSR funds.  

  



 

Annexures  

Annex 1) Testimonials (translated from Nepali into English)  

 “Management of non-recyclables waste like packaging plastics, wrappers of noodles & 

biscuits e.t.c is a huge problem in Pokhara as these types of waste can’t be brought back into 

the circular economy or can't be shaped into new products. Dumping this type of plastic waste 

in landfills has been the practice up to now. Initiation of using such kind of non-recyclable 

plastic waste along with cement and sand to make bricks has been initiated by Green Road and 

is highly appreciable. If the quality of bricks can be meeting national standards, then it’s good 

to bring such kinds of bricks in markets.” Ms. Kalpana Baral, Officer- Waste Management 

Department, Pokhara Metropolitan city.  

  

“The rapid urbanization is leading towards rapid waste production in Pokhara. As per the 

World bank report 2019, plastic contributes around 19% (over 38 Ton/day) of the solid waste 

of Pokhara. So concepts like plastic bricks, plastic roads e.t.c will really help to manage the 

plastic waste as well. As per the national building code (NBC 205-1994), the minimum 

compressive strength of bricks should be 3.5N/mm2, and since most of tested solid bricks & 

interlock bricks have compressive strength above the NBC standards, so such kinds of bricks 

can be used in construction work. Seeing the international best practices, the government can 

adopt the international norms for such kinds of initiations and start pilot projects. Government 

can play role in quality testing, adopting or making norms, and recommend it further to 

implement in pilot projects of the government.” Er. Laxmi Prasad Gautam, & Sub Er. Netra  

Prasad Timilsina, Officer of Infrastructure & Planning Department, Pokhara Metropolitan city  

  

“The lab team has supervised all the brick’s lab tests like compression test & water absorption 

test of different types of plastic bricks. On all the various brick types, the compressive strength 

of pavement tiles was observed to be very high (many of them were above 25 MPa). Interlock 

bricks' compressive strength was observed low compared with solid bricks. Among the test 

carried out, it was observed that less than 0.75% plastic replacement in solid bricks results in 

compressive strength above 10MPa. For making a building structure, it is usually 

recommended to use bricks above 10MPa (Solid bricks could be used in that case).” Lalit 

Timsina, Lab Incharge of Pokhara metropolitan city material testing laboratory  

  

  

  

  

  

  

  

  

  

  



 

 Annex 2) Detail work plan:  
  Name / Title  Start Date  End Date  Assigned Person  

1  Brick Construction and testing  1-Feb  20-May     

1.1  Preparation for Test  1-Feb  28-Feb     

1.1.1  Contract Signing with UNDP     1-Feb  Bimal Bastola  

1.1.2  Full Work-plan submission  8-Feb  11-Feb  Nirajan Ghimire  

1.1.3  Revision of work-plan     14-Feb  Nirajan Ghimire  

1.1.5  Arranging Raw Material  15-Feb  19-Feb  Bimal Bastola  

1.1.6  

Asking confirmation with Metropolitan city for 

lab test   15-Feb  28-Feb  Bimal Bastola  

1.2  Sample Preparation and Lab Test  15-Feb  12-Apr     

1.2.1  MLP,PP & HM material Preparation  15-Feb  19-Feb  Ajay K.C  

1.2.2  

Preparation of tiles, interlock & solid bricks 

with cold process  16-Feb  1-Mar  Ajay K.C  

1.2.3  Curing of prepared sample  16-Feb  15-Mar  Ajay K.C  

1.2.4  Lab Testing of Pavement tiles  19-Mar  23-Mar  Nirajan Ghimire  

1.2.5  Sample preparation of bricks with hot process  24-Mar  26-Mar  Nirajan Ghimire  

1.2.6  Lab Testing of Solid brick   24-Mar  27-Feb  Nirajan Ghimire  

1.2.7  Lab Testing of Interlock bricks  28-Feb  31-Mar  Nirajan Ghimire  

1.2.8  Thermal Testing of Solid Bricks  1-Apr  4-Apr  Nirajan Ghimire  

1.2.9  Air pollution Test  5-Apr  11-Apr  Nirajan Ghimire  

1.2.10  Cost Analysis of Solid Bricks   5-Apr  12-Apr  Bimal Bastola  

1.3  Sample Construction  13-Apr  13-May     

1.3.1  Mass Production of bricks  28-Apr  28-Apr  Ajay K.C  

1.3.2  Curing of sample bricks  28-Apr  18-May  Nirajan Ghimire  

1.3.3  Design & construction cost estimation 

finalization  

20-Apr  27-Apr  Bimal Bastola  

1.3.4  

Site Selection & Permission approval from 

metropolitan city  12-Apr  9-May  Bimal Bastola  

1.3.5  Contractor appointment  10-May  18-May  Bimal Bastola  

1.3.6  Raw Material procurement  19-May  26-May  Bimal Bastola  

1.3.7  Site Clearance  27-May  31-May  Bimal Bastola  

1.3.8  Video Making  1-Jun  20-Jul  

Surat Giri, Onion 

Flims  

1.3.9  Construction of the septic tank & curing  1-Jun  14-Jun  Race Construction  

1.3.10  Construction of toilet structure, brick laying & 

curing  

14-Jun  3-Jul  Race Construction  

1.3.11  Plaster work, piping & finsihing  4-Jul  13-Jul  Race Construction  

1.4  Reports & Handover     20-Jul     

1.4.1  Final Complete Report Submission     14-Jul  Nirajan Ghimire  

1.4.2  Handling over the model to local government     20-Jul  Bimal Bastola  

 

