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Water Harvesting 
Through Sand Dams 
Jacob H. Stern, Ph.D., agronomist 
Alvera Stern, Ed.D., community 
development specialist 
Service workers, Mennonite Central 
Committee Kenya 

Drs. Jacob and Alvera Stern, both 
service workers with Mennonite 
Central Committee (MCC) Kenya, 
shared information about sand dams at 
ECHO’s 2009 Agriculture Conference 
in Florida and again at the February 
2011 ECHO East Africa Symposium.  
Construction of a sand dam in a 
seasonal river basically leads to 
formation of an aquifer. A sand dam 
provides a low-cost, low-tech and low 
maintenance water point with large 
payback in easily accessible water year 
round.  Community ownership and 
involvement is integral in the 
introduction of a sand dam. 

MCC has been supporting the building 
of sand dams in East and Southern 
Africa for the past 10 years. This 
article, and the Technical Note from 
which it is abstracted, are based on the 
work of Utooni Development 
Organization (UDO; 
www.utoonidevelopment.org/), for 
which the Sterns are working. The 
UDO Director, Joshua Mukusya, built 
his first sand dam in 1978. UDO 
currently constructs 50 or more sand 
dams a year in Eastern Province, 
Kenya. For more information contact 
alverastern@yahoo.com. 

What Is a Sand Dam? 
A sand dam is a reinforced concrete 
wall built across a seasonal river to 
hold underground water in sand.  It is 
initially built one meter high 
and up to 90 meters across. 
During heavy erratic seasonal 
rains, the water and silt flow 
over the dam, and the heavier 

sand settles to the bottom.  Over one to 
three seasons of rain, the dam fills up 
with sand that acts as a storage tank for 
water. In good quality sand, the sand 
dam volume is approximately 35% 
water (Beimers et al, 2001).  Most of 
this water does not evaporate, as it is 
protected by the sand. Evaporation 
decreases by 90% at 60 cm below the 
surface (Borst and Haas, 2006). 

The sand dam is always built on bed 
rock.  A natural aquifer is formed under 
the sand as water accumulates. Often 
there is already an aquifer present and 
the sand dam simply increases the 
water in it.  Over time, the aquifer 
increases in size and the water table of 
the surrounding area rises.    

How do people get water from 
the sand? 
Water is collected from the sand dam in 
various ways: by a pipe near the bottom 
of the sand dam wall downstream; an 
off-take well upstream; a water tank 
built into the dam wall on the upstream; 
or scoop holes upstream. Most often, 
several of these methods of extracting 
water from sand are used at the site. 

Where are sand dams 
appropriate? 
Sand dams are most appropriate in 
semi-arid and arid areas that experience 
short, heavy, erratic downpours. These 
areas typically have seasonal 
(ephemeral) rivers with sand beds. At a 
point along a seasonal river bed, the 
local people may dig scoop holes for 
water. This indicates that an aquifer and 
rock bed are present and that it is a 
potential site to build a sand dam. 

  EDN    ECHO Development Notes 

“We do not want relief.  Give us water, and then 
we can grow our own food.” 

(Community group member, Mtito Andei, Kenya) 
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Sand dams are generally built in remote rural areas without 
supportive infrastructure, and where government is unlikely to 
provide for the water and sanitation needs of the people. 
People in these areas know that their survival depends on their 
own efforts. They are also familiar with getting water from 
sand, as their families have been doing this for generations.  
Many of them walk miles every day to their ‘hole’ and may 
spend hours in a queue waiting for their turn to draw water. 

Areas with community self help groups (SHG) that work 
together on tasks of mutual assistance are ideal for sand dam 
building.  Sand dams are low cost and low tech, but someone 
needs to own them, take care of them and use the water for 
maximum benefit to all. An active community group that 
already has an agenda for self and community benefit is a 
good potential partner in sand dam building. Our organization 
always works with community self help groups in building 
sand dams. Their members are an active part of the planning 
process, handle the local and government agreements for the 
dam, and provide about half the cost of the dam by their labor 
and collection of local materials such as stones, sand, and 
water used in building the dam. More information about how 
MCC works with community self help groups can be found at 
the end of this article. 

What are the benefits of sand dams to people? 
Each sand dam has potential to provide a clean supply of 
water for up to 1,200 people, animals, tree nurseries and 
vegetable gardens. The increased water availability in a 10 
kilometer radius means that a sand dam may indirectly benefit 
up to thousands of people, as the use of the stored water is 
never restricted to the people who built the sand dam.  

Sand dams change the lives of people by providing water for 
their needs: 
• They provide a year-round source of water near 

community members’ homes so they do not have to spend 
hours walking and queuing to fetch water. 

• Saline water becomes less salty over time as less 
evaporation occurs: as more water comes into the sand 
dam, the concentration of salt lessens. 

• The water is cleaner, having been filtered through the 
sand. 

• The water is protected from parasites and people are less 
likely to get ill. 

• Increased water capacity allows communities to set up tree 
nurseries in semi-arid areas where tree planting is 
otherwise very difficult.  

• Increased water for irrigation provides more food for 
humans and animals, and more income as food security is 
realized. People can grow vegetables as soon as a sand 
dam has water in it, even if there is no rain. Sand dams 
often fill with underground water coming from upstream, 
even though there has been no rain in the immediate area. 

What are the benefits of sand dams to the 
environment?  
Sand dams change the environment by restoring and 
enhancing it: 
• Sand dams transform the environment as the stored water 

raises the water table level both upstream and downstream 
from the dams (Brandsma et al, 2009; Frima et al, 2002). 
As the aquifer increases in size, wells and boreholes have 
more water and springs may return to the area. 

• The higher water table increases the natural vegetation. 
Indigenous trees and riparian plants return to the area, and 
birds and fish return to the restored ecosystem (fish come 
over the dam wall and live in new pools that form 
downriver).  Bio-diversity increases significantly as the 
river bed, banks and water catchment area are replenished 
(Ertsen, 2006). 

• Increased bio-diversity makes it possible for community 
members to create a sustainable livelihood in harmony 
with their environment. 

What are the criteria for locating the sand dam? 
Solid bed rock: There must be a good rock bed on which to 
lay the foundation of the dam. Without this rock foundation 
the sand dam is likely to wash away after a heavy rain.  

• The quality of the bed rock should be dense, non-porous 
and without cracks. 

• The rock bed should be on the surface or fairly near the 
surface, and optimally extend across the river bed. This 
bed rock should be reached by digging a trench in the river 
bed to expose the rock before a final decision on a site is 
reached. If the rock bed does not extend across the river 
bed, you would need to dig down very far and put in a 
concrete foundation. 

• This trench should be extended into the river banks to see 
what kind of foundation will be needed for the wings. 

Figure 1: Nzaaya Muisyo sand dam, Eastern 
province, Kenya 
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Topography of the area: 
• The river valley should be narrow and well defined, to 

ensure the length of the dam wall is as short as possible. 
Ideally, the site should be in a deep gorge section of the 
valley to maximize storage capacity and minimize surface 
area and length of the dam wall. However, many sand 
dams have been built in fairly level areas and they work 
very well even though they are typically quite long. 

