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Abstract

I introduce the Flexible Dam Operation (FDO) and some of sediment control
techniques in dams which are implemented as trials to avoid or reduce
environmental impact of dams on the downstream reaches.

The FDO is a dam management method to improve river environment in the
downstream reaches by means of the flushing flow, the maintenance flow and so on
utilizing a vacant portion of capacity for flood control without interrupting prime
flood control function during the rainy/typhoon season. It is suggested by the
guideline of the FDO that FDO should be implemented regularly after the trial for
about three years. The basic conception of the FDO is described here.

The example of excavation of deposited sediments in check dams and placement
of sand and gravel immediately downstream of the dams and the example of
coordinated sediment flushing are described as some of sediment control techniques
in dams.

Now they are at the stage of experiment and trial. Therefore, it is important to
increase examples and establish the technical methodology and the environmental

evaluation method for them.
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Table 2. Follow-up survey

Survey item

Details

Water quality
survey

Surveys are conducted for the following four categories of item at an
appropriate frequency in reservoirs, feeder rivers to reservoirs and downstream
rivers.

1) Items related to the environmental standards for water turbidity specified in
Article 16 Paragraph 1 of the Basic Environmental Law(environmental
standards concerning the protection of human health and conservation of
living environments

2) lItems related to eutrophication

3) Items related to the cooling of riverwater downstream of the reservoir and
prolongation of water turbidity

4) Other items to be surveyed in the reservoir

Ecological
survey

The results of the National Census on River Environments conducted annually
since 1991 are organized. Ecological surveys are conducted for seven items
including fish surveys. The National Census on River Environments is an
ecological survey which mainly surveys the species around the reservoir.

Sedimentation
survey

Sedimentation is surveyed in dam reservoirs and feeder rivers to guarantee the
avatilability of reservoir capacities for flood control and water use, and to check
the discharge capacity of the river. The survey enables the preparation of
longitudinal sounding maps for the reservoir and transverse sounding maps for
feeder rivers. These maps can be used to 1dentify changes in sedimentation with
time, annual sediment quantities and changes to the beds of feeder rivers.

Dynamic
surveys

In reservoir
areas

Dynamic surveys in the reservoir areas include surveys of reservoir use and
census in the reservoir areas. In the reservoir use surveys, the numbers of users
on land and on the reservoir surface have been surveyed every three years
since 1991. The reservoir area censuses have been conducted(data have been
collected on the social, economic and living environments) every five years to
investigate demographics in the municipalities in reservoir areas.

Records of
flood control,
supplementar
y water
supply

and reservoir
operation

Records are collected on flood control, support in water use, climate and
reservoir operation. Surveys of flood control records also include surveys of
hourly flow data in the reservoir and at downstream reference points to control
floodwater effectively. In surveys of records on support in water use,
chronological tables of water use and lists of electric power generated are
prepared. Chronological tables of precipitation and changes in reservoir level
are created as a result of surveys of records on climate and reservoir operation.

Other survey

There has been a growing concern about the natural environment around the
dam site.

Requirements have been increasing for surveys of items not covered by the
present.

National Census on River Environments such as nesting of raptors or life of
precious species. In future, items that have not been subjected to follow-up
surveys will be addressed as required
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Figure. 1. Change in storage water level due to the Flexible Dam Operation.
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Picture 1. Transport suspended green algae in 1999

(Left : Before water release, Right : After release at 10m?/sec.)
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Defining the Problem
ldentify problematic river environmental
condition, local demand

Defining usable capacity
Ensure operational safety and
capability for extra storage

Set the Goal

T
L

Feasibility Study
Investigation of the downstream
environment and current situation

EVALUATION OF 1

PREEXISTING _ N i
CONDITIONS Specification of Requirements
Feasibility study data analysis and determination

of flowrate, duration, and target place

[}

Identifying Most Appropriate flow Discharge

SET THE From the bases of the evaluation of preexisting conditions | |
HYPOTHESIS and hydrological culcurations, identify possible flow types No
and select the most appropriate flow type

Yes l

Making of the FDO Investigation Plan

Determination of research area, time and methods

1
VERIFICATION OF Field Investigation
THE HYPOTHESIS implementation of the FDO Failure [

-

Findal Evaludation of the FDO
Base on experimental results of the FDO, its effectiveness is
evaluated for both long term and short term impacts

1

Success

Figure 3. Decision making flow chart for effective use of the FDO
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Functions of check dam

Nagashima Dam

Very fine sediment carried
by fioodwater iows down

with floodwater. - Sediment exceeding the storage

capacity of Nagashima Dam is
held back and removed.

Sediment flowing through the check
dam and sediment transported from
downstream of the check dam are

deposited.
L ! L | [ 1
Elow of mud or fine sand Depaosition of gravel, sand and mud Sedimentation of gravet,
{wash load) {wash load, suspended load (wash load, suspended load
and sediment toad) ang sediment load)

Figure 4. Function of coffer(check) dam.
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Temparary storage of sediment

ediment excavded

Sediment exc Dm "'\wdter tevel during ﬂooi/
Normal
water level

During flood
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- retumtoriver

Normat
water level g
e

After flood

Figure 5. Supply of sediment to downstream river of Nagashima dam
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Figure 6. Discharged sediment during flood
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