
Pipeline to prosperity
Water from the Meghna river will supply drinking water to 4M people 
in Dhaka by building 100km of new pipeline, some of the deepest 
tunnels in Bangladesh and the country’s biggest treatment plant.

Project 
Dhaka environmentally 
sustainable water supply

Location 
Dhaka, Bangladesh

Client 
Dhaka Water Supply and 
Sewerage Authority

Expertise 
Feasibility, detailed design, 
contract procurement and 
construction supervision



Turn on a tap in Dhaka and there will be times when 
the water is undrinkable or nothing comes out at all. 
The city of more than 18M people is one of the world’s 
most crowded and many face going thirsty as ground 
water supplies decline. Vast quantities are being 
consumed by the city’s factories as well as its rapidly 
growing population. Every 12 months, the water table 
falls between 2m and 3m, and up to 85% of boreholes 
fail to supply clean water throughout the year.

“During the dry season, when river flows are low, 
the concentration of pollutants is too high to treat 
and sewage seeps into the city’s empty water 
pipes. When water does eventually come out 
of the tap, it can be undrinkable,” explains Mott 
MacDonald water and environment team leader 
Nigel Osmaston. New water sources are needed 
to remedy the problem and support growth 
as the population is expected to reach 29M by 2035. 

Surface water is an obvious source for a country that 
is covered by rivers, but many in and around Dhaka 
are so polluted by industrial effluent and human waste 
they cannot be treated to World Health Organisation 
drinking water standards. The nearest useable supply 
for east Dhaka is the Meghna River, some 40km away. 

Bangladesh is 
a delta country 
so there’s never 
a shortage of 
water. But rapid 
urbanisation 
has put a strain 
on clean water 
supplies in 
its crowded 
capital, Dhaka. 
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Dhaka Environmentally Sustainable Water Supply Project 
(DESWSP) will transport water from the Meghna through 
twin pipelines to a new distribution network in Dhaka, 
treating it at a new facility at Gandharbpur along the 
way (see map on next page). This water treatment plant 
is expected to be the country’s biggest. The £675M 
scheme is funded by the Asian Development Bank (ADB), 
French Development Agency, European Investment
Bank and Government of Bangladesh. 

Mott MacDonald developed the project from feasibility 
and supervises construction. Split into four contracts, 
we are developing the detailed design on two of these 
contracts and assisting client Dhaka Water Supply 
and Sewerage Authority (DWASA) to procure and 
supervise the design and build contracts for the others. 

“A reliable and clean water supply is essential to support 
the lives of people living and working in Dhaka and for 
the country to prosper,” says DESWSP’s project director 
Md Mahmudul Islam. “Bringing drinking water all the 
way from the Meghna is an ambitious plan owing to 
the length and size of pipelines, earthquake risk and 
deep tunnels that are needed.”  The project, which has 
stakeholders at local, national and international level, 
uses solutions that are new to Bangladesh, he continues. 

“There is so much to learn. No two days are the 
same. Every step forward is followed by half a step 
back, but we always find a way through. Progress is 
often painfully slow, but ultimately, very rewarding.” 

Sustainability is at the heart of the project. The 
Meghna river has at least 400 times more flow 
than the project will abstract. Studies into upstream 
industrial development and river pollution trends 
confirmed that the Meghna would be suitable for 
extraction. Long-term monitoring will verify water 
quality so that action can be taken if it deteriorates. 

A new drinking water 
supply for Dhaka 

Seismic design 
All DESWSP structures 
and infrastructure must be 
designed for earthquakes. 
The pumping station and 
water treatment plant tanks 
are designed to resist 
seismic forces, whereas 
the majority of the 36km 
pipeline is designed to 
flex with earthquake 
movement. Specially 
restrained joints prevent 
adjacent pipes separating.
“As Bangladesh is a delta 
region, its ground is mainly 
wet fine silts. During 
earthquakes, there is 
danger that uncompacted 
soils will liquefy,” says Nigel. 
This means the soil 
loses its strength so 
heavy structures can 

“ A reliable and clean water supply 
is essential to support the lives of 
people living and working in Dhaka, 
and for the country to prosper.” 
Md Mahmudul Islam 
Project director for DESWSP

sink and light ones, such 
as pipes, float up. 
Up to 30% of the pipe 
route is assumed to be 
prone to this phenomenon, 
and may require native 
soil to be replaced with 
imported sand. “Installing 
coarse sand piles beneath 
the pipeline will help 
densify the soil to prevent 
it liquefying,” explains 
project chief engineer 
Dipankar Basak. 

