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Vertical digtribution of Feand Mn and oztimal pumping depth in a sea-
sonal oxygen shortage reservoir

XU Yurong", XU Zhongji', XIANG Shen’ , HU Qile’, FENG Heng" (1. Giizhou Ingtitute of Environmenta
Protection, Guiyang 550002 ; 2. Guizhou Ingitute of Metollargica and Chemica Industry ; 3. Water Company of Guiyang City)

Abgract Digribtuion of Fe and Mn dong verticd profilein Aha Reservoir , a seaond oxygen shortage
water body with Sratificated temperatures, was studied for eva uation of optima pumping depth of a war
ter supply plant. It wasreveded that Fe and Mn distribution varies with different ssasons and water states
and show atypicd vertica digtribution. In summer and autumn, water of reservoir is stratificated. Upper
sratumis in oxygerrenriched status, at which Fe and Mn concentrations are less than 0. 3mg/ L and
0. 1mg/ L regpectively. The efect of oxygen shortage in midde and lower satesof the wather leadsto re-
lease of Fe and Mnin depodt sediment to super jacentwater. The efectsof bioturbation as wel as changes
of hydraulic factorslead to acceeration for release of interdtitiad water to reservoir water through resus
pended the sugpended partide in depodt sediment. Asaconsequence, high concentrationsof Feand Mnin
midde and lower strataof water are emerged. The concentrationsof Fe and Mn pumped by a water plant
is high dnce the pumpinginlet is st inlower stratum of reservoir and would be reduced by moving thein-
let to optima stratum.

Keywords verticd disribution, dratification, water tenmperatures, oxygen shortage, pumping, Fe,

