
Don Sahong Hydropower Project 

– mitigating potential impacts
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Content of Presentation
• Summary outline of main scheme features

• Putting the Don Sahong project in perspective

• Sediment
– Sediment data collection and its application to new modelling

– Sediment impacts and management

– Morphological impacts

• The new Hydrology of the Mekong in the hydropower era
– Regulating effect of upstream dams explained

– Seasonal flow variation across the “Great Fault”

– Irreversible increase in Hou Xang Pheuak dry season flows and the benefits to 
fish passage

• Environmental studies and fish migration pathways
– Design and development of fish migration pathways

– Monitoring of performance of the pathways
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Main Scheme Features
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Main Features

Headpond

embankments

Khone Phapheng 

Waterfall

Hou Sahong

Powerhouse with 

4 x bulb turbines

Proposed inlet 

deepening

Elevated section of 

excavated river bed to 

‘deflect’ coarse sediments
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Hou Xang Pheuak

improved fish 

passage route

Hou Sadam

improved fish 

passage route
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Project location - Aerial photograph

Power house

Hou Sahong
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Main Features

• Design flow of 1600 m3/s

• Run of river operation
– No significant active storage – water remains in the headpond for only 

2-3 hours

– Generation must follow river flow and water level variations

– All flow entering the Hou Sahong is discharged through the 

powerhouse turbines

– There are no hydraulic control structures required at the inlet

• Minimum flow of 800 m3/s over Khone 

Phapheng Falls as first priority
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Power Station Arrangement

New access road and bridge to Ban Hua 

Sahong and relocated Ban Hang Sahong

Switchyard

Downstream

Upstream

Powerhouse



HOW DOES DSH COMPARE WITH OTHER HYDROPOWER 

DEVELOPMENTS IN THE MEKONG BASIN ?
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Putting Don Sahong’s “Dam” in Perspective

Nuozhadu (China) 

262m high

Large seasonal storage

FULL REGULATION

Lower Sesan 2 (Cambodia)

77m high

Moderate storage

PARTIAL REGULATION

Don Sahong (Laos)

25m high

Minimal storage

NO REGULATION – RUN OF RIVER

Most of the Mekong flow bypasses 

the power station naturally



December 2014 12

Sediment

Main issues covered:

• Sediment sampling and data analysis

• Sediment modelling 

• Sediment management during operation

• Impact of DSH on overall Mekong sediment budget
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Sediment Transport – Data and Reporting

• Additional reports of the sediment sampling campaign and sediment 

modelling carried out by the Project Developer have now been posted on 

the Project website



Sediment Sampling Campaign 
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• Detailed sampling was 
conducted in 2012 and 
2013, across the range of 
river conditions

• Suspended sediment and 
bedload were sampled at 
multiple locations across 6 
cross-sections
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Sediment Sampling Campaign

• 6 cross sections sampled – 2 upstream of the Hou Sahong inlet, 2 downstream of 
the inlet, and 2 in the Hou Sahong to check for any variation at the different 
locations
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Sediment Data and Modelling

• The sediment sampling and testing campaign 
amongst the most intensive carried out on the 
Mekong to date, which along with other 
existing data has provided a robust dataset 

• These data were then used as a basis for 
sediment modelling and to understand 
sediment deposition/transport in the 
headpond
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How will Don Sahong change sediment 

transport downstream?

Power Station

MODELLING

• Sedimentation has now been investigated 
with Telemac computational hydraulic model 
(based on the CFD hydraulic model)

• Modeled sediment transport over a 5 year 
period starting from the first year of operation

• Normal turbine operation – NO FLUSHING OR 
OTHER INTERVENTIONS

MAIN RESULTS

• All deposition occurs in the wider downstream 
section of the headpond during the wet 
season

• No deposition at the inlet, as the flow 
conditions there are similar to the natural 
river

• An annual equilibrium condition of deposited 
sediment was found to occur in the first 4 – 5 
years
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How will Don Sahong change sediment 

transport downstream?

MAIN RESULTS

• This equilibrium condition sees on average 3.3 M tonnes of sediment permanently deposited in the  
headpond (fluctuates between 2Mt and 4Mt).

