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VI.2.6.1. Downstream Flows During Construction and Impoundment 
 
 
VI.2.6.1.1. Relevance of Downstream Flows in the Context of Downstream 
Dams Constructions 
 
By the time Yusufeli Dam is in it’s second year of construction, Deriner Reservoir 
which ends below Artvin Dam will already be there in the downstream (Deriner Dam 
is presently under construction and it is planned that Deriner will be in operation by 
the end of 2009.  
 
Therefore, relevance of downstream effects from Yusufeli on the Coruh River 
channel and it’s aquatic life is given for the 19 km of river reach between Yusufeli and 
Artvin dams until the filling of Artvin Dam.  
 
It is planned that Artvin Dam will be completed at the same time as Yusufeli, and its 
construction takes 5.5 years. Thus it can be assumed that during the interim period of 
construction of about 8 years there will still be a Coruh River channel along this 
reach. Also the downstream section of Coruh will be impacted by the construction 
activities of Artvin Dam, such as by relocation roads construction above the future 
impoundment level. After Yusufeli and Artvin Reservoirs are established, the whole 
river reach from the Yusufeli Reservoir headwater down to Muratli Dam will have 
transformed from a running natural river in to a cascade of reservoirs without any 
notable running section in-between.  
 
 
VI.2.6.1.2. Downstream Flows During Dam Construction 
 
During construction, the Coruh flows will pass the dam construction site via 2 
diversion tunnels. No significant retention at the upstream coffer dam, which serves 
the diversion tunnels, is anticipated, as the capacity of the diversion tunnels 
(1,530 m³/sec) is dimensioned for complete passage of arriving flows (incl. 
floodwater). Therefore, during construction the river downstream of the dam site will 
receive the complete natural inflow. 
 
The flow pattern in the Coruh River will be affected during filling of the reservoir 
(impounding) and operation of the project. The impact of construction on the flow will 
be insignificant, when compared with the other phases. For construction basically the 
river will be diverted to the diversion tunnels to facilitate work in a dry area at the dam 
site. By this, the flow pattern will not be affected.  
 

Note: This Section dated December 2006, replaces the Section VI.2.6.1. published in 
August 2006. In this context Appendix P was added December 2006. 
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VI.2.6.1.3. Downstream Flows During Impoundment 
 
The impoundment of the reservoir will be undertaken according to a detailed 
schedule, which will start 76 months after start of construction. Periods of technical 
measuring and monitoring are included as well as the wet test of the turbines. The 
duration of the filling process depends on the start month of the filling and the 
prevailing natural seasonal dynamics of inflows to the reservoir during the filling 
period. It is estimated that the reservoir will be filled within 6 to 14 months (cf. 
Table VI.11 and Appendix P for details). The filling process involves that water is 
retained in the reservoir and consequently no water would be discharged, except for 
the defined monitoring and test periods, until it was filled. In order to avoid that the 
downstream river section of the dam falls dry during impoundment10 which would 
have adverse consequences for aquatic life, a technical solution was developed to 
provide a continuous minimum flow of 22 m³/sec11 during the impoundment process 
(see Appendix P for principle-drawing).  
 
 
Initial Impoundment 
 
Impoundment starts with the closure of the diversion tunnels No.1 and No.212. At the 
initial impoundment stage, 2 pipes are used to provide water through diversion tunnel 
No.213 until impoundment level has reached elevation 552 masl. which is the sill 
elevation of the bottom outlet intake structure14. Until the rising water level provides 
to supply these pipes, there will be a short time of 0.5 up to 4.5 hours with no flow 
and it may take further 3 hrs to 28 hrs until the full 22 m³/sec discharge is available 
depending on the start month and the actual inflow. It will take between 1 day 
(assuming average May inflows) and 13 days (assuming average January inflows) 
until the water level behind the dam reaches the bottom outlet intake level at 
552 masl. under continuous provision of 22 m³/sec. 15 
                                            
10 The Artvin sub-catchment (between Yusufeli and Artvin dams) is only fed by some creeks and 
runoff from the valley slopes. The yield from the 290 km² is about 3 m³/sec on long-term average. 
Therefore, when the Coruh flow at the Yusufeli dam site was stopped for the period indicated above, 
no continuous river flow in the downstream section would be sustained. It can be expected that the 
sections closest to the Yusufeli dam site would fall dry first. Possibly some sinks in the riverbed would 
trap water and only various small pools would remain. 
11 This is the minimum residual flow calculated by the Q7,10 method, for details see Section VI.2.6.3.1. 
12 At the closure of the diversion tunnels the water level is assumed at 503.5 masl, which is the invert 
elevation of Tunnel No.1.  
13 2 pipes of 1.20 m diameter are planned as auxiliary intake at the entrance of the diversion tunnel 
No.2. At the start of impounding entrance of both Tunnels  (No.1 and No.2) will be closed. These 
pipes open into the tunnel on either side right after the stop logs. The auxiliary intakes, equipped with 
closure gates, shall function until the water level reaches 552 masl, which is the sill elevation of the 
proper bottom outlet intake (see Appendix P). 
14 The diversion tunnel No.2, which will serve as the future bottom outlet works, incorporates a 
permanent intake structure in the form of a vertical shaft with a sill elevation at 552.0 m ASL (see 
Appendix P). 
15 This estimate is based on the average long-term dry and wet inflow rates, however this period may 
also be also shorter or longer (< 1 day up to 20 days) when looking at extreme dry or wet year flows. 
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Further Impoundment and Turbine Wet Tests 
 
