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5 : Suryapura. 6 :Jamuniya. 7 : Jamuhanwan, 8 : Mahuwa.
9 : Pipara. 10 : Paratikar. 11 : Kachanhawa. 12 : Kunawar.
13 : Patkhauli. 14 : Dewagau. 15 : Phulbariya. 16 : Barari.
17 : Mahuwa. 18 : Hathi Banahawa. 19 : Gobarhiya. 20 :
Majhauni. 21 : Sarawal, 22 : Janakpur. 23 : Hula' s. 24
Shrinagar. 25 : Kothilaha. 26 : Goini. 27 : Manari, 28 :
Aharauli. 29 : Tilauli. 30 : Patani

B2 BHEths
10
8
& 6 ‘\
144 \
A
2 [
0
0 5 10 15 2 25 30
HEDRE (m)

3 HFPORTEFH

h5b (Mirecki. 2005),
Z2CHENR. T4 BBOHFRICHT S

MEMAELZENEL2OTHET 2,

2. et 5

WAIRIE, ATH (Nakamura et al, 2007) &
k. 53 4 EIDF 7 V85 ¥ Nawalparasi 3
235 ¥ Parasi D WP 6km, #4L#H 10km Db
B (¥2) Thso

A AL, RTE O 10 HBAA S 30 HARANE
3 E ¢, WIBMNCHRET 22 TORET
LSO FROKAREE LG L 7= WA,
200843 H1HAS2HD 2 HMICH b Kik-
pH:-EC:ORP Z¥IZoWTHRE L7z /2. K
FICBLTE, 7)Y 70%k iF v ouw
F75 7, BLUICPM-8500 TH#T L7z

3. REBR

3.1 HEORE

RERNRELA0ADOHFIZ. £TFRMLA
YTHFE (DEHFEHTE) Thd, OHF
DEEITO>VTiE, KAWEMRICHEIMY 2 L.
9 EKDIFDORSEHR LIz HATELHFD
EE1X.55m 26 275m ¥ TT. 22m DEIH 5,
ZNDHHES 135m » 5 18m FTHODFH 45m
OMHADIF A, &40 621% (18 4&) Z 5D,
ZFREDDBECHEFHN72% G A), FTVHEN
207% (6 &) #ET S (¥3)o

3.2 pH&EC

AERRNO pHIZ 73~ 79 DEEICH Y. £
DEIFNE (K1), pH EHPDOES LOMRK
22T, RI4RT, CORliC&sE, #HFD



RIN=U - FSAEMICHIT D EFERAE

ES BmMAEE Tk, pHIS U T Th a2, F R BEMECSIIEMULRYIHEORE. K
% 13m 282 3 IEETiE. pHT6 DL D fliAasy & EC. pH. ORP REMRER

Pt | Name of places | Welt depth (m)| Water temp. EC (4S-cm)]_pA_| ORP (mw)

LTwa, BE 13m#H»S 19m T A5V F i 2 s
80 2 1673] 749 330

HREL, pHI6 LT DS BAET 545, TS 20
mBh LTt pH7.6 DT DMz &5,

23. 735|751 =120

21.3 23 828| 88 -1140
55' 19. 612] 155

85| . 672, 49, -920
L 1

3.3 ORP T

ORP {220V THE, — 130mv 5 142my DA %?L 235' i
Bl S h. ZOFHMIR - 452my Tha (F 1), = ﬂz
JEDES & ORP & DWHRE B 7 dIE5 & : s
R Lo & OREIEHEWT, ORP - S0my BT ;1
DEIHETHL, HFOES 3mp 52 mE % ¥
COTRPEHNLTVBE E X Fh D, 7o & f§:, 'J§L
BIZEVHFICHVTid, ORP - 50mv BLF & —m %"‘:’ “ﬁ
kg, FAE L v i K 1

34 AFVEE 80

HBEMLADA4 A ¥ BE (Na's NH K 78 epel 1T
Mg Cat. CI) £5H (%2) Lo REEHE T J '
BL7e COBIZESE, Pt3 & P8 Offitd. fls B DL :
DU E HATHES L b ISR L TRV R T4 .
Ly B2 K OfAED TRV A ROH S E 72
Rizbo 44 VBELHFORS LOWOWHKE 0 romsem "
A3t Na' . HEORXLOMICEMN (r B4 HEOZFEXE pH EDBEE
= 053) ZFRL. HFOEE L &b ICREA
LTva (/7). SO Ehs RSIMTEE, o~ ]
BEERMOXEFREVLOLEREEN S, __ 100

~h G i FEORE LOMERAN (¢ £ 0T B R
=036) ¥RL. BEEELICBENMETT 5 S SN .
Bl % RT (W8)e Z20MWDA i H LT, ~100 0 e |
HAOES L OMICHELAMNERD Shlho [ T —

