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Introduction

1. Drastically disturbed areas:


(1) human activities: building, road, mining


(2) water and wind erosion

2. Disturbed areas need vegetation for stability: reducing erosion, sedimentation, 
pollution, …

3. Public benefits for on-site and off-site people

11-1 Construction sites

1. Vegetating building sites


(1) vegetating: topsoil, fertilizer, irrigation


(2) debris basin: catch the sediment produced by runoff from building area (fig. 
11-1)


(3) replacement topsoil: improve texture, organic matter, fertilizer


(4) timing: cool or warm season for vegetating with different plants or grasses

2. Vegetating road construction sites


(1) steep bank need to be stabilized


(2) preparing roadbed: solid foundation and adequate drainage, fertilizer


(3) native and introduced species of perennial grasses are used


(4) seeding steep bank by machine (fig. 11-2)


(5) wattles: bundles of woody brush (fig. 11-3)


(6) establishing vegetation is more difficult in arid and semiarid regions without 
irrigation


(7) plastic sheet covering (fig. 11-4)

11-2 Mined areas and mine spoils

1. Mining operation: surface and shaft mining (fig. 11-5)

2. Extremely acid mine spoils


(1) sulfuric acid from coal mines (note 11-1)


(2) pH drops to 2 or 3, oxidation of sulfides


(3) seepage water flow to stream, pond, lake


(4) bury spoils to reduce acidification

3. Areas disturbed by mining


(1) land area disturbed by mining (fig. 11-6)


(2) erosion, sedimentation, and toxic drainage waters from spoils (fig. 11-7)


(3) evaporite deposits: phosphates, potash

4. Surface mining legislation


(1) Surface Mining Control and Reclamation Act in 1977, US


(2) administration, collect fund, techniques

5. Vegetating mine spoils


(1) highwall from mining: must be smoothed before it can be stabilized (fig. 
11-8)


(2) surface needs to be covered with soil or similar rooting medium


(3) some spoil materials can be made more suitable for vegetating


(4) restore mining sites to be cropland (fig. 11-9)

11-3 Areas of high erosion hazard

1. Reclaiming gullied land


(1) reclaiming gully is expensive (fig. 11-10)


(2) process divided into five steps



a. divert the water away from the head



b. smoothen side slopes: <50% or < 33%



c. smoothen channel slope: < 0.5%



d. grassed waterway (fig. 11-11)



e. fenced to exclude domestic animals


(3) drop construction: (fig. 11-12)

2. Grassed waterways


(1) grassed waterways: vegetated waterways


(2) size and shape: v-shaped, parabolic, trapezoidal (fig. 11-13)


(3) 10- to 25-year storm design


(4) vegetating different varieties of grasses (fig. 11-14)


(5) stone lining installed (fig. 11-15)

3. Streambank stabilization


(1) stream naturally meander (note 11-2)


(2) human impacts: influence runoff and erosion


(3) vegetative cover for stabilization (fig. 11-16)


(4) techniques for vegetating (fig. 11-17)

4. Pondbank stabilization


(1) damming a gully is cheaper


(2) control runoff and sedimentation (fig. 11-18)


(3) water flow velocities, wave energy

5. Landslides, soil slips, and mudflows


(1) mass movement: landslide, rock slide, debris slide, soil slip, mudflow (debris 
flow)


(2) water, gravity, earthquake


(3) mountainous areas or steep hills (fig. 11-19)


(4) providing drainage to reduce water content


(5) deep-rooted vegetation is helpful


(6) terrace, layer of stones, or various structural support measures used to prevent 
landslide

11-4 Sand dunes

1. Produced by strong winds blowing across an area that serves as a sand source (fig. 
11-20)

2. Stabilizing coastal sand dunes


(1) salt spray from ocean that make it harder to establish vegetation on the dunes


(2) plant salt-tolerant vegetation (Table 11-1)


(3) erosion control structures

3. Stabilizing Great Lakes dunes


(1) lots of research from Michigan State Univ.


(2) planting vegetation to stabilize sand dunes consisted of several rows of 
different plants

4. Stabilizing inland dunes


(1) non-irrigation system: establishing drought-resistant annual plants


(2) irrigation system: slope gradients less than 5%, fertilized, plant crop, leave 
crop residues

5. Dune leveling


(1) reduce slope, thinner deposit, permit deep plant roots to reach underlying soil


(2) wind deflectors and barriers, snow fence

6. Managing stabilized dunes


(1) prevent deterioration (trail, vehicles, …)


(2) overgrazing, fires, homesites, tourist


(3) mechanical and vegetative techniques

11-5 Disturbed alpine and arctic sites

1. Alpine sites: 


(1) high elevation, mountainous areas


(2) growing season is only 60 days, 


(3) strong wind, precipitation as snow


(4) soil is thin, rocky, infertile

2. Arctic sites: 


(1) high latitudes, cold temperature


(2) short growing seasons, shallow soils

3. Native vegetation includes few species

4. Oil was discovered in 1968 on the arctic coast, pipeline established (fig. 11-21)

5. Building pipeline, disturbing soil and vegetation along its route

Summary

1. Construction sites produce both cuts and fills that may be highly erodible


(1) building site


(2) road construction

2. Surface mines disturb more area than shafting


(1) sulfuric acid, environmental problems


(2) topography needs to be smooth


(3) legally required for mining

3. Gullies will continue to enlarge


(1) diverting the head water


(2) smoothing the area


(3) establishing erosion-resistant vegetation

4. Streambank stabilization

 
(1) naturally meander and erode their banks


(2) water-tolerant vegetation

5. Mass movement: landslide


(1) reducing the slope gradient


(2) diverting enough water avoiding wetness

6. Sand dunes


(1) non-irrigation and irrigation vegetations


(2) protected from excessive grazing and traffic

7. Alpine and arctic areas: 

