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5 ! Suryapura, 6 :Jamuniya, 7 :Jamuhanwan, 8 :Mahuwa,
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13 : Patkhauli, 14 :Dewagau, 15 : Phulbariya. 16 : Barari,
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No. | Name of places | Na | NH4 K Mg Ca Cl | Hardness
1|Patkhauli 183[ 0. 23] 207 1397 4| 4340
2|Atharahati 395] 0. 29| 255]| 16241 13| 5106
J|Jawa 103. 1. 1410] 37 1474 | 1404 23.4
4|Khokharpurwa 767] 14 20] 32 840 2] 3413
§|Suryapura 11.7] 08 938 X 1420 233] 3950
6[J b 127 194 1404 5 | 430.
1|Jamuhanwan IR 28| 222] 1314 9| 4202
8|Mahuvia 68.1] 13| 2267| 254 1174 850 397.
9|Pipara 729 1 98] 381 1338| 1624 4905
0{Paratikar 518] 1. 21. 420 1933
1]Kachanh 206 1. 17 869| 663] 2900
2|Kunaviar 198 172] 1339 130] 405.1
__13[Patkhaufi 48| 21 20 322] 1020 3871
__14[Dewagau
5|Phulbariya
16|Barari
17[Mahuwa
18{Hathi Banahawa
19| Gobarhiya
20|Majhauri
21{Serawal 164 4| 1125 196 | 3196
22| Janakpur 2] 10 .6 1090 19
16 10 47| 22 152.2 78] 4110
24Shrinagar 424 16. 934 302.3
25|Kothilzha 08| 13 184 | 1086] 326| 3468
79| 20 23| 235 106.7 8| 3630
92| 23 60| 280| 1192 4] 4130
28| Aharauli 142 18 20.1 | 140. .7 | 433.1
28| Tilauh 303) 26 202 | 186. 149 | 5484
30[Patani 1014] 11 239 1. 2715
31| Tilakpur 78] 17 20] 274] 753] 25] 3007
Maximum 1039 ] 2, 226.7 | 38. 186.2 [ 1624 | 5484
Minimum 7.1] 0. 20 94 42 12| 1933
Average 395 1. 319) 225 118. 324 3877
Unit:pom
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DERZIE SR 555 b ROHIMAED Sh 5 (8
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WERBICBT 2 e HOBE IR, EFITIEE
¥ i 1800ppb. & AH 1.2ppb. FI¥4H 168.4ppb
Tdh o, WFIC 3 MHE5053ppb, I ALl
1L.1ppb. F¥{# 63.1ppb & K& {MA LA (33),
ChODMEFFDORS EOBRFEER 10 17T,

CRBEOKEFT MBI DdIZ, K1 %
ER L7 CORICkZE, RIBLZREH
505.3ppb (%% : 1800 ppb) iX. JLEH » Ptd
B LLTWS, RICEWEIE, P13 (83
680 ppb. B Z : 1574 ppb). Pt24 (% % : 590
ppb. 8% : 1595 ppb). Pt.26 (#% : 550 ppb.
% : 1723 ppb) OB &3 HEFHITHA TV 5,
FZEOMI. 2007 £ 9 BiCHAEL /- P24 (FF:
194 ppb). Pt26 (2 : 194 ppb) ICEWDH DT
b, EFICLENHREICLSLZEHHLNIC
B0l

—h. HEOCFEDKEI.ETH S 10ppb L
Tofld 24P 6 RFEL, TORMIEFE
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EFIZIE, BEBm T BIUV2ImEMR
V¥ SSIONE 33 1F S ALY AR 31 ) F 413
{ti 50ppb % FE » TW2dt, ZOHEOFED
HETIE, BEAR L2 ICBIIBE (BR
fti : 1800ppb) @S hize LA L., HFOL
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R3 PEMEICHITD As. Fe. Mn BEDHEER

No. | Name of places As Fe Mn
1|Patkhauli 10.7 150.1 23.1
2|Atharahati 61.8 680.0 207.1
3|Jawa 1.2 46.0 1088.6
4|Khokharpurwa 505.3 406.1 26.6
5|Suryapura 1.2 46.0 12.5
6]|Jamuniya 38.9 341.1 16.5
7|Jamuhanwan 10.2 236.0 138.2
8|Mahuwa 8.2 39.0 7.5
9|Pipara 10.9 43.8 164.1
0O|Paratikar 27.7 402. 7.4