• The river banks should be high enough to construct a dam 
wall that will ensure a large storage volume and hold the 
wing walls.  

• The location should be away from bends in the river and 
soil erosion. 

• The stretch behind the dam should be large enough to 
enable the maximum amount of sand storage. The gradient 
should be ideal to facilitate good storage of sand behind 
the dam. 

• The presence of lots of tributaries upstream is ideal. 
• The basin should be as free as possible of cracks and 

fissures to minimize water leakage.   
• The location should be easily accessible to aid in the 

construction, use, and maintenance of the dam. 
• Valuable property and land should not be submerged due 

to the construction of the dam. 

Type of sand: 
• The coarser the sand in the river, the better the site.  Fine 

sand is not suitable because there is less storage space for 
water between the particles.  

The amount of water available for extraction in different sands 
soils is given in Table 1.  

Table 1: Extractable water from silt, sand and gravel (3) 
Material Silt Fine 

sand  
Medi
um 
sand 

Coar
se 
sand 

Fine 
grav
el 

Gravel 

Size (mm) ≤0.5 0.5-1 1-1.5 1.5-5 5-19 19-70 
Sample (l) 4.00 4.00 4.00 4.00 4.00 4.00 
Saturate 
(liters) 

1.52 1.58 1.63 1.80 1.87 2.05 

Porosity 
(%) 

38.0 39.5 40.8 45.0 46.8 51.3 

Extract* 
(liters) 

0.18 0.75 1.00 1.40 1.65 2.00 

Extractabi
lity (%) 

5 19 25 35 41 50 

* Extract is the amount of water that would come out if a 
sample was placed in a container with drainage holes in the 
bottom. 

Community input: 
• Walk the river bed with elders and the women who fetch 

water.  Ask questions, listen, and look. They will know 
where water can be found in dry seasons or drought. 

• Walk up and down the river bed to find a good rocky 
formation as near to the beneficiaries as possible. 

• Talk to the leaders and elders of the community to find 
where the high water mark for most floods is.  This is the 
height of the primary spillway. 

• Talk to the elders to find where the high water mark is of 
the worst flood in their memory.  This needs to be marked 
with stakes so that the secondary spillway and wing height 
is higher than these stakes.  

• Check out the community politics of the area to see if the 
owners of land around the dam site will be willing to give 
people passage across the land to access the water. 

• Engage the community in identifying several sites and 
explain the benefits of building a cascade or series of dams 
on the river for maximum benefit and the creation of a 
green belt around their sand dams. 

What types of permits are required before 
construction can begin? 
Generally two types of permits must be obtained before 
starting construction. One is an agreement between the local 
group who is doing the project and the landowners whose land 
borders the area of the dam site. The other is the permit that 
the government requires for construction on a seasonal river.  

Sand Dam Construction Agreement:  this agreement is signed 
by the group.  This agreement should list at a minimum: 
• the consent necessary from land owners on land use and 

access to water issues; 
• the consent necessary from the government to construct 

the sand dam; 
• the amount of terracing (terracing is explained below) to 

be dug before dam construction starts; 
• the labor and materials such as stones, sand and water 

(inputs) expected from the community group; and  
• the requirement of on-going monitoring and maintenance 

of the dam by the group. 

Government Agreement for the construction of a sand dam on 
a seasonal river: the group must go to the local government 
entity and identify all the permissions necessary for the 
construction of the sand dam, and get all the necessary forms. 
In the Eastern Province of Kenya there is one form: this 
agreement is signed by the Community Representatives of the 
group and regional government water representatives.  

What is the best time to build a sand dam? 
The timing of construction depends upon: 
• the availability of resources;  
• the agreement of the community group to that time; 
• availability of the members to work; 
• the presence of sand, stones, and water ready at the site; 
• the preparation of the terraces around the sand dam site; 
• the time that it takes to get the necessary government 

permit(s); and 
• the rainy season, as sand dam construction should be 

finished before the rains start. 
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How do you design the sand dam? 
UDO has qualified water engineers, called Dam Coordinators, 
who work with the SHG to site the sand dam, and then draw 
up the dam design which is submitted with the other 
paperwork to the government for approval. Figure 2 shows 
what the final design might look like.  

 

 
Here is the basic methodology for the design: 

Primary spillway: The dam will fill very quickly when the 
rains come (rains in the semi-arid areas where we live are 
short and erratic but very heavy). The primary spillway will 
center and discharge the normal flow into the normal river 
channel during the rainy season. 

• At the chosen site, find the narrowest place with the best 
rock bottom. Place a stake here. Now find the center of the 
river bed at this point. 

• Identify the center of the river bed to center the primary 
spillway directly above this point. Make sure that the dam 
can be secured to the best rock bed available and the 
primary spillway will be centered in the center of the 
natural river bed.  The river must continue to flow where it 
flowed before or it will cause erosion. Place a stake here. 

• Determine the height of the primary spillway from the 
historical normal height of the flow of water after rains. 
Use a line level and mason’s line and identify and mark 
two points, one on each bank with the same height. This 
height at the center will be the primary spillway height. 

• Determine the length of the primary spillway along this 
line level and mason’s line. The length of the spillway is 
the length needed to guide water through this channel and 
keep it in the normal river channel during the normal 
course of its running during the rainy season. 

• Mark the height and length of the primary spillway. Use a 
tape measure. Mark its location with pegs, string, and 
level. 

Height: The primary spillway is normally one meter or 
slightly higher. The chief factor is the height of the normal 
flow during the rainy season. Other factors are:  the size of the 
river, the amount of normal flow, the bank heights, and the 
amount of storage and sand deposition area desired. After the 
sand has filled the dam to this primary spillway level, the 
community often decides to raise the level of the dam by 
another 0.5 meters to accommodate more sand and water. The 
wings will need to be extended then also. 

Length: The length of the primary spillway depends on the 
width of the river banks, slope of the river banks, and the 
amount of water contained in the river. The length of the 
secondary spillway depends on these factors and the 
anticipated amount of water that will flow down the river after 
heavy rainfalls upstream. 

Width: The width of the dam wall at the top is always wide 
enough for a person to walk on the top, a minimum of one 
meter. The foundation width at the bottom depends on the 
river size and flow. The average sand dam is one and a half 
meters wide at the foundation level and tapers up to the top.  If 
the river is very big and the dam is high, the foundation will 
be thicker. 

Secondary spillway: The secondary spillway is built to guide 
water into the center of the regular river channel when there 
are heavy rains and heavy stream flow.  The primary spillway 
keeps the water in the center of the river when there is less 
rain. The secondary spillway is important to prevent soil 
erosion during heavy rains as it centers the water within the 
river bed.  

• Determine the height of the secondary spillway. This will 
be the flood level of the rivers in very heavy rains. 

