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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.

F—T— R: HRK, FIAA
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Removal of very fine oil particles from produced water by microbubble flotation in con-

junction with coagulation technic
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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.

F—T— R Ak, A 7 1N T )b, SR AL, o ERE

Keywords: produced water, microbubble flotation, coagulation/flocculation, oil removal
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Utilization and environmental suitability of excavated and recovered soils
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Water balance analysis for assessing groundwater resources in Kofu basin
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Water use in Yamanashi Prefecture is highly dependent on groundwater resources, and a number of groundwater investigatio
have been carried out. However, groundwater recharge, which is the most crucial factor for its proper management, remair
uncertain. This study conducted a water balance analysis of Kofu basin aiming at assessment of its groundwater resource
The water balance of Kofu basin consists of temporal change of groundwater and surface water amount, precipitation, rive
and groundwater discharge coming from the surrounding mountain regions, evapotranspiration and river discharge going ot
from the outlet of the basin. The observation datasets were utilized to estimate precipitation and river discharge. An advection
aridity approach was used to estimate actual evapotranspiration. The temporal change of groundwater amount was found
be small enough to be ignored compared other components based on groundwater level observations and the temporal chat
of surface water was assumed to be negligible. Groundwater inflow from the surrounding areas was estimated as differenc
of other inflow and outflow components. The annual amounts of each components per unit area of Kofu basin were estimate
as follows; precipitation: 1090mm, river inflow: 5090mm, evapotranspiration: 340mm, river outflow: 6500mm, groundwater
inflow: 650mm.

F—7— R KIS, #RKER, H R
Keywords: water balance, groundwater resources, Kofu basin
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Distribution of ground water quality in South gobi area
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39 ground water samples were collected from wells in August to September 2013 in South gobi, Mongolia. Sampling sites were
located in Oyu tolgoi (Cu mine and Au mine), Tavan tolgoi (coal mine) which were large-mining activity has been conducted. In
addition, samples are collected in northern area of Mongolia for comparison. PH, EC, the concentration of fltipritiofitie
(CI"), sulfate (SQ?"), nitrate (NQ?), sodium (N&), potassium (K), calcium (Ca2+), magnesium (Mg2+), mercury (Hg),
manganese (Mn), nickel (Ni), zinc (Zn), cadmium (Cd), lead (Pb), chromium (Cr), arsenic (As), selenium (Se), lithium (Li),
aluminium (Al), vanadium (V), cobalt (Co), molybdenum (Mo), indium (In), antimony (Sb) and tellurium (Te) were measured.
We charactrize the water quality and human helath risk. In Tavan tolgoi and Oyu tolgoi, HQ (Hazard Qoutient)sthpwhith
is considered at risk. In Oyu tolgoi, HQ of NO3- (29.6+-20.1 mg/l) and As (6.63+-5.69ug/l) shewebh Tavan tolgoi, HQ of
NO3- (47.1+-36.2 mg/l) showed1 and it contribute the most (44 %) to the average HlI, followed by As (17 %, 2.57+-3.72ug/l)
and Mo (17 %, 17.8 +-11.1ug/l). On the other hand neither HQ nor HI not shovted Northern area. Result from the nitrogen
and oxygen stable isotope ratio, NO3- contamination in Oyu tolgoi and Tavan tolgoi was caused from livestock waste.
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Evaluation of subsurface warming in the Tokyo metropolitan area, Japan
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HEH S, ATEICE ZEHOM TN KFI TR OBEREIZ b, HEREE(LICHE S KURAE) O FERBE I ) E
TEMNEEEZRGT 5720, HHBICAIET 2 HREHB X OCE ERZNSRE LT, HNRE OB &k i
LTW5%, TNETIC, MEBRICEM SN T2 HEE T « H /RGBT Z 75 LT 20004Eh0 5 20144E % THlU R
WET 07 7 A )V EEEIE L, 2 5~154ER O FREN RO 2R Uiz, 7z, 20074 (LR 4 Hig)
BXU 2012- 20134 (RN 6 i) HOSHTNEEE= 2 V729 L, H MREOEGNH» OMMRZb e, %
JEIC K B LN O 2R Uz, ARETIE, TNEOBIHESE &, RS (EOBENICE T 2 Matis R EHRE 3 %,

