7.1 River Water Pollution Trend in Thimphu City

March 2010 ~ April 2011

National Environment Commission
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Introduction
Thimphu (the capital of Bhutan) is the biggest city in Bhutan. Recently the city’s scale
is developing rapidly. Many buildings and apartments are under construction in the city.
Therefore many people and huge amount of matter are coming into Thimphu city.
However pollution control and waste management is not catch up with developing
speed for protect environment.

This report described how and where Thimphu rivers affected by resident’s life in city.

Experimental
Total Nitrogen Analysis
Total Phosphorus Analysis
—See attached Method Book for Water Analysis (NEC)

Total Nitrogen (T-N) means sum of ammonium-nitrogen, nitrite-nitrogen and
nitrate-nitrogen in the water. It is originate from animal and vegetation. T-N will be
increase by sewage, industrial discharge and stock sewage.

Total Phosphorus (T-P) means sum of inorganic and organic phosphorus in the water.
It is originate from animal, vegetation and geology.

T-N & T-P can cause eutrophied water of river and lake.

Location of Monitoring Sites
Wang chhu is a major flowing river in Thimphu valley from north to south. And
tributaries are running into Wang chhu from mountain side.
I set monitoring sites inside of Thimphu city’s sphere for investigation of water quality
difference between up-stream and down-stream. Some tributaries are flowing people’s
residence area. Therefore, also I researched tributary’s effect for pollution of main

stream (Wang chhu). (Map: Water Monitoring Sites Map in Thimphu)
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Results
Graphl & 2 showed comparison of every sites average data (Total-Nitrogen & Total
Phosphorus). Near Veg. market Ditch water was highly-polluted. This water was

running into main stream (Wang chhu) directly. (Photo 1)

Graphl: Avarage of Total-Nitrogen conc. in Thimphu 2010-2011
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Graph2: Average of Total-Phosphorus conc. in Thimphu
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Photol:
Outlet of “near Veg.

market Ditch”

Graph 3& 4 showed comparison of Wang chhu & tributary data. Line connected with
each Wang chhu sites. Down-stream of city water data was higher than up-stream of
city. Data showed to increase in polluted level at main town area and continued to

increase to Babesa.

Graph3: Average of Total-Nitrogen conc. in Thimphu rivers
2010-2011
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Graph4: Average of Total-Phosphorus conc. in Thimphu rivers
2010-2011
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Site Observation

Dery chhu is small stream at Dechencholing town (about 7km north from Thimphu).
Monitoring site located down-stream of Royal Bhutan Army Camp. There are many

rubbish, looked very dirty. And toilet drain was connecting to river directry.

Photo2: Dery chhu

Center; Local toilet in army camp Right; Local toilet at Dechencholing town
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Taba Rongchhu located at Taba town (about 4km north from Thimphu). Rubbish

container set stream side but rubbish dumped and mixed in the stream.

RSP L L) 4

Photo3: Taba rongchu and rubbish container at stream side.

Samtenling chhu located side of India House Estate. Barrack houses built by estate

and sewage was running into river directly from local toilet also.

Photo4: Samtenling chhu and local toilets |

Chuba chhu is flowing tributary in main town. Many buildings and houses were along

a riverfront.

Photo5: Chuba chhu

116



Near Veg. market ditch is running center of city. Therefore ditch exists to city people as

the best rubbish dumping site and sewage line.

Photo6: near Veg. market ditch
Center; Rubbish sweeper in ditch at city center

Right; Renewed ditch outlet to Wang chhu

Ola rongchhu site located at Olakha town. Automobile workshop is along riverfront.

Before waste oil was flowing from workshop, but now oil-catcher is under construction

for prevent oil pollution.

Photo7: Ola rongchhu
Center; Oil flow from workshop

Right; Construction of oil-catcher
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Babesa town located at south end of Thimphu city. City sewage treatment plant exists
about 1km up-stream from Babesa monitoring site.

Graphb showed low T-N concentration in monsoon season (rainy season). And T-N conc.
was increasing step by step to winter (dry season). This data change should be causing

amount of river flow by rain.

Photo8: Babesa monitoring site in dry season

Center; Outlet of sewage treatment plant

Right; Babesa monitoring site in monsoon season

Graphb: Total-Nitrogen conc. change at Babesa 2010-2011
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Conclusion and Suggestion
Wang chhu water quality was becoming dirty between main town and down-stream of
city compare to up-stream. Tributary and ditch in the city should be causing this
pollution trend. Tributary was easy to affect by people’s living activity (For example,
Dery chhu, Samtenling chhu, Chuba chhu and Veg. market ditch). And river flow also
had affected river water quality.

Large scale construction will be make huge impact to river water quality. (Photo9)

Photo9: Wang chhu at Luntengphu, Thimphu

Construction caused to increase of turbidity.

How should we keep balance development and protection of environment?

Firstly, we should know and notice that what happen at site and what is problem to
protect nature. For it we have to be in sites frequently and observe conditions.

Secondly, environmental education and enlightenment should be given for all of
citizens. Bhutanese manners and morals to environment are still developing. “Don’t
throw rubbish into river and on the road” That is simple things and first step for protect
environment and nature. And environmental problem is not just government problem
but also each person’s subject in the present age. It is very important that improve the
common people’s knowledge and minds.

And how should be manage natural environment is eternal theme for government. To
keep in close contact is absolutely essential with other ministry, corporation and foreign
agency. We should collaborate in addressing global issue because our earth is the one.

People has unlimited desire for matters, convenient life and so on. But our
environment has limit of permissible level to development. Therefore we should have
modesty to natural environment and we have to control our mind also. That is our duty

for next generations.

Takeshi Nishimoto

National Environment Commission/JOCV
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7.2 Water Monitoring Location Map & Data

in Bhutan

National Environment Commaission
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