HPDZRE (m)

<o

5 HFOZREE ORP DB



RISEHMR £ 165

K2 BEMEICSIZMTUREORERBR

Pt. Name of places Na NH4 K Mg Ca Cl Hardness
1|Patkhauli 18.76 0.68 2.50] 21.97 73.03 11.79] 272.67
2|Atharahati 30.84 0.38 0.99] 23.94 74.24 3.66] 283.75
3|Jawa 95.28 139.31] 35.43 82.40] 129.64] 351.23
4|Khokharpurwa 74.96 1.19 1.42] 29.40 60.39 1.92] 271.52
5|Suryapura 5.88 0.33 9.09 7.25] 106.82 12.31] 296.80
6| Jamuniya 13.06 0.83 0.79] 18.79 74.52 6.17] 263.31
7|Jamuhanwan 7.24 0.32 2.92| 21.77 59.84 3.56] 238.83
8|Mahuwa 70.99 230.31] 27.70| 114.24] 114.00{ 399.16
9|Pipara 67.83 1.09 8.40| 36.43 64.68] 144.20| 311.07

10|Paratikar 48.11 1.54 1.12] 17.94 63.03 1.50f 231.11
11|Kachanhawa 118.92 0.78] 16.37 37.18 1.86] 160.03
12}Kunawar 20.13 0.25 0.79] 16.95 66.84 11.44| 236.58
13|Patkhauli 45.64 1.63 1.92] 31.13 55.52 1.71 266.41
14|Dewagau 168.84 1.29] 18.75| 26.01 3.02| 141.88
15|Phulbariya 41.00 0.42 11.71] 18.01 49.64 84.52] 197.92
16|Barari 17.01 0.49 6.01] 15.82] 112.66 39.37] 346.52
17|Mahuwa 10.64 0.24 2.94| 12.62 75.35 9.711 240.11
18|Hathi Banahawa 12.64 0.38 1.60| 11.07 79.04 405] 24299
19|Gobarhiya 4.92 0.19 1.33 9.25 77.21 457] 230.96
20|Majhauni 11.01 0.26 1.58 8.69 67.67 5.53] 204.82
21|Sarawal 14.40 0.25 1.21 8.99 61.78 8.11 191.30
22|Janakpur 9.01 0.77 0.99 8.80 69.57 1.20] 209.99
23|Hulasi 14.87 0.57 3.80] 20.82 70.01 2.38] 260.39
24|Shrinagar 43.96 1.05 1.30] 16.17 72.48 1.74] 247.51
25|Kothilaha 29.12 1.00 0.75| 16.92 90.81 25.46} 296.40
26| Goini 38.55 1.64 1.80] 22.57 73.20 3.08] 275.53
27|Manari 33.42 2.44 1.28} 20.98] 101.54 2.81 339.86
28|Aharauli 13.33 1.89 0.76] 18.17 55.35 357 21287
29| Tilauli 29.00 0.39 2.96] 20.05 60.01 8.19] 232.24
30|Patani 100.44 0.88] 21.86 41.17 1.86] 192.53
Maximum 168.84 2.44] 230.31| 36.43] 114.24] 144.20 399.16
Minimum 4.92 0.19 0.75 7.25 26.01 1.20 141.88
Average 40.33 0.81 14.75] 19.15 70.54 21.76 254.88
Unit: ppm
500 200
450
P __160 *
£300 [ &
8250 — £120 -
#4200 - —F # +
150 22 —— £ 80 s
i E =: FETTT i 5 v
% ﬁ i 40 e
1357 9 1113151719 21 23 25 27 29 0 ote ]| [8P°
R R 0 5 10 15 20 25 30
[mNa ©NH, ®K 0OMg @Ca| HEOZE (m)
H6 H[BEBMKRCDIIZIETVBRE 7 HFEOZFESE Nat &ORRFR



=) - FSAERICHIT D FERAR

120 "
4
0 . T
»g100 -
g >
oy ¢ ol T
-'0-\ 60 M . . * \\
N
> -
[&] 40 -t —
)
20

0 5 10 15 20 25 30
HFEDFE (m)

8 HEDREE Ca® Ok

35 2MEE

ZHmic, Ca® OBEIF L, 30 AP 17 1
BT B4 Y OB LT Ca™ A%50% 5
LaEbal eh s, REEEZ KDL 30
DFEIHMHIE 253.7ppm & Fivre H A DK KM RE
i 300ppm Z WX TV AHEA5 MDY, B
fifil% 399ppm TH oo EMWELHFOREIED
BHEEZEIWCRT, COMICLSE, RE 13m
FTCOHFOEWEE T LT 20ppm L LTH S
A5, BE 13m 22 5 & 230ppm LLTF O4AHIM
T b, SHICHES 24m 22 5 & 2T 230ppm
DTOHEHHEY., HFORI LLTE L DM
i E0RA s b ROHMMABD L5,