• Most of the material permanently retained is fine-medium sand (2.5Mt), with only a very small 
amount of the nutrient-rich silts and clays retained (0.8 Mt)

• This is a small amount when compared with the annual load of 70 – 150M tonnes of sediment  
transported annually in the Mekong River.
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Timing of Sediment Pass-through

• Sediment release from the headpond via the turbines will closely 
mimic the natural (existing) sediment concentrations

• Sediment transported through the headpond represents only 8% of 
the total Mekong sediment budget – sediment concentrations will 
always be within the natural range of river sediment concentrations
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Sediment Amounts over 25 years (Mt) %

Sediment load – total for Mekong 3400                100%

Sediment  load that enters Heapdond 250                       7.5%

Sediment load that is permanently 

deposited in Headpond
<4 0.1%

Sediment Load Volume Proportions
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• The modelling has demonstrated that sedimentation in the headpond 
reaches equilibrium in 4-5 years simply by normal operation of the 
turbines at their design flow (1600 m3/s) and without draw-down 
flushing. 

• Once this equilibrium condition is reached,  DSH will cause no change 
in the annual Mekong sediment budget during the operational life of 
the project.

• Sediment concentrations from the power station discharge closely 
mimic the natural river concentrations throughout the year

• The amount permanently trapped (2-4 Mt) is insignificant in 
comparison to the total Mekong sediment load, and very small in 
comparison to the amounts excavated from the river downstream on 
an annual basis (~50 Mt/yr from a 2014 IKMP/WWF study1).

21

Sediment – Summary
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1 Decision Support for Generating Sustainable Hydropower in the Mekong Basin – IKMP and WWF (Draft – Nov 2014)



HYDROLOGY OF THE MEKONG RIVER IN THE 

HYDROPOWER ERA  

A NEW FLOW PARADIGM OR ‘MODEL’
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• To present new information about the 
significance of increased dry season flows



Base case

(2000)

Predicted
(Definite Future 

2015)

Actual

(2014)

Active storage volume 

upstream of DSHP (Mm3)
9,127 43,925 42,840
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MRC Definite Future Scenario
• A series of future development scenarios was put forward by MRC expert 

groups to assess influence of increasing hydropower development, climate 
change, and other development influences

• Of relevance right now is the “Definite Future” scenario (or DF2015) – describes 
changes to “baseline” flows expected by 2015. 

• DF 2015 predicts the impact that large reservoirs on Mekong/Lancang and 
tributaries have on flows downstream, as they store high wet season flows and 
then release them during the dry season to generate consistent energy

• The hydropower era described by DF2015 is now in fact the “Definite Present” 
with commissioning of the final generator on Nuozhadu Dam in June 2014 – the 
6th in the cascade of dams in the Lancang (Mekong) in China. 



• The seasonal redistribution of water by on-going 
hydropower development significantly increases the 
Mekong dry season flows  in the LMB

• “Flow changes predicted in the Definite Future Scenario 
are irreversible” 1. They are here to stay

• The significance of these increased dry season flows is 
that they are having, and will continue to have a 
dramatic and positive influence on dry season flow 
conditions in the main fish passage channels past DSH

1 - T. PIMAN, T. LENNAERTS & SOUTHALACK, P. 2013. Assessment of hydrological changes in the lower Mekong Basin 
from basin-wide development scenarios. HYDROLOGICAL PROCESSES, 27, 2115–2125.
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MRC Definite Future Scenario
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How Large Dams Regulate Rivers

WET SEASON
• Inflows are greater than outflow

• Lower than normal flows are 

discharged through hydro station

• So the reservoir fills
Upstream

Downstream
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How Large Dams Regulate Rivers

DRY SEASON
• Inflow is  smaller than 

outflow

• Higher than normal outflows 

continue to be discharged 

through hydro station

• So the reservoir empties
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How Large Dams Regulate Rivers

NEXT WET SEASON
• The cycle continues

• INFLOWS vary with the season

• OUTFLOWS do not vary much

This cycle leads to:

• HIGHER dry season flows downstream

• LOWER wet season flows downstream
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“Definite Future” Evidence

December 2014

From MRC (2010) Hydrology & Sediment Baseline Assessment Working Paper (MRC SEA)

• PREDICTED a 57% increase in minimum (dry season) flow at Pakse (2,407/1,532)

• ACTUAL from 2011-2014 – the average minimum of the 4 years was 2,460 m3/s – 61% increase

CONCLUSION:

The evidence supports the MRC’s predicted Definite Future Scenario

At these minimum flows 85% - 90% of the total Mekong flow goes to the North Eastern channels of Khone Falls 

including Hou Xang Pheuak and Hou Sadam – the main channels for fish passage
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Definite Future is Now Here
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Dry Season - Monthly Minimum Flow
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Lowest flow on record in March 

Upstream reservoir filling?

