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Dynamic Mechanisms of Groundwater Quality by, Resldual Contamlnants of the

Tanghe Wastewater Reservoir in Xlong an New Al‘ea A

> / / . _
ZHANG Zhi- x10ng WANG Shi-gin' * , ZHANG Yx»zhaﬂ'{ £ 7FENG Wen-zhao' ;-
(1. Key| Laboratory 6f Agncultural Water Resources, Hebei Ke) Iaboratory of Agncu tural Water-saving, Centerfqr Agrlcu tural Resources Research, Institute of Genetics‘and
Developmental Biology, Chinese Academy of Sciences, ShlﬁthleHg 05d022 China; 2. University of Chinese Adeem\ of Sciences, Beijing 100049, China; 3. Chinese
Resea.rﬁh Academv of Envitonmental Sciences, Beijing 100012 Chlna 4 Chlnese ‘Research Academy of Emlronmenlal Sciences Tianjin Branch, Tianjin 300450, China)
Abstract Tdnghe wastewater resemnr( TWR)is located on-the west“side of 'Bdlyaggdidn Lake in Xiong'an New Area, where sewage infiltration and irrigation has been taking
place for 40 years and a large number of contaminants have accumulated*in the unsaturated zone. Identifying the mechanisms by which this combined system contributes to
groundwatet hydroc hemical dynamics is important for the protection of the water environment in the area. Hydrogeochemical methods such as tracing and improved chlor-alkali
index are used to analyze the spatial and temporal characteristics and evolution mechanisms of shallow groundwater. The study shows that the groundwater chemistry in the
sewage reservoir area is SO, *HCO, -Na type, with an average sewage fraction of 48. 4%, and the contribution of Na ™ from ion exchange and halite dissolution is 29. 9% and
8. 6%, respectively. The chemical type of groundwater in the sewage irrigation area is SO, *HCO, -Na+Mg, the average sewage fraction is 58. 3%, and Na* consumption of ion
exchange is 8. 19%. The mix dilution of precipitation and irrigation leads to a reduction in the effluent fraction and saturation index in the groundwater, and promotes the
adsorption of Na™ from groundwater into the soil. Denitrification in aquifers can effectively reduce groundwater nitrate pollution. In addition, the sewage fraction before and
after the restoration of the reservoir was 61. 5% and 49. 3%, respectively. Pollutants retained in the sewage infiltration and irrigation combined system will continue to affect the
quality of shallow groundwater with varying degrees of mixing and water-rock interaction driven by rainfall and irrigation.

Key words: sewage infiltration; sewage irrigation; shallow groundwater; hydrogeochemistry; Tanghe wastewater reservoir; Baiyangdian watershed ; Xiong'an New Area
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2.1.2 MR K KA B T B ) A5 (LA
3 g T KK . TDS Fl B KAk 2 85 T
FIEDF ). ph P 3 () AT 0L, A 0 B 14995 K
AKBIE T rREALHIM; M 2017 4F 10 H & 201974 6
H WP T KB 1. 37 mea M0 18 5 545
TR AERT A /M E T mmﬁﬁ Iﬂ(zms
E6ﬁ)ﬁuTF“¢mF7t?/57k{ﬁij¥F %ﬂ;“-'& K
firAs i 0 3K TDS 'ﬁﬂiggﬂt"d.‘ B i
TS K P B 975 S i ok (1 3 , 1L s
RINa™ 4 SOI SIS, ]_'ﬁmm%mfwi%
uﬁ%%%a@&ﬂkﬂ@ﬁﬁﬁ% IS () M3

-3.00 |-
E
£ £
& -4.00 E
ﬁ =
= -5.00 §
® 600
i 1 []
2017-10-01 2018-02-01 2018-06-01 2018-10-01 2019-02-01 2019-06-01
1200 80
_ 60 =
- £
£ 40 =
= §
< 20
4 0
1
80 80
(e)
- 60| 160 g
1 £
0 £
E 408 A 440 =
S \ [ & /o ®
z 20f, . PN ~Z 4 \RE B
\ /?’T:*:f\ | - . ,|

" RN & ey |
2017-10-01 2018.02-01 2018-06-01 2018-10-01 2019-02-01 2019-06.01
A (R H)

(d) AT UL 5K FEVA TS Na* 1 SO~ X A 7K 8 g
KRR 1 2 305 R s T R H S I BRI R 213.9
mg- L~ F1449. 2 mg-L~". Tl NO; 7E¥5 /K 5 i B Al
JEE BT ERER A OC R [ K 3(e) ], K
55 WK 43 0 o B R K R NO; MR ERG R 7.5
mg+ L™ 15,4 mg- L', oAk, MR K&K Ak 2448 A
U Bl (i) 5 68 K sl 7K 1 B (] i) gy — 38, B BH 30
m DA B K2 T 7K T B K RS K A i
W 37 F (] 249 24 3 A .

2.2 IRAVEHIXTHL R AR A AR AR R 5

Bl 4(a) FE 4 (b) 435 H R K TDS 5 SO;~
Ml Na® ZAIAHERZR. TDS 5 Na* KA LK TDS 5
SO;” KRR B EFELMIMX, FHEERE(R)
SR 0.77 F10. 87, A BAWFFE X b T 7KK BT =232 05
TKANAFEE . AIXFNa® | SO, AU % X s T 7k
B EZEBHE T, AR RRE , BT LR S(_)j_:--1’l5j§l
KRB T TR ‘ﬁtﬁﬂ@@@
BTHER 1A 4(c) ~H 4(D) ], RIIHIIT R A
SIAAETS K K MK 2 1, %@Hﬂm?{, ok
m%%mﬁmﬁﬁﬁﬁ KR }p
rﬂ#mﬂf¢ﬁm@ He il %Tm@

%ﬁﬂ“ﬂﬁﬂﬁﬁ%m@ﬂ wmm%%mﬁﬁ
5 5 kS0 I Wang 48 G9BFIC R 1
(s7k7k1&ﬁ‘f@”%ﬂﬁi’3@ VE K S E R 12017 45
%&Fiﬂzﬁﬂ((gp ~120 m) Ky H, Wik s S £
VHAEBFSE X (73 500 ) 1 2007 ~ 2019 42 KK k2%

.".

Bk Aik/mm

80

=2}
=

=
S
P Ak /mm

=]
=

0 - 0
2017-10-01 2018-02-01 2018-06-01 2018-10-01 2019-02-01 2019-06-01

HE (S A H)
—a—C00 NN [kt
8 v e
v—C2 10H T4 4H 4. SHY M6
—— (3 47, BEKE0 mm
—f— g: v SRR

—o—C6

201846 1, i B {5 kit e

B3 HTskAKGL, TDS FFEEKUFE FHREFFIETH

Fig. 3 Variations of water table, TDS, and main ions in the groundwater
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