500
£ 400
Q
7 - 0 -
w *
00 —
g e AU
-g s |e t BRI ———
T 200 t
+ *
100

0 5 10 15 20 25 30
HEDFEE(m)

9 HFEOFRS E2BEEEOMF

3.6 EREE
FAEBRICBIILHEORER B
1800ppb. I 1.4ppb. ¥ 175ppb TH 2 (3£ 3).
ChODHEFFORS LOMFEER 10 RT,
F 8= Db FiBEE O EHE{HIZ 50ppb TH D
A, ®BE 13m FCOFF O FREIX 19ppb 2
5 29ppb DFEMHICH o7z BE I3MmEBZ B L
AWCHREO L KAIMBL, BE 2lm ET
{3 1800ppb ICbELze LA L. EHITHEVHFA
TIRHCRIEHTHD, 84ppb A & 27ppb D
BTHBLE. COZEDH, BRBREOLFEE,
BEH1Bm A5 2m i E TORICHERETSC
LR HhIch ol
RICEEREOKFEGHEMB DI, H11
EHER LA, COBICEB L., EH L RMH

#£3 BEHEMNICBIFS As. Co. Fe. Mn. BRE®D
BEER

Pt. | Name of places | As Co | Fe Mn B__
Patkhauli 14 .048] 260 5 38
2|Atharahati 82 072, 57 330 30
3|Jawa 3| 0.580 20| 1500 140
4|Khokharpurwa 1800] 0.064 55 4 220
___5|Suryapura 2] 0.160 4 1 34
Jamuniya 130] 0.140 g 140 45
Jamuhanwan 29] 0.170 5 160 35
Mahuwa 19| 0.064 18 2 170
Pipara 55| 0330 55 17 71
Paratikar 73 5 92 55
Kachanhawa 27 44 3 180
2|Kunawar 5| 0.120] 10 210 29
Patkhauli 680 0 120
4|Dewagau 8 2 69 160
Phulbariya 4 30 64
Barari 10] 0044 690 180 33
Mahuwa 5 35 56 35
Hathi Banahawd 1] 0.024 100 640 23
Gobarhiya 0.059 39 24 120
Majhauni 3 88 2 25
Sarawal 27] 0100 600 660 25
2|Janakpur 71} 0052 72 130 25
Hulasi 140| 480 48 40
4|Shrinagar 590] 120 10 68
Kothilaha 70| 830 18 37
Goini 550]  0.036 2] 4 71
Manari 210]  0.092 82 70 72
8|Aharauli 61] 0084 330 36 30
9|Tilauti 48] 0.060 86 38 23

0| Patani 11 4 170
Maxmum 1800] 0.580] 830 ] 1500 220
Minimum il 0024 11 2 23
Average 175] 0.121 145 157 73

Unit: ppb
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ABSTRACT

Arsenic Contaminated Groundwater in Terai, Lowland Nepal

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

The water quality survey was carried out in Parasi area in Nawalparasi County
which locates in Terai lowland in Nepal, during 2 days, March 1 and March 2, 2008.
Under this investigation, thirty hamlets which are scattered around the rural region
of about 6 km to east and west and about 10 km to north and south were considered
as our study area. At each farming village, the water quality of one selected well was
investigated.

The outcome obtained from this investigation is as follows:

(1) In our study area, the value of pH indicated the range between 7.3 and 7.9. There is
no big difference among the sampling locations.

(2) The mean value of total hardness is relatively high as 253.7 ppm (Tap water
standard value of Japan is 300 ppm) and the highest value reached 399 ppm in the
study area.

(3) With regard to the arsenic concentration, there is the about 1300 times difference
between the maximum value 1800ppb and the minimum value 1.4ppb, and the
arsenic distribution is very local.

(4) At the site where the high-dense arsenic was observed in our previous study (rainy
season), the high-dense value of 550 ppb ~ 680 ppb is also detected this time (the dry
season), and this value is correspondent to about 3 times of the previous study result.

(5) Between arsenic concentration (over the 100ppb concentration) and ORP, the
negative correlation (r = — 0.689) was shown.

(6) Especially strong reduced condition was confirmed in the strata between the depths
from 13 m to 23 m. As the reduced state of the strata is getting intensified, the
arsenic concentration increases accordingly.

(7) Very high correlation (r=0.95) between arsenic (over the 50ppb concentration) and
boron was also obtained.

* Institute of Environmental Studies Keiai University
** Japan Environmental Management Association for Industry
*** National Institute of Advanced Industrial Science and Technology (AIST)



