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ARG P AR A A B E 2R, R LB
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Tab. 1  Results of synthesis analysis method relating water
quality to fish health

[ AR S - R SR G 2 x* p
o 10 32. 80" 9.581  0.048
w3 11 30. 23
T 11 40, 14°
bt 5 31.50%

FEAHLIX 21 21. 50

7 3 Kruskal-Wallis 86 56 5 3% M 22 5, - 4008 Dunn’s £ 78 38
3T, S ET RGBT S B B oa, b F R
INA 2 R (P<0.05),3 2 [A]
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Tab.2 Influence of well water quality on the health of aquari-

um cultured eel

X PR TS X p
g 10 17.25"  17.931  0.001
rh 10 33.40"
T 10 33,75
i) 10 29, 35
FEAHLIX 10 13.75¢
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IO 2GR0 il TR A i oo 5 S DX A L X
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Tab.3 Percentage of well water quality over the maximum allowed value for cultured animals

FXHAKFATIRENAGHERD

X 35k H 88T % [CIRF BEHTXTHR
NH/-N NO;-N  CI Cu Cd Fe Hg NHf-N Cu Cd Fe Hg
3 5. 26 0 1.5 0 0  46.15 0 5. 26 0 0 46.15 0
¥ 55.56 11.11  41.67 0 0  42.86  14.29  55.56 0 0  42.86 14.29
T#  35.24 0 52.00 417 6.2 5200 12,50  35.24 4.1 6.2552.00 12.50
5 7

WP 16.67 0 14.29 0 0  71.43  16.67 16.67 0 0 7143 16.67
& 10.00 0 26.09 0 0  43.48 0 10. 00 0 0 43.48 0
P F G K R M B R (100 1 A T8 4 1 me/L NOz N0, 5 mg/L NO7 -N:20 mg/L Cl™ ; 1090 mg/Ls2. & F% iR

WF AR S B8 AH ], PR T AN AR ;3. X FROUF . B4 107 s NO; -N: 2. 5 mg/L;d. xF T8 fa , B [C{FUF K #dF . Cu. 0. 05;Fe: 1. 0;Cd: 0. 03; Hg:
105Pb:0. 1;Cr:1. 05 Ni:0. 15Zn:0. 5; T 4 J& (1 i BRSNS N mg/L, KRy pg/L
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Tab.4 Percentage of different pollution sources flowing into rivers and coastal water adjacent to Hsinyuan area

£ 235 gL YR Y L 1)
15 Y 5 — — -
PRI (St 3 b v
& ol TG M K £t FEBE 56. 26 %6 B X W R 0 3R A7, 7% FE R SR R K AL I SR B R K
Tk T X (ERMT . 400 &8 HEL EEES R EEMT waem il Cdt L, Cd ) i5 YL i
TarZ)11.06% Wk 25.8% R 0 R T 2R W A O
FhE FRETG K K bi 3k 22. 98 % FRET5 K K bi 3k 20. 29 % K JE RIS Y
H AR B K B U B IR A (R
5 9.7% 6.21%
B A % % K B B 9

3 i RN
3.1 #HERARE S IR

B e ARIE S R T R LA 11 BoRt
M JZ T B 43 R 2 Pl Bl 2 e L E A 3 SR A 1 T )
., RIREEABRIR S i A A R K ST KoK
(2N R IR B AR LA 28 Sy T £ 3R 0 AR T M
J2 T I AR A A L ELAR T A
RS 2004 K 2005 £F 37 B A L R X TS ok B 0k B4 AT

T 2 B0 WUR HE VAR 2 4 L R b %8 3 A 508 el
Z—rRuntiE BAEAR . £ 2005 4F 6 A 13 H Bk
HT T ORF B R B A7 ™ M K 1 R L AR I A B
G PR S 2 A I 3

Hy MR K S ER SR 0 A 45 SR R AL B B £ R
AKERACAR E ) L ERAE AR B KR LA R S
WIE T RS RARTT & o oK 523 A B9 285 5 5 AT A
bl 2 T KK BRI 45 TAEA £ (KR 5).

Tab.5 Groundwater data analyses of observation wells of Hsinyuan and Chiatung area in 2004 and 2005

. o NH, -N NO; -N KB & Cu Zn
(mg/L) (mg/L) (10 4~/L) (mg/L) (mg/L)
2004 Bl 1 KK R 1.4 X 10° = 0.090 0.070
2004 il 2 0.22 % A 3.1 X 10° » 0.070 0. 080
2004 fE4 1 A A 40 0.010 0. 020
2005 Bl 1 KK 2.77 <10 0.01 0.030
2005 Bk 2 K 3. 36 <10 0.06 * 0.030
2005 &1 K 0. 30 60 KK 0.010
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DR K AR K T 1 1
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VPR A A2 S R 1 AT
WIS T AN B 5 LK TR A 0
T A I 2% 3 W BRI S 1k
U TR R BLRG 0 H AR TS — R
A o 7K I B O 7 T 8 o B 9 9
B0 J% KR T B0 6 K 0 A7 35 3 0
BHCRES A B T FRIIIR BES1 5 M 10 F 8
A s R IR A IR A0 25k
RSB0 B KB A 5 54 T 0 50K TR B 7
B 0B E 5 B 060 B R A 025 1
3.3 ATE 5 T AR HARES R A 6IET

