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Introduction

1. Conservation structures are expensive

2. Only a specific need exists

3. For water and wind erosion control

10-1 Terraces and diversions

1. Bench terraces (fig. 10-1)


(1) carry soil from uphill side of a strip to the lower side


(2) more labor was required

2. Graded terraces: intercept runoff and carry it to a protected outlet (fig. 10-2)


(1) advantages: reduce rill and gully erosion


(2) disadvantages: increase land slope (vertical)

3. Steep-backslope terraces: grass-backed or narrow-backed (fig. 10-3)


(1) advantages: easy to farm


(2) disadvantages: untillable backslopes, reduce cultivated area

4. Contour bunds and Fanya Juu terraces


(1) contour bunds: small version of graded terraces, 1.5-2 m


(2) Fanya Juu terraces: in Ethiopia and Kenya, digging a trench across the slope

5. Terrace design


(1) 10-year-frequency storm


(2) terrace spacing: must make the land farmable as well as control erosion (fig. 
10-4)



a. vertical interval (VI)



b. horizontal interval (HI)


(3) terrace layout: choosing appropriate sites for the terraces, vegetated waterways, 
channel, …


(4) parallel terraces: straight across the landscape


(5) construction: clearing trash, smoothing land, waterways, channel, (fig. 10-5, 6)

6. Farming terraced fields


(1) seedbed preparation, planting, cultivating, harvesting operations


(2) proper placement of short rows (fig. 10-7)

7. diversions: 


(1) ditch or channel on downhill side (fig. 10-8)


(2) specifications: 10-50 year storm, vegetated, flat bottoms, channel depth, …

8. Outlets for terraces and diversions: discharge


(1) tile outlets: underground outlets, pipe


(2) advantages: less soil is lost


(3) disadvantages: costly


(4) specifications: detention storage, tile-inlet riser (fig. 10-9), engineering 
procedure


(5) construction: similar to the installation of tile drain lines

10-2 Gully-control structures

1. Broken rock for gully control


(1) stone and broken rock used for reducing erosion in water ways and gully


(2) thickness of stone related to the site and velocity of runoff water


(3) rock barriers: flexible enough 

2. brush, log, or timber barriers: temporary wooden structures used to slow runoff and 
trap sediment in water ways and gullies


(1) brush and log barriers: small


(2) timber barriers: large

3. Brick barriers: fired construction brick (expensive), sand-cement or soil-cement 
blocks, sun-dried clay bricks (easily weathered)

4. Drop structure: 


(1) small dam with a spillway to stabilize steep waterways (fig. 10-10)


(2) failure due to water washing soil away

5. Chutes: 


(1) spillway to collects runoff water on steep slope (fig. 10-11)


(2) long chutes, concrete chutes, …

10-3 Road ditches and culverts

1. Road ditches


(1) ample capacity for runoff water


(2) proper graded and vegetated to control erosion


(3) low point need a culvert or other structure


(4) ditch banks need to be properly shaped and vegetated

2. culverts: allow water to pass under a road


(1) large enough to carry runoff


(2) excess size will add great cost


(3) not too high and too low

3. Other roadway structures


(1) chute, pipeline, check dams, barriers


(2) small bridges, overpass, …

10-4 Earthen dams

1. Objectives: to trap sediment, stabilize drainage ways, reduce erosion, store excess 
water temporarily to reduce flood damage, store water for multiple uses

2. Three classes: based on severity of damage


(1) class A: light damage


(2) class B: middle damage


(3) class C: serious damage 

3. Soil-saving dams (sediment-storage dams)


(1) intercept and trap waterborne sediments (silt pond)


(2) sufficient freeboard (height above the spillway) must be provided


(3) basins are typically not very large

4. Grade-stabilization dams


(1) to prevent gullies from continuous erosion (fig. 10-12)


(2) size and cost increase with gully growing

5. Farm ponds


(1) reserve water for livestock, fire protection, irrigation, and many other needs


(2) made simply across a small drainageway

6. Flood control dams


(1) under the law to build flood control dams


(2) main purposes: flood control and grade stabilization


(3) 10- to 50-year storm (fig. 10-13)

7. Design and construction of dams: detailed technical information is needed to select a 
suitable site and to plan, justify, and build an earthen dam

10-5 Streambank protection

1. Bank erosion: perennial stream is severe

2. Current deflectors: faster-flowing water away from eroding stream banks


(1) regular dikes: stone or rock above stream surface into a slight angle downstream


(2) vane dikes: placed far enough upstream

3. Bank protectors


(1) toe protectors: stabilize streambank (fig. 10-14)


(2) hardpoints: edge of the bank


(3) revetments: retaining wall (fig. 10-15, 16)

10-6 Flood control

1. Levees and dikes


(1) levee: keep water off land, concrete


(2) pumping water

2. Floodways


(1) providing an alternate channel to keep floodwater away from the protected area


(2) carry the excess river flow

3. Large reservoirs


(1) enough large to allow runoff storied


(2) multipurpose: 


(3) not good for river’s natural ecosystems

10-7 Wind erosion-control structures

1. Woven mat barriers (fig. 10-17)


(1) to protect erodible soil


(2) grasses, reeds, crop stalk, …

2. Snow fence and other wooden barriers


(1) to stop snow from drifting onto highway, airport runway, and other critical areas


(2) taller barrier: expensive

Summary

1. Terraces: reduce erosion


(1) bench terraces


(2) graded terraces


(3) steep-backslope terraces

2. Diversions: direct runoff water away


(1) grassed waterways


(2) underground pipe outlets

3. Gully-control structure


(1) broken rock and stone


(2) barriers: brick, brush, log, timber, …


(3) concrete drop structure: small dam


(4) chutes: concrete chute

4. Road protection: ditch and culverts

5. Earthen dam

6. Current deflectors and bank protectors

7. Levees, dikes, floodway

8. wind-erosion control structures