HE S OMTHIZY (Elfth, 20107: &) Ik b, Ao FREIIZIHB R BZEDZED 5N, FOICB DT K
D HMAICERTH S T EDHEN RS> TV D, AWFETIE, 2013~2014FEDFHFEIC K > TH S Nz RS Am
& 2004~ 2005 RO MR AR DOLIRIC K D, B 9O~ 10 F M THl FIERGRICIA S TE ERMNECTWS T ENHL D
ol e, WED LHRIIMHNEL D EEOLTREL, MHIKOREENMEML THNEZ EAHLMN T, &
5ic, HNREO FREIHORE L L &1, KOERTLMEEIN, I NREEBEAOH FEESIch > THIERL TV 5
T EhRENTz,

KOFEIC RS &, HREEO FREAIZHIE-DFEEIC K b B> Tk, Slko FERE (8H) DFEH-D
I RKIRENDEL, THIFFHOBEWIC K 2R DE W E, MAKREREZNKMLTWS EEZ BNz, HlZi3H
TREOETE=Z) Y JHRTR, HOORBRESHIERICNIE T 2B WT, HERMLX D & H T 30~50micis
WTHRE LFHRENRKENT EDHL M IR 5Tz, TOWRE ERSSOEBIRERHEOMEIZ S )V F~MTEETH D, H
TKDFEININENWEEZENS, COT D, AHILE TR, #BH LIS tEmRE FHORER I TERL, iR
K& 5 O FAOHEBD B 2 TH FIREDS FR L TWS T AR E Nz, THUSH LT, F/lHEHEE RO
EEHCAIE T 2B T, R ERSRIGHRERE D LR TAEL, HITNEED FRIEH FERESDOEN )Lk~
K HEEZ ZTMEENICB W TR TSH %, COMIFRICEHT 2 /KBUKBEOSE M MiZH 5 &, KEUKEIZMRE X O
LD 100mAFiL T & (KOD, MEEEHOME R ZEET % &, HMNRHOH F/KkORIHINEVWEEZ SN
%, Fiz, B, KERETFROEYIIEE LRV, TNEOENS, AAICHE T2 TEED FRIE, FicH
ﬁﬁb6®%®E§EgOT$UTmé&%zam%o$ﬁ%u&b,%ﬁwﬁﬁfﬁwéhkﬂ?ﬁ§®ﬁm%,ﬂ
UL REIE SO R KIRE) & R TRTS A 2 & T, HIFIRIB(ED AN XL ZHEMCTER EEZ BN,

AWFEE, HEE AR R « ANME K > 2 —— R R2E — B ERAR B WIZEAT, 72 6 CISa RIR — Rk K2 E —
FEXFN R AR K 2 HEMIFRO—H L LTHE NIz, £, AWZHE ISPSEHE 2587119008k %= 2T 1=,
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Keywords: subsurface temperature, groundwater flow, subsurface warming, urbanization, Tokyo metropolitan area
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Long-term monitoring for groundwater temperature at closed loop GSHPs installed site
Long-term monitoring for groundwater temperature at closed loop GSHPs installed site
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IDepartment of Geology, Kangwon National University, Republic of Kof&®go3eco Co. Ltd., Chuncheon, Republic of Korea,
3Department of Geophysics, Kangwon National University, Republic of Korea

This study was performed to evaluate the influence of closed loop ground source heat pumps (GSHPS) on groundwater ten
perature. The closed loop ground source heat pumps was installed in 2009 and their capacity is 6,952 kW. The monitoring we
was installed between wells used to closed loop GSHP and was located approximately 3.5 m away from well used to close
loop GSHP. The groundwater temperature were hourly measured from May 2010 to June 2013. The air temperature had rang
from -15.7 to 30.4C and showed significant seasonal variations. The water temperature at monitoring well ranged from 13.3
to 16.3C and their fluctuation trend was similar to air temperature. However, background of groundwater temperature showec
narrow range (12.8 to 14.€) compared with that at monitoring well. In addition, background of groundwater temperature
showed relatively weak seasonal variations. The phase difference between air and groundwater temperature at monitoring we
was from approximately 4 to 5 months. The slope of regression line for air and background groundwater temperature was -0.00
and -0.01°C/day, respectively. In contrast, the slope of regression line for groundwater temperature at monitoring well was 0.05
°C/day. These results indicate that thermal energy is cumulated in groundwater owing to operation of closed loop GSHPs ir
the study area. These trends can keep going. Therefore, the influence of closed loop GSHPs on groundwater temperature |
to be evaluated to conserve groundwater from thermal contamination by operation of closed loop GSHPs and to keep enerc
efficiency. This work is supported by the Korean Ministry of Environment under "The GAIA project (2014000530001)".