  



 

Annex 3: Project Expenses  

Net Project Expenses (A)  Quantity  Unit  Amount (With VAT)  

Raw Materials Total Cost           

Interlock Bricks  150  Pcs  8475  

Pavement Tiles  180  Pcs  7119  

Solid Bricks  648  Pcs  22699  

Plastic  70  Kg  4900  

LPG Gas  1     1500  

Cement  200  Kg  3200  

Sand  500  Kg  1500  

Thermal Sensor Gun   1  Pcs  6500  

Safety equipment and other        6000  

    SUM 1  61893  

            

Lab Test Expenses           

Compressive Strength  279  pcs  27900  

Water absorption  6  pcs  600  

Fire resistant  18  pcs  1800  

Emission Test  2  set  56000  

Carbon Test  2  set  24000  

      SUM 2  110300  

            

Machine Charges           

Hydraulic brick machine and it's unit  10  day  30000  

Vibrator machine & solid brick & 

tile mold  

4  day  10000  

Mixing pan  2  day  3000  

      SUM 3  43000  

            

Labor Charge           

Operator  15  day  22500  

Helper  30  day  30000  

      SUM 4  52500  

            

Technical Human Resource Cost           

Technical Human Resource (Cost 

per hr)  

600  hr  120000  

Other Overheads        31,197  

      Total A  418890  

Sample Construction (B)           

Estimated Toilet Construction  

Municipal 

Estimate  SUM 6  337450  

Budget Grand Total (A+B)             756,340.00   



 

Annex 3) Team Composition for Project - Exploration & Testing of Plastic-Mixed Bricks   

S.N   Name   Project-position   Responsibility   

1.   Er. Bimal Bastola    
(Age: 30)   

Principal Investigator (PI)    To investigate the overall project 

and update to UNDP team   

2   Er. Ajay K.C   

(Age: 32)   

In-charge   
To lead the lab testing process  

3   
Mr. Nirajan Ghimire    

(Age: 25)   

Mechanical Engineer / 

Technical   

Assistant   

To look after lab-testing and 

reporting activities  

4   Miss. Kriti Sharma    

(Age: 28)   

Environmental Officer / 

Technical   

Assistant   

To look after Environmental 

aspect & assist to PI   

  

  

Annex 4) Cost estimates of toilet structure prepared by Pokhara Metropolitan city:  

  

Fig: Cost estimate Page (1 of 3)   



 

 

Fig: Cost estimate page (2 of 3)  

 

 
Fig: Cost estimate page (3 of 3)  



 

      Annex 5) Pictures of design of toilet prepared by Pokhara Metropolitan city:  

  
         

  

  

  

     

 



 

Annex 6) Picture of testimonial of Pokhara Metropolitan city:  

 



 

 

          Annex 7) Picture of Testimonials of Pokhara Metropolitan city:  

  

      
 



 

 

 
  

  

  

  



 

  

Annex 8) Picture for permission approval from Pokhara Metropolitan city  

 

  

  



 

Annex 9) Cost Analysis of Plastic mixed brick:  

 Items for Normal Type  Details using Plastic-mixed solid bricks  

   Items   Unit  Data  Items  Unit  Data  

   Type      Solid bricks Type of Plastic     MLP (100%)  

   Grade     M5 Percentage of Plastic  %  0.75  

   

Ratio (Cement : Sand : 

Aggregate)     1/6/09 

Dry weight of Product  

gm  8193.00  

   Total ratio parts     16.00 

Weight of  

Plastics Used  gm  61.45  

 Length  cm  28.00 Compressive Strength  N/mm2  14.46  

   Breadth  cm  15.00 Market Rate        

   Height  cm  9.00          

   Volume  cm3  3780.00          

   Dry Weight  Gm  8607.00          

   Density  gm/cm3  2.28          

   Compressive Strength  N/mm2  16.61          

   Market Rate  NRs.  30-33          

 Raw Material Cost Calculation - Normal Type solid bricks 

S.N  Items  

Percentage 

(%)  

Quantity 

(gm)  Unit  Rate per Kg  

Amount 

(NRs.)  

1  Cement  6.25  537.94  gm  14.000  7.53  

2  Sand  37.50  3227.63  gm  1.3542  4.37  

 3  Aggregate  56.25  4841.44  gm  1.4583  7.06  

     Total 100.00  8607.00        18.96  

                     

 Raw Material Co st Calculation - Pla stic Mixed solid bricks  

S.N  Items  

Percentage 

(%)  Quantity  Unit  Rate per Kg  

Amount 

(NRs.)  

