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Occurrence of health-related water microorganisms in groundwater of the Kathmandt
Valley, Nepal
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Ammonium sources of groundwater in Kathmandu Valley, Nepal
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Groundwater quality is a critical problem in the Kathmandu Valley, Nepal. The population of the city increased by 6 times in
the last six decades and more than half of water demand depends on groundwater source. Microbial and nitrogen contaminati
causes loss of water resources, nevertheless, understanding of nitrogen source and dynamics in groundwater system still reme
insufficient in the central area of the valley. Objective of this study is to identify source of ammonium contamination on shallow
and deep groundwater.

Groundwater samples were collected from 34 shallow wells and 5 deep tube wells in September 2014. Ammonium ion were
detected from 12 shallow wells and 2 deep wells. Those ammonium concentrations ranged from 1.3 to 103 ppm. Nitroger
isotope values in ammonium ranged from -0.3 to 9.3 permill; this wide range of the nitrogen isotope values suggested possibilit
of ammonium contamination from natural and anthropogenic sources.
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Three-dimensional mapping of groundwater flow system in Osaka Basin based on th
database of water chemistry
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Osaka Basin is a large reservoir of groundwater resources, which can be used for various applications as industrial and domes
water resources. However, the uptake of groundwater has been strictly regulated in the center of Osaka Basin since 1960s
avoid geogenic disasters such as land subsidence, which actively occurred in the period of rapid economic growth. The lan
subsidence has stopped since 1970s because of the regulation, and groundwater has not been extensively used for more t
three decades. However, the uptake of groundwater has been a threat again due to increasing consumption of groundwater
private water supplies since 2000s. Depths of private wells for industries, hospitals, etc., are mostly from 100 to 300m from the
ground surface, where the shrinking clay layers severely occurred. Because those groundwaters have not been used for long tin
present water chemistry is not well documented.

In this study, groundwaters mainly sampled from the wells between 100 and 300m depths were studied for the stable hydroge
and oxygen isotope ratios and major chemical components to estimate the origins of groundwaters. Combining the results ¢
this study and previous studies, three-dimensional mapping of groundwater geochemistry was drawn to discuss the groundwat
flow system of the basin and the effect of the land subsidence to the present groundwater geochemistry. Aquifers of groundwat:
were classified by geological information including marine clay layers. This study was successful to visualize the groundwatel
chemistry as three-dimensional maps, which clearly show the following features of groundwater chemistry.

Hydrogen and oxygen isotope ratios of the groundwatetOOm depths increased from mountainous areas to the center of
plain, and the origin of these groundwaters were local meteoric water. In the western plain of Uemachi plateau, of which altitude
is below sea level, the stable isotope ratios of groundwateks €40 %o ~, 5'80: -5%0 ~) are larger than those of local meteoric
water §2H: -45 %o ~-40 %o, §180: -7 %o ~-6 %0), due to mixing with seawater. Thus, the seawater invaded into the aquifers of
these areas, especially those between marine clay layers Mal2 and Ma9.

The stable isotope ratios of the groundwater were I6WH( ~-55 %o, 6'80: ~-8 %o) in the deeper aquifers than the Ma9.
Slightly lower isotope ratios of the groundwaters than those of local meteoric water with diluted Na-t¢@®©chemistry
suggested that the groundwater contained squeezed pore water from the overlying clay layers. It would be the evidence
excessive wage of groundwater when the land subsidence actively occurred.
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Removal of very fine oil particles from produced water by microbubble flotation in con-
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During the oil production process, oily waste water is coproduced at a rate several times that of oil. This water is known as
produced water. Most produced water requires treatment to prevent groundwater contamination because it contains very fir
oil particles as dispersed and dissolved oil, which are very difficult to separate by gravity separation. It also contains heavy
metals, boron, corrosive fluids such agS{and other chemicals. The treatment and disposal of produced water is a significant
operating expense for oil and gas companies. Therefore, treatment levels and technologies are selected based on disposal met
or reutilization objectives, environmental impacts, economics, and other such factors.

A 50 m?/day capacity pilot plant was designed, fabricated, and utilized to conduct produced water treatment trials in Oman.
Pilot treatment trials of produced water from three different oilfields in Oman were carried out by nitrogen microbubble flotation
in conjunction with coagulation/flocculation. Filtration and adsorption treatment processes were tested as advanced process f
reutilization objectives.

Oil concentration in one of the produced waters was reduced to below the Omani standard for re-use, through microbubbl
flotation combined with coagulation/flocculation treatment. Oil concentrations in the other two produced waters, which had
higher-initial concentrations, were reduced to below the Omani standard for marine discharge. With additional adsorption treat
ment, these concentrations were further reduced of the level of the re-use standard as well.

Additionally, aeration treatment was effective for removal of sulfur compounds such as sulfide from produced water.
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