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Goal

To showcase practical recommendations 

that can facilitate the replication of ñsmart 

sand storage damsò in arid and semi-arid 

areas, i.e.:

ïSystematic optimal performance and cost-efficiency 
levels in different hydrogeological environments.

ïRobustness to siltation, evaporation and seepage.

ïRobustness to variability of rainfall, runoff and 
sediment transport.

ïMinimisation of construction costs.

ïHigher lifespan and robustness to floods. 
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This presentation

1. What is a SD?

2. What is siltation?

3. Why SDs are vulnerable to siltation? 

4. How does siltation affect SDs?

5. How many silted-up SDs are out there? 

6. Investment on silted-up SDs

7. Minimising siltation

8. Minimising seepage losses

9. Minimising evaporation losses

10. Construction recommendations

11. Restoration of silted-up SDs
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What is a sand storage dam? 
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ÅA sand reservoir which can continuously fulfil the 

water needs of beneficiaries during the entire dry 

season.

ÅAn increase in the volume of sand sediments on 

the original riverbed.
De Trincheria, J., Wibbing, J., Leal Filho, W., Otterpohl, R. (2016). Practical recommendations to prevent, restore and rehabilitate silted-up sand storage dams in arid and semi-arid areas. 

ώŎƻƴŦŜǊŜƴŎŜ ǇŀǇŜǊϐΦ тǘƘ w²{b CƻǊǳƳ ά²ŀǘŜǊ ŦƻǊ 9ǾŜǊȅƻƴŜέ !ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜΣ нф bƻǾ - 2 Dec 2016.
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Hydrogeological working principle of a SD

Click it!: https://www.geolsoc.org.uk/ks3/webdav/site/GSL/shared/Animations/Sediment%20animation.swf

Source figure: 

https://www.google.com/imgres?imgurl=http%3A%

2F%2Fimages.slideplayer.com%2F16%2F4887759

%2Fslides%2Fslide_4.jpg&imgrefurl=http%3A%2F

%2Fslideplayer.com%2Fslide%2F4887759%2F&do

cid=JPvk_cdHoain6M&tbnid=fp4sW7o7KiPD3M%3

A&vet=1&w=960&h=720&hl=en&bih=638&biw=136

6&ved=0ahUKEwju05-

h38nQAhVMWRoKHSu7Ce4QMwgbKAAwAA&iact

=mrc&uact=8

De Trincheria, J., Wibbing, J., Leal Filho, W., Otterpohl, R. (2016). Practical recommendations to prevent, restore and rehabilitate silted-up sand storage dams in arid and semi-arid areas. 

ώŎƻƴŦŜǊŜƴŎŜ ǇŀǇŜǊϐΦ тǘƘ w²{b CƻǊǳƳ ά²ŀǘŜǊ ŦƻǊ 9ǾŜǊȅƻƴŜέ !ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜΣ нф bƻǾ - 2 Dec 2016.

https://www.geolsoc.org.uk/ks3/webdav/site/GSL/shared/Animations/Sediment animation.swf
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Source: https://www.mavdisk.mnsu.edu

Hydrogeological working principle of a SD

ÅMaximise coarse grain-size sediments of high permeability.

ÅMinimise fine grain-size sediments of low permeability.

Ą Exclusive accumulation of the bedload transport.

De Trincheria, J., Wibbing, J., Leal Filho, W., Otterpohl, R. (2016). Practical recommendations to prevent, restore and rehabilitate silted-up sand storage dams in arid and semi-arid areas. 

ώŎƻƴŦŜǊŜƴŎŜ ǇŀǇŜǊϐΦ тǘƘ w²{b CƻǊǳƳ ά²ŀǘŜǊ ŦƻǊ 9ǾŜǊȅƻƴŜέ !ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜΣ нф bƻǾ - 2 Dec 2016.
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What is siltation?

ÅSiltation is the 

accumulation of large 

volumes of low-

permeability fine grain-size 

sediments in the reservoir.

ÅWhy? Ą The spillway 

blocks portions of the 

suspended load.

Picture: Josep de Trincheria

De Trincheria, J., Wibbing, J., Leal Filho, W., Otterpohl, R. (2016). Practical recommendations to prevent, restore and rehabilitate silted-up sand storage dams in arid and semi-arid areas. 