• Use a line level and mason’s line and identify and mark 
two points, one on each bank, at the flood level of the river 
in very heavy rains. This height will be the secondary 
spillway height. 

• Determine the length of the secondary spillway. It is the 
length needed to control the flow of the flood water and 
keep it within the river channel during a very heavy rain.  

• Mark the height and length of the secondary spillway.  Use 
a tape measure. Mark its location with pegs, string, and 
level. 

Height: The secondary spillway is usually 1 meter higher than 
the primary spillway. 

Length: The length extends to the wings, and depends on the 
width of the flow of the river at flood level. 

Width: The width is usually 1 meter wide. 

Tertiary spillway 

In the case of a very large and wide sand dam, you may need 
to lay out a tertiary (i.e. an additional) spillway. The height 

Figure 2: Summary of steps taken to figure out sand dam 
dimensions. A step-by-step diagram is found in the online 
Supplement to this issue of EDN. 
1) Identify the center of river flow and mark   
2) Identify height of primary spil n way  
3) Identify normal width of main river channel for length 
of primary spillway  
4) Add ½ to 1 m height for secondary spillway height  
5) Identify length of flood river flow channel for length of 
secondary spillway   
6) Add ½ to 1 m height  
7) Identify length of wings  
8) From center mark of river take measurements  
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will be the height of the highest flood in the memory of the 
members of the SHG and elders in the area. Follow the above 
method to lay out and level the tertiary spillway. 

Wings 

Wings are built to keep the flood waters from going around 
the sand dam and causing erosion and eventual undercutting 
of the dam walls. They may not be necessary depending on the 
size of the banks and the volume of flow. 

• The wings must be constructed to guide the river water 
back to its natural course in case of flooding.  

• Determine the path of flood waters on both sides of the 
banks of the river. Mark this path of flood water with 
stakes. 

• Determine the length of the wings, making sure they are 
long enough and high enough to meet the height of the 
highest flood in memory of the elders. Use a tape measure 
and level.  Stake out the wings. 

Height: The wings of the dam go up 1 meter high or more 
above the secondary spill way to prevent erosion and contain 
the water in the river bed.  The height of the wings depends on 
the amount of flow of the river, the curve of the river and the 
current of the river. 

Length: The wings may extend in length from three meters up 
to 50 or more meters. If the river banks are very steep the 
wings may just extend a few meters.  If the banks are very flat, 
the wings can go many meters. The wings have to be long 
enough so that the water never diverts around the wings: 
sometimes we need to go back and extend the wings to ensure 
that flood waters are contained within the river channel.  

Width: The base of the wings is thicker than the top of the 
wings, and tapers off towards the ends of the wings. The 
wings are made of the same materials as the dam wall. 

Make a record of all measurements and keep them.  Check to 
see that you have all the required measurements for the 
design.  

The Sand Dam Dimensions Design is drawn on site by the 
Dam Coordinator and used to do the Design Measurements, 
which is then used on site by the Artisan who constructs the 
spillways and wings according to these specifications.  An 
example of a Sand Dam Dimensions Design can be accessed 
in the online Supplement to this issue.  

How do you construct the sand dam? 
Foundation:  The foundation is dug down to the rock bed. If 
any rock is porous it must be removed to leave only hard rock 
for the foundation. Clean the rocks with a brush and water and 
bail out the dirty water. Dig away any loose or partially 
decomposed rock. Pour dry cement on this rock after it is 
clean to fill in any cracks in the rock bed.  

Diverting flowing water: If there is water flowing in the 
river, build shuttering (a timber frame) to divert the water to 
one side. Then start construction from the side free of water. 

Twisted steel reinforcement bars:  Using a hammer and 
chisel, dig holes 2.5 cm in diameter and 7.5 cm deep, one and 
a half meters apart in a zigzag fashion in the rock foundation 
within the space where you will place the timber form work 
(shuttering) for the sand dam wall.  These holes will anchor 
the twisted steel bars (also called rebar) that reinforce the 
concrete wall. Into each hole place a 1 ½ meter length of 
twisted steel rebar. The rebars should zigzag within the dam 
wall, always at least 20 cm from the sides of the timber form 
work. When the lengths of rebar are in place, the form work is 
constructed around them. The bars are kept in place by the 
rock holes. Barbed wire is placed around the rebar for 
reinforcement. When the form work is in position, the artisan 
supervises the placing of barbed wire through the middle of 
the form work to keep it reinforced and in place with the right 
measurements.  The barbed wire keeps the timber form work 
from spreading (Figure 3). 

Timber forms (form work): Two timber forms must be 
constructed, one each for the upstream and the downstream 
side of the dam. These forms will contain the concrete until it 
is hardened. The artisan supervises their construction. The two 
forms are made from horizontal boards and upright timbers. 
The horizontal boards are 2.5 cm by 15 cm and several meters 
long, depending upon the width of the sand dam desired.  The 
uprights are 5 cm by 10 cm and one and a half meters high 
from the bottom to the top.  The horizontal boards and upright 
timbers are nailed together and create the form work. The 
forms are made on the bank and then taken to the prepared 
foundation site and fitted into position over the rebar anchored 
in the rock bed.  

Supports need to be nailed to the form work when it is placed 
in position over the dam wall foundation site, before concrete 
is poured in.  These supports secure the form work into 
position.  

Figure 3: Artisan in trench showing form work, steel rebars, 
and barbed wire 

http://www.echonet.org/repository#968:d:Issue111Supplement
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Concrete walls: The community members, under the 
supervision of the Artisan, fill the form work with mortar and 
stones. The experienced Artisan supervises the placement of 
the mortar and stones.  The mortar is made by mixing cement, 
sand and water as close to the sand dam wall as possible. The 
mortar is mixed by the group members on the ground using 
shovels (Figure 4).  When it is ready, it is shoveled onto large 
flat metal pans. These pans are passed along a line of people 
to the dam wall.  Stones are passed along the line when the 
artisan requests them. This community assembly line process 
is continued until the form is full of mortar and stones. 

Figure 4: Community members mixing mortar at Woni Wo 
Tithi, Kenya 

The stones gathered by the community must be clean, high 
quality impermeable stones. If the stones have soil on them, 
brush them well with a wire brush to remove the dirt. There 
should be three sizes: large flat stones, medium stones, and 
small stones.  

The ratio for the mortar for the first 50 cm layer of wall is one 
bag of cement to two wheelbarrows of sand.  After this first 50 
cm layer of mortar is laid, large stones are carefully placed by 
the artisan into the mortar. These large stones are then 
followed by medium and small stones. 

 
Figure 5: Sand dam construction at Woni Wo Tithi by Emali 
SHGs and UDO staff, Kenya 

After this initial layer the ratio of cement to sand is reduced 
(from 1:2) to one bag of cement to three wheelbarrows of 
sand.  This ratio of 1:3 is then maintained for the rest of the 
dam wall. Strands of barbed wire are placed in this mixture of 
mortar and stones at 25 cm intervals. 

