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APPENDIX IX-A 

RESIDENTIAL EROSION & SEDIMENT CONTROL 

Increased erosion and sediment movement rates caused by man are superimposed 

on the natural rates of the cycle. Often the impact of these superimposed 

erosion and sediment rates causes nature's ability to readjust the cycle to 

be overtaxed. The overtaxing of nature due to urban erosion and sediment 

movements Is the problem-

High, localized erosion rates can result in the loss of soil and its many 

elements required to support vegetation from areas where it is needed for 

embankments, construction areas, or for development. Hand in hand with high 

erosion rates are high rates of sediment transport and deposition in areas 

where it is not wanted—on roads, in ponds, reservoirs, streams, rivers, and 

harbors. Excessive sedimentation in lakes and streams can reduce or destroy 

their aesthetic and practical values for recreation, flood control, and 

water supply, and it can cause the loss of recreational fishing activities 

by covering and destroying food sources. 

When man's activities increase the rate of erosion and sedimentation, the 

effect of this change must be evaluated. If the changes have adverse 

impacts, steps must be taken to limit erosion, usually at the source. 

Concepts 

Several basic concepts are the foundation for dealing with urban erosion and 

sedimentation. These are: 

o Sediment movement should not be permitted at rates or in quantities 

which will cause significant residual damage. Under ideal conditions 

any change in the nature or amount of sediment leaving a site as a 

result of construction should maintain or Improve environmental quality 

when compared to pre-construction conditions. 
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Strong emphasis needs to be placed on "natural" engineering and land 

planning techniques, which will not only preserve and enhance natural 

features of the land, both on and off the site, but protect them. There 

are techniques which use and improve the natural processes taking place 

at a construction site, during and after the actual construction period, 

rather than ignoring or replacing them with artificial systems. 

There