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Abstract: In order to understand the sources of iodide in shallow groundwater in these typical
aquaculture areas of the Pearl River delta as well as the health risks associated with drinking. This study
analyzed a total of 21 representative samples from three different types of water sources: fish ponds,
sewage treatment ponds, and groundwater in typical freshwater aquaculture areas of the Pearl River
delta. The results indicated that shallow groundwater in the study area had a water chemistry type
primarily composed of Ca®" + HCO, ™ type with iodide concentrations ranging from 2 — 343 pg/L of the
monitored sites. 33. 3% of the monitored sites were high iodine type water sources that were
concentrated and dispersed in the western part of the study area. According to principal component
analysis, iodine fugacity in groundwater was encouraged by the neutral to mildly alkaline reducing
environment, and the degradation and percolation of iodine-rich organic materials from fish pond waste
may have made the situation worse. The major causes of shallow, highly iodized groundwater may
include degradation of organic matter in carbonate-rich rocks, urbanization with reduced effluent, and
waste leachate leaks. The results of water quality evaluation showed that 16.7% of the surface water
(fish ponds, sewage treatment ponds) in the study area was Class [V, and the chemical oxygen demand
(CODyy,) and total nitrogen (TN) were the main factors exceeding the standard. Although the pH and
iodide levels in some areas of shallow groundwater exceed the recommended levels, overall water quality
is satisfactory, with the worst groundwater quality being Grade [lI. The examination of the health risks
associated with groundwater revealed that while adults are at minimal risk from high iodine drinking
water, children have a risk entropy of J4 groundwater sources that is larger than 1.0. It is suggested to
strengthen the routine monitoring of residential drinking well J4 iodide concentration to ensure the
health of children drinking water.
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Fig.3 Analysis results of hydro-chemical indexes in the study area
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Fig.5 Spearman correlation analysisof iodide and hydro-chemical index in the study area
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Table 1 Principal component analysis of main ions in shallow
groundwater of study area
B %
L
PC1 PC2 PC3
Eh —0.9342 0.126 0.092
o(TDS) 0.889 0.312 0.111
pH 0.861° —0.153 0.037
p(Ca?t) 0.819 0.053 0.505
p(HCO; ) 0.798 —0.192 0.461
0(DO) —0.765 0.197 0.110
0(CODwm,) 0.752° 0.327 —0.445
po(NH; " —N) 0.716 —0.173 —0.414
EC 0.686% 0.476 0.478
oI ) 0.621 —0.313 —0.396
o(TN) —0.544 0.678% 0.362
p(NO3 ™ —-N) —0.539 0.676% 0.375
o(Na™t) 0.571 0.630° —0.319
o(Cl™) 0.517 0.584¢ —0.318
0(S0427) 0.481 0.539° 0.124
o(Mg?™) 0.627 —0.261 0.680*
p(K™) —0.104 0.436 —0.642°
FRAE(E 8.046 2.879 2.620
J7 2 TURE/ U 47.327 16.934 15.412
it TR/ 7% 47.327 64.261 79.673
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iodine groundwater in the study area
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Table 2 Evaluation results of contamination index method of surface water in the study area

P AP T T5 YR AL g% wWFEAK  FEEZE
ey pH  p(DO)  p(TN) p(NH,"=N)  p(CODm»)  p(NO3 —N) o(1 ) T5H4E%  BikHl B5/%

Y1 0.48 0.52 0.49 0.37 1.57 0.01 0.28 1.17 1l

Y3 0.58 0.01 0.83 0.32 3.31 0.01 0.09 2.40 Il 25.0

Y6 0.42 0.08 1.12 0.24 2.69 0.25 0.30 1.97 Il

Y2 1.43 4.55 0.49 0.41 1.46 0.01 0.06 3.33 Il

Y4 1.28 4.55 1.75 0.95 3.00 0.33 0.09 3.44 Il

Y5 0.60 3.08 1.63 0.38 1.57 2.87 0.51 3.55 Il

Y7 1.23 3.85 0.62 0.18 1.74 0.07 0.36 2.84 Il i

Y8 0.06 5.44 1.83 2.80 4.29 0.01 0.10 4.12 Il 5

Il 0.76 2.76 1.47 0.71 2.45 0.45 0.22 2.85

w3 0.29 3.38 2.46 3.38 0.09 0.58 0.8 2.63 Il

Wi 0.05 5.28 0.42 0.26 0.21 0.13 0.71 3.80 Il

Wi 0.04 5.96 1.97 5.05 1.57 0.02 0.09 4.47 N

w2 0.27 3.36 3.67 6.56 0.15 0.38 0.13 4.86 I\ 1o
5 7K it

- 0.56 3.34 1.69 1.74 1.80 0.39 0.29
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Table 3 Exceedance rate of exceedance index in study area