Large flat stones are placed perpendicular to the basement 
layer. Then smaller stones fill in the gaps. Use a mason 
hammer to hit the small stones to remove air spaces and fill all 
spaces between the big stones. Then add 15 cm of mortar. 
Repeat layers. Leave 8 cm of space for the mortar between the 
stones and the form work on both sides.  

What needs to be done for immediate 
maintenance?  
Dam wall curing: 
For the first 21 days after the sand dam is completed, the 
artisan and the community SHG need to keep a close watch on 
the dam wall. The concrete must be kept damp to cure it 
properly.  If the concrete is not kept damp for 21 days, the 
dam wall may crack and leak. If the weather is very hot, the 
dam wall will need to be monitored carefully as the curing 
takes place, and more water may be needed to dampen the 
walls more frequently. We place sand on the dam wall to keep 
it moist. Heavy rainfall during this time of curing will hinder 
the process. It is best not to build during the rainy season. 

Protecting the banks and catchment area around the sand 
dam: 
• Terracing: Terracing will prevent excessive soil deposits 

upstream from the dam, by controlling fast, high volume 
run-off of water that causes soil erosion. It keeps silt out of 
the dam. Terraces will also conserve water in the 
embankments and trenches.   

• Terraces are built and maintained so silt is kept out of 
the sand dam. Silt does not store water well. If silt fills 
the dam, there is little space for water in the voids. UDO 
requires the terraces above the dam wall to be dug before 
the dam wall is started (Figure 7).  The community SHG 

Figure 6:  Completed sand dam undergoing curing, 
Woni Wo Tithi, Kenya 
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needs to understand that the sand dam will not work 
properly if terraces are not built and maintained.  The soil 
will wash down the banks into the river, filling the dam 
with silt rather than sand. Also, the terraces capture water 
in the soil, so that more water is available on the slopes for 
the grasses, trees, and crops that are growing there.  

• Napier or other grass and/or legumes must be planted on 
the terrace ridges. Napier grass provides good fodder and 
serves as an anchor for the terrace, further preventing 
erosion. [Editor: You can use vetiver grass if free-range 
livestock might destroy the edible grasses.] The terraces 
keep manure from being washed away and increase the 
aeration of the soil. Farmers see a distinct increase in crop 
yield if their land is terraced. Farmers benefit with 
terracing even at 2% slopes or lower (Figure 8). 

• Plantings downstream:  The planting of Napier grass or 
other grasses or trees is important on the sides of both 
banks downstream to stabilize the site and prevent erosion.  
This planting needs to be done immediately after 
construction. 

• Fencing: The community group may want to build a fence 
around the water points in the river bed upstream to protect 
the area from animals fouling the sand and reducing the 
dam’s water storing capacity.  

• Potential erosion spots: Small rills or gullies near the site 
should be blocked to prevent soil erosion.  These may be 
blocked by sand sacks or grasses. Many communities build 
small sand dams on these rills and gullies for additional 
water harvesting. 

 
Figure 7: Self help groups digging terrace in Makueni, 
Eastern Province, Kenya 
 
 

Figure 8: Completed terracing near Kola, Kenya 

What is involved in long term maintenance? 
 The community SHG needs to recognize and accept the 
responsibility for long term maintenance of the sand dam and 
its banks and terraces. The following are the most important 
things to check: 

• Immediately after a heavy rain, inspect the sand dam for 
damage.  

o Check to make sure no water is going around the 
wings. If it is, extend the wings.  If this is not done, the 
dam will wash out on that side and the work is lost. 

o Check to see that tree trunks, branches and other 
materials that have been carried down the river are 
removed. 

• Check for erosion downstream and renew plantings of 
Napier grass. Sometimes the length of the wings can be 
extended to prevent this erosion. 
• Check that erosion is not occurring at the apron (i.e. the 
area directly under the primary and secondary spillways), 
along the bottom of the spillway and along the bottom of the 
wings downstream.  If it is, reinforce the apron with cement 
and/or stones. If this is not done, the dam wall will wash away 
in the next rains. 
• Check for leaks and/or cracks in the masonry of the dam 
wall and wings and repair immediately. 
• Check the banks upstream and downstream and renew any 
plantings to control erosion. 
• Check the terraces and replant any embankments that are 
damaged. 
• Consider fencing if you see damage from animals on the 
terraces (or use vetiver grass). 
• Think seriously of making more sand dams above and/or 
below the first one.  A series of sand dams creates much more 
water storage, raises the water table, and increases the 
vegetation in the area.  In the long term, this change will 
significantly improve the ecology of the area and the lives of 
the people. Sand dams can be placed every 1 to 2 kilometers 
along a seasonal river bed, and each one benefits the next. 

Terracing is important! With terracing,  
“Where the rain runs, we make it walk. 
Where the rain walks, we make it crawl. 
Where the rain crawls, we make it sink into the ground.” 

-National Geographic, November 2009 
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Each one slows down the rush of flood water, and allows 
water to be stored rather than running to the ocean. 

Why do you often extend the sand dam height 
after a year or so? Why don’t you just build it 
higher to begin with? 
If the sand dam wall is built higher than 1 meter at first, it may 
fill up with silt.  We want only coarse sediment (sand) to settle 
behind the dam wall.  Once the sand dam is filled with sand, 
the wall can then be raised another meter and the sand will fill 
this extended space. Coarse sand increases the storage 
capacity of the dam because of its high porosity.  

How do you prevent silt from clogging up the 
sand dam? 
If a sand dam is poorly located, badly designed or not 
regularly maintained, it will fill with silt instead of sand and 
the amount of water it stores will be significantly reduced.  
• The site must be on a seasonal river with a sandy river bed 

and coarse sand. 
• The height of the first spillway should be 1 meter so that 

the lighter silt flows over the spillway and the heavier sand 
sinks to the bottom and is stored by the dam. 

• Terraces must be built upstream on the banks of the river 
to stop the rapid flow of water and silt into the river bed. 

• The ridges of the terraces must be planted with napier or 
vetiver grass to anchor the terraces, prevent erosion and 
keep silt on the banks. 

• The banks of the river bed can be planted with more 
grasses and trees to further anchor the soil and provide 
good quality fodder for animals during drought periods. 

What about the people downstream? Do they 
lose water? 
In our area it is clear that the total amount of water spilling 
over a sand dam after a rain is much higher than the volume 
stored in its reservoir. Only about 2% of the total water 
coming from the particular catchment of one dam is stored in 
its reservoir (Hut et al, 2006). 

What is the cost benefit of a sand dam? 
These calculations were done at Utooni Development 
Organization, Kola, Kenya in 2010.  

We calculated the cost of building a sand dam by adding a) the 
average cost of the dam including all staff and materials and 
b) the community self help group (SHG) contribution as 
detailed below*. 

Our water engineers estimated the volume of water in an 
average dam. 

The cost of water is the current rate in 2010 in the target area 
if people buy water. 