ώŎƻƴŦŜǊŜƴŎŜ ǇŀǇŜǊϐΦ тǘƘ w²{b CƻǊǳƳ ά²ŀǘŜǊ ŦƻǊ 9ǾŜǊȅƻƴŜέ !ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜΣ нф bƻǾ - 2 Dec 2016.
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Why are SDs vulnerable to siltation? 

1. Height of the spillway increases fine grain-size 

sediment deposition.

2. The bedload transport is a minority component of 

the total sediment load in the runoff.

3. The bedload transport is highly variable both inter-

and intra-annual variability, in spite of the geology 

of the site.

4. One-stage spillway does not take into account the 

1-3 and it is widely replicated in Kenya
De Trincheria, J., Wibbing, J., Leal Filho, W., Otterpohl, R. (2016). Practical recommendations to prevent, restore and rehabilitate silted-up sand storage dams in arid and semi-arid areas. 

ώŎƻƴŦŜǊŜƴŎŜ ǇŀǇŜǊϐΦ тǘƘ w²{b CƻǊǳƳ ά²ŀǘŜǊ ŦƻǊ 9ǾŜǊȅƻƴŜέ !ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜΣ нф bƻǾ - 2 Dec 2016.
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Bedload Depth

Bedload depth and variability

5 runoff events in 1991 for an ephemeral stream in the 

Negev Dessert:

- Maximum bedload height was 0.6 m.

- Minimum bedload height was 0.1 m.

- Bedload is variable between different runoff events 

and during the same runoff events. 

- A spillway of 1 m would have accumulated 40% silty 

and clayey materials on the surface if we take the first. 

runoff event, which was the most intense (!)

- With all the other runoff events the spillway 

accumulated between 60%-90% suspended load.

Reid, I., Laronne, J. B. (1995). Bed load sediment transport in an ephemeral stream and a comparison with seasonal and perennial

counterparts. Water Resources Research, 31(3), 773-781.
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How does siltation affect SDs?

1. Low volumes of sand accumulated.

2. Low permeability and specific yield.

3. Low water yield.

4. Low water supply capacity.

5. Low cost-efficiencies (i.e. EUR/m3 water; EUR/household supplied).

6. High vulnerability to evaporation.

7. Not bridging the dry season.

De Trincheria, J., Wibbing, J., Leal Filho, W., Otterpohl, R. (2016). Practical recommendations to prevent, restore and rehabilitate silted-up sand storage dams in arid and semi-arid areas. 
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Study Area
12

De Trincheria, J., Leal Filho, W., Otterpohl, R. (2017). Towards achieving universal levels of optimal performance by minimisingsiltation in sand 

storage dams. Manuscript under review submitted for publication.
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Methodology
1313

Á 2012: 31 SDs evaluated

- On-the-ground physical survey 

- Analysis sand storage capacity; Yearly water yield; 

Supply capacity; Cost-Efficiency

- Randomised semi-structured interviews with direct 

beneficiaries
De Trincheria, J., Nissen-Petersen, E., Leal Filho, W., Otterpohl R. (2015). Factors affecting the performance and cost-efficiency of sand storage dams in 

south-eastern Kenya [conference paper]. E-proceedings of the 36th IAHR World Congress, The Hague, the Netherlands, 28 June ï3 July, 2015.

Á 2015: 48 SDs evaluated (incl. 2012ôs)

- Identification sediment texture 

- Spillway damage

- Randomised semi-structured interviews with direct 

beneficiaries Ą water supply capacity during 

the dry season
De Trincheria, J., Nissen-Petersen, E. (2015). Sand Storage Dams: Performance, cost-efficiency, working principles and constraints. [conference 

presentation]. International Symposium on rainwater harvesting and resilience (ISRH), Dire Dawa, Ethiopia, 8th-12th June 2015.
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Study Area: Evaluations in 2012 and 2015
14

De Trincheria, J., Nissen-Petersen, E. (2015). Sand Storage Dams: Performance, cost-efficiency, working principles and constraints. [conference presentation]. International 

Symposium on rainwater harvesting and resilience (ISRH), Dire Dawa, Ethiopia, 8th-12th June 2015.


