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Location of Kushtia Municipality

Kushtia, Bangladesh
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Background of Kushtia

Total Area: 27.75 sq.m
Estimated Population: 102,988
Total Number of Holdings: 12,907
Total Number of Household: 23,037
Faecal Sludge Collected by the City: 180-270 M3/ month
(equivalent to faecal sludge collected from 90 holdings)
Solid Waste Collected by the City: 20-25 ton/ day (out of this 80% is organic)
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• Rapid urbanization in Bangladesh is creating an increasing strain on 
overburdened infrastructure, as well as more demand on limited public 
services. 

• Solid Waste Generation in Urban Areas: 20,000 tons/day
• Organic Waste: 80%
• Collection Efficiency of Waste: 50-60-%
• Crude dumping of waste in low-lying areas is the most common method of 

disposal of waste
• An enormous potential exists to improve existing municipal solid waste 

management operations with improved organic waste components and to 
provide positive economic and environmental benefits. 

• Organic waste management, therefore, is a key sub-sector of municipal 
waste management which deserves more attention. 

Solid Waste Management in Bangladesh
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• “Sanitation” means total sanitary condition for healthy living which includes hygienic 
latrine facilities, proper management of solid waste and proper disposal of 
household wastewater and storm water.

• Urban sanitation remains also a major challenge in Bangladesh. Sanitation is the 
responsibility of the municipalities, who do not have necessary organizational and 
technical capacity to take up their role. 

• Although it is claimed that the urban sanitation coverage is 88% as of March 2009, 
the overall sanitation situation in all urban areas is far from satisfactory .

• Conventional sewerage systems are absent in all urban areas except in parts of Dhaka 
city.

Sanitation Situation in Bangladesh
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• Faecal sludge:  Sludges of variable consistency collected from so called on-site 
sanitation systems; such as . pit latrines, non sewered public toilets, septic tanks

• At present there is no formal or environmentally sound faecal sludge collection 
and disposal system in Bangladesh. 

• Septic tanks and pits are not desludged regularly to keep them functional. These 
are occasionally emptied manually and dumped into the nearby drainage system, 
low lands, surface waters and into open environment. 

• With the increase in sanitation coverage in urban areas using septic tanks and pit 
latrines it is expected that faecal sludge volume will increase considerably within a 
few years and if collection and disposal systems are not developed serious 
environmental degradation and associated health risk will increase.

• Municipal authorities and the people in general, are not aware of the seriousness 
of the problem and therefore of the needs for improvement. Financial and 
operational capacity of the municipalities for improved faecal sludge collection, 
treatment and safe disposal are also limited. 

Faecal Sludge  Management in Bangladesh
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Most households do have standard toilet facilities within premises but the sewage 
collected are discharged untreated directly into lakes, canals and rivers causing 
pollution and health hazards in the densely populated areas. 

Problem
Unhygienic Toilets
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Problem

• At present there is no formal 
or environmentally sound 
faecal sludge collection and 
disposal system in 
Bangladesh.

• Septic tanks and pits are not 
de-sludged regularly to keep 
them functional. These are 
occasionally emptied 
manually and dumped into 
the nearby drainage system, 
low lands, surface waters 
and into open environment. 
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Absence of Faecal Sludge Management 

• It is very unlikely that urban sanitation coverage in Bangladesh will see much application of 
costly conventional sewerage technology in the short and medium term programs and will 
continue to depend on on-site technologies like septic tank and pit latrines. 

• This is very common in other developing countries also. 98% of the urban households in the 
Philippines, 78% of Manila and 65% of Bangkok are served by on-site sanitation systems 
with faecal sludge collection and management in place. 

• Emphasis should therefore be placed on establishing and operating a sustainable faecal 
sludge management system that also promotes resource recovery, in order to attain 100% 
urban sanitation coverage as per set national goal , Promoting private sector participation in 
faecal sludge collection and treatment as well as NGOs participation in awareness raising is 
clearly a way forward. 

• National Sanitation Strategy 2005, prepared by the Local Government Division of the Ministry 
of Ministry of Local Government, Rural Development & Cooperatives has set-up national 
sanitation goal to achieve 100% sanitation coverage by 2013. 
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Recommendation by National Sanitation Strategy 2005

To overcome a number of technological challenges for achieving adequate sanitation coverage the 
following strategies are recommended in the National Sanitation Strategy 2005:

• Low cost technology options;
• Sewage treatment technologies with greater emphasis on resource recovery and recycling 

must be given top priority in improving urban sanitation situation;
• Appropriate de-sludging of septic tanks and pit latrines must be enforced and effluent disposed 

of in a proper manner. Sludge emptying services by city corporation and municipality  must be 
in place; and

• Multiple technology options must be considered including decentralized wastewater 
management option.
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• Faecal Sludge is a rich source of nutrients such as nitrogen, phosphorus and potassium. In human excreta, 
most of the organic matter is contained in faeces, while most of the nitrogen (70-80%) and potassium are 
contained in urine. 

