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The Effect of Shrimp Ponds at Coastal Area in Lan-Yang Plain on
Principal Components of Groundwater Quality
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ABSTRACT

The problem of groundwater with high salinity in the region under brackish water cul-
tivation was found in coastal area of Lan-Yang Plain. The source of higher degree of salt in
groundwater may be resulted from seawater intrusion or brackish water infiltration. The field

{ investigation on groundwater quality was carried out by sampling the wells located at upgrad-
ient and inside of the aquacultural region. The results of chemical analysis for groundwater
samples are calculated by "principal components” statistical method. The identification of
contaminated wells can be attained by Piper’s diagram or Collin’s bar graph. The indicators
such as E.C.,, Chloride, [C1]/[CO3+HCO4] and SAR also are used to evaluate the
characteristics of groundwater quality. The high SAR value in upgradient wells maybe seem
as a result of the salt dissolution and base exchange in unsaturated zone. Futhermore, the
results of analysis for samples of soil profiles under shrimp pond bottom and leaching ex-

periment for the polluted soil column show that brackish water infiltration is one of the most
important sources of salinity in groundwater in coastal area of Lan-Yang Plain.
Keywords : Groundwater quality, Principal component, Shrimp pond, Coastal area.
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BRERE T WOER MRS - MK 3% - Thomas
and Swboda (1970) ! 2’ #iHHEAHAE L P TREF R
METHEBRIE S (Anion exclusion) » H#EL M
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ARERBEE - SRR EEHER

KB o # H H S W F & # B | TRENER
1 pH{E pHit APHA= 4500-H*.B —_—
2 BEE BHET APHA 2510 _—
3 B o BB TR APHA 2320B -—_
4 EHREN BEEE APHA 2320B

S a0 BERAEEE WEE 407.2 0.50 mg/L
6 T E BE®E APHA 4500-S0.2-E 0.19 mg/L
7 o) A.A, APHA 3500-Ca.B 0.25 mg/L
8 & A.A APHA 3500-Mg.B 0.02 mg/L
9 & A.A APHA 3500-Na.B 0.05 mg/L
10 4 A.A APHA 3500-K.B 0.10 mg/L

* Standard Methods for the Examination of Water and Wastewater, 17th Edition

R2 BRI T AEEERS T

Parameter unit TW1 w2 Tw3 Tw4 TWS
mg/L 6.8 11.0 160.7 84.3 853.8

Ca meq/L 0.3 0.6 8.0 4.2 42,7
x 5.5 13.4 17.3 2.4 15.8

mg/L 2.3 5.2 101.0 80.9 402.3

Mg meq/L 0.2 0.4 8.3 6.7 33.1
X 3.1 10.4 17.9 3.8 12.3

mg/L 121.6 70.8 692.7 3680.8 4467.0

Na meq/L 5.3 3.1 30.1 160.5 194.2
x 85.3 75.0 64.8 92.9 71.9

mg/L 14,7 1.9 —_— 105.0 —_

K meq/L 0.4 0.1 _— 2.7 —_
x 6.1 1.2 — 1.6 _—

mg/L 10.86 9.4 1282.8 5668,7 7930.8

Cl meq/L 0.3 0.3 36.4 159.7 223.4
x 6.0 10.2 72,2 94.2 90.4

mg/L 11.2 25.0 275.8 442.0 832.1

S0. meq/L 0.2 0.5 5.8 9.2 17.3
x 4.7 20.1 11.4 5.4 7.0

mg/L 216.0 100.8 503.6 12,2 396.8

HCO, meq/L 2.7 1.7 8.3 0.2 6.5
x 53.7 63.6 16.4 0.1 2.6

mg/L 53.2 4.8 0.0 21.8 0.0

CO, meq/L 1.8 0.2 0.0 0.3 0.0
x 35.7 6.2 0.0 0.2 0.0
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#3 BHREHBO T RBRMET £

Parameter wnit Wl ™2 ™3 ™4 ™S
range 8.65~89.01 7.69~8.60 7.52~7.73 7.69~8.%4 7.28~7.62
pH mean 8.84 7.94 7.61 8.47 7.54
n 5 5 3 5 4
CVx 1.4 4,27 1.16 5.24 1.9
EC renge 436~431 193~-342 1810~4800 5470~65800 15580~-33100
( . mho/cm) mean 472 276 3030 29082 21015
n 5 5 3 5 4
Vx 4,40 20,72 42,28 98.25 34.05
Cl range 8.7~14.9 8.4~11.1 825~1910 1779~17566 5530~-12200
(mg/L) meen 10.60 9.40 1292.8 5668.7 7930.8
n 5 5 3 5 4
CVx 20.86 10.58 35.22 12]1.24 54.07
range 0.07~0.13 0.10~0.27 0.27~8.68 0~1040.8 19.77~53.25
Cl/[C0,+HC0,]1 mean 0.03 0.17 4.4 368.3 34.32
n 5 5 3 5 4
CVx 25.28 40.75 99,44 100.99 40.51

range  9~11.8 3.9~6.4 7.06~15.14 14.1~27.7 25.06~4l1.36

S.A.R. mean 10.42 4.58 10.68 21.20 32.01
n 5 5 3 5 4
CVx 11.02 20.17 31.37 26.27 18.40

#4 WMAESHERIEZHTRER

Soil No. Depth sand clay Texture pH E.C. chlorids sulfate Ca Mg Nae K S.AR.

cm X x (1:1) mmhos/cm m.e/L
AO 3 275 34.0 . 7.3 17.9 174.4 38.3 13.9 17.4 100.8 3.3 25.5
Al 30 35.5 26.0 cL 7.31 185 184.7 43,7 11,5 13,3 8.7 2.3 24.3
A2 60 41.5 28.0 L 7.22  31.7 229.1 61.8 25.3 59.7 173.9 6.2 26.7
A A3 90 375 34.0 L 7.5 39.8 288.2 745 32,2 75.2 217.4 7.7 29.7
M 120 42.4 28.0 CL 7.48 359 252.7 67.2 28.3 68.1 191.3 6.2 27.6
A5 150 46.4 26.0 SCL 7.21  43.7 329.6 92.6 31.6 91.5 252.2 7.2 32.1
A6 240 49,4 23,0 SCL 7.57 39.5 288.2 76.8 30.0 80.3 200.0 6.2 26.9
BO 3 37.5 26.0 L 6.74 14.4 130.1 45,5 17,1 31.4 122.6 4.3 24.9
Bl 30 355 24.0 CL 7.34 12,7 118.7 31,5 19.7 21.3 102.6 2.9 22.7
B2 60 43.5 24.0 L 7.22 12.8 113.8 47.3 23,6 28.2 102.2 3.0 20.1
B B3 9 455 38.0 L 7.34 13,8 181.8 66,3 28,7 52.6 104.3 3.9 16.4
B4 120 43.5 26.0 CL 7.3 28.0 190.6 66,3 30.6 64.2 121.7 4.1 17.7
B5 150 51.3 240 SCL 7.38 164 208.4 78.8 30.0 64.9 152.2 4.1 22.1
B6 210 52,5 24.8 SCL 7.63 13.2 181.8 4.5 21.4 47.8 104.3 3.2 17.7
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W3R - BIZ A MATE AR EPT SRR R
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