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Abstract— Solid waste and waste water are the key 

component in sanitation infrastructure. But now a day’s lack 

of focus on this component in planning process it has become 

one of the biggest problems and its management is one of the 

major issues for our environment. The problem is not 

restricted to a single place rather it covers all parts of the 

environment which leads to toxic pollutants. Developing 

countries face major problem i.e. solid waste management 

and waste water management in urban as well as in rural 

areas. This Study represents solid waste management and 

waste water management practices in the Amod town of 

Bharuch District, Gujarat. This study is based on existing 

scenario of solid waste management and waste water 

management in Amod town. Population of Amod town is 

15237 in 2011 and it will be increase up to 55724 till 

2041.Study shows about 0.5kg of residential, agriculture 

solid waste per capita is generated in the town. It found that 

street sweeping, grass cutting, agriculture waste, cattle dung, 

drain and public toilet cleaning contribute most to waste 

generation in this town. Study also shows that Amod town 

population is also increase up to 20,000 in 2015 compare to 

15,237 in 2011 (as per Amod nagarpalika annual report) they 

demand 2.7 MLD water supply as per 135 LPCD, and waste 

water generation is 2.1 MLD and it will be increase up to 

6.01 MLD till 2041.Most common practices of waste 

processing are uncontrolled dumping which causes mainly 

water and soil pollution. At this stage there are no provision 

for treatment facilities for waste water, this leads to generate 

some unhygienic spot. This situation demand urgent 

development of sewage treatment facilities in Amod town. 

For the analysis of existing scenario of solid waste and waste 

water management SWOT analysis is adopted. As population 

are increasing the qualities of solid waste and waste water are 

also increasing and if wastes are disposed in uncontrolled 

manner these may cause adverse impact on public health & 

environment. The attempt is made to resolve current issues 

and relevant proposal. 
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I. INTRODUCTION 

The term “sanitation” comprises all interventions which aim 

to protect and promote human health by providing a clean 

environment and breaking the cycle of disease. Sanitation is 

Condition relating to public health, especially the provision 

of clean drinking water, and adequate sewage disposal.  

Despite increases in sanitation coverage, progress 

has been slow. Globally, 2.5 billion people do not have 

access to improved sanitation facilities. There are still 46 

countries where less than half the population has access to 

an improved sanitation facility. 

Among the world’s regions, Southern Asia and 

sub-Saharan Africa continue to have the lowest levels of 

coverage. Although accelerated efforts in sub-Saharan 

Africa have delivered results in some countries, such as 

Ethiopia and Angola, progress is the second lowest of any 

region after Oceania. 

The Millennium Development Goals have to be 

fulfilled by 2015, where all the national governments across 

the globe have to fulfil the requirements of MDGs. 

Unfortunately, till date only 1.1 billion people globally do 

not have access to improved water supply sources, whereas 

2.4 billion people do not have access to any type of 

improved sanitation facility. 

In Amod town still there has been no provision for 

solid waste and waste water. Solid waste is collected with 

the help of door to door collection system which is governed 

by municipalities. And waste water of Town is also 

collected by sewerage collection network establishment by 

the Gujarat Water Supply & Sewerage Board (GWSSB). 

But in this system there are no provision for waste handling 

process due to that in Amod town improper management of 

solid waste and waste water this may leads to adverse 

impact on public health & environment of Town. In this 

study attempt made for improving existing condition related 

to solid waste and waste water management in Amod town. 

A. Objectives 

The various objectives to achieve the vision for totally 

sanitized town are as under:  

1) To study the present scenario of solid waste 

management and waste water management in Amod 

Town. 

2) To identify issues regarding solid waste and waste 

water management requirements. 

3) To give a solution for overcome existing problem 

related to solid waste and waste water management.  

II. STUDY AREA PROFILE 

 
Fig. 1: Loction of Amod Town 
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Amod is a Municipality city in district of Bharuch, Gujarat. 

The Amod city is divided into 7 wards for which elections 

are held every 5 years. The Amod Municipality has 

population of 15,237 of which 7,813 are males while 7,424 

are females as per report released by Census India (2011). 

A. Population Projections Up to 2041  

Amod town decadal avg. population growth is 2.74%, which 

lesser then other town in bharuch district. Population 

projections for Amod town are given in table:1.  

Population 2011 2016 2021 2031 2041 

Amod 15237 20000 31908 43816 55724 

Table 1: Projected Population for Amod Town 

III. SOLID WASTE MANAGEMENT 

A. Generation 

According to AMOD NAGARPALIKA data on solid waste 

generation in Amod indicate an average waste generation of 

500 grams per capita per day. Based on the Census 2011, a 

population of 15,237 for generates total waste of 10.00 

MT/day. Solid waste is generated by a variety of sources, 

ranging from households, to commercial establishments, 

public and institutional areas. 