11|Kachanhawa 38 4373. 1164.2
12| Kunawar 28 259. 880.5
13|Patkhauli 157.4 73.1 0.2
14|Dewagau
15|Phulbariya
16|Barari
17|Mahuwa
8|Hathi Banahawa
9]|Gobarhiya
0|Majhauni
Sarawal 11.1 527.1 106.0
2|Janakpur 15.6 89.0 131.§
3|Hulasi 39.0 320.0 86.2
4|Shrinagar 159.5 98.3 0.8
5[Kothilaha 29.9 1147.9 162.6
6[Goini 172.3 92.0 23.2
7|Manari 475 90.6 1.7
8|Aharauti 25.5 313.6 74.2
29[ Tilauli 32.2 603.3 246.8
30|Patani 1. 79.7 288.0
31| Tilakpur 141.3 95.8 4.2
Maximum 505.3 4373.5 1164.
Minimum 1.1 39.0 0.
Average 63.1 439.8 203.
Unit:ppm
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i3 AOWMERIZ. FERVZEFORMISE
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5o

—7. 2009 F 9 AOHERIFFEORIICE
WIRHHTH Y. BB OER IR 5 ABEOEST
HPHRERIZETHD, TD7-.2009 9 Biix.
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4% VBEIZOWTIR, WE0 Ca” Dl
FICHRTEH L7 ERML 2=, oo+
ML TREREERELBLEZD N L H
27

—7h. AEOLEBERX. FHLTEFON
1738 A L7 (B12), B (PpiiEaH, 2008)
BV T, #FKD ORP & & KiREE L OMIC
ADHBADH S EER SNz, SEIOFEIC
BWTH L HBEE 10pph M EEHRIZ, ORP &
DR ERD, 2008 FLHELA (W13). €0
HRTROMBRAE SN, 2008 4 3 A & MEE.
L HIBEL ORP L O OADHMIE SN,

As = - 342 ORP - 2924
r = 0494

WD EH 5O ORPHEFL Y HETL
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4.2 K—UVIHBEBREOHR

A RHIEA S ITH 2km DI B W
T, 20034E6 H19 A A5 7 H 25 Do M
S 80m ETH—Y Y /AELCHORLER"
LIbEEL, MATNBICBT A ME L e KL
DOWRIZONTHRI L7,

COR=Y Y ZHEICBV T, 20m. 40m,
50m. 60m. 80m D5 ODFEIIO>VWTHEZ N
Too ZOFHRICEBZ L, EHBEE 20mIIBY
T 195ppb LD HWVIBEZRL. RWTEWE
1% 50m ® 93ppb TH 5 (K 14), LA L, ZOD
H1 0 40m Tid 12pph L EBEIZR O, F 7=,
60m TiZ & 5K 6ppb E Ko TWB, ZDT
EIXYRATBITBOT, FE Bm M5 20¥8 m
FTOLHKRENEDDTHL, ThiMis e
BEFLTWAIHELBEYPLAKEEZRL TS,
LRNERBOHFOREIE M FTTHEHDT,
BRHEHREDOEVWFHZHRLMIBAREINRTVES
il b, BB, TOR=Y VY I7AEICL-TH
O RS THEKFOREZ, RA4RTEHIC
BLIBARLB»SL), ROLLEZEREORH
20m Bz &4 WRICER Eh T3,

Depth (m)

0 50 100 150 200 250
Arsenic (ppb)

14 R—=UVIJHAABICKL>THESHICKE> T
RERDOERBEST

K4 R=UVIICLDIBHKBOES LHBE

Depth Lithological description
(m) [ Thick (m) Formation

20 40
40 4.0
50 26
60 6.0
80 34

Gravel with sand

Coarse sand with gravel fine

Coarse sand with gravel

Gravel mixed with sand coarse to fine
Gravel mixed with sand coarse to fine

5. ERERNR

5.1 EFEREEREE

LEESHTHKRERMAKALETSE,
Frdg & b b B BEILE - ALOERI BN
bo COMRME LICHL L F LOBRHAH
Y, EROBFEICHALEEEBLEITILL
%5,

ARERBCHVERBELRT PLI3 S by
# 7 Y patkhauli (4% % : 680ppb. i : 1574
ppb) B LU Pt26 T4 = Goini (%% : 550ppb.
MiZ : 1723ppb) IZBWTIE, BEEHEICHT
HHMLHERRIBPESINR TS, WHCS
WTid, 958% DAL HTHERSHh, B
#13 186% 125% L Tv> 7= (Maharjan M. et al.,
2006) o

—HBBICBVTIE, BENRE 495 AL
56 AMce K HERY2ABO 6N, BEEI1L3
%BThHholo T/, MEEZHICRIE, K
HED59%ICH L THMEIZ115% LM 2RI -
72 (Ahmad, SA. et al, 2004), T4 =iZBIT 5%
FEOOLPMAERMICBITBRETIE, ROFRIC
BHEILE - AFHEA T, BlZZBDOH
Lhrolze SOITEMBICES & BRI 30 11,
40 RCOMBFENRH L RoTWiz,

T4 BUEEORERIZ69% T, Zhidn
Y774 vl L, BoRBREILED
#24 C¢H 5 (Maharjan M. et al., 2005), F
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FN=Ib - TOAEMCBIT DR ERAE S ZOMR

7oo BEEARTELL N o AOFE RS, ROk g o
AD IG5 RETH L EDMENRH D (Maharjan M.
etal.. 2007).

