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Masonry check-dams are non-permeable, low-based masonry structures that span the entire width of a river bed.  They are built at a right angle to the water flow forming a horizontal line. 
Masonry check-dams can be constructed at deep gullies at the depth of 2.5-4 meters; however, needs height increment or upgrade yearly to close all the gully depth. The upgrade or height increment process is gradual.

Geographical Extent of Use
Masonry check-dams are suitable for all land uses, particularly in rangeland areas with some level of stoniness. Masonry-check dams are used to check deep gullies and to treat big gullies at grazing and cultivated lands. 
It can be implemented for all agricultural soils and is best at below 2% slopes. Masonry check-dams are built-in at rocky places, for pending of water for some periods.

Technical preparedness
· Agree with communities on locations, user rights and maintenance. Support community’s agreement using bylaws. 
· Provide the input of engineers for the initial design and profile.  
· Setting out work should be done by surveyors together with the foreman.  
· Construction should be done by experienced masons under supervision of a foreman and experienced technical personal.

Site selection and design
Masonry check-dams are constructed in a cascade in integration with the water spreading weir (WSW). Thus, site identification work is not only for one masonry check-dam, but the study is for the cascade. In the cascade, masonry check dam suitable site selection& design Criteria:
· Site selection (spacing between the successive dams: top of down dam equal to foot of upper dam, topography of the site highly increasing at both side, small inclination across the river, opportunities for upgrade, gully depth up to 4 meters, erosion at the side of the gullies, and expected effect upstream & downstream)
· Profile data taking (measure maximum effect with maximum structures height, reference points and collect profile data)
· Design documents (General design with fix points and GPS data, profile design, section drawing, BOQ and construction specification)

Required surveying and Construction tools
One theodolite, range poles, string rope, measuring tape of 50-meter & 5meter length, spirit level, spray paint, machete, hammer, shovel, pick axe. sledge hammer, float, mason trowel, wooden sticks, measuring box, watering can and equipment to carry stones, cement, water, gravel and sand.
Design & technical standards
The design of a masonry check dam depends on the gully depth (H). Considering the gully depth (H), it could be a simple, double or triple basin. Basin width depends on water layer (expected flood level). The basin width, walls strength and counter bearing thickness could be as per below table.  Masonry check dam foundation depth equal to 1.2 H.  
The thickness of the basin is 35 cm for standard weir and 50 cm for reinforced weir.  Stones to be used for basin work should be, hard and of sufficient size and should be placed tightly together.
Layout and Construction Procedures 
Setting out/ Layout Steps:
 1. Main weir Basin, 2. Wall & counter bearing weir, 3. Upstream & downstream side protection) 
Excavation work steps: 
1. Mass excavation (downstream basin excavation of 70 cm from the natural ground) should be completed and checked by leveling instrument. 
2. Trench excavation as per the design
Construction steps:
1. The foundation (wall, counter wall foundation)   
2. basins, triangle support wall and couture wall 
3. Finalize wall construction
4. counter bearing weir and side wall construction 

Planning and implementation arrangement
· Estimate amount of stones, sand, cement, water, masons and daily laborers based on the design.
· Organize construction logistics, procurement of materials and masons & daily labors. 
· Implement setting out, excavation and construction following above steps. 
· Supervision, technical support and documentation
Cost elements and Work Norm
WSW construction needs skilled masons. 
Minimum work norm: 
· Stone collection 0.5 m³/PD & Excavation: 0.75 m3/PD  
· Mortar preparation: 1 m³/PD 
· Masonry work: 2 m³/PD
Construction Procedure
For construction use mortar (Cement and sand mixture) with 1:4 ratio and large, rough stones with a diameter of more than 30 cm. 
When working the masonry in layers the stones should be laid in staggered manner to increase the strength. The upper part of the masonry check dam should never be smoothened with mortar; it should be left rough because a rough surface diffuses the energy of water better.  

Management and maintenance 
A Masonry check-dam can be operated and managed by the community.   
The community needs to be organized and participate starting from the planning phase.

Integration and Management Requirement
One masonry check dam alone will not solve all the erosion problems of a wide valley. Masonry check dam & water spreading weir should be constructed in series. 
Masonry check dam should be combined with other soil and water conservation measures such as Dry-Stone Measures, area closures and biological conservation measures.

Limitations
Masonry check dam construction requires technical skills for design, setting out and construction. 
Masonry check dam constructed in dry river valley that difficult to estimate the flood amount for design.