With a design life of 50 
years, predicted sea-
level rise due to climate 
change must also be 
considered. The water 
treatment plant’s electrical 
equipment is raised above 
forecast water levels. 

On site at the water 
treatment plant, which is 
expected to be the country’s 
biggest on completion.

Ground investigation under the 
Sitalakhya where the pipeline 
will pass through one of the 
deepest tunnels in Bangladesh.
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Our work has involved 
evaluating and awarding 
the design and build 
contract for package 
one to Veolia Suez joint 
venture, and reviewing 
its ongoing design. The 
package involves building 
a new 500Ml/day pumping 
station at Bishnondi with 
a 1,000Ml/day intake from 
the Meghna, a new 500Ml/
day water treatment plant 
at Gandharbpur 10km east 

From river 
to tap

Phase one

Phase two

Legend:

Contract packages:
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of Dhaka, and 22km of 
untreated water pipeline. 
We are producing the 
detailed design for the 
14km treated water 
pipeline to Natun Bazar, 
passing through some 
of the deepest tunnels 
in Bangladesh under 
the Balu and Sitalakhya 
rivers (package two). 
Packages one and two 
cover the main 36km twin 
transmission pipeline.  

Phase two of the project 
involves doubling the 
pipeline and capacity at 
the pumping station and 
water treatment plant. 
Our detailed design for 
the 23km long trunk 
mains network includes 
the stretch under the 
busy Kuril interchange 
(package 3.1). We are also 
producing the concept 
design for 43km of feeder 
pipes (package 3.2). 

Value engineering has 
reduced the length of the 
feeder and mains pipe 
network by 17km. As well 
as cost savings, this will 
reduce disruption on the 
busy road and rail network 
during construction. 
We are supervising 
construction on phase 
one of the project to 
complete the journey 
from river to tap. 

Dhaka environmentally 
sustainable water 
supply project

Bishnondi
Buriganga 
river

Dhaka city area

4  I  Mott MacDonald  I  Pipeline to prosperity



9  I  Mott MacDonald  I  Pipeline to prosperity

Social development 
and gender equality

Guidelines set by the 
Asian Development Bank 
(ADB) require families, 
landowners, tenants and 
workers affected by the 
pipeline’s construction to 
receive compensation. 
Underpinning this is 
a project-wide social 
development and gender 
equality action plan. 
Mott MacDonald social 
development and gender 
specialist Ruksana Begum 
is on hand to ensure 
implementation is effective. 
Compensation depends 
on the size of land affected 
and the vulnerability of 
individuals connected 
with that piece of land.

More generous awards are 
made to households led 
by or supporting women, 
the elderly, disabled 
or those classed as 
‘extremely poor’. A quarter 
of Bangladesh’s population 
live below the poverty 
line according to the 
World Bank and so many 
people are extremely 
vulnerable. Under the 
ADB’s action plan, a 
minimum 40% female 
participation is required 
during the consultation 
process. “Where this is 
difficult to achieve, or 
if there is a feeling that 
women are not actively 
participating, we organise 
separate meetings just 
for them,” Ruksana says.

Initially, women from 
communities along the 
route thought that only 
landowners were entitled 
to compensation, she 
explains. “But when 
they realised that all 
dependants and people 
earning a living from 
the land would receive 
compensation, they 
decided to participate.”

Within a homestead, 
women may rear poultry, 
grow a few crops for 
sale or undertake paid 
sewing work, for example. 
“We explained that their 
contributions had value 
and that continuing to earn 
money would help them 
plan for a better future, 
such as paying for their 
children’s education,” 
Ruksana says. Some 
men were concerned the 
project would disrupt the 
traditional family set-up, 
so meetings were held 
to allay their fears. 

The action plan also 
seeks to improve the lives 
of local people though 
education or training. 
“We will help deliver 
training workshops in 
poultry farming, cattle 
rearing, tailoring and 
fishery management so 
that people, who will not 
benefit from the pipeline, 
but live near it, still get 
value from it. ADB grants 
will also be available 
for those putting the 
training into practice,” 
Ruksana continues.

