TR R

EAST CHINA GEOLOGY

Fadk oW
2023 4E 6 J

Vol. 44 No. 2
Jun. 2023

DOI:10.16788/3.hddz.32-1865/P.2023.02.001

SRS T8, B /NG SRR, A5, T T ST T DX R0 A 1 T K B o XU Al [T . AR AR M T, 2023, 44(2) £ 119-127.
(XU N Z, TAO X H,GONG ] S, et al. Exposure risk of high Fe and Mn groundwater from Huaihe River Plain[ J ]. East China
Geology, 2023, 44(2):119-127.)

THE 0 A A DX v R b I BB g e XU Y-y

B AN R 2R A e

(LPERFREERE ZHFTEE P, LH BFE 210016;
2HRHBEHARBREAHFAABEEE LR E LA BFxE 210016)

R BT IR R R SO R 2 20 A B L9 78 08 ST TE T R 1 R 3 D DX R L i R UK 3R
SRR KA L JF 0BT 1 i Bk R T K AR UL IR o 5 5 Bk LBl 3 R F 5 DX T /K B ) S A 24l
O Bk AR K AR R S (R G0A B S A S o Bk B AR R WG (EL LA R DL A S R 3 AR SR R B
DRSS 3 X 5 B R S3A  %2  ZAC F) B A5 it B RS ) S R A . 5 ka2 R /R R KU B X TR R O 1 257,15 km?
TR EE 0. 07 20 5 5 BREZ 40 7K s XURS: s X T ARCH 476. 93 ke, TR 1L 0. 0300, 5 iR 2 4t 7K e AL b X
TEA 35 883. 16 ken” I AT L 19. 19005 3% 5 BR8)2 b /K i KU b DX T AR 1 269. 30 kem” , [ AL 1L 0. 0704,
TEA I e R D AR SR A N L Bk R R T ORI T SR TS R R R I T A R BRAR R K Y

BN 45 5  a] o XK KRl S {14 5

SRR BCHEHD T K ST HERUR 35 7% S

HESES:X53 CERARIRED : A

K H -5 A2 8 R SR BB 14 it B XL S = 222
P A2 5 0 6 N 11 5 5 T X S i B 7 A A )
SR 7= A2 1R o LT 7K PR 35 it B XL PP Al 2 A 5
IRRTG Y 5 N MAAE FRIE R 19— FP T 7™ i
IAKIGRE T AR KPR R XU 9 32 5 T
7T KBRS A RIS At 2 O i T K R 5 7
BI7 16 ) AL A P i B A0 R

FER IR RAE S G T ik il AR
— 7 U 5T A R A T SR A K £
A XU o S8R LA TR AN R IR IR 4K
MR M IE 250 A1 AN 0 R B 1 S P A7 A 1A S
1L+ ELREA i 4 57 1 X 22 S R 00RR AR A PO 523X
A BEAT DX A USR] T A KB P A 4R 3G T
A . AR /R SIS IR PR T R R Ak B -
RO G T il BE 2 S AR R R R R A A i K B
A 1 TR IR 727K A2 i 19 25 1) 3 A1 5

* W FE HHA:2022-01-26 &iT B #A:2022-05-25

RAERE IR

XEHS:2096-1871(2023)02-119-09

PRI XU PP 55 75 T A5 21 )z e
B P REENERZ — ENTRR
FEAETH R AROK U Bk L e RE 3 w8 2 52 Tk K 119
AR X AR e = LE AN M, 8 Bk il b
IR A A T BT SR Y A
HET PRI T A BR il 4 o0 A HA i B A 2 )
SR » Bk il 5 R s o T 0TS D T Al 1Y
RFAE R A 22 3 A K K T 22 4 R S B B 1A
R o R ARTET 1A% 9 T AL T i DX R R R R K Y
23 [A]IAf AL » A SCSE 4 78 50 S A 25 36 THE T 3 4k
S DX R AR BORE o A 25 SR UEA T o3 s 2276 1
JE A AR 5 A e e K SR VR A AR TR i) o X
SR OK DRI K Pt K 22 2 Gk o S it e 5

1 FREER
AT IAE Ja i ALk ]S DX P A A L AR

E ST - v 35 R A JR A VLT i B T I e K SCHi R 5 K YR I A W (45 DD20230428) 735 H ¥ B
E—EE@ N B 1971 454 B LR B L L, EEAFE B RAIFSE . Email : x222100@sina, com,,
BIEEE R ZBEIR, 1979 448, R TN, 2+, EE NGRSO F2AFFE . Email:593591934@qq. com,