B. Collection and Handling 

1) Household Collection:  

Currently, in Amod the solid waste is collected at the 

household level in bins (approximately 11000 pairs of refuse 

bins have been given to household for collect their wastes, 

and another 12000 green bins for biodegradable material has 

also been supplied to the town) at the household level by the 

waste collector. This collection of waste from households is 

carried out by workers belonging to employee of 

AmodNagapalika.  Nagarpalikacovers 7 of 5wards of the 

town with the help of its 47 workers. In Amod waste has 

been collected with the help of 4 tractors, 1 loader & 15 

skip. 

2) Collections from Commercial Establishments: 

Waste that is not collected from small hotels and 

commercial establishments and hospital by the Nagarpalika 

they thrown their waste into scribe boxes which is put by 

Nagarpalika in vicinity. The large hotels have their own 

systems and mostly produce biogas from their kitchen 

waste. The Nagarpalikais in charge of the main road 

sweeping and drain cleaning for all drains across the town. 

The collection and transportation of this waste is also done 

by the Amod Nagarpalika. However, the by-lanes are not 

swept by the Nagarpalika, and these become problem areas 

in terms of accumulation of solid wastes, which also enter 

the drainage systems including the storm water drains and 

canals. 

3) Transportation: 

Waste is collected by workers in dustbins which is loaded 

on tricycle and brought to the secondary collection points. 

The primary collection vehicle is either a tricycle or animal 

cart that belongs to the Nagarpalikaand has been given to 

the various groups for collection of waste. On the vehicle 

only 1 bin are provided in which waste at the household 

level is collected. This indicates, In Amod town segregation 

at source level is completely missing. These transfer points 

have been pre-determined by the Nagarpalikaand the time 

when the vehicle reaches this spot is also defined. In some 

places the pre-segregated waste from households is directly 

transferred to the trucks from the large bins. The 

transportation system consists of 4 tractor-trailer, 2 refuse-

collectors, 23 tricycle and 2 box lifting scribe. 

Existing Solid waste management network in 

Amod town is as describe in diagram: 

 
Fig. 2: Existing Solid Waste Collection Network 

C. Processing and Disposal 

Processing of solid waste was not done in the Amod 

Nagarpalikaarea at all, until recently, due to the lack of 

funding and only 1 bulldozer was used at a dumping site for 

laying the waste in one layer. At present in Amod 

Nagarpalika all waste collected is transform to the dumping 

site which is located at pursa road site (R.S no: 615) without 

any kind of treatment.  

D. Service Levels 

Table no.2 provides a summary of the service levels in 

Amod town. 

Sr.no Indicator Year 2015 

1 Total waste generated (tons/day) 100 

2 Per capita waste generated (kg/day) 0.5kg 

3 Collection of waste (tons/day) 60 

4 Distance of disposal point (km) 3km 

5 No. of Safaikarmacharis 47 

6 Collection efficiency % 60% 

7 Door to door collection % 70% 

8 Source segregation % 00% 

9 Treatment % 00% 

10 Disposal % 90% 

Table 2: SWM existing status 

Source: amodnagarpalika annual report submitted to the 

district authority: 2014-15 

Sr. 

no 
Parameters 

Benchmark is 

to be achieve 

Amod Service 

Levels 

1 HH coverage 100% 70% 

2 
Waste collection 

efficiency 
100% 60% 

3 
Source 

Segregation 
100% NA 
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4 MSW recovery 80% NA 

5 
Scientific 

disposal 
100% NA 

6 Cost recovery 100% NA 

7 
Cost Collection 

efficiency 
90% NA 

8 
Complaints 

redress 
80% NA 

Table 3: SWM service levels vis-a-vis SLB set by MoUD 

Source: service level benchmark of MoUD 

IV. WASTE WATER MANAGEMENT 

Population Projection and Net Water Demand Up To 2041 

The population projection translates to an increase 

in net water demand in Amod. 

(Refer table: 4) 

Sanitation infrastructure 2016 2021 2041 

Population 20000 31908 55724 

Net water demand 135 LPCD 

(MLD) 
2.7 4.3 7.5 

Waste water generation(MLD) 2.1 3.44 6.01 

Table 4: Waste Water Demand in Amod Town 

Net Water demand will be 2.7 MLD in 2016 and 

increase to 4.3 MLD in 2021 and 7.5 MLD in 2041. This 

translate to a waste water generation (@ 80% of net water 

consumed) to be 2.1 MLD in 2016, increasing to 3.44 MLD 

in 2021 and 6.01 MLD in 2041.   

A. Network, Coverage, and Connections 

For batter collection of waste water Amod town is divided 

in to 3 different zones according to topography. In Amod 

sewerage collection network is established by the Gujarat 

Water Supply & Sewerage Board (GWSSB). At present 

establishment of this network is under progress activity. 

