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Nitrate Pollution of Groundwater in Recharge Area of Alluvial Fans,

Taiwan
Wen-Fu Chen'? and Hsueh-Yu Lu?

Abstract

Alluvial fans are the most important aquifers for its abundant reserve of groundwater resource
in Taiwan. Groundwater extractions in alluvial fans of Choshui and Pingtung are over 80 % of total
yield in Taiwan. Nitrate levels in Choshui alluvial fan aquifers were higher from 1991 because of
agricultural N fertilizer application and untreated sewage leakage. High concentration of nitrate
(nitrate-N>10mg/1) in drinking water is known to cause methemoglobinemia (blue baby syndrome)
in infants while low concentration of nitrate (nitrate-N 1-10mg/1) is a probable carcinogen. In our
monitoring period of 1997-2007, about 10 % of wells in Choshui alluvial fan have elevated nitrate
level and a higher value of 32 % were detected in Pingtung alluvial fans because of where with a
broader fan head recharge area. There are 7 wells in Choshui with nitrate-N concentrations that
once exceed the standard for drinking water of 10 mg/l and 4 wells exceeding the standard in
Pingtung. Nitrate concentrations in groundwater show seasonal variation that are lower
concentrations in rainy season for the dilution of rainfall and stream water and the nitrate
concentrations are higher in dry season with the soil water was evaporated. Denitrification is
another important process to control the nitrate concentration under the detection limit in
groundwaters of middle-lower fan. Nitrate is one of the world’s most common pollutants in
groundwater system. During the last 50 years, human activities have dramatically increased inputs
of nitrogen to groundwater. We suggest that new comprehensive monitoring program should be
implemented to monitor these localized areas on site where nitrate have been detected in
groundwater above regulatory guidelines in public-supply wells, domestic wells of local

communities and monitoring wells.
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RH¥? JE%WFJ#’ET 1 FFN £ (2008)

2 EHEm  RHEm @ me X(m) Y(m) ByF AP (m)
- 78 102 53.62 202021 2612378 110.11
i 66 102 47.52 204980 2615932 100.67
TEVH -~ 14 32 7.54 199400 2617408 48.65
16 B 78 96 12.74 199400 2617408 48.65
NA- 21 57 14.43 205251 2620504 75.66
T 9 15 737 206944 2624360 66.57
$E - 144 186 95.77 212545 2628234 297.60
S 40 94 29.26 208141 2629816 72.31
+ ﬁ# 24 54 17.21 204584 2629706 56.18
ki 14 32 6.45 197886 2628381 37.62
[l 20 38 4.82 194891 2632723 29.49
i 9 18 9.16 220800 2634163 176.07
- 66 96 6.36 217282 2629020 150.95
ok — 78 120 53.10 215584 2638740 222.11
i 72 108 39.15 210242 2634428 82.44
- 14 32 9.40 201662 2635696 46.69
B 4 28 4.56 198371 2639267 34.18
FIFf— 98 134 11.48 207088 2639188 49.56
Pz 243 266 14.29 207088 2639188 49.56
Fri=— 12 30 7.07 201045 2643280 32.55
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Fo 2 BRI BV RS JIE RS (NOs-N mg/l)

g 1997 1999 2000 2001 2002 2003 2004 2005 2007
Pl 2.45 0.66  0.38 118 037 072  0.77 1.73 0.54
fide 3.15 741 1220 17.80 1046  12.63 1370  14.77
14 - 0.18 024 020 023 0.31 036  0.15 0.23 0.11
= 1.14 310 232 1.82 157 243 1.69 254 291
A 1376 010 357 391 034 023 034 029  0.10
T 008 014 026  0.05 007 012 010 012 024
£ 447 1040 914 977 910 988  7.10 874
Fh- 212 7.05 6.87  4.01 2.84 031 3.90  2.36
- 646 346 799  4.15 502 582 458 8.52 8.67
it 002 010  0.13 127 006  0.03 0.10  0.11 1.92
il 074 010 017 057 009 026 010 012  0.17
Ry~ 0.47 2.13 1340 14.10 6.74 6.4 9.33 2.36
aUs 002 724  7.05 7.81 3.09 229 1.44 227 977
Frn - 1.55 899 994 1020  9.77 1135 1450 1859  23.20
= 3.65 847 1270 332 321 124 010 033
M~ 199 48 530 072 059 135 237 059  6.07
E R 0.16 0.26 0.18 0.66 0.14 0.11 0.10 0.10 0.04
F = 236 679 575 596  6.61 1047 329  2.08 7.65
FIHZ 006 7.6 295 295 23l 518  3.09  5.02 8.02
SLEE 0.10 012 014 010 037 0.5 0.10  0.10  0.03