For the average sand dam alone:  (US$ 1= KSH 75/-) 

   KHS  US$ 

Cost of average dam: 575,184/- 7,669 
*SHG contribution:   640,000/- 8,533 
Total cost:  1,215,184/- $16,202 
 
Volume of water in average dam  100,000 cu. m 
Cost of water per cu meter: 100/- $1.33 
Value of water:  10,000,000/- $133,000 

Cost benefit ratio in first year of operation: 1,215,184: 
10,000,000 or 1:12 

 (US$ 16,202: 133,000 or 1:12) 

*SHG contribution includes the volunteer labor and meals that 
the SHG members contribute to the sand dam construction. 
The rate of 250/- per day is the average rate for casual labor in 
the area. 

SHG member 
Contribution 

# 
members 

# 
days 

# 
rate/day 

total 

Digging 
Foundations 

40 6 250/-   60,000/- 

Collecting 
Stones and 
Sand 

40 30 250/- 300,000/- 

Collecting 
Water 

40 2 250/-   20,000/- 

Building 40 20 250/- 200,000/- 
Food during 
Building 

 20 
days 

3000/-   60,000/- 

Total 
contribution 
for 1 dam  

   640,000/- 

 

Why do you always work with community self 
help groups in building dams? 
Our organization, UDO, works among the Kamba people in 
Eastern Kenya. UDO was founded by a local farmer, Joshua 
Mukusya, and makes use of cultural knowledge and practice.  
One of the Kamba’s strongest cultural traditions is ‘mwethya’ 
or people working together in unity on a task for the common 
good. This cultural tradition is a major part of the success of 
the sand dam project. People are very comfortable getting 
groups together for mutual tasks such as building houses, 
raising money for weddings and funerals, and doing merry-go-
rounds (the latter is a traditional method of micro-finance, in 
which each person contributes a set amount of money each 
month and the total amount is given to a different member 
each month).  UDO has used this valuable tradition to help 
groups get together for holistic plans and long-term action to 
move group members together from subsistence to prosperity 
through water, food, and income security. Water security 
always comes first. As one woman said to us, “We don’t want 
relief. Give us water and we can grow our own food.” 

Sustainable development projects are best started and 
maintained by local people with local ownership, local 
decision making and local resources. A community self help 
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group that already works, or wants to work, on water and food 
security is a natural partner for development organizations 
seeking the same goals.  

The advantages of working with self help groups in building 
sand dams are: 
• The group takes charge and develops local ownership of 

the sand dam;  
• The group’s contribution of labor and materials reduces 

the cash cost of the sand dam by approximately half; 
• The group feels ownership of the developing assets, water 

and sand and the restored vegetation; 
• Training with the group helps in strengthening group 

knowledge, skills and practice to initiate other projects; 
• Groups can get together and exchange knowledge and 

skills, motivating and helping each other; and 
• Income generated from the dam assets (e.g. from sales of 

water, vegetables, fruits and fodder) is then available for 
other group projects. 

Roland Bunch’s book Two Ears of Corn is a good text that 
reflects the UDO philosophy of working together with 
community groups.  We use this text when training new staff 
in our organization. [The book is available from ECHO’s 
bookstore: www.echobooks.org.) 

How do you work with community self help 
groups to build sand dams? 
We work only with registered self help groups that are active 
in other projects before they come to us and request assistance 
in building sand dams. We work with the group for six months 
to make sure that they are motivated and ready to start a sand 
dam project. 

We use another traditional cultural practice, ‘kuthiana,’ in 
working with the community self help group. ‘Kuthiana’ is the 
spying out of the land and then copying good ideas. We have 
used this method of oral and visual learning as a major 
communication strategy for training of community groups 
through exchanges.  Groups travel together to observe other 

successful groups and learn from them, thus accelerating 
learning and knowledge sharing on water and food security in 
the most efficient method possible—one based on their own 
oral tradition of learning from observation of others. 
Successful local self-help members conduct much of the 
training. 

Groups get together to help each other build sand dams, most 
often when a group is building its first sand dam, when the 
group is very small, or when the sand dam is especially big.  It 
is common to have three or four groups working on one dam.  
Groups that have built many dams are very experienced: they 
work fast with little direction except from the Dam 
Coordinator and the Artisan who make sure the design is 
followed and the quality of the construction is high. 

We have designed and used trainings on six sets of capacity 
building skills to support and encourage ‘mwethya,’ using the 
learning technique of ‘kuthiana.’ The first three sets are given 
to the group in their first year of partnership with us (Stern, 
2009).  We have found that these trainings must often be 
repeated throughout their association with us. These capacity 
building sets are: 
• identity and vision   
• governance and leadership 
• strategic planning 
• performance and results 
• relationships and communication 
• resource development. 

Our best trainers are members who have built many dams, 
made many mistakes and learned from them, and are in groups 
that are now economically successful (making money).  

Full references for the article and a few more photos are 
found in a Sand Dams Technical Note (available online at 
http://echonet.org/repository#964:d:SandDams, or write to ask 
us for a copy). 

ECHOES FROM OUR NETWORK
Soil Microorganisms from Compost Tea 
Eric Broberg, heading to Latin America with the Peace Corps, 
wrote to us: “I found the article on ‘Multiplication and Use of 
Soil Microorganisms’ in the January 2011 EDN (Issue 110) to 
be interesting yet glaringly absent was any mention of 
compost tea, especially since Dr. Elaine Ingham is referenced 
at the beginning of the article. I recently had the privilege of 
attending a two-day workshop on compost and compost tea 
given by Ian Davidson of Biologic Systems, USA, who is a 
protégé of Dr. Ingham.  

“Compost tea is created aerobically and multiplies the vast 
diversity of microorganisms in the soil foodweb including 
bacteria, fungi, protozoa, microarthropods, nematodes, etc. 

EM is created anaerobically and does not nearly contain this 
diversity. Ian believes that it offers only a fraction of the 
benefits of compost tea. 

“There are two kinds of compost tea, a compost extract and an 
actively aerated compost extract. The extract is a very simple 
method that would be appropriate to rural areas in the non-
industrialized world. It consists of putting some high-quality 
compost, worm castings, and/or native humus into a ‘tea bag’ 
(old shirt, nylon stocking, etc), and submerging this in a 
bucket or a barrel. The bag is then massaged roughly in the 
water for five minutes, to knock off the microbes. The bag is 
taken out and food for the microbes is added, such as fish 
hydrolysite, a proteinaceous product easily made from fish 
that feeds not only bacteria…but fungi as well. The whole 

http://www.echobooks.org/ProductDetails.asp?ProductCode=796
http://www.echobooks.org/
http://echonet.org/repository#964:d:SandDams
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concoction is then immediately applied as a root drench or 
foliar spray. 

“More equipment, namely some kind of air pump, is needed to 
make an actively aerated compost tea ‘brew.’ The main 
benefit of doing this is that it activates the microorganisms to 
create a ‘slime layer’ that helps them stick on leaf surfaces 
when applied as a foliar spray. 

