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Table 1 Utilization of deep groundwater extraction in Binhai area, northern Jiangsu
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7H TEAA MG . PRt R Z R KA Rk b A 5

PR L& T RAE S S0 4 S P R K SCHb BT A1 1Y
225k BEA FORIE TR AAACER M, b KR
i JAR AR B LT KR AR FOR B ) (DZ/T 0420-
2022) PEATREE FRAFHLE L, LR KRR 5 B89 4 b
B EL A CMA %8 0 A4 VI 2548 /K SC Hb Jo T 78 b 3t
G S 30 3 5 B, W 0T B A 5 45 TR AR F8 B 1 1

I 8 A £, 455 V5 ik P [ 1K 5 & (TDS) (K™,
Na®,Ca®™ Mg™ \HCO, .Cl" ,SO” ,CO,” \NO, %5 H #1
BT R

4 R

4.1 KUFHFMERFER
4.1.1 KUZSHZEITHHE

X IF 9 DR 2 T 7K 4% 228 104 1T 7 A e [l
R EhE TDS | pH B | S 5 T 3 22 5 00 B T f vk
G Hr (% 2), W2 T K pH HTE 7.62 ~
8.32, 73 7.98, M —a5 K . MG T4 Rk
AW X2 M T K BHES T B R p(Na™) >p
(Ca™)>p (Mg™), I8 T T & ¥ ¥ p (HCO, ) >p
(C17)>p(SO% ), WA FEFE 135 ~395 mg/L, LA
IR—HE 7K Ay 3 (AR T AR 7K 2 AR i Il A5 3 Sy
oK), i 95% LA ., TDS 7E 0. 664 ~ 1. 536 g/L i
FEL P, AN IR 263 R /K FE - EAAAE 22 5. 5 TR
JE/K TDS KA HIXAE 1.0~1.5 g/L Z[a] AL PE R
A (BB —BR%E £ ) TDS /N T 1.0 ¢/L, TDS H
VYIRS 0 e B Hb IS0l R AR AR AL A R

% TDS B3k 1.90 g/L, 45 I /K JE K KR E—BRGE—
JLY—£ 2IPE TDS /NF 1.0 /L, IR ZHE 1.0 ~
1.5 /L Z[i]; 55 IV &K TDS /NTF 1.0 o/1 EE 47
fitE R E—mf—EF—IL P R 24 1.0~
L5 /L2 (K 4), Bk, o XKIR)ZH T K
TDS 1 PG [ 4R ( F Bl ) 765 ) 30 0 B i R

WF5E DR 2 1 T K KA S8 T 78 5 R 8K
FE0.02~0.71 Z ], J& T 55 48 5 th—rh S48 ek
FRGE I IV AL S K ZH T ARS8 =
() A5 S PR AE X/

T Ik 22 ) T AKRE i Y TDS BUE SR RIBA
FHES 7 2 G R UR L (18 5) | i el ) B
TDS HYHE AN, Na® | C1™ 8§ Vi JE X 07 (0 35 , 52 B
TRIEFMIELECHR, MK RZE - KT 0.90, HE
PIPHE Pt A R XR, LHE
HCO, \CI” \Na"B§ 1, B4 0 A9 M B2 5 R T oAl 5 1
AT LA B X = B B %5 F TDS 34 i 9 BT sk 4 Kk,
W RIS X Z T oK ZE 42 i &2 v TDS /9 7
i EEE TR A IR RN
4.1.2 Kik=z=zxE

i 3 22 A9 XK Ab 2% Piper —£RIE (Kl 6) , 1]
WSRO A R =1 N N 5 N R R o P X N o
AR UHGESE I VAR K W B i
T4 N, L Na™+K Bk 3 BB 7o i 46 P &g
AT CL 4l A A E A SR HCO, il R €17 BT R
YRR BE Y L Ry o AT R R4 BIFOT IR
JEH T KA HCO, - CIT—Na™ B CI™ -

&2 HAUREH X T kKL FESH ST

Table 2 Statistical characteristics of groundwater hydrochemical parameters of Binhai area, northern Jiangsu

