
Computer Problem 3: Field Trip

Prepared by: David Thormodsgard

Problem Statement:

Marcos Palu (pers. Comm.) reported that after the collapse of Fundao Dam in Brazil, the sediment

concentration in the Doce River reached a value of 580g/l for about 6 hours. Consider the following river
characteristics: river width 130m, flow depth 3.5 m, flow velocity l.l m/s, bed slope 0.0005, and shear

velocity 0.13 m/s. Use Eq. 13.8 with the following dispersion coefficient Kd : 150 mZls and the sediment

settling rate k: 0.0000036 s-l to estimate the sediment concentration as a function of time at Oculos

station'located 94 km downstream. Compare the results with k :0.

Analysis:

Sediment Concentration was calculated using Equation 13.8, seen below:

(13.8)C{*,4=+

Where parameters are as follows:

Parameter Variable Value
Co Initial Concentration 580 e/L
U Flow Velocity l.l m/s
x Station Downstream Varied
t Time Varied
K Dispersion Coefficient 150 m2ls

T Duration of Spill 21.600 seconds

I
Gamma was defined using the following equation:

Where k was either 0.0000036 per second's or 0, for cases a and b respectively. Gamma for case a was

1.000089 and gamma for case b was l.



r

concentration was calculated at stations 23.5, 47,70.5 and 94 at eachminute. The concentrations were
then plotted against time in the figure below:
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when overlayed against Figure p.13.10, the foilowing figure was acquired:
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case a, represented by the solid lines, fits the observed data well at station 94. case b, where no sediment
settles out in transport, dramatically overestimates the concentration, with the peak hardly decreasing atall from the initial value. A table of sediment concentration and time for station 94 canbe found
attached.
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