“It seems to me that compost tea, when combined with the 
knowledge base of the ‘Soil Food Web approach,’ is the future 
of sustainable agriculture. The science is being done very 
thoroughly by Dr. Ingham and company. Take note!” 

Gliricidia sepium for Rat Control: A 
Recipe 
By Dawn Berkelaar 

We have written in the past about the use of Gliricidia sepium 
for rat control (see Amaranth to Zai Holes p. 214), but were 
not able to give a specific recipe. Recently we heard from a 
network member who has had success using gliricidia. Below 
we give details. 

Background 

First, a bit of background. Gliricidia is Latin for ‘killer.’ The 
common name for the tree in Cuba is ‘mata raton,’ meaning 
‘rat killer.’ This versatile Central American tree is used widely 
around the world for animal fodder, to shade coffee and cocoa 
trees (it is sometimes called ‘mother of cacao’), as a living 
fence, as a green manure, in barriers for erosion control, and 
for firewood. The young shoots are nontoxic to humans and 
are considered to be a delicacy in some parts of Central 
America. Gliricidia can also be used in animal feed. 

We learned from the Nitrogen Fixing Tree Association that 
rodent poison has been made from ground or chopped leaves 
mixed with either corn or rice. The mixture was then 
fermented. Other oral reports said that the poison has been 
made directly from the seeds or by boiling bark with corn. 

Roland Bunch told us years ago that, in Honduras, he had seen 
a few good-sized pieces of gliricidia bark stripped from the 
tree and boiled in water with about 20 pounds of corn. The 
corn was then tossed into the fields. Both rats and mice were 
killed by the treated corn.  Roland shared that it worked, but 
was not as effective as regular commercial rat poison; it took a 
day or two before they started finding dead rats and mice in 
the fields. [This kind of delay is normal in commercial rat 
poisons that act by destroying the ability of the animals’ blood 
to clot.] 

Fermentation seems to be necessary for the rat poison to work, 
according to a 1966 technical report by Harry Hockman titled 
“Mechanism of Rodenticidal Activity of Gliricidia sepium.” 
The report detailed use of gliricidia in Central America as both 
a rodenticide and an insecticide. 

Dr. Hockman isolated a substance called coumarin from the 
leaves of gliricidia. This compound is itself not especially 

toxic. But it is converted by bacteria into dicoumarol, which is 
chemically so similar to vitamin K that it interferes with the 
normal role of vitamin K in permitting the blood to clot. This 
was shown in 1948 to be effective in killing rodents. It is not a 
rapidly acting substance, but repeated doses result in fatal 
hemorrhages within a few days. Rats fed baits containing 
dicoumarol feed freely and do not develop the bait shyness 
that is so common with other rodenticides. 

The article detailed how Central Americans have used 
gliricidia. “In southern Mexico the bark or leaves are ground 
and mixed with damp corn flour or spread on bananas. In 
Panama the leaves are ground or mashed and then mixed with 
grain. At this point, however, there are two versions of the 
proper procedure. One method requires that the bait be cooked 
or steeped and dried before use, and the other that the 
uncooked mixture be used. At either locality it is worthy of 
note that the ground leaves are mixed with grain and allowed 
to ferment under the conditions of high humidity and 
temperature that exist in these areas.” Others observed that 
“when rats eat it, their hair stands straight up and they bloat up 
and die in four to five days. This is the type of clinical picture 
one would expect from a hemorrhagic poison.” 

Dr. Hockman quoted research in which rats “fed a normal diet 
of unincubated gliricidia leaves in amount of 1.5 grams three 
times a day for six days showed no pathological changes. 
Those fed on incubated leaves in amounts of 1.5 grams three 
times a day for six days showed clear signs of hemorrhage in 
the gut, lung, and spleen.” 

New Information 

The discovery that dicoumarol can be made from gliricidia is 
promising for small-scale farmers.  But we did not have a 
specific recipe to share, until recently. 

After a conversation with ECHO staff member Larry Yarger 
at ECHO’s conference in December 2009, network member 
Jake Hoogland shared some information about his efforts to 
make a rat poison from gliricidia in Boliva where he works. 
“Reading in EDN that [rat and mouse] poison can be made 
with gliricidia, but not finding a good recipe led me to 
experiment. This is what I came up with and [it] has worked 
very well for me for over a year now. Take one branch of 
gliricidia about 5 to 6 feet long and about 1 to 2 inches in 
diameter (it is usually a new shoot less than a year old), cut off 
the bark with a knife in small pieces (about 1 by 2 inches in 
size), and mix with about 3 gallons of shelled corn in a large 
pan. Add water to the top of the corn (no more, a little less is 
better), bring to a boil, and boil for about 10 to 15 minutes. 
Turn off the heat and let set. The next day I like to pour this 
into a 5 gallon pail (to mix it up a bit) and let it ferment for 
two or three days. If I don't need to use it all immediately, I 
dry the extra in the sun to use later.” 

About its use, he commented, “I use it almost all the time 
when I seed, because I don't burn [my fields] and there is a lot 
more straw and other organic matter on the ground for the 
mice to hide in….On the days that I seed I spread the poison 
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in the seeded area at the end of the day, spreading it thicker 
where I suspect that there could be a higher [rodent] 
population. We've had several neighbors that have walked 
through my corn this year commenting on how uniform the 
stand was. Rats and mice eat so many seeds in their corn when 
it first sprouts. If I don't use it when I seed sunflowers, I lose 
over 90% when they are sprouting.” 

Jake Hoogland also shared, “We just had a friend visit…and 
he told me about his experience with the gliricidia poison. He 
said that he has no rats or mice in his house now, and before it 
smelled of rodents because there were so many. What he did 
was to remove the other food sources and put the poisoned 
corn all around his house. He said that after a month he had no 
more rats and mice in his house. He was quite excited when he 
told me because I think that he was skeptical about it.”  

Samples of Moringa Leaves Wanted 
Mark Olson shared information about a research opportunity.  
“I have recently received some funding to carry out studies of 
the genetics of Moringa oleifera, to see how variable the 
species is and to see if its variation is partitioned into 
genealogical lineages that might vary in nutrition, 
antioxidants, etc. 

“I would like to include material from all over the world, and 
am writing to see if you can send me material from the 
moringas that you are growing. I only need 5 to 10 dried 
leaflets (the tiny leaves) from each tree. 

“If you can help and would like to see where your trees fall in 
Moringa's genealogy, please send the leaflets to: 

“Mark Olson; Moringa Genetics Project; Instituto de Biología, 
UNAM; 3er Circuito CU México DF 04510; MEXICO 

“You can download our papers on Moringa evolution at 
www.explorelifeonearth.org/people/pubs.html 

“and you can visit the Moringa Home Page at 
www.explorelifeonearth.org/moringahome.html 

“I will send results to everyone who contributes material so 
that you can see which samples your trees are related to.” 

[Editors: Please let Mark know if you send leaves of trees 
grown from seed received from ECHO. He commented, “We 
will be able to tell how closely related the plants are based on 
their DNA sequences, but the many movements of the plant 
make its history complicated, so the more we know the 
better.”] 