Rk fob . R p(mg/L)
KB e b MR Na* K* Ca?* Mg | HCO," - $0,% DS
. NN 8.32 313 392 3.70 69. 1 35.3 537 430 158.5 1990
?? /MY 7.62 197 169. 6 1.55 40.8 21.9 405 60.3 79.2 664
K FEEIE 7.90 248.6 253.2 2.61 54.7 27.2 480.78 209. 4 107.3 1103.5
gﬁ R (= 0.26 42.17 80.98 0.86 8.57 5.46 46.99 149. 64 23.57 437.7
BREK | 0.03 0.17 0.32 0.33 0.16 0.20 0.10 0.71 0.22 0.40
N PN 8.32 360 456 9 79.2 43.8 530.9 560. 1 156.1 1536
%ﬁ I/ MH 7.69 135 208 1.21 28.1 10.3 390.5 124. 1 62.4 728
7K S 7.98 243.9 290. 7 3.50 51.2 27.0 4444 282.2 103.2 995.8
iﬁ PrifE 2z 0.20 81.30 63.83 1.95 16.70 10.12 38.22 115.58 30.52 209. 31
BREF| 0.02 0.33 0.22 0.56 0.33 0.37 0.09 0.41 0.30 0.21
» ICON( 8.32 395 362 5.7 86.2 50.3 497.3 485.7 158.5 1248
ﬁ? F/ M 7.72 169 260 1.16 36.9 18.6 375 269 52.8 830
K SR 8.07 286 301 2.65 62.2 34.5 421.4 357.2 99.5 1028. 4
EE brifEZE 0.27 81.53 38.59 1.30 16.29 10. 84 41.46 77.34 31.86 170.31
BRFE | 0.03 0.28 0.13 0.49 0.26 0.31 0.10 0.22 0.32 0.17
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Fig. 4 Schematic distribution of TDS in deep groundwater in Binhai area
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Fig. 5 Relationships between TDS and major positive and negative ions in groundwater in Binhai area
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Fig. 7 Schematic distribution of deep groundwater hydrochemical types in Binhai area
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River northwest Environmental

Hydrochemical characteristics and formation mechanism of deep

groundwater in Binhai County, northern Jiangsu

WANG Mingpeng'*
1) College of Geosciences and Engineering ,North China University of Water Resources and Electric Power, Zhengzhou, 450045 ;

2) Jiangsu Province Hydrogeological and Engineering Geological Survey Brigade ,Huaian, Jiangsu, 223005

Objectives: The groundwater resources in Binhai County are aboundand, and the deep groundwater is one of

the most important sources of water supply for local residents, living and production. In order to investigate the
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hydrochemical characteristics and control factors of the deep groundwater in Binhai County, Northern Jiangsu
Province ,and to safeguard the development and water supply security of groundwater resources.

Methods: The study collected a total of 43 samples of deep groundwater (the II, Il and IV pressurized
aquifers) and  seawater. Combined with the hydrogeological conditions and current situation of groundwater
exploitation , statistical analysis, Piper trilinear diagram, Gibbs diagram, Schoeller diagram, ion correlation analysis
and ion ratio and other methods were used to analyze the chemical composition of groundwater and spatial
distribution characteristics and to investigate the controlling role and formation mechanisms of the hydrochemical
components of deep groundwate.

Results: (D the deep groundwater within the Binhai County region is typocally moderately alkaline, with
notable variations in Total dissolved solids ( TDS) levels across different aquifers. This variations tend to increase
from west to east (from land to sea). @ The hydrochemical characteristics of groundwater have the obvious

zonation patterns. The main hydrochemical types of the secong confined groundwater are CI” + HCO,—Na" and
—Na” types; the main hydrochemical types of the third confined groundwater are ClI” + HCO,—Na" and

« CI"—Na" types; the hydrochemical types of the fourth confined groundwater is Cl~ - HCO;—Na+ type.
With the increase of depth, hydrochemical types have changed from pluralism to singleness. (3) The hydrochemical
characteristics of the study area are affected by water—rock cation exchange, rock weathering and dissolutionare the

main controlling factor. Moreover, the cation exchange is active. Ca”*, Mg™, HCO,, etc. in deep groundwater

mainly come from the dissolution of silicate rock , While, Na*, SOi_ , C1I”, etc. mainly come from the dissolution of
evaporite saline rocks and sulfate rock.

Conclusions; The current hydrochemical characteristics of deep groundwater have not yet been significantly
affected by human activities such as long-term over-exploitation of groundwater. To avoid or slow down risk of deep
groundwater salinization and other environmental issues, it is recommended to reasonably distribute deep
groundwater extraction wells and reasonably regulate the amount of withdrawals. These results findings have
important implications for groundwater sustainable development and environmental protection in such water-receiving
areas of the coastal area of Jiangsu Province.

Keywords: deep groundwater ; hydrochemical characteristics ; hydrochemistry genesis ;ion ratio; Binhai County
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