• Before using faecal sludge as a fertilizer, it must be made safe. Co-composting is the controlled aerobic 
degradation of the organics using more than one material (faecal sludge and organic municipal solid 
waste). Faecal sludge has a high moisture and nitrogen content while bio-degradable solid waste is high in 
organic carbon and has good bulking properties (i.e. it allows air to flow and air to circulate). 

• By combining the two, the benefits of each can be used to optimize the process and the output product. 
Co-composting is a natural process allowing good hygienisation of sludge in a relatively short time. This is 
due to high temperature of 50 to 70ºC, which is reached during thermophilic degradation process. Co-
composting of pre-treated and thickened faecal sludge with solid waste might be a good solution, even for 
large sludge volumes. 

The Solution: By Combining Faecal Sludge with Organic Waste
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Why co-compost feacal sludge with municipal solid waste?

Co-composting FS and MSW is advantageous because the two materials complement each other. 
The human waste is relatively high in N content and moisture and the MSW is relatively high in 
organic carbon (OC) content and has good bulking quality. Furthermore, both these waste materials 
can be converted into a useful product. High temperatures attained in the composting process are 
effective in inactivating excreted pathogens contained in the FS and will convert both wastes into a 
hygienically safe soil conditioner-cum-fertilizer.

Composting refers to the process by which biodegradable waste is biologically decomposed under 
controlled conditions by microorganisms (mainly bacteria and fungi) under aerobic and thermophilic
conditions.

The resulting compost is a stabilized organic product produced by the above mentioned biological 
decomposition process in such a manner that the product may be handled, stored and applied to land 
according to a set of directions for use. Important to note is that the process of
"composting" differs from the process of "natural decomposition" by the human activity of "control". 
"Control" has the goal to enhance the efficiency of the microbiological activity, to restrict undesired 
environmental and health impacts (smell, rodent control, water and soil pollution) and assure the 
targeted product quality.

Co-composting  means composting of two or more raw materials together – in this case, FS and SW. 
Other organic materials, which can be used or subjected to co-composting, comprise animal manure, 
sawdust, wood chips, bark, slaughterhouse waste, sludges or solid residues
from food and beverage industries.

Why Co-Composting



Survival Time (in days) of Pathogen by Different Treatment Method
Types of Treatment Bacteria Virus Protozoa Helminths

Night soil, faeces at 20-30 C 90 days 175 days 10 days Many 
months

Composting (anaerobic) septic 
tank/ pit latrine

60 days 60 days 30 days Many 
months

Thermophilic Composting 
50-600C

7 days 7 days 7 days 7 days

Waste Stabilization Pond
Retention time >20days

20 days 20 days 20 days 20 days

Source: IDA (1990)

The Solution: By Combining Faecal Sludge with Organic Waste
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• In order to demonstrate a faecal sludge collection and treatment model with emphasis
on resource recovery and recycling as stipulated in the National Sanitation Strategy of the
government, in November 2012, a pilot project was initiated in Kushtia a secondary town
in Bangladesh to treat the faecal sludge and solid waste together.

Pilot Intervention on Faecal Sludge Management in Kushtia
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Project Partners

The project is implemented by Waste Concern with in partnership with the Kushtia
Municipality. Local Government Engineering Department (LGED) provided the cost for
construction of the compost plant and faecal sludge drying bed along with the cost for
the vacuum tugs while UNESCAP provided grant for construction of the coco peat filter.

Kushtia
Municipality

LGED

UNESCAP
Waste 

ConcernCo-composting 
Project

 Provided land 
 operation of the project, 
 collection of faecal sludge and
 collection of fee for the the service

 Cost for construction of the compost 
plant and faecal sludge drying bed 
along with the cost for the vacuum 
tugs

 UNESCAP 
provided grant for 
construction of 
the coco peat 
filter.

 Technology Provider.
 Design of the co-composting facility
 Construction  supervision.
 Monitoring & Evaluation of the 

facility of the plant. 
 Preparation of Business Plan.
 Training of municipal staffs
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• In order to tackle solid waste management as well as faecal sludge management 
problems, a pilot project has been initiated in Kushtia Municipality, a secondary 
town in Bangladesh. 

