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Analytical Evaluation of Interference and Ratio of River Water at
Riverbank Filtration Pumping Wells
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Abstract

River bank filtration techniques seek to improve river water quality via natural processes occurring when
river water is induced to a river bank. When water is pumped from multiple wells, phenomenon known
as well interference affect pumping rates. Pumping wells of a bank filtration facility are connected by
pipelines. In theses cases well interference is caused not only by groundwater drawdown but also by pipe
headloss which depend on flow rates. In this work a comprehensive analytical method which handles
groundwater flow and pipe flow is used to evaluate interferences and ratios of river water in pumping wells.
A realistic case was used as an example.
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Symbols

Aquifer loss
Well loss

Remarks
Elevation difference between natural groundwater level and nozzle
Pipe head loss
Residual head at nozzle

Water level drop in a well

Group
Static resistance
Dynamic resistance

Table 1. Elements of System Resistance
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Fig. 1. Hypothetical River-bank-filtration Pumping Wells
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Fig. 2. Pumping Wells and Connecting Pipe Network

Table 2. Characteristics of the Pipe Network

Line Length (m) Diameter (mm)
A 520 400
840 400
520 400
840 400
52 600
600
720 800
195 800

Total 3,765
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Fig. 3. Pump Characteristic Curve
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Table 3. Pumping Rates and Ratios of River Water
Pumping rates River water
Cases 3 3 3 -
Total (m”/d) | Per well (m’/d) | Flow rate (m”/d) | Ratio (%)
Single Near river 2,260 2,260 580 26
well Away from river 2,060 2,060 0 0
Congregated 20,690 2,069 11,280 55
10 wells —
Distributed 21,050 2,105 12,190 58
. Congregated 35,880 1,993 25,900 72
Multiple Distributed 36,500 2,027 24,740 68
wells | 18 wells .
Near the river 35,210 1,956 25,130 71
Away from the river 34,510 1,917 21,260 62
30 wells 55,580 1,852 42,190 76
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Number of wells Pattern Pumping rate(m?/d) ; ;
Well Aquifer Pipe
10 Congregated 2,069 3.92 2.27 0.79
Distributed 2,105 3.84 2.17 0.63
Congregated 1,993 3.47 2.88 1.55
18 Distributed 2,027 3.48 2.61 191
Near the river 1,956 3.15 2.38 3.81
Away from the river 1,917 3.79 2.54 3.63
30 - 1,852 3.08 3.55 4.25
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