(Annual flow volume 80% of average)

• Dry season Mekong flows increasing consistently since 2011 –

even though average annual flows over those years have been 

slightly below average
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Active storage volume in Mekong Basin 

upstream of DSH

Base case (2000)

21%

All other storage 

(after 2000)

28%
Xiaowan (2010)

23%

Nuozhadu (2014)

28%



CHANGES TO THE PROPORTIONS OF FLOW 

OVER THE ‘GREAT FAULT’ BARRIER

December 2014 Slide 31

• As a result of the increase in dry season flows in the 

Mekong River, dry season flows in the Hou Xang

Pheuak channel have now increased to 

substantially higher levels than historically
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Mekong River dammed at the Khone Falls

Don Sahong 

dam site

Great Fault Line

Landsat Image
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Khone Falls: steepest hydraulic gradient in LMB
31 named channels (many merge during flood)



Why do the proportions of flow change seasonally?

DRY SEASON

34December 2014

Hou Xang

Pheuak

Hou 

Sahong

Hou 

Sadam

• Inlets to branches act as a series of ‘spillways’ 
with inlets at different levels

• The branch inlets to the West (left) are 
progressively shallower and wider

• This limits their flow capacity in the dry season 
compared to Khone Phapheng



Why do the proportions of flow change seasonally?

WET SEASON
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Hou Xang

Pheuak

Hou 

Sahong

Hou 

Sadam

• In the wet season the water level is higher so 
the depth of flow over the inlet ‘spillways’ is 
greater

• Flows are now higher in the Western branches 
because their inlets are wider compared with 
Khone Phapheng



Why do the proportions of flow change seasonally?

DRY SEASON – HOU XANG PHEUAK CASE
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Hou Xang

Pheuak

Hou 

Sahong

Hou 

Sadam

• The Hou Xang Pheuak inlet is wider and 
shallower than the Hou Sahong inlet

• Pre-2010 – HXP flows were lower than Hou
Sahong flows at minimum dry season flows

• Post-2011 – dry season water levels are now 
higher → HXP minimum flows are higher



Hydrology – Dry Season Conditions

52 m3/s 68 m3/s

1630 m3/s
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Pre-2010:    QPakse = 1900 m3/s, exceeded 90% of time 



Hydrology – Dry Season Conditions

52 m3/s 68 m3/s

1630 m3/s
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154 m3/s

Pre-2010:    QPakse = 1900 m3/s, exceeded 90% of time 

2011-2014: QPakse = 2655 m3/s, exceeded 90% of time (40% increase)

138 m3/s

1920 m3/s
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HOW THE CHANGE IN HYDROLOGY HAS 
IMPROVED CONDITIONS FOR 

FISH PASSAGE



Baird Study Period
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Hydropower era

December 2014 Slide 41



• Recent large hydropower development (i.e. the MRC 
“Definite Future” scenario) has caused a significant increase 
in dry season flows in the Mekong River

• As a result of this, dry season flows in the Hou Xang Pheuak
channel have now increased to substantially higher levels 
than historically

• Dry season flows in Hou Xang Pheuak have increased by a 
higher proportion than the other channels because of the 
differences in bed level and morphology between channels

• This increase in Hou Xang Pheuak dry season flow will 
greatly facilitate any mitigation and ongoing management of 
the fishery
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Changes in Hou Xang Pheuak Flow Patterns in 

the Hydropower Era



MYTH – The fishery impacts of DSH “cannot be mitigated”

• The higher dry season flows available from upstream 
hydropower development create additional pathways for 
fish migration. 

• Mitigation measures will focus on improving existing 
pathways so that they are passable by more species, and 
throughout the year

• Sufficient data has now been gathered which establishes 
that fish already use the Hou Xang Pheuak during the dry 
season, so the concept of relying on the Hou Xang Pheuak
for fish passage is sound
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Measures to mitigate impacts on fish migration
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Khone Larn rapids in Xang Pheuak channel

May 2014
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