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Reducing Deposition in TGP Reservoir by Dredging Coarse Sediment
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Abstract A scheme of deposition control for the reservoir of Three Gorges Project

m3

(TGP) by dredging the coarse sediment at fixed

reaches in the fluctuating backwater reaches is studied this paper. With the increasing capacity of dredging promoted by fast development

and commercial needs of dredgers and large scale dredging projects, and the market of river—sand along the Yangtze, in particular, in

recent decades, it is shown that reservoir dredging is not as expensive and low efficient as it was previously believed and large scale

dredging for reservoir de-siltation seems to be worthy of consideration. Applying a well—applied model of unsteady flow and sediment

transport, the authors studied many cases with respect to different flow and sediment conditions. Computation results reveal that 100 years

accumulated deposition after dredging is to be decreased by 20%, and dredging and intercepting coarse sands are proved to be highly

effective. This scheme may become a sustainable way for TGP to keep a low level of deposition and to protect its flood control capacity.

This scheme may also serve as a reference for de—siltation of other river shaped reservoirs.
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Table 2 Boundary conditions adopted for computation
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1961—1970 3.33 2860 1.793 749 0.291 510 77 179 254
1993—2002 293 2568 0.32 536 0.203 575 128 244 261
3.05 2700 1.201 655 0.280 497
1950—2002 , , -
Notes: Average data is for period from 1950 to 2002; interval water is obtained from measured data of gauge stations on the mainstream.
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Table 3 Comparison of total and reduced depositions after 100 years for all schemes
FDB /km /[ m? / m [/ m 1% 1%
©) 13.7 146.6 32.0 30.9 0.965 48.2 58.0
© 9.1 140.4 38.0 37.1 0.976 52.6 68.8
60s
7.4 143.4 34.3 34.1 0.994 52.9 62.1
® 9.3 142.9 36.0 34.6 0.961 55.2 65.2
©) 13.7 115.2 18.4 19.2 1.044 34.2 45.1
® 9.1 109.8 23.5 24.6 1.046 36.9 57.5
90s
7.4 112.4 20.4 22.0 1.080 35.5 49.8
® 9.3 106.8 26.1 27.6 1.056 41.5 63.8
= / ;60s =1774 m*,90s =134.4 ',

Notes: Desiltation factor = reduced deposition/sediment dredged; total depositions for original plan without dredging are 17.74 and 13.44 billion m’ for cases

of the 60s and the 90s, respectively.

4 ®
Table 4 Predicted distribution of depositions in up—and downstream of the FDBs
60s 90s
/a m? © /" m? 1% / m? ©® / m? 1%
50 2.3 2.0 13 0.24 0.23 4
( ) 100 3.7 22 40 0.36 0.25 30
200 7.0 2.5 65 1.03 0.30 71
o 50 7.0 3.0 57 2.9 1.2 58
( ) 100 12.7 4.5 65 5.6 1.6 71
200 19.1 58 70 10.5 22 79
50 126.3 113.1 10 87.5 78.5 10
— 100 153.7 127.5 17 126.4 106.2 16
200 179.1 134.9 25 150.7 116.1 23
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