120 K

o R

2023 4F

Al AR W T, T AR ) L L VU BB L 3E i ]
K AnZ&iz o] o Fb . A6 LB L 28 10 ok 55 9 i R
WIEAR M3 AR A% 111°55" ~121°25" E, 30°55" ~
36°36" N Huff M5 b A F ALk 4 T %
WY& 11 ZR P AS A Y (B 1)) o A TP
FE p b At W b T T W I 2 T 2 XS A
X AP 11~16°C AR RfK i 920 mm,
AT XA T VA 3t 3 P )1 S IX TR 24
18.7 J7 km” , AR Jihy 3 4K — i 10~50 m,
R PE b ) AR ma . RS X A ) 1R R 7K
FARUAMAECEZALIR K. BB 28 (23 Ma) LUK, ifE
WREUE R T EERGETE R V56 D R AR, R
DI T K TR 5 A A S At 1 R /K SCHb BT 2%

F. TERBN R X FELL T 30~55 m {24015 1
JZIE 14~20 m W ZEYE T2, L, KEIE LT
50 m AR G N RIRTF 50 m A HCE 2R AL
B K245 R o k)2 RE SR RS (1
(b)), WJZH F/KRAET 50 m LLR MBS L
BaE, 5RABEK HFRAK R B, KR — %
K 2~6 m, RGN AR I T ] SMA B PSR AR s B K
AB R FBRAMA T R R R R R . IR
EHR KA T =50 m B R 59— FEH S,
7K ZHE 500~600 m([& 1(0)) ., B TIERZH Tk
HEALTR (50 m) , &K 2 Z A R L2 A0 A
RE LI Z KA PR AN R IR R 18, N T IR
TRIZ M N K i FZHEIE R

(b)

% FRR

o m m?j
S 7T S 7 A TE S

(o] TFACRH A [ 1ems [ wE
(o] tEA TR FEA ] Ruinge [ 2%
AR ] st [0
[ERRTr N [ Fabpige 0] wkmth s

D DE

e

] &1L Il &K2 B2 358K
Uz LR B R K )
TEHSE (O] TS

—400L RS TN

-434.96

BT e sor R X 15 5 () L REENL B (b) Rk SO 3 i (o)
Fig. 1 Geological setting(a) , sampling sites(b) and hydrogeological profile(c) in the Huaihe River Plain
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Fig. 2 Risk probability map of Fe concentrations in shallow groundwater under the Huaihe River Plain
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Fig. 3 Risk probability map of Fe concentrations in deep groundwater under the Huaihe River Plain
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Fig. 4 Risk probability map of Mn concentrations in shallow groundwater under the Huaihe River Plain
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Fig. 5 Risk probability map of Mn concentrations in deep groundwater under the Huaihe River Plain
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Exposure risk of high Fe and Mn groundwater from
Huaihe River Plain

XU Naizheng'*, TAO Xiachu', GONG Jianshi"?, TAN Mengjiao'
(1. Nanjing Center , China Geological Survey, Nanjing 210016, Jiangsu , China ;
2. Key Laboratory of Watershed Eco-Geological Processes, Ministry of Natural Resources ,
Nanjing 210016, Jiangsu, China)

Abstract; Based on the analysis of hydro-geochemical data obtained recently, this study assessed expo-
sure risk of high Fe and Mn groundwater from Huaihe River Plain in eastern China using Indicator Kriging
method, as well as discussed its origin. The results showed that Fe and Mn were the main chemical sub-
stances affecting groundwater quality, indicating obvious spatial variability. The peak value of Fe and Mn
risk probability were distributed similarly in spatial pattern. The high-risk areas of Fe and Mn presented an
island distribution, and the hazard risk of deep groundwater were significantly reduced against the shallow
counterpart. The high risk zone of Fe in shallow groundwater covers 1 257. 15 km?, accounting for 0. 07 %
of the study area, and the counterpart in deep groundwater was 476. 93 km?, accounting for 0. 03%, re-
spectively. The high risk zone of Mn in shallow groundwater covers 35 883.16 km?®, accounting for
19.19%, while its counterpart in deep groundwater was 1 269. 30 km?®, accounting for 0. 07%, respective-
ly. The high Fe and Mn groundwater was of in-situ origin, and Fe and Mn were derived from geogenic iron
and manganese minerals in aquifers by reductive dissolution. This paper carried out research on exposure
risk of high Fe and Mn groundwater from Huaihe River Plain, which may provide guidance for the region-
alization of drinking groundwater safety.

Key words: Fe and Mn groundwater; environmental health risk; Indicator Kriging; Huaihe River Plain