I K T 31 K 35 e 5 kA R T
K < A M 5 B o L T R S
x6 BEEFMHANEEKRMESNER

1 S AR R A 4 I 2 — o O Bl R TR R KK
7 & 2 AR T AR 208 B4 7 1] R g 3 i B 0k T R KR
TN R 35 A8 775 24 0 3 BT M R K s JE H A
TR SRR Dy L X R BT & T K ER K
BA IR 75—

TEARWE BTG Qe R B Kh & RE A Y H
SR R R R R TR e 2 SR RS
D) 2% BTG v 5 A LA S R K b U R B Y
T FF B R ER A  UADL B R TR EA K Y
B 2 g+ T AR 3 A A HLBR (DOC) o J2 T 1T 69 75
ey, DR TS Y A B A A BT [
RVEA L R AT R BRI A W] R
E T ARG T R | | N B I |- =R
YW T KOS Y O T T W R A
A BTG U B R M AT 6 T B 6 R 8 R U 4 1Y
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IR B B it AR B ER AR SR I A+ 4 SR T 7 A

Tab. 6 Ranges of selected water quality parameters within a certain year

Hb 25 R g bR R
Cd(mg/L) RK H~0.011 *
Cr(mg/L) F K ~<0.01 <0.01~0. 11 * KA ~0.013
Cu(mg/L) 0.002~0., 02 <0.01~0.02 F e ~0. 039 *
Zn(mg/L) KK ~0.08 0.02~0.12 KK ~0.028
He(pg/L) <0.1~14.7 % <0.1~0.5 KK ~2.7 %
Pb(mg/L) A i ~<<0. 01 KK ~<<0. 01 0.000 5 ~0. 008

A (mg/L) 0.11 ~16 = 0.32% ~5.6 0.02~1.29 =

K FF % (10 MPN/L) 24 000 x ~1 600 000 * 8 000 ¥ ~900 000 * 0~155 000
H YA (mg/L) 4.6~33.0 % 1.5~7.9 % 0.3~7.4%
w4 (mg/L) 0% ~14 0% ~8.7 0.2% ~8.3

* R A5 R A 7K A o Y e e R VAR (L s BERER IR SCRR[32~35]

3.4 ik HESARATESEE LT A
% R ANAZ L 0 12 3L
3.4.1 XFFHrE 2 Ay G

Fr 5 £ B4 1T AR SR e AR I I 4
RNV RTRTNIVEN 27 I A TR AV S e
Fehit o TNl KO Bl oK BT R RT . 06 R
K FRFAHA I IR 3T 7K A oK R e Y 8 g 7 5E
Pl 2 . BB T i R b e R K A Al K L OF
FETH LR AKOK A LA T K 0 37 B & A AR TR R
I B O 25 e/ L RN A B R )R R A HEOK
JO7 S AL BER A AR 53k 28 25 3R Al ek 2 e &

(1) b 7K G [B) A, 5 2 BRLVAT 1] i K 6 9 20 T g
195 R A AL IV R v i b DX L K B — S e SRR i )
AN ST W K IR AT AR R T
304,02 XF i [E 5V P ER I i ) 4 i

BT VR B T R ER 43 7 B I U v K AR B i T K
(4775 G 0] L, T VG 50 9 v 1) £ 35k T R A 20 9 0, T —
AR IR FRBE J5 1 AN A PR K 5% BE N T R K S i
Tolk BRAR E WA TS Y N A T Ak B S PR HERK .

Hig: Rt FAMRRFEAIRZTHRE LT &
B, Bl B &t & 05 8 B kK 8 xF AR R 69 2 3 SR AR, OF &
AR R BRI E &S RKIET 7 MM,
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The impacts of Tongkong River Weir in Taiwan Pingdong on the
groundwater contamination and aquaculture
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Abstract: Seawater intrusion problems occur along almost the entire western coast of Taiwan, and often
cause ground water contamination and affect the health of cultured organisms. In the coastal town of
Hsinyuan, Pingtung County, southwestern Taiwan, these problems progressed much faster. A river weir
built to extract subsurface water from the Tongkong River was suspected of causing these problems, so a
study evaluated the effect of the weir on groundwater quality. Hsinyuan and the nearby town of Chiatung
were used for comparison. Groundwater quality and water table contour line data before and after construc-
tion of the weir were analyzed. Samples of well water, pond water, plankton, and cultured fish (Japanese
eel Anguilla japonica) and shrimp from ponds in these five regions were collected and analyzed on a month-
ly basis. An aquarium test using groundwater from each region to raise Japanese eel fingerlings was also
conducted. These results were combined to evaluate the influence of the groundwater quality of each region
on the health of cultured fish. The results revealed that construction of the weir lowered the groundwater
table, and caused contaminated river water and seawater to intrude into groundwater of the Hsinyuan area,
adversely impacting the health of cultured fish. These results suggest that the groundwater drawdown rate
of the Tongkong River should be reduced in the dry season. Additionally, aquaculture activities along the
western coast must be reduced, especially in the Hsinyuan area. Some other solutions are also proposed.

This study further shows that Japanese eel is a reliable environmental biomonitor.
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