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Water harvesting and storage structures to impound runoff generated from upstream
catchment areas.

Small earth dams are water harvesting storage structures, constructed across narrow
sections of valleys, to impound runoff generated from upstream catchment areas.

Establishment / maintenance activities and inputs: Construction of the dam wall begins with
excavation of a core trench along the length of the dam wall which is filled with clay and
compacted to form a ‘central core’ that anchors the wall and prevents or minimizes seepage.
The upstream and downstream embankments are also built using soil with a 20-30% cla
content. During construction - either by human labour, animal draught or machine (bulldozer,
compacter, grader etc.) - it is critical to ensure good compaction for stability of the wall. It is
common to plant Kikuyu grass (Pennisetum clandestinum) to prevent erosion of the
embankment. The dam is fenced with barbed wire to prevent livestock from eroding the wall.
Typical length of the embankment is 50-100 m with water depth ranging 4-8 m. An emergency
spillway (vegetated or a concrete shute) is [Jrovided on either, or both sides, of the wall for
safe disposal of excess water above the full supply level. The dam water has a maximum
throwback of 500 m, with a capacity ranging from 50,000 - 100,000 m3.

Natural / human environment: The dams are maian/ used for domestic consumption,
irrigation or for watering livestock. If the dams are [ocated on communal lands, their
establishment requires full consultation and involvement of the local community. The
government provides technical and financial assistance for design, construction and
management of these infrastructures. Community contribution includes land, labour and local
resources. The community carries out periodic maintenance of the infrastructure - including
ve%etation management on embankment, desilting etc. - and of the catchment areas (through
soil and water conservation practices).

Small Earth Dams

Manual construction of a small dam requires community action: soil is transported in bags, piled up and compacted layer by layer (Maimbo
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Dimensions and main components of a small dam: (1) water body; (2)
dam wall (with layers of compacted soil; side slopes 3:1); (3) central
core ('key'); (4) grass cover; (5) stone apron; (6) spillway

Southern Province
Technical knowledge required for field staff / advisors: high

Technical knowledge required for land users: high

Main technical functions: control of concentrated runoff: retain / trap,

water harvesting / increase water suppl
& PPy Author: Mats Gurtner, Center for Development and Environment,

Uni ity of B
Aligned: -contour niversity ot Bern

Vegetative material: G : grass

Grass species: Pennisetum clandestinum

Dam/ pan/ pond

Depth of ditches/pits/dams (m): 4.00

Length of ditches/pits/dams (m): 50.00

Construction material (earth): 20-30% clay content
Specification of dams/ pans/ ponds: Capacity 100000.00m3

Dimensions of spillways: 5.00m

Vegetation is used for stabilisation of structures.

navAniif waz u[]agjasa: Rnaznf, Sogdu caz of] Ay

nausauou JalanauwrsSa was aalgane daxanFadugaiiFgSunsiivanalBany
e &[] BAD EAv: ndia0 Be 60 Hobigysdio ding v["ae n.a.
(8ia[] Bo:Dam volume, length: 10°000 m3 (44 m long; 8 m deep))
o Szpuiiuii] BAESunav&a[ BAO BRY: n.a.
o Bonacand§y (Jufu [ aah 1 USD = uffemgy
o AfcS))IUIECRR 2ajnﬂnqgu833ﬂnn@ﬂuﬁ@@n

AaaznanauSagiig

1. Site selection in consultation with community. (] avztoad aaaufNone)

2. Dam survey and design: Topographical survey of dam area; using leveling equipment (dumpy level or theodolite); Determination of dam wall
dimensions. (J austaxq aaﬂuﬁ[lNone)

3. Dam wall construction: Excavate core trench (usually 4m wide; 2m deep). Excavate and transport clay-rich soil to the dam site. Construct core
and embankments (slope angles 3:1). Continuously compact placed soil. ([ agztaad aaaufiNone)

4. Construct lateral spillway(s), 5-30m wide (depending on the flood flow and the return slope). (] asztaad aaaufNone)

. Design and installation of irrigation and drainage infrastructure (in case of crop production). (0 auzcaad aaaugfiNone)

6. Completion: plant kikuyu grass on dam embank-ment, spillway and irrigation canals and fence of; alternatively line with cement (0 auztaad
aaaugfiNone)
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1. Catchment conservation to minimise siltation of dam and irrigation infrastructure (continuous). ([J auscad E\muﬁ[lNone)
2. (Re-)planting grass on dam and irrigation infrastructure (annually, using hand hoes). (0 asztaad aaaufNone)
3. Desiliting of the dam (every 5-10 years): excavate and remove the silt deposited in the dam. ([ avzcoad aaﬂuﬁ[lNone)
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4. Cleaning of dam and irrigation infra-structure (annually): remove trees/ shrubs from dam / canals. If concrete lined: repair of any damages.

(0 avzcaad aaaugiNone)
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e Small earth dams allow for the diversification of income activities
including tree nurseries, brick making, fish farming, raising ducks
and geese and thus alleviate poverty

improvement of access to markets will be crucial to support such
income generating activities

e Saves people’s time by reducing the distance to fetch water for
domestic use

clear and equitable water use rights and agreements
e Reduced risk of crop failure by bridging prolonged dry periods and
as such contribute to food security and climate change adaptation

How can they be sustained / enhanced? combine with water
saving cultivation practices such as mulching, pitting etc.

e Reduced damages from soil erosion and flooding by storing
excessive runoff water

How can they be sustained / enhanced? use an integrated
watershed management approach to reduce flood and erosion risk

e Possibility for watering cattle near the village reduced soil
compaction and erosion

How can they be sustained / enhanced? regulate access of cattle
to avoid degradation around the water source and protect water
source from pollution
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e Dams are communally owned requires strong organisation and
commitment by community
e Risk of siltation de-silting and Catchment conservation is essential
e Vulnerability to climate change increase depth and design storage
to last at least for two rainy seasons
e Evaporation and seepage losses maintain minimum design depth
of 4 meters; if seepage is high: provide impervious material on the
upstream embankment, i.e. clay or plastic lining if necessary
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e Book project: SLM in Practice - Guidelines and Best Practices for Sub-Saharan Africa (SLM in Practice)
e Book project: Water Harvesting - Guidelines to Good Practice (Water Harvesting)
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e Nissen-Petersen E. 2006. Water from small dams. A handbook for technicians, farmers and others on site investigations, designs, cost
estimations, construction and maintenance of small earth dams:

e Morris P. H. 1991. Statement of Policy: Progress Review of the Drought Relief Dam Cons/ruction Project, Southern Province. Part 1 — Main
Report. Irrigation and Land Husbandry Branch, Department of Agriculture, Chéma:

e Sichingabula H.M. 1997. Problems of sedimentation in small dams in Zambia. Human Impact on Erosion and Sedimentation (Proceedings of
the Rabat Symposium, April 1997. IAHS Publ. no. 245, 1997:
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e The Jesuit Centre for Theological Reflection. 2010. Social Conditions Programme.: http://www.mywage.org/zambia/main/minimum-
wage/comparitive-minimum-wage
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