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Abstract

The results of a study entitled " overall planning for Maintaining a
sustainable Tsengwen Reservoir ; in 2014 indicate that for maintaining a

sustainable Tsengwen Reservoir, an average annual dredging of 2.8x

10°m? sediments would be required. Among them, about 650,000 m®
would have grain size greater than fine sand and would have commercial
value. The remaining 2.15x10°m?® would be finer grains. The most
economical way for disposal of this fine sediments would be to store them
temporarily in downstream river and at to flush them by reservoir
discharge from spillway and/or sediment sluice tunnel during typhoon
events. Therefore, there exists a need to identify space in the river for
temporary storage. The river reach from the spillway plunge pool to
Tongkuo is estimated to have a storage volume of about 1.57x10°m® and
it would be highly desirable if this space can be utilized. To prevent
conveyance of turbid water during regular release of discharge from
Tsengwen to Wushantou Reservoir, it would be desirable to construct a
separate water way that will link the tailrace of the Tsengwen Power Plant
to Tongkou intake. This will achieve both water supply to Wushantou

and create a condition for achieving a sustainable Tsengwen Reservoir.

Previous studies also revealed that there are leakages in the river
reach from the power plant tailrace to Tongkou. To address this issue,
this study also use turbine flow data at both Tsengwen and Xikou power
plants from 2009 to 2013 to estimate the percent of water leakage.
Results should that the most probable rate of leakage is about 9%. This

value is close to 8.7% which measured in a yr.2000 study, entitled
"Investigation on Water Loss Due to Evaporation and Leakage from
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Tsengwen to Wushantou Reservoir ;. Therefore, sectionalized results of

that investigation of 5.3% and 3.4% leakage rates from Tsengwen to
Tongkou and Tongkou to Xikou vertical shaft, respectively were adopted.
With the construction of the water conveyance conduit from Tsengwen to
Tongkou, this 5.3% leakage rate can be avoided. Thus an increase in
water resource utilization equivalent to 38.20x10°m? due to the use of this

water way can be realized.

Results of studies indicated that the most feasible alternative for the
water conveyance system is a construction of two parallel 3.6m¢ PCCP
conduits beneath the river bed. The total cost of the project is estimated
to be 2.82 billions NTD. The benefit/cost ratio of the project is estimated
to be 1.34 and the net annual positive benefit is 57.3x10° NTD. Thus,

the project is technically and economically feasible.

Presently, strategies for maintaining a sustainable Tsengwen
Reservoir are under review, and issues such as legal aspect of utilizing

river for temporary storage of reservoir dredged sediment following the

expiration of T Tsengwen/Nanhua/Wushantou Reservoir Improvement
and Stabilization of Southern Taiwan Water Supply Special Act | , causes
of river channel water leakage, river ecology, etc. need to be further
addressed. It is thus suggested that works related to structural layouts
should be performed only after these issues have been addressed and a

consensus for implementation for this project has been reached.
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