Inclusive workforce 
Ruksana runs workshops 
with contractors and 
consultants to help 
identify opportunities for 
social development and 
gender equality. The ADB 
action plan states that job 
descriptions should be 
developed so that they 
can be carried out by both 
sexes, people with mixed 
ability and from a range of 
backgrounds. Core labour 
standards are upheld: 
equal pay for equal work 
for both sexes, a safe 
working environment and 
adequate welfare facilities. 

“A minimum 20% of the 
workforce on the project 
must be local, low-income, 
unskilled people. And 
of this, 20% must be 
women,” she explains. 
Crucially, construction 
methods and working 
practices need to enable 
these targets to be 
achieved. Separate wash 
facilities are provided for 
women, so they are not 
discouraged from joining 
the workforce. A place 
is provided for childcare 
and nursing mothers. 

“ If there is a feeling 
that women 
are not actively 
participating, we 
organise separate 
meetings just 
for them.”
Ruksana Begum
Mott MacDonald social 
development and 
gender specialist

Resettlement and 
compensation 
Compensation payments 
can take a long time to 
come through because 
they must be verified. 
Mott MacDonald’s 
role includes checking 
the accuracy of land 
surveys and inventories 
and making sure that 
compensation reaches 
the intended recipient. 

“People were 
understandably very 
shocked when they first 
heard about the project, 
especially those that 
might have to leave the 
land that had been in 
their family for many 
generations,” says Mott 
MacDonald resettlement 
specialist Rafeza Akter. 

“Some 3000 households 
will lose some of their land 
to the project. Among 
these, 886 individuals 
are classed as vulnerable 
due to being old, female, 
disabled or extremely poor.

Our engineers designed 
the rural section of pipeline 
to minimise the number of 
people affected by avoiding 
dwellings and farms and 
using government land or 
land owned by developers.

“People were, 
understandably, 
very shocked 
when they first 
heard about the 
project, especially 
those that would 
have to leave the 
land that had been 
in their family for 
many generations
Rafeza Akter
Mott MacDonald 
resettlement specialist 



Pipeline to prosperity  I  Mott MacDonald  I  125  I  Mott MacDonald  I  Pipeline to prosperity

Keeping up with Dhaka’s 
rapid development 
Co-ordinating pipeline 
construction with other 
new infrastructure projects 
and developments in the 
city has been a major 
challenge. The Dhaka 
Elevated Expressway 
(see Mott MacDonald 
case study), Mass Rapid 
Transport and Dhaka metro 
projects are just a few of 
the projects competing 
for space in the crowded 

Constructing the pipeline

The 36km long 
transmission pipeline 
comprises 1.6m diameter 
twin ductile iron pipes. 
These are laid 3m to 5m 
below ground in a 5m 
wide trench, constructed 
using sheet piles for most 
of the route. Up to 15m 
of land must be acquired 
along the transmission 
pipeline route to 
accommodate phases one 
and two of the project, 
with more land required 
during construction for 
movement of machinery 
and to stockpile excavated 
soil. In constrained 
city centre locations, 
alternative solutions 
have been developed. 

Some of the deepest 
tunnels in Bangladesh
Since both the Sitalakhya 
and Balu Rivers are busy 
navigation channels for 
ocean-going ships, the 
pipeline must pass under 
them in tunnels at least 
11m below the river bed. 
An earth pressure balance 
tunnel boring machine 
(TBM) will construct the 
2.5m diameter tunnels 
that are 400m and 250m 
long, respectively, using 
pre-cast concrete rings. 
The TBM will be launched 
from 9m diameter shafts 
up to 35m deep, creating 
two of the deepest 
tunnels in Bangladesh. 

Temporary land compensation Land acquisition

Phase 2

Up to 45m working width

15m right of way

Phase 1

Temporary 
soil storage

city. Due to the rapidly 
changing landscape of 
Dhaka, traditional survey 
drawings and historical 
maps are not reliable, so 
we have used a drone 
survey to identify new 
developments to 10mm 
accuracy. The imagery 
captured by the drone 
assisted efficient pipeline 
design. The work was 
championed by graduate 
GIS and remote sensor 
engineer Shahin Mattabur.
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