• Project Initiated: November 2012

• The pilot project has the following Features:
1. Compost plant Capacity =  4 tons/ day 
2. Faecal sludge drying bed (with a coco peat filter) to treat = 9 M3/day 
3. Land Area: 5000 M2  (dedicated by the Kushtia Municipality)

Pilot Intervention on Faecal Sludge Management in Kushtia
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Pilot Intervention on Faecal Sludge Management in Kushtia

• Total amount of municipal solid waste brought to the plant amounts to 3 to 3.5 tons/ day. 
• Under this project, faecal sludge is directly collected from the septic tanks or pit latrines of 

households using mechanical vacuum-tugs. 
• Total amount of faecal sludge collected per day is  9 cubic meter/day. 
• The collected sludge is directly sent to the treatment facility. 
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Site Plan of the Co-composting Facility, Kushtia 

Pilot Intervention on Faecal Sludge Management in Kushtia
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Pilot Intervention on Faecal Sludge Management in Kushtia

• The liquid sludge (faecal sludge) is poured into the sludge tank, from where it is passed into the sludge 
drying bed by natural gravity. When the drying bed becomes filled up, it is kept there for few days so  
that  sludge  gets  dried  and  the  percolate  is  transferred  into  the  connected percolate tank. 

• The percolate is pumped into the coco peat filtration unit for further treatment. The filtered water 
coming out from the coco peat has high nutrient, and can be safely released into agricultural land for 
irrigation purpose. 

• On the other hand, dried layer of the fecal sludge is collected up from the drying bed and is mixed with 
the municipal organic solid waste in 1:3 ratios, and compost is produced in the co-composting plant 
using aerobic theomorphic composting method to be used as organic fertilizer. 
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At present there is 
no formal or 

environmentally 
sound faecal

sludge collection 
and disposal 

system. 

Problem & Solution

Old practice Current Practice

Properly managed faecal
sludge management system 



Co-composting of Faecal Sludge with Organic Waste at Baradi, Kushtia City

Faecal Sludge Collected by Vaccu-Tug and Discharged in the Drying Bed and later Co-composted with Organic Waste to Produce Compost



Collection and Disposal of Faecal Sludge

From the field survey, it was revealed that 50.33% households have septic tank toilets and 48.67%
have ring slab or single pit or twin pit toilets. Although vacuum tug has been used for collection of
faecal sludge from the filled up septic tanks or pits of Kushtia Town since a long time, there was no
formal or environmentally sound faecal sludge disposal system. Figure shows the frequency of
pit/septic tank cleaning in the Municipality.
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It is evident from the above figure that about 35% of the households clean their pit/septic tank within 
one year, while about 40% do the same in every two years. On average, 2.08 years is taken by each 
household for cleaning or removing the sludge from the filled up septic tank or pit latrine. Faecal
sludge of less than three years is not fully decomposed and contains high pollution load, and hence, 
needs to be treated properly.  

Pilot Intervention on Faecal Sludge Management in Kushtia
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Test Results of the Co-Compost and Treated Waste Water
Physical Properties

Sl. No. Parameters Actual 
Concentration Standard * Range Test Method**

1 pH 7.8 6.0 – 8.5 pH Meter 
2 Organic Carbon 11.97% 10 – 25 % Wet Oxidation  
3 Nitrogen (N) 3.08 0.5 – 4.0 % Micro-Kjeldahl 
4

Phosphorus (P) 0.97 0.5 – 1.5 %
Spectrophotometric with HNO3 & 

HClO4 acid digestion 
5

Potassium (K) 1.08 1.0 – 3.0 %
Flame Photometric with HNO3 & 

HClO4 acid digestion   
6

Sulfur (S) -- 0.1 – 0.5 %
Spectrophotometric with HNO3 & 

HClO4 acid digestion
7 Zinc (Zn) Maximum 0.1 %

Atomic Absorption 
Spectrophotometric with HCl acid 

dissolution 

8 Copper (Cu) 0.0064% Maximum 0.05 %
9 Chromium (Cr) 27.6054 ppm Maximum 50 ppm

10 Cadmium (Cd) 0.00 ppm Maximum 5 ppm
11 Lead (Pb) 26.1172 ppm Maximum 30 ppm
12 Nickel (Ni) 0.00 ppm Maximum 30 ppm

* Compost Standards of Ministry of Agriculture, Government of Bangladesh for use in the agricultural purposes. **All test performed according to
procedure described in “Manual for Fertilizer Analysis”, Ministry of Agriculture, Government of the People’s Republic of Bangladesh

Pilot Intervention on Faecal Sludge Management in Kushtia
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Test Results of the Co-Compost and Treated Waste Water

Physical Properties

Sl. 
No. Parameters Actual Condition

Standard

Condition
Test Method

1 Color Dark gray Dark gray to black Visual
2 Physical condition Non granular form Non granular form Do
3 Odor Odorless Absence of foul 

odor Do

4 Moisture Content 29.33% Maximum 15 % Oven dry
5 Inert materials  - Maximum 1 % Sieving 

Pilot Intervention on Faecal Sludge Management in Kushtia
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Laboratory analysis of Compost Produced in the Kushtia Co-Compost Plant Carried Out by The 
Department of Soil, Water and Environment, University of Dhaka