1. 2003-2004 F BT & F Al = T 54
2. 2007 F e [ 1R AP (2007)
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3. W U IR Bl B R S (NOsN mg/h)

I 1998 1999 2000 2001 2002 2003 2004 2005 2007
f'ﬂ 950 841 945 285 392 831 980 9.89  10.50
S 841 1250  9.64 369 596 104 1730 10.43
FHI- 9.59 748 920 269 947 736 1060  9.77 9.22
- 828  7.82 211 730 567 885 805
s 7.90  5.98 130 234 137 288  3.07 3.30

P 841 742 214 380 594 523  3.93 430
74 3.57 412 190 2,61 482 608 541 4.58
B 550 1.87 223 100 150 0.1 152  1.64 0.80
- 0.11 370 037 543 753 563 520 0.89
e 2.75 6.82 193 433 325 338  5.09 6.43
W 310 074 039 020 ND ND 0.62  0.59
ek 6.92 457 923 282 140 075 142 1.66
g~ 446 368 576  1.19 045 228 293  3.64 4.96
G2 192 239 272 1.8 161 453 285 557 2.38
Py 0.27 538 113 218 349 405  3.55
- ND 239  3.05 143 144 180 3.0 457
FE 2.51  0.38 267 322 267 257
B~ ND 356 096 1.76 048 249  3.57
g~ 033 063 032 1.1l 066 ND 122 10.48
il o 1.95  1.84 0.89  2.15 196 296  2.86 1.69
R 8.63  0.84 0.55  0.83 1.04 129 141 1.68
At 0.25 111 125 585 376 143  0.89
n 2.84 061 485 030 272 023 430 0.5
74 1.48 1.65 077 239 207 275 275 3.99
Y- 0.24 0.55 094 239 210 315 434

SHE 0.17 2.82 1.36 1.67 2.63 2.32 2.34 5.40
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A 3. BT RUA IR B VR AR 2GRS (NOs-N mg/l)

2 7 1998 1999 2000 2001 2002 2003 2004 2005 2007
FJJB%— 2.71 3.02 228  0.59 1.95 1.16 1.39 1.18
[UlEii 0.17 2.62 2.15 0.72 3.22 0.40 2.36 1.43
BE .12 259 083 209  0.16 1.69 198 2.7
gl ND 1.55 0.54 1.36 ND 1.94 1.73 1.76
?ﬂ‘f'— 0.30 2.41 0.85 1.09 1.81 1.82 1.61 4.30
Pk = 0.30 1.51 0.61 2.65 1.56 1.50 1.41
FI= 3.47 1.23 044 098 073 085 1.07 1.54
- 0.74 1.31 ND 0.67 1.54 1.56 1.78 0.59 2.13
Frig— 0.49 0.26 ND 1.34 1.70 7.06
I%%H;— 0.15 137 067 067 1.24 1.28 1.00
F’JJB%: 036 023 ND 295 026  0.16
R 063 036 020 0.15 208  0.68
J\ﬁ: 0.74  0.78 036 099 026 056  0.70
Prifi = 062  0.62 0.23 ND ND 087  0.75 1.22
= 0.16 091 0.19 ND ND 0.30 1.27 1.47
o 0.85 055 023 054 040 066 070  0.72
FHAN- 030 0.8 ND 080  0.86

ND £5 /[ 4% 0.06 mg/
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