F—7— : Open loop, Ground source heat pump, Groundwater temperature, Korea
Keywords: Open loop, Ground source heat pump, Groundwater temperature, Korea

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

AHW?25-P05 S ay Ry gV R—)b FFR9:5 A 27 H 18:15-19:30

FHL A BRI ORI R /KHH OIS S CIhRiE A A > OIS DU T
On the origins of nitrate and sulphate ions in urban shallow groundwater of Shakujii-gawa

basin, Tokyo

LR RER BHEZ L A SR 2 bR R 3 R R 4
YASUHARA, Masaya* ; INAMURA, Akihiko ! ; NAKAMURA, Takash? ; HAYASHI, Takesh? ; ASAI, Kazuyosht

DOl SRR GO T R G > 2 —, 2 1AL, 3 RRERE, ¢ (BR)  IERRL 2RSS T
1Geological Survey of Japan, AlSTUniversity of YamanashiAkita University,*Geo Science Laboratory

TR NI Z2 3 Ui S 2 8079 2 a0 111X, Z ORI/ NVET, EEEH, SEK, RkiEK, 25X,
bR 2 s BRI T . AfPH) IO i A 13 1993 R T TIC 87 % TH O (H LIS, 2006,
FRCIIEICAIE T A EX, EEXK, JEXTIEWBER G ENET L, BEIZZ DRI AEKEO I X -
TEDLDNTWS. F, T/KEEERIIK 20 FailFiEEA T 100UW3EL TN 5. Hoﬁﬁt@&%%ﬁkcﬁxﬁﬁ%%%
LLIEZFD FiDBRa— LJERICEE L TED, CFCs® SFeICHED S HEEIC &K B L IKD R RIS EAE LI,
KTE ISFRETH 5.

DX D IRt IR OBHE DR Rk, BASCEE OMEIE O Ik & FIfEE, HaWikZnLlEo
ZROWEA AV EMBA A VDN EENTWVWAET EHPHEMCE > TWS (ZRIFH, 2011; 2013. Fiz, WA+ >0
EE I FREICH 228K TrE <, BRI > THEHME I 2EANRHENS. T 5IC, INETREEAT T
N CHRE D LIS —TH 2 DI LT, FRBICHIE T 2K, SEX, JEX TIEEEICE LW (mg/l
AT 2A—R—0D7) NEdohs.

REH RKICEE NS SIEEOME A 4 > EiEEA A > OREE LT, 1) B D EIERRO /% Okt s B
WKED HEAE, 2) MWEDRREFREOREMI KU O GRZE DB RMEN BT ), 3) KK, 4 7kiE
Kk (BREEA A DN TDH), 5) BH—LENSDIEH R4 I DNTDH) HZENEZLND. A
IS I BB A A > e A A > OFR & FKER T ZZHLEMCT 5721, SRIEHEXOMIERRIH
— AN LTV A 22k 37 & AREAERL 1 2 2 MRl LOBHAN, TEREDEA 10 86N, BEsAVER 2 80k, > v >
T—  IEVER 2 B8RRI DWW, FNFNOFENALL delta-15N- delta-180 (Fifig 1 4 >) & delta-34S (Wil 1 4 >)
ZRE Uiz, AR ORGE M Z 1 ok & LUl - 8t U 7oA., A IR ORSEE 1 4 > L iilg 1 A4 > Dfdii & LT,

B delta-15N- delta-18Q delta-34Slix G ALY RAVN— (F=& 21, FkiRk, HEOHMETHHAIN TS
ﬁ%ﬁlﬂﬂ AT B UIR X NBIE S HIEPICEE L TV AR K) ORANEETHBZ T EAHLMNE R o 71
—ERHIE R BREEITHR TH S D, HEYHIKIE NS DMESRZIERT 5 & L &I, IR O FkiG5
2 2 DWW TIRNHAINIC KRG LIS R 2 S SICEE LN T2 TETH 5.

F—U— R #HOH K, iHEEA A >, WM A >, i, ARk
Keywords: urban groundwater, nitrate ion, sulfate ion, origin of ions, isotopes
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