BOOKS, WEBSITES AND OTHER RESOURCES  
SRI Toolkit by the World 
Bank Institute 
The World Bank Institute has 
developed an SRI Toolkit, described on 
the website as follows: “The System of 
Rice Intensification, known as SRI, is a 
set of farming practices developed to 
increase the productivity of land and 
water, as well as other resources. SRI is 
based on the principle of developing 
healthy, large and deep root systems 
that can better resist drought, water 
logging and wind damage. It consists of 
six key elements to better manage 
inputs, utilize new ways to transplant 

seedlings, and to manage water and 
fertilizer application. Reports from 
thousands of SRI farmers and 
practitioners around the world indicate 
that SRI plants develop stronger stalks 
and more tillers, with higher yields and 
even better flavor qualities. The 
growing world population and the need 
for food security, increasing scarcity of 
water resources, predicted changes to 
climate, and inefficiencies in current 
cultivation practices all require more 
sustainable farming and at the same 
time, higher productivity of land and 
water. Growing more with less—SRI 

applications increasingly are showing 
that it is indeed possible.” 

The Toolkit has four parts: 1) a 12-
minute narrated slide presentation 
giving an overview of SRI; 2) a 15-
minute “How To” narrated slide 
presentation; 3) video and audio 
interviews of people involved in SRI; 
and 4) suggested resources for those 
seeking to find more information about 
SRI. 

Access the Toolkit at 
http://info.worldbank.org/etools/docs/li
brary/245848/about.html  

FROM ECHO’S SEED BANK 
Global Seed Saving Project 
Survey  
By Ruth Portnoff, ECHO intern 

We at ECHO would like to gather 
information from our network about 
small-farmer practices and needs in the 
area of seed saving.   With this effort, 
we want to identify helpful insights or 
observations to communicate through 
future ECHO publications.   

What information does ECHO want? 

• The extent to which local farmers 
save their own seed.  For instance, 
do farmers purchase seeds or save 
their own?  Do they save seeds of 
crops other than staple grains? 

• Challenges farmers face regarding 
seed availability 

• Innovative seed storage practices 
that help farmers cope with insect 

(e.g. weevils) or animal (e.g. rats) 
pests and problems associated with 
high temperatures and humidity.  

• Seed germination testing methods 
or other criteria used to determine 
if seeds are suitable for planting. 

How can I provide input to ECHO?   

• Comment on the four bullet points 
mentioned above by sending an 

http://www.explorelifeonearth.org/people/pubs.html
http://www.explorelifeonearth.org/moringahome.html
http://info.worldbank.org/etools/docs/library/245848/about.html
http://info.worldbank.org/etools/docs/library/245848/about.html
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email (echo@echonet.org) or letter 
(17391 Durrance Rd; N. Ft. Myers, 
FL 33917; USA).  Be sure to 
mention that your comments are in 
reference to the ECHO Global 
Seed Saving Project Survey. 

• Respond to an online survey 
(www.surveygizmo.com/s3/49909
9/Global-Seed-Saving-Project-
Survey)  

If possible, please send supporting 
documentation (e.g. photos, drawings 
or quotes from farmers) of seed-
saving techniques and technologies.

UPCOMING EVENTS 
18th Annual ECHO Agricultural 
Conference 
Fort Myers, Florida 
December 6 to 8, 2011 

Plan early to attend ECHO's 18th 
Annual ECHO Agricultural 
Conference (EAC)! Held over a three 
day period, this is a great opportunity 
to network with others who have a 
passion for improving the lives of 
small-scale farmers in impoverished 
nations. Online registration is now 
available. Go to www.echonet.org 
and click on “Conferences and 
Symposiums” under the 
“Agriculture” tab. Alternatively, find 
the registration site at 
www.regonline.com/2011EAC.  
Please note a change (from previous 
years) regarding meals.  No evening 
meals will be provided Tuesday and 
Wednesday.  There will, however, be 
a banquet Thursday evening, 
included in the cost of registration. 

The EAC is a networking 
conference, which means that nearly 
all our speakers are selected from 
among the delegates themselves. If 
you plan to attend the conference and 
have a topic you could speak on, 
please fill out the online presenter 
form that can be accessed through 
links on the registration form as well 
as through the above-mentioned 
ECHO website. Submitted forms will 
be considered by our speaker 
selection committee. 

Our conference includes several 
types of presentations, as follows: 

• Morning plenary talk at the 
Crowne Plaza Hotel in Fort Myers, 
addressed to the approximately 200 
delegates. The topic needs to be of 
interest to a large group of listeners 
who do not all have the same areas of 
agricultural expertise. A morning talk 
is 45 minutes in length. Morning 
‘resource speakers’ are also available 
for a 60-minute informal Meet-The-
Speaker session at the farm on the 
afternoon of the day the morning talk 
is presented. 
• Short evening talk at the hotel 
using PowerPoint. (We no longer use 
overhead projectors.) These 25-
minute talks typically cover a proven 
agricultural practice/technique or 
development approach that has been 
successful where you work and that 
could benefit others who could 
implement a similar idea. 
• Evening discussion at the hotel. 
We will likely feature several 60-
minute discussion groups that 
include opportunity for group 
interaction and participation. Check 
this box if you would like to lead a 
discussion on a particular topic. 
• Afternoon workshop at the 
ECHO Global Farm. Workshops are 
60 minutes long and are more 
‘hands-on’ than the talks at the hotel. 
Most are held outdoors where 
delegates can see a particular crop or 

technology, using the farm as a 
‘living textbook.’ A few afternoon 
talks start indoors, using PowerPoint, 
and then transition to the farm; space 
for such talks is limited as there are 
only two rooms with LCD 
projectors.  

Attendees of our 2010 conference 
indicated interest in topics such as:   
• Cropping and water harvesting 

techniques for semi-arid regions 
• Agroforestry 
• New agricultural practices that 

have spread rapidly 
• Agroecology 
• Soil health in terms of both 

fertility and biology 
• Mulching strategies 
• Farming systems  
• Strategies to grow food under 

difficult conditions (e.g. too wet, 
too dry, hillside farming) 

DVDs featuring content from the 
2010 conference are available for 
purchase in the ECHO bookstore 
(http://www.echobooks.org; search 
for EAC 2010).  We anticipate 
another great time of networking and 
exchanging information at this year’s 
conference.  More information will 
be posted, over time, to the ECHO 
website.  We hope to see many of 
you in December!

PLEASE NOTE: At ECHO we are always striving to be more effective. Do you have ideas that could help others, or have you 
experimented with an idea you read about in EDN? What did or did not work for you? Please let us know the results! 
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	What Is a Sand Dam?

