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Migration Characteristics of Manganese During Rainfall Events and Its Impacts

on Water Quality in a Drinking Water Source Reservoir

DENG Li-fan'*, HUANG Ting-lin'** , LI Nan'*, LI Kai'*, LU Xiao-long'*, MAO Xue-jing'">

(1. Shaanxi Key Laboratory of Environmental Engineering, School of Environmental and Municipal Engineering, Xi’an University of
Architecture and Technology, Xi’an 710055, China; 2. Key Laboratory of Northwest Water Resource, Environment and Ecology,
Ministry of Education, School of Environmental and Municipal Engineering, Xi’an University Architecture and Technology, Xian
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Abstract: In view of the problem of excessive manganese concentrations in the Xi’an Jinpen Reservoir during the flood season in 2017,
the vertical distribution of manganese in density currents and its occurrence pattern were monitored at multiple monitoring sections along
the upstream reaches to the main basin. The influences of density currents plunging into the reservoir on the migration and
transformation of Mn were studied, and sedimentation, output, and deposition of manganese in the reservoir water were also specifically
estimated during a single, typical storm runoff process. Devices for avoiding high turbidity and high load inflows in rainfall events were
proposed. The results showed that significant increases of total manganese were induced by high-turbidity inflows, which largely
degraded water quality during rainfall events. From 12 to 14 October, 9. 11 tons of total manganese were transported into the reservoir
during a single rainfall event, and the pollution conditions were largely remitted by flood discharges with an output of 6. 22 tons; thus,
the net deposition (manganese) was 1.47 tons. The manganese content and morphological changes along the upper reaches of the
reservoir indicated that soil erosion occurred during the continuous rainfall process, and this caused a large amount of particulate
pollutants to flow into the water body with the runoff. More than 70% of the total manganese in the water was in the iron-manganese
oxide bound state. Correlation analysis was conducted with particles of different particle size ranges, and granular manganese particle
sizes were about 2-20 pm. The findings indicate that when flood discharges with turbidity currents occur, this can effectively reduce the
load of pollutants and the safety risks of water.

Key words: water source reservoir; manganese pollution; storm runoff; manganese form; pollution load; migration
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Fig. 3 Changes of total manganese concentrations during rainfall events
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Fig. 4 Occurrence of manganese in waters along the river on October 12

33 30.63% | 30.97% F129.34% . M S5
Wik i TKIR SRS K, mBEHERE, &
F A0 T 7 B LU REAIG, S5 ~ S8 I Tl 45 fiff 25 4 BT
di 4y B R 22.25% . 19.63% . 20.97% Fil
20.05% . &3 H S9 Witk LA i I Xtk A F2 3 X
Je, KRGS ES , Nz Bk T FURE 9 1T R 45 1R
FH, FURLAS R 1 LB BRI, v iS4 o L i S8
W AR 8 20. 059% M2 S9 Wi A4 25. 72% F1 S10
WF T Y 39. 55% .

BRAE Y IS R, RSN, &4
IK R A S R 2, FZREN
IR 15 Y Wy b S R T A KAR. AR RS
A ARG A R R B, U S2 ~ S8 &4
T TF 7 A T ) R A e B S T, LA S2 Wi
S8, 22N S AR A U A B v B 4351 R 0. 083
mg- L7 F0. 119 mg-L™", T JiS R0k 25 4 Wk 3
PN ARAE 0. 178 mg-L~". i S A th i ok A%

FI IR TR, AR v Bk S AT T R R i D, &
FIEX S10 Wi, Uk 25 5 ik i KRR E
0.142 mg-L™", 5 845 LB 64.96% , 1ZWEAH A
TrhERKZE 30 m A E. 10 A 12 B AR FRIE KA
W, S KA TR O, A ) R B
R, L EBFETHRAL, 2 B I YR K A v (8 A 2 L
AN FEIAATEA.
2.4.2 PR SRANCER
RARIERAEPORAT A B SH. Hor A s
ORI PR SRR, 1T LS 0k ] S RS DL R
TG A B HUI R 410 A 12 HREE
B F 3 S2 W IT 2 2 EIX S10 W IfT AS [ 98 B 1 7K A
TR TR IR RLAR AT AT, AR SR ORRL AR 2
R3Sy <2 pm (FEAL) | 2 ~20 pm (B ED) |
>20 pm(BPRL) . S5RANE S s, BiE S2 ~ S8 W
(1T G aF S RE2 UTp YRR Y EBY SLTRTN & SN S Ne by N U1k TAYTN 3
SRS, FrURIAR KT 20 wm JURE 0 AR R4 55



6 1] AL PUAE : 7K UK 28 T A28 G /K A B B S S 2727
B HO% PR % B B%
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
TZKS
SRERERLRLES
LRI
o Dsssssnl | o s =7
£ £ £
5 12 = 18 Y =19 Z
24 ¥ 36 fm 38 &
s2 s3 Sd
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
T T T T T T T T T T T T T T T
20 RSEZIIIEEES 0 20 [ 88888
RHRHRRRRRS SSRIRRRARRRS
= = =
$5 s6 s7
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
7/ T T T T T UIS Z ¥ s ¥ T i 0.5 ( T T T T i
0.5 10 EZREEBEEEET] 10 EACHKKHKKNA] |
20 ERXAKXXAXXXXX] | 20 B2/ BKKXRARAXKXA |
2w 30 BZRRLLLAKAE ] 30 PZZARLRRRRKKLA |
£ E £ 40 EIZARRRRRRRRXK |
2 77 0| 2« il
= ® : g 0
40 60 E77AXRARAXAXXXXA | 60 B77RXAXAXAXXXA |
70 BZZRLLRLARK 70 EZRSLREXKKZ ]
74 80 ¢ | 80 PR |
92 B7RRRRRRKA | 94 B777RRRKRRK] I
s8 59 s10
<2um  P32-20pm [ ]=20 um
5 10 A 12 BipTRKGRIFMMMIEZ S 16

Fig. 5 Distribution of suspended particle sizes in water on October 12
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