5.2 EREREEILI—-OHR

FNRN=NTE, AV F Xy EHET AN —
Kanchan Arsenic Filter (KAT) ' sh, —
BT LD 85 ~ 90%. D 90 ~ 95%. 1l
D80~ 95%. KIGH 8 ~ 9% AMhrESIh D
EvbhTwsb (Ngai. TKK. et al, 2007). &5
. N7 FYTRIANVAFIEET H e HE 4
7 HrF 740 %— Arsenic biosand filter
bl EhTwb (Pokhrel D. et al. 2009)..

ESHT, MBEHMATIE, 4 F) AR 7
1Y FREDNGONME L HBRrET 4L
y—%@mL, -HOERIFMMEALTH S 4
i o> A TIE, P26 T4 = BLUPL3l 74
Z 7 7l Tilakpur @1 s TEBRICMH S R
TWwB 74—tk L. HITKkDAKE

EX 1 EBEFREI 2 ILY—

B LAy 207 4% —13. SONO FIRTER
EREN, LF2BEOTIAF v 7 WEBIZH
7ER, Wk EHNTIERLLOTH L (G
Do WAL ZMEDOHFKRDFILILIZ. HiF
IERK 172.33ppb. A8 7% 4076pph, HH 25K
141.34ppb. A ¥ 1756ppb T, b #EEFhER
131.58ppb 35 & T 12378ppb brE SN2 &l
5 (H15).

ZOFEIN OO P, 85— L DKM
H50ppb 2 7V 7P —LTwad, LA L, #ED
T4 DB B LR IE550pph Th - 20T,
L KBNS 2SE L7 E 3L 418ppb & % 9 Jk
EMZ LM BATLE S, 700 7405 —
OUTEDKILEZEZDE. JLTHLL THET
EDLDTHLZV,

Goini

Tilakpur O Origin
F M Filter

0 50 100 150 200

Arsenic concentration (ppb)
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CFEIRE 7 4V 7 —HR IO e # & AL
FTHOR L. FOKRAIRIGA L HOEThi
KEFNT 5 HETH B, MAEANLBIIBLTRE
WARIMNEEL R SR TR WD AZBIZIEFHE
KAHHFTbLRTVwEEIADH B, GE2II.
233 }+ 7V Bharatopur D /AILEFIZAL ) 20
NGO 2 & o Tl M AKRIA R L TH 5,

HE&EOISRTT ARSI NI, 15 0 MR
A ¥ 2 vk Lo, B o tkoiakmKd
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ABSTRACT

Arsenic Contaminated Groundwater in Terai,
Lowland Nepal and its Measures

Keizo NAKAMURA®, Kenzo OOKA**, and Takeshi KOMAI***

Throughout 2 days on September 5 ~ 6, 2009, it was investigated in Nawalparasi
county Parasi of the Terai lowland. Breadth of the investigation area is east and west
about 6km, north and south about 10km. Water quality survey of well water were taken
24 colonies which were scattered in the area, and it was carried out at each 1 place.

Main knowledge in this investigation is as follows as the result.

(1) In comparison with the dry season and rainy season, pH in the investigation
decreased 0.5 on average.

(2) The mean value of total hardness greatly increased to 387.7ppm in rainy season
from 253.7ppm in the dry season, and the highest value reached 548.4ppm.

(3) ORP of well water was greatly decreased in the rainy season than the dry
season. Therefore, it seemed to intensify reduced state of underground and in the
groundwater in the rainy season.

(4) The highest value of arsenic concentration decreased to 505.3ppb in rainy season
from 1800ppb in the dry season. As a whole, the arsenic concentration of the rainy
season decreased to approximately 1/3 of the dry season. The arsenic concentration
in rainy season decreased almost as a whole in 1/3 in the dry season. As the main
cause, the dilution by the precipitation in the rainy season is considered.

(5) The negative correlation between arsenic concentration and ORP was obtained as
well as the dry season in rainy season.

(6) In the result of boring exploration to 80m depth of the investigation area at west
about 2km, the arsenic concentration of the 20m depth showed 195ppb and the
highest value.

(7) In arsenic suppression filter which the inhabitant distributes at present, there is
a limit on the performance, and the practical application of rain water utilization
which completely does not contain the arsenic is expected.
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