Parameters Results
Faecal Coliform, MPN/g 3.6
Salmonella spp/ 25g Absent
Helminth/ g Absent

Pilot Intervention on Faecal Sludge Management in Kushtia

* Compost Standards of Ministry of Agriculture, Government of Bangladesh for use in the agricultural purposes. **All test performed according to
procedure described in “Manual for Fertilizer Analysis”, Ministry of Agriculture, Government of the People’s Republic of Bangladesh
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Results of Waste Water from Sludge Drying Bed Before and After Treatment by Coco Peat Filter

Type of Waste Water
pH
Standard (6.0-
8.5)*

DO (mg/l)
Standard 
(4.5-8)*

COD 
(mg/l)
Standard 
400 (mg/l)*

Before Treatment ( First Tank) 7.34 1.3 576
After Treatment with Peat Filter ( First Tank) 7.36 4.9 192
Before Treatment ( Second Tank) 7.70 1.6 484
After Treatment with Peat Filter (Second 
Tank)

7.15 5.5 192

Pilot Intervention on Faecal Sludge Management in Kushtia

* Compost Standards of Ministry of Agriculture, Government of Bangladesh for use in the agricultural purposes. **All test performed according to
procedure described in “Manual for Fertilizer Analysis”, Ministry of Agriculture, Government of the People’s Republic of Bangladesh
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Description Cost (USD)
Salary of  Supervisor of  Compost Plant 260
Salary of 2 Drivers of  Vacuum Tug 467
Salary of  6 labors for faecal sludge collection 467
Salary of  6 labors for compost plant 467
Fuel cost for tractors 256
Fuel cost for vacuum tugs 807
Maintenance cost for vacuum tugs 80
Saw dust for composting 80
Personal Protection Equipment 30
Total Monthly Operational Cost 2914

Description Cost (USD)
of compost 20 tons per month at a price of USD 130/ton 2600
Income from collection of faecal sludge and treatment of 
waste form 90 holdings (180 households) @ USD 12.5 per 
holding

1125

House to house waste collection fee from 1556 households @ 
USD 0.5 per month per household

778

Total Income 4503

Operational Cost of the Project  Per Month

Income from Co-Compost Plant Per Month

Pilot Intervention on Faecal Sludge Management in Kushtia
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Desired Situation

Existing Situation

Smaller Steps are 
achievable

One big jump 
impossible to 
achieve

Several small steps are easier than 
one big jump

Excreta disposal systems 
predominant in urban areas of low 
and high-income countries

Investment Required
Conventional Sewer System:  US$ 150/ Capita (medium city)

Pilot Intervention on Faecal Sludge Management in Kushtia



KEY FINDINGS

• Initial findings of the operation of the co-compost plant for the last nine month shows that 
treatment of  faecal sludge along with segregated municipal organic waste is technically 
feasible and use of aerobic theromophic composting is essential to make the compost 
pathogen free. Moreover, use of coco peat filter shows the improvement of the quality of 
waste water especially in terms of DO and COD and compliance with the standards for use in 
the agriculture.

• The capital cost of the project is much lower than the conventional sewerage system which 
makes it very attractive for use an intermediate solution for management of faecal sludge 
management in the developing countries especially for small and medium sized towns.

• At present Kushtia Municipality is charging only USD 12.5 per year per holding which is 
equivalent to USD 1.04 per month  for collection and treatment of faecal sludge under the 
pilot project, where as they are charging on average USD 3.86 per month per holding for 
piped water supply. For the long term sustainability of the  project the municipality should 
increase the faecal sludge collection charge to 1.5-2 USD/holding per month and link it with 
the monthly water bill.  This will improve the financials of the project significantly.

Pilot Intervention on Faecal Sludge Management in Kushtia
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KEY FINDINGS

• There is a scope of involvement of private sector in the collection and treatment of the co-
composting facility. Kushtia municipality may involve private sector under management 
contract system for collection of faecal sludge and municipal waste as well as operation of 
the plant.

• In future it is important to mechanize the faecal sludge collection system from the drying bed 
and subsequent transfer to the compost plant for co-treatment. At present collection of 
faecal sludge from the drying bed is done manually using certain caste of people known as 
sweepers. It is worth mentioning here that sweepers use PPE while working with the faecal
sludge  The population of sweeper community in Bangladesh has declined over the last forty 
years, as such in the long run it would be difficult to find people to work in the faecal sludge 
management plant. As such mechanization may be needed in the medium to long run to 
operate the plants.  

• It has been also found that since the co-compost is dry without any foul odor and most 
importantly pathogen free farmers around the co-compost plant are buying the product and 
using it in their agricultural fields without any complain.

Pilot Intervention on Faecal Sludge Management in Kushtia
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