Mn.
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Tablel Satusof Fe Mn verticd distribution in Aha Reservoir during summer ,autumn , winter ,spring
, DO Fe, Mn, , DO Fe, Mn,
pH pH
m mg/ L % mg/L mg/L m mg/ L L% mg/L mg/L
1 25.0 7.92 9.00 >100 0.024 0.001 1 24.0 7.80 7.10 84.5 0.325 0.014
2 25.2 8.00 8.34 >100 0.008 0.001 2 22.0 7.8 6.70 76.7 0.299 0.058
3 25,0 8.04 830 >100 0.027 0.001 3 220 770 6.50 745 0.289 0.018
4 250 815 834 >100 0.049 0 001 4 22.0 7.81 6.35 72.7 0.280 0.031
5 23.0 7.63 4.65 54.3 0.094 - 5 22.0 776 6.65 75.7 0.268 0.016
6 21.0 7.54 4.56 51.1 0.483 0.495
6 21.5 7.48 4.05 46.1 0.026 -
7 21.0 6.91 4.55 51.1 0.748 0.303
7 21.0 7.47 4.06 45.6 0.010 0.001
8 21.0 7.47 5.00 58.2 0.297 0.343
8 20.0 7.43 4.46 49.1 0.061 -
9 21.0 7.65 5.10 57.3 0.261 0.045
° 20.0 7.47 4.36 48.0 0.039 - 10 20.0 6.85 5.15 56.7 0.345 0.193
10 19.5 7.42 3.96 42.1 0.022 0.006 11 200 6.69 4.90 54.0 0.666 0. 462
12 16.0 7.43 1.58 16.0 0.019 0.012 13  20.0 6.52 4.40 48.5 1.060 0.685
13 16.0 7.50 1.78 18.1 0.027 0.076 14 20.0 6.41 3.90 43.0 0.439 1.086
14 16.0 7.51 2.38 24.1 0.038 0.177 15 19.5 7.22 3.85 42.0 0.497 0.979
15 16.0 7.40 2.30 24.0 0.026 0.472 16 185 7.32 3.00 32.1 0.310 1.544
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, , DO Fe, Mn, : , DO Fe, Mn,
pH pH
m mg/ L % mg/L mg/L m mg/ L 0% mg/L mg/L
1 12.0 8.22 8.92 82.8 <0.05 <0.01 1 12.0 8.20 8.92 82.8 <0.05 <0.01
2 12.0 8.21 8.82 81.9 <0.05 <0.01 2 12.0 8.20 8.90 82.6 <0.05 <0.01
8 122 821 914 8.3 <0.05<0.01 3  12.0 822 9.10 845 <0.05 <0.01
4 122 814 9.03 842 <0.05 <0.01 4 12.4 810 9.05 84.8 <0.05 <0.01
5 12.2 8.10 8.82 82.3 <0.05 <0.01 5 124 814 8.8 8.6 <005 <00l
6 12.4 8.13 8.82 82.6 <0.05 <0.01
6 12.5 8.13 8.82 82.8 <0.05 <0.01
7 12.4 8.13 9.35 87.6 <0.05 <0.01
7 12.4 8.13 8.85 82.9 <0.05 <0.01
8 12.2 8.10 9.28 85.6 <0.05 <0.01
8 12.2 8.13 9.14 8.3 <0.05 <0.01
9 12.2 8.11 8.71 81.2 <0.05 <0.01
10 12.5 8.10 8.38 78.7 <0.05 <0.01 N\ 7124\ 84909-13 8.6 <0.05 <0.01
11 122 810 8.71 8.2 <0.05 <0.0L 10 12.6 8.11 8.40 79.1 <0.05 <0.01
12 12.4 8.11 9.09 85.2 <0.05 <0.01 11 12.6 8.10 8.71 82.0 <0.05 <0.01
13 12.4 8.06 9.03 84.6 <0.05 <0.01 12 12.6 8.06 8.98 84.5 <0.05 <0.01
14 12.4 8.06 8.82 82.6 <0.05 <0.01 13 12.8 8.09 9.03 854 <0.05 <0.01
15 12.4 8.13 8.82 82.6 <0.05 <0.01 14 12.8 8.10 9.07 85.7 <0.05 <0.01
2.2 pH
1 , , , 1-4m 25 ,
CO, , DO pH ,DO  9.00—8.34mg/L pH
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(Fe<0.3mg/L Mn<0.1mg/L).
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Table 2 Average Fe and Mn Concentrationsin water take by Nanjico water plant
1986 1988 1989 1990 1991 (B3838 —88
Fe,mg/ L 0.123 0.358 0.256 0.573 0. 40 0.3
Mn,mg/ L 0. 367 0. 489 0.150 1. 04 1.60 0.1
Fe Mn , )
, Fe Mn ) )
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Fig.1 Thelay-out of water in pumping tower at opti-
mum depth , ,
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Table3 Pumping Prcessof Pumping fower at optimum depth
1105.5m 1101.0m 1096.5 m
ooHo Qo : H, Q. h, _oHo Qo h, ,
m m¥s m m m m¥s m ' m m¥s m m
1108 1.8 7.1 0.96 1105.24—1107.24
1107 0.8 4.73 0.74 1105.46 —1106. 94
1106 4.3 10.97 1.29 1100.41—102.99
1105 3.3 9.6 1.18 1100.52-—102.88
1104 2.3 8.03 1.05 1100.65-—102.75
1103 1.3 6.04 0.87 1100.83—1102.57
1102 4.8 11.6 1.34 1085.9-—088.54
1101 3.8 10.31 1.24 1096.0—1098. 4
1100 2.8 8.8 1.12 1096.1-—083.3
1099 1.8 7.1 0.96 1096.24 —1098. 16
1098 0.8 4.73 0.74 1086.46 —1097. 94
1097
(2
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Table 4 Comparion of water qudity pumped from different depth
1990 ( ) 1995 ( )
Fe,mg/L Mn,mg/ L Fe,mg/ L Mn,mg/ L
1 0.03 0.14 0.4 0.02 0.01
2 0.13 0.23 1.3 0.02 0.07
3 0.12 0.30 2.0 0.06 0.06
4 0.10 0.25 2.5 0.02 0.06
5 0.09 0.08 0.04 0.04
6 0.15 0.2 1.3 0.07 0.03
7 1.08 2.6 1.87 17.7 0.06 0.90 8.0
8 0. 66 1.2 2.00 19.0 0.05 0.21 1.1
9 0.64 1.1 2.31 22.1 0.03 0.15 0.5
10 0. 87 2.0 0.43 3.3 0.02 0.02
11 1.10 2.7 0.31 2.1 0.22 0.07
12 0.05 0.10 0.04 0.03
4
1 , , Fe Mn 0.3mg/L 0.1 mg/L,
Fe Mn )
1 ) Fe Mn
, Fe Mn.
2 Fe Mn ,
1 ,1989
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