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Fig.1 Sampling map of the study area
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1 2003

Table 1 Statistical result for chemical and isotopic compositions of different water bodies of the study area in 2003

NO;—N SOi’ Cl- TDS 3D 5% d-excess T
pH Hmg/l)  /(mg/l)  /(mg/l)  /(mg/L) 1% 1% /% /TU
(n=22)
6.96 0.89 35 12 264 -77.4 -10.2 -5.9 0.50
7.73 9.31 185 2840 3380 -69.4 -8.4 8.3 18.60
7.26 3.48 79 252 743 -74.0 -9.4 1.5 8.73
7.19 2.67 77 84 566 -74.1 -9.4 0.9 9.00
(n=17)
6.80 2.21 10 13 268 =77.6 -9.8 -6.5 5.24
7.51 13.6 236 328 1470 -65.7 -7.9 1.0 56.65
7.24 8.33 90 144 791 -72.1 -8.8 -1.9 17.46
7.20 8.36 73 102 738 -72.6 -8.6 -2.3 8.24
(n=4)
/ 1.48 150 119 800 -75.6 -8.6 -19.7 16.98
/ 7.11 586 2370 37900 -59.1 -6.0 =-5.1 25.33
/ 4.41 343 819 10130 -68.3 =72 -10.7 21.11
/ 4.53 317 394 909 -69.2 =7.1 -9.0 21.06
(n=3)
7.42 / / / 458 -73.0 -9.5 -3.6 14.24
7.93 / / / 4162 -68.4 -8.1 3.5 21.45
7.74 / / / 1767 -71.3 -8.9 -0.4 18.60
7.88 / / / 680 -72.5 -9.0 -1.0 20.11
(n=1)
/ 0.89 9 6 158 -96.5 -13.3 9.9 13.68
Y A
2 2012~2013 pH 7.36.7.48 7.59
( 2) EC 1139 pS/em+1910 pS/cm
Table 2 Statistical result for chemical and isotopic 707 uS/cm ( 2) .
compositions of deep groundwater of the study area 2003 NO;—N. SOi_ ar TDS
between 2012 and 2013 3.48 mg/1..79 mg/1..252 mg/L.
EC SD 3'%0  d-excess
pH (pSlem) 1% 1% J%e 743 mg/L 2.67 mg/L. 77 mg/L.
Cl(n=13) 84 mg/L 566 mg/L
7.16 972 -69.06 -9.46 3.26 o
7.65 1253 -67.05 -9.04 6.89 NO;—N. SO*. CI’ TDS
736139 -6808 =924 S8 8.33 mg/L.90 mg/L.144 mg/L 791 mg/L
7.36 1158 -67.98 -9.25 5.87 8. 36 mg/L\ 73 mg/L\ 102 mg/L
C2(n=12)
738 mg/L o
7.10 1762 -67.28 -9.34 235 ) ) )
765 2290  -57.68 -7.64 7.47 NO,—N. 50, d DS
748 1910 -62.30 —-8.50 5.66 4.41 mg/L.343 mg/L.819 mg/L 10 130 mg/L
749 1904  -60.58 -8.14 6.08 4.53 mg/L. 317 mg/L. 394 mg/L.
C3(n=13) 909 mg/L (1 ) CI” TDS
7.02 472 -76.40 -10.44 5.96 2370 mg/L 37 900 mg/L.
880 792 -72.69 -9.91 7.98 TDS 1 767 mg/L 680 mg/L
7.59 707 -75.14 -10.26 6.94 ( 1) . SOi_\Cl_ TDS
7.50 732 -75.64 -10.32 6.89

NO;—N ( 1.
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(a) TDS (b)

Fig.3 Variations of d-excess (a) and relations between d-excess and TDS contents ( b) in different water bodies of the study area

10 18

4.2

TDS

TDS o
TDS
o 3b
TDS
2 3
7 .
TDS
TDS
TDS
TDS
T o
T
( 3b)
T .
, 22
( 4a 4h)

T
T ( 4c)
T T
(0.5TU)
o TDS
DS ( 4d)
5
T AY
T
10 18 o
T
T o
6 7 11 .12 19
T
T ( 3b)
T
4 .6 7 T
T
4.3
2012 2013

(LML)  (  6a)



286

2016

4

(a: 8D; b: 8"0; ¢: T; d: TDS)

Fig.4 Spatial variations of isotopes and TDS contents in deep groundwater of the study area( a: 3D; b: §"0; ¢: T; d: TDS)
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Fig.5 Relations between T values and d-excess values

of different water bodies of the study area
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6 (a) EC d-excess (b)

Fig.6  Hydrogen and oxygen isotope compositions of deep groundwater bodies ( a) and EC vs. d-excess ( b) of the study area
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Fig.7 Temporal variations of hydrogen ( a) and oxygen ( ¢) isotopic compositions and EC ( b)

and d-excess (d) values of deep groundwater of the study area
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Hydrogen and Oxygen Isotopic Compositions of Groundwater
and Surface Water in South Piedmont Plain of Taihang Mountain

and Its Environmental Significance

JIA Xinsheng' ZHANG Dong’® ZHAO Zhigi’
( 1. Chuankou Oil Factory Yanchang Oil Field Co. LTD Yanan 716000 China; 2. Institute of Resources & Environment
Henan Polytechnic Universtiy Jiaozuo 454000 China; 3. State Key Laboratory of Environmental Geochemistry

Institute of Geochemistry Chinese Academy of Science Guiyang 550081 China)

Abstract: On the basis of hydrogen and oxygen isotopes recharge and flow mechanisms of groundwater in south piedmont plain of
Taihang Mountain were studied and influences of human activities on groundwater were elucidated. Results indicate that ( 1) Isotopic
compositions of different water bodies are variable. The average values of 6D 80 d-excess and T are —=74. 1%0 —9.5%0 1. 5%o and
9.34 TU for deep groundwater respectively —72.1%0 —8.8%0 —1.9%o and 17.46 TU for shallow groundwater —69.3%0 -9. 1%o
—0. 4%0 and 18. 57 TU for surface water and —68. 6% —7.3%0 —10. 7%o and 20. 18 TU for industrial waste water respectively; ( 2)
Annual values of 8D 6"0 and d-excess of deep groundwater located in recharge area are —68. 08%0 —9. 24%o and 5. 84%0 respective—
ly =62.30%0 —8.50%0 and 5. 66%o for groundwater in runoff area and —75. 14%0 —10. 26%0 and 6. 94%o for deep groundwater in dis—
charge area respectively. ( 3) Deep groundwater is recharged by local atmospheric precipitation and surface water meanwhile polluted
by surface water derived from sewage and industrial waste water through the fissure zone in the faults. Shallow groundwater is recharged
by rainwater and river water and polluted by filtration of sewage and industrial waste water; and ( 4) Deep groundwater with negative
d-excess values and high T contents has been effected by sewage and waste water which not only have more negative d-excess values but
have high T content. So d-excess values and T contents could be combined as good indicators for groundwater pollution processes re—
search.

Key words: groundwater; piedmont plain; hydrogen; oxygen; isotope; T content; human activity; pollution



