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Abstract: Groundwater is an important drinking water source in Southwest China. However, there exists a large area of sulfate
exceeding standard in groundwater in the northern part of Zhenning County in Central Guizhou Province, which leads to the

problem of water shortage in local area. The following conclusions were obtained by methods of lithofacies palacogeographic
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analysis, hydrochemical analysis, D, O, *S isotope test, rock sample test, core observation and other technical methods: The main
source of water supply in the study area is meteoric water; the concentration of sulfate (SO.") in groundwater is in the range of 30—
1100 mg/L, with an average value of 221.78 mg/L, showing the characteristics of highly enriched S0, ; the concentration of SO0 in
different types of groundwater exhibits the law of well > rising spring > falling spring > karst pool > underground river > bedrock
fissure spring > epikarst spring; the source of sulfate root in epikarst spring is mainly meteoric water, and the source of sulfate root
in high sulfate samples such as J469, J585, ZK3—2 and C010 is mainly dissolved in gypsum. On such a basis and in combination
with drilling data, the authors detected the distribution of gypsum rock layer and the characteristics of aquifer structure, and adopted
the lower sulfate aquifers to obtain qualified drinking water source by establishing the "cross layer water finding" model, which can

effectively solve the problem of water shortage in the study area.
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Fig.1 Hydrogeological map and location of sampling points in the study area
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Table 1 Hydrochemical test results of samples in the study area
Ca® Mg¥ K Na~ CI' SO> HCO, NOy T

Fead's  HZ RFFREH KA
/(mg-L™" / (uS-em™

C008 Ti.d' T HCO,-Ca*-Mg*  54.85 2740 222 240 679 5021 22440 983 249.77  1.59
€010 Ta'  FHRE  HCO,.SOM-Ca* Mg 60.66 3679 1.61 204 680 79.96 26574 8.99 302.97  7.47
Co12 Tg® MRV HCOs-Ca™ Mg™ 4646 33.66 3.03 291 1232 46.62 24296 17.66 25458  7.80
Co016 Tg"  FHR HCO,-Ca*-Mg* 42,59 34.83 3.03 372 292 4754 25308 1533 28161 7.75
Co18 T.g"  FHR HCO,-Ca* Mg  61.30 46.58 324 3.01 519 6371 317.19 1188 34486 7.37
B002-1 Ty R IR HCO;.SO*-Ca®* 30070 27.40 3.46 882 804 657.75 172.09 6328  863.73  7.31
B009 Ty RS HCO;-Ca™ 106.47 9.78 2.83 9.81 22.64 6334 151.85 12592  306.18  7.27
BOI1 T.g" T HCO,-Ca*-Mg* 8647 25.83 202 3.14 727 47.10 29357 3645 32229 7.44
BO13 T.g"  FHR HCO;\SO/#-Ca 12390 19.77 273 18.14 19.41 161.38 23452 56.04  390.80  6.95
B040 T.g®  FRER HCO;-Ca™-Mg” 95.15 4658 390 3.18 6.77 66.77 41674 1458  431.89 737
B047 T.g" AR HCO;-Ca™-Mg”  100.02 38.75 25.65 13.90 15.93 155.79 361.06 42.69  409.32  7.33
DBO1 — MK HCO:-Ca*-Mg®  39.13 2076 2.10 220 937 33.00 159.88 12.88 18321  7.30
DB04 —  HiFE/K  HCOs.SOX-Ca®-Mg* 82.19 2596 7.50 20.70 16.87 140.00 228.59 10.76  423.07  8.10
S142 T FRER HCO;-Ca* 8475 415 180 1.70 4.69 30.00 222.06 17.52 27845 7.40

BS524 Tia" RIZEER HCOs-Ca™ - Mg* 58.70 31.64 5.10 290 7.03 30.00 28835 1543 297.11 7.30

BS248 T RZHWEIR  HCOy-Ca™-Mg” 61.64 3323 520 3.10 7.03 53.00 277.58 17.58  319.11  7.50

GS146 Tq' B RIR HCO;-Ca* 37.67 727 1220 570 516 43.00 117.56 6.04 27845  7.50
S159 Cmp  FHERE  HCO,.SOS-Ca*-Mg* 91.64 2323 320 410 6.03 7125 25552 11.58 34523  7.30
J469 Tyg' Bl HCOy.SOS-Ca*-Mg™ 36542 79.23 1420 820 17.08 898.13 26843 10.76 164533  7.40
1585 Tyg' FlH  HCOs.SOF-Ca® Mg 405.98 88.00 13.40 7.60 14.06 1100.00 276.93 11.96  1787.17 7.30
ZK3-1(89m)  T.g' Bl HCOy.SOS-Ca*-Mg™ 288.51 73.72 15.60 9.60 23.44 720.00 342.89 9.00 132431  7.60
ZK3-2(150m) Tsg' Bl HCOy.SOS-Ca*-Mg™ 89.04 39.97 1.70 120 422 100.00 339.63 2.69 41463  7.40
FHE 121.97 3521 6.17 628 1041 209.48 259.57 24.04  520.64  7.44
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Table 2 6*S(SO.”)test results of samples in the study area
Feibgms  HUZ SRAESZEE [SOM)(meq/L)  6™*Ssod/ %o

€010 T FRER 1.67 17.30
012 T.g" MRV H 0.97 -3.50
€016 Tg"  FHR 0.99 -4.40
€018 Tg"  FHR 133 -3.20
B002-1 Ty  FRR 13.70 -15.30
B047 Tg" bR 2.20 0.70
DBO1 — MK 0.69 1.40
DB04 — K 2.92 8.70
S142 T FRER 0.63 -1.10
BS524 Tia"® RIZEWR 0.63 -5.60
BS248 TR RIZEWR 1.10 -5.20
GS146 T.q' FEAZBIR 0.90 -10.10
J469 T.g' bIRIE 18.71 30.40
1585 T.g' LIt 22.92 20.90
ZK3-2(150 m) T.g' LI 2.08 24.00

(63), %M X b2 3 m) b HLA WS RHAE -

(DAL A A A AN E,
SRR oA L A e s A S A
4 0.30~1.40 g/kg.

(2) 1 Tog" 2 T 20 mRJE A EH—ZEL 1
m A2 KA EAEHT , S BRI PR R
#h (SO & HHPR , ZK—1(89 m)RAEI TR R
(£ 1), B SO & & 720 mg/L, HL 3 h
1324.31 uS/em, #% B (M R 7K 7K Ji A5 o ) (DZ/T
0290-2015) XJ 7K Ji E A7 PEAY , 1R Bk g V 2%
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collection
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Fig.7 Schematic diagram of water exploration by cross layer
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