Until further impoundment has reached the low water level (L.W.L. 670 m ASL), 
which is the lowest level for the turbines to operate, continuous 22 m³/sec water will 
be released to the downstream via the bottom outlet during 4 filling periods of various 
durations (as indicated in Table VI.11) and in between measuring and monitoring 
periods (7 days each) where the natural inflow will be discharged. During wet test of 
each turbine 107 m³/s will be released during a period of about 1.5 months. In the 
case natural inflows exceed the capacity of the bottom outlet (ca. 156.6 m³/s) and the 
discharge from the turbines, the spillway will be operated to keep the water level at 
710 m ASL. At the time planned for the wet tests, the water released during the wet 
tests will flow into the Artvin Reservoir since Artvin Dam is planned to be completed 
simultaneously with Yusufeli Dam. For the case that Artvin construction is delayed, 
peak flows of 107 m3/sec for 8 hour periods each day from each turbine will be 
released into the Coruh downstream, both during wet tests and during operation. For 
the remaining 16 hours the bottom outlet will be operated to discharge 22 m³/s. From 
this release no adverse flood impacts are anticipated, as this discharge is less than 
the long term average natural flow in the moths April to June. 
 
The most feasible months for commencement of impounding would be October  and 
November and also December, which enables realization of the reservoir impounding 
and completion of wet tests within the period foreseen in the General Work 
Programme of the Project. These months provide for steady and slow filling which is 
desirable out of dam safety reasons. From engineering point of view, rapid filling of 
the reservoir is extremely detrimental to the dam structure. These months would also 
be beneficial from ecological consideration, as during this time of the year the 
biological activity is generally low and the green biomass of vegetation is at its annual 
minimum. This seasonal aspect would be matching well with the in-lake water quality 
issues, as low initial inflow water temperatures will reduce the decay rates and 
enhance the solubility of oxygen. Filling then continues during the maximum runoff 
season up to the complete filling of the reservoir (710 masl.). Table VI.11 provides as 
summary of the impoundment scheme, while Appendix P provides the detailed 
calculations. 
 
Table VI.11. Impoundment Scheme  

Activity Duration [days] for 
Start Month Nov. 
(in parenthesis range 

 of all Months) 

Downstream  
release [m³/s] 

Reservoir Water Level  
[m ASL] 

Filling up to the intake of the 
Bottom Outlet 

8 (1 to 13) 22 From 500 to 552 

Filling 60 (5 to 74) 22 From 552 to 600 
Measuring & Monitoring 7 = Inflow at 600 
Filling 64 (1 – 80) 22 From 600 to 625 
Measuring & Monitoring 7 = Inflow at 625 
Filling  22 (4 to 115) 22 From 625 to 650 
Measuring & Monitoring 7 = Inflow at 650  
Filling 22 (6 to 127) 22 From 650 to 670 
Wet test of turbines, Filling 52 107/8hrs + 22/16hrs From 670 to 710 
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Appendix P: Impoundment Scheme and Continuous Discharge Solution  
 
 

Note: As part of this revision the 2nd and 3rd Paragraphs of Impacts Section VI.3.3.2.2, 
p.114 (as published August 2006) are replaced by one paragraph and should read as 
follows: 
“During impoundment, the continuous provision of 22 m³/sec discharge 
(cf. Section VI.2.6.1.3) will allow to sustain aquatic life in the
downstream river section during this period. Also according to the 
planned impoundment scheme, reduced flows will commence outside
of the reproductive season of the fish. It is anticipated that the cyprinid
river fish will populate the future Artvin reservoir. DSI will monitor the
fish life after the formation of the reservoir. It is general practice of DSI
to restock the reservoirs with fish species resembling the appropriate
composition for the lake habitat.”  
 
Further: in Chapter VIII.3.2.5 the Box VIII.1 is replaced by the new Table VI.11 
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Continuous Discharge Solution, Figure 1 
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Continuous Discharge Solution, Figure 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