70% work is completed; reaming 30% will be completed till 

JUN, 2016. This network is covered major part of Amod 

town. All most all houses are connected with main sewerage 

line and very few and doing on site sanitation. There toilets 

are linked with septic tank. 

1) Treatment Facilities:  

In Amod town at present treatment facilities is not available. 

But for future need Amod Nagarpalika got permission for 

making a sewerage treatment plant, capacity of 5.20MLD at 

site which is located near to the solid waste disposal site at 

Amod-Pursha road. For this construction land acquisition 

from Gujarat gov. is completed. Construction of this STP is 

comes under the Gujarat Water Supply & Sewerage Board 

(GWSSB). 

2) Connection: 

Around 90% of houses in Amod are covered under the 

sewerage network made by Gujarat Water Supply & 

Sewerage Board (GWSSB). In this network at micro level 1 

distribution collection unit constructed per 2 houses. And all 

houses covered in this network are connected with this 

collection unit. Further distribution collection unit is 

connected with manhole through RCC pipeline connection 

with appropriate diameter. Further manhole is connected 

with rising main and rising main is connected with main 

sewerage line having 500dia. Through main sewerage line 

waste water is transferred to the STP. 

3) Conclusion from Survey: 

During the inspection of existing sewerage network in 

Amod, I found that in this system waste water collected 

through pipe line and surface runoff, and disposal in to lake 

which is located in Amodgamtal area. There are no 

provision for and kind of treatment facilities. And no 

provision for storm water drainage. Schematic diagram off 

existing waste water flows in Amod is located in fig.     

 
Fig. 3: Existing Waste Water Collection Network in Amod 

B. Demand Projections 

Table 5 shows the level of waste water generation according 

to given population projection and the projected water 

demand 

Particulars Year 

 2011 2016 2021 2041 

Population 15237 20000 31908 55724 

Household 3059 4015 6900 12000 

Gross water supply 

demand (at 170 LPCD) 

in, MLD 

2.5 3.4 5.42 9.47 

Net water supply 

demand (at 135 LPCD) 

in, MLD 

2.0 2.7 4.30 7.52 

Waste water generation  

(at 80% of net supply) 

in MLD 

1.6 2.1 3.44 6.01 

Table 5: Sewerage Generation Demand 

A report of Amod Nagarpalika indicate that waste 

water generate in area of Amod Town is 1.6 MLD at present 

(2014-15 report). At this stage there are no provision for 

treatment facilities for waste water, this leads to generate 

some unhygienic spot. This situation demand urgent 

development of sewage treatment facilities in Amod town. 

V. FINDINGS FROM SWOT ANALYSIS 

SWOT analysis always seeks to interpret the better 

preparation of strategic planning proposal for two 

component of sanitation infrastructure, theses solid waste 

management, wastewater management. 

Detail findings from SWOT analysis are as below: 
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A. Solid Waste Management 

Conclusion of This study is explained in the form of SWOT 

analysis. Findings from SWOT analysis for SWM in Amod 

Town are as below: 

1) Strength: 

 Good coverage of Door to door collection is 

residential area. 

 Land disposal site is available. 

2) Weakness: 

 Source level segregation is not available. 

 No process for treatment of waste before disposal. 

 System still not complete with MSW rules 2000. 

3) Opportunities: 

 Coverage of door to door collection can be 

increase. 

 Introduce some scientific treatment facility at 

dumping site. 

 Treat waste as a resource for revenue generation. 

4) Threats: 

 Dumping off waste in open drain is more than 

dumping in bins given by Nagarpalika. 

 Water logging and pollution concerns at waste 

disposal site. 

 Uncontrolled waste disposal generate some health 

issues. 

B. Waste Water Management 

Conclusion of This study is explained in the form of SWOT 

analysis. Findings from SWOT analysis for Waste water 

management in Amod Town are as below: 

1) Strength: 

 Almost most of houses covered with GWSSB 

sewerage network. 

 Separation of gray water and black water are at 

source level is common. 

 70.88% people use individual toilet facilities. 

2) Weakness: 

 No provision for further treatment of waste water 

in existing sewerage treatment network. 

 Due to flat terrain topology make natural 

gravitational flow difficult – due to this condition 

Necessitates for sewage pumping station at 

frequent intervals. 

 No provision for leakage in the sewerage network. 

3) Opportunities: 

 First step in sanitation plan is already taken now 

focus should be on improvement. 

 Focus should be on generating some revenue from 

waste water. 

 Adept treatment such that it will help in generating 

revenue to the Nagarpalika. 

4) Threat: 

 Implementation and maintenance of proper 

collection, transport, treatment and disposal of 

waste is demand huge investments. 

 For implementation of sewerage network 

arrangement of fund is very difficult in particular 

Amod. 
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