S b @ﬂ%ﬁ')ﬁ ?a;/kw iﬁlij%/]f B ﬂﬂj/Jﬁ B
/% R/ Y BARR/ % BARR/ %
p(NH, T-N) 125 75.0 33.3 0
p(NO;~-N)  12.5 0 8.3 11.1
o(TND 50.0 75.0 58.3 0
2(CODw,) 100.0 25.0 75.0 0
pH 37.5 0 25.0 33.3
(1) 0 0 0 33.3
2 (DO) 25.0 100.0 50.0 0
W1 AT W2 3Rk 5 3800 S IV 2R0K IV 280K i Lt ol

16.7 %0 » 7K BT 5 2 (AL 38 S AR K 5t 28 5] 5 £ 3§ B A
TSR BE>1 A 0 (DO) | p(CODy,) Fl
o CTND  Hir A3 0 (DO) Tk #5855 14 J5 X AT BE 2
SR B A A B B A TR A 2 BOUK PR
SR BE T 5 JF HBE 3 TE SR A I R IR A7 TE R =
B Y , WAL R IATOCE VE B 2377 A4 K i
A5 p(CODy,) o CTND FE bR S K A £ 35 v i) 1R 15
77 ) R B E 2 A% G oK 7 SR B AR S A B8 v A BB i
Fufar Al o COND AR Y T ZAFEIE 2N, 25 4 1 19
FHREAB & 0 (CODy, ) v CTND 5 55 B9 252 i [A]
R A R IH Y 05 E A A AL A A R 1
JE, TR AR ) 8 AR 7T B 2 1 A o (CODw, ) i
AN B,

2.4.2 T RKRIF I
Ho R 7K K 75 4R 48 BOPE A 45 R (3R 4) R H,
p(NH, "=N) . p(CODy,) ¥ 85 & (1 F 7K B 5 b5 )
(GB/T 148482017 Il K hrifE, £ 4 WP 15
PR BOT AL R J7.]8 M F K298 1
2, e 22.2%05]1.03.J5.J9 Hu R UK B 51N
28,3 5k 44.59%5]2.J4.J6 3R A &2 500 8 1l
2 3 i b 33.3%, AR K A b, R 3 AT Al
pH.o (I7) Fl p (NO, ™ — N) [H T 77 7 # #» pH.
p(IDOH p (NO;~ — N A5 % iy K 2/ 400
33.3%0.33.3%.11.1% ., 3= 4 N ¥ V5 45 % pH.
o (U O I{E 450k 1.83 F1 0.89, S E 5 i » B b 5 Il
B PEE AR RN 33.3% . BLANI2 A6 () pH B
Wi AS 4 Hy 4.85, 85345 Y KT, 1982—2007 4E
TRIL =AM IX B K pH {E 4 T 4.48~5.92,
HEBET RS 2 M J6 AL F0F 58 X K
Hi 5 B TT RN DX, BT 45 T AT RE AR AN 45 XY pH
e A B Qg 9 M T At A AR R XA S pH R R
ot DR T BB 2 b T K DA KB 2 DX 2 HE XA R 3l 2 AR
Hh R b )22 (i) 2 A O R R A AR
2.4.3 EREFNLER

N B XU VA 4 FRAT by 1 A 38 22 5o A B
O3 A LT AR Lo PR AR B M L A AR R DT A
F A5 AT 0 o XU L 45 SR &l 10 Fros ., f A
10 AJ AT B 5T IX AR B0 KU H (Q0) e i AR 7
JLEd, JLE R QAT 0.010~1.601 2 fa], Her J4 5
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Table 4 Evaluation results of contamination index method of groundwater in the study area

FhE BN T AR AR N g % 1Rk ik 2 5 5
s pH o(NH; T=N)  0(CODumy»)  p(NO; =N) o) IR ¢ el ke %
J7 0.68 0.08 0.05 0.26 0.03 0.51 1

22.2
I8 0.05 0.06 0.02 0.08 0.45 0.33 1
J1 2.30 0.12 0.07 0.24 0.03 1.67 Il
I3 0.60 0.05 0.10 1.47 0.06 1.09 Il

44.5
J5 1.13 0.14 0.20 0.08 1.55 1.18 Il
J9 1.76 0.12 0.15 0.05 1.63 1.35 Il
]2 4,17 0.03 0.06 0.81 0.03 3.04 1T
J4 1.63 0.13 0.15 0.01 1.16 3.06 Il 33.3
J6 4.17 0.01 0.04 0.47 0.03 3.02 I
Pft 1.83 0.08 0.09 0.39 0.89
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