 1  Cement  6.20  508.22  gm  14.000  7.12  

 2  Sand  37.22  3049.33  gm  1.3542  4.13  

 3  Aggregate  55.83  4574.00  gm  1.4583  6.67  

 4  Plastic  0.75  61.45  gm  65.00  3.99  

   Total  100.00  8193.00   gm     21.91  

                     

 Comparison- Raw Materials of Normal & Plastic Mixed solid bricks   

S.N  Items  Weight 

(gm)  

Raw Cost 

(NRs.)  

         

 1  Normal  8607.00  18.96           

 2  Plastic mixed  8193.00  21.91           

 3  

Difference (Normal - 

Plastic)  414.00  -2.95           

Labor Cost 

S.N  Items  Quantity  

Per unit  

Salary/mont

h  Amount (NRs.)        

1  Labor charge                 

   Labor  3.00  17000.00  51000.00        



 

   Incharge  1.00  23000.00  23000.00        

2  Production     Total  74000.00        

   Production per day  800.00              

 Total production per month 20000.00     

3  Labor cost                 

   Labor cost per bricks        3.70        

Fixed Cost   

S.N  Items  Quantity  Rate  Amount  Remarks     

1  Machine Cost                 

   Mixture machine  1.00  70000.00  70000.00        

   Molding Die  1.00  30000.00  30000.00        

   Vibration Machine  1.00  100000.00  100000.00        

   Electricals & Supplies  1.00  100000.00  100000.00        

   Wooden plates  500.00  100.00  50000.00        

   Tools  3 set  10000.00  30000.00        

         Total   380000.00        

2  Infrastructure Cost                 

   Truss + Other structure  1.00  500000.00  500000.00        

         Total (1+2)  880000.00  Life cycle of machine 9.00  

         Cost per year  97777.78        

         Cost per 

month  

8148.15        

                     

Operational Cost & Over Heads  

  Items  Quanity  Rate  Amount  Remarks     

   Land lease  1.00  20000/month  20000.00        

   Electricity, logistics     15000/month  15000.00        

   Maintenance & Overhead    5000.00        

         Total/month  40000.00        

 Cost Calculation of Plastic Mixed Bricks    

S.N     Unit  Spec.  Amount        

   Fixed cost  per month     8148.15        

   Operational & over head  per month     40000.00        

   Total  per month     48148.15  Labor 

cost/brick  

3.70  

                     

 Production of sellable 

bricks 

Per month  20000.00   

   Fixed & operational cost  per brick     2.41        

 Raw material cost  Per bricks  21.91   

   Labor cost  per brick     3.70        

 Total cost of production Per brick  28.02   

   Profit  per brick  10 percentage  2.80        

 Selling price excluding 

VAT 

Per brick  30.02   

   VAT  per brick     4.01        

   MRP (Including VAT)  per brick     35        



 

 Annex 10) Cost Analysis of bricks using different kind of plastics:  

  

   Production cost of different types of plastics (minimum cost to maximum cost):  

Type of 

plastic  

Rate/Kg  Remark  

MLP  30-65  (MLP plastic has no reusable value so it can be 
freely available with organizational support but 
most cost are required for its collection and 
processing.  

MLP cost can be bring to 30/Kg if there is support 

from industrial producers and if there is no purchasing 

cost & if collection process is easy.  

HM  60-75  HM plastic can be recycled to make pipes & other 

accessories. So, purchasing cost of HM plastic is high.  

PP  50-70  PP plastic can also be recycled into making other 

producsts like pp flower vase, safety euipments like 

road blocker e.t.c  

  

    Bricks cost using different types of plastic (minimum rate):  

Items  Material  Weight  Unit  Rate/Kg  Amount  

 1   Cement   508.22   gm   14.000   7.12   

 2   Sand   3049.33   gm   1.3542   4.13   

 3   Aggregate   4574.00   gm   1.4583   6.67   

 4  Plastic (Using MLP)  

 61.45  gm  

30.00  1.84   

    Plastic (Using HM)  60.00  3.68  

  Plastic Using PP)  50.00  3.07  

               

5  Total material (Using 

MLP)  

8193  gm    19.76  

  Total material (Using 

HM)  

8193  gm    21.6  

  Total material (Using 

PP)  

8193  gm    20.99  

  

  

  

  

  

  

  

 



 

  

Annex 11) Pictures of Lab test reports of bricks :  

           Pictures of Lab test reports of bricks 

 

Fig: Lab test report of Solid bricks 

 

Fig: Lab test report of Solid bricks 



 

 

Fig: Lab test report of Interlock bricks 

 

Fig: Lab test report of Interlock bricks 



 

        Annex 13: Pictures of Completed Constructions 

             

           Fig: Use of plastic-mix pavement tiles                    Fig: Use of basin in internal part of toilet  

 

 

Fig: Internal pluming and fitting in toilet 