	A sand dam is a reinforced concrete wall built across a seasonal river to hold underground water in sand.  It is initially built one meter high and up to 90 meters across. During heavy erratic seasonal rains, the water and silt flow over the dam, and ...
	The sand dam is always built on bed rock.  A natural aquifer is formed under the sand as water accumulates. Often there is already an aquifer present and the sand dam simply increases the water in it.  Over time, the aquifer increases in size and the ...
	How do people get water from the sand?
	Water is collected from the sand dam in various ways: by a pipe near the bottom of the sand dam wall downstream; an off-take well upstream; a water tank built into the dam wall on the upstream; or scoop holes upstream. Most often, several of these met...
	Where are sand dams appropriate?
	Sand dams are most appropriate in semi-arid and arid areas that experience short, heavy, erratic downpours. These areas typically have seasonal (ephemeral) rivers with sand beds. At a point along a seasonal river bed, the local people may dig scoop ho...
	“We do not want relief.  Give us water, and then we can grow our own food.”
	Sand dams are generally built in remote rural areas without supportive infrastructure, and where government is unlikely to provide for the water and sanitation needs of the people. People in these areas know that their survival depends on their own ef...
	Areas with community self help groups (SHG) that work together on tasks of mutual assistance are ideal for sand dam building.  Sand dams are low cost and low tech, but someone needs to own them, take care of them and use the water for maximum benefit ...
	 They provide a year-round source of water near community members’ homes so they do not have to spend hours walking and queuing to fetch water.
	 Saline water becomes less salty over time as less evaporation occurs: as more water comes into the sand dam, the concentration of salt lessens.
	 The water is cleaner, having been filtered through the sand.
	 The water is protected from parasites and people are less likely to get ill.
	 Increased water capacity allows communities to set up tree nurseries in semi-arid areas where tree planting is otherwise very difficult.
	 Increased water for irrigation provides more food for humans and animals, and more income as food security is realized. People can grow vegetables as soon as a sand dam has water in it, even if there is no rain. Sand dams often fill with underground...
	What are the benefits of sand dams to the environment?
	Sand dams change the environment by restoring and enhancing it:
	 Sand dams transform the environment as the stored water raises the water table level both upstream and downstream from the dams (Brandsma et al, 2009; Frima et al, 2002). As the aquifer increases in size, wells and boreholes have more water and spri...
	 The higher water table increases the natural vegetation. Indigenous trees and riparian plants return to the area, and birds and fish return to the restored ecosystem (fish come over the dam wall and live in new pools that form downriver).  Bio-diver...
	 Increased bio-diversity makes it possible for community members to create a sustainable livelihood in harmony with their environment.
	What are the criteria for locating the sand dam?
	 This trench should be extended into the river banks to see what kind of foundation will be needed for the wings.
	What types of permits are required before construction can begin?
	What is the best time to build a sand dam?
	Primary spillway: The dam will fill very quickly when the rains come (rains in the semi-arid areas where we live are short and erratic but very heavy). The primary spillway will center and discharge the normal flow into the normal river channel during...
	Height: The primary spillway is normally one meter or slightly higher. The chief factor is the height of the normal flow during the rainy season. Other factors are:  the size of the river, the amount of normal flow, the bank heights, and the amount of...
	What needs to be done for immediate maintenance?
	Dam wall curing:
	For the first 21 days after the sand dam is completed, the artisan and the community SHG need to keep a close watch on the dam wall. The concrete must be kept damp to cure it properly.  If the concrete is not kept damp for 21 days, the dam wall may cr...
	Protecting the banks and catchment area around the sand dam:
	 Terracing: Terracing will prevent excessive soil deposits upstream from the dam, by controlling fast, high volume run-off of water that causes soil erosion. It keeps silt out of the dam. Terraces will also conserve water in the embankments and trenc...
	 Terraces are built and maintained so silt is kept out of the sand dam. Silt does not store water well. If silt fills the dam, there is little space for water in the voids. UDO requires the terraces above the dam wall to be dug before the dam wall is...
	 Napier or other grass and/or legumes must be planted on the terrace ridges. Napier grass provides good fodder and serves as an anchor for the terrace, further preventing erosion. [Editor: You can use vetiver grass if free-range livestock might destr...
	 Plantings downstream:  The planting of Napier grass or other grasses or trees is important on the sides of both banks downstream to stabilize the site and prevent erosion.  This planting needs to be done immediately after construction.
	 Fencing: The community group may want to build a fence around the water points in the river bed upstream to protect the area from animals fouling the sand and reducing the dam’s water storing capacity.
	 Potential erosion spots: Small rills or gullies near the site should be blocked to prevent soil erosion.  These may be blocked by sand sacks or grasses. Many communities build small sand dams on these rills and gullies for additional water harvesting.
	The community SHG needs to recognize and accept the responsibility for long term maintenance of the sand dam and its banks and terraces. The following are the most important things to check:
	 Immediately after a heavy rain, inspect the sand dam for damage.
	o Check to make sure no water is going around the wings. If it is, extend the wings.  If this is not done, the dam will wash out on that side and the work is lost.
	o Check to see that tree trunks, branches and other materials that have been carried down the river are removed.
	 Check for erosion downstream and renew plantings of Napier grass. Sometimes the length of the wings can be extended to prevent this erosion.
	 Check that erosion is not occurring at the apron (i.e. the area directly under the primary and secondary spillways), along the bottom of the spillway and along the bottom of the wings downstream.  If it is, reinforce the apron with cement and/or sto...
	 Check for leaks and/or cracks in the masonry of the dam wall and wings and repair immediately.
	 Check the banks upstream and downstream and renew any plantings to control erosion.
	 Check the terraces and replant any embankments that are damaged.
	 Consider fencing if you see damage from animals on the terraces (or use vetiver grass).
	 Think seriously of making more sand dams above and/or below the first one.  A series of sand dams creates much more water storage, raises the water table, and increases the vegetation in the area.  In the long term, this change will significantly im...
	Terracing is important! With terracing,
	“Where the rain runs, we make it walk.
	Where the rain walks, we make it crawl.
	Why do you often extend the sand dam height after a year or so? Why don’t you just build it higher to begin with?
	If the sand dam wall is built higher than 1 meter at first, it may fill up with silt.  We want only coarse sediment (sand) to settle behind the dam wall.  Once the sand dam is filled with sand, the wall can then be raised another meter and the sand wi...
	How do you prevent silt from clogging up the sand dam?
	If a sand dam is poorly located, badly designed or not regularly maintained, it will fill with silt instead of sand and the amount of water it stores will be significantly reduced.
	 The site must be on a seasonal river with a sandy river bed and coarse sand.
	 The height of the first spillway should be 1 meter so that the lighter silt flows over the spillway and the heavier sand sinks to the bottom and is stored by the dam.
	 Terraces must be built upstream on the banks of the river to stop the rapid flow of water and silt into the river bed.
	 The ridges of the terraces must be planted with napier or vetiver grass to anchor the terraces, prevent erosion and keep silt on the banks.
	 The banks of the river bed can be planted with more grasses and trees to further anchor the soil and provide good quality fodder for animals during drought periods.
	What about the people downstream? Do they lose water?
	What is the cost benefit of a sand dam?
	Why do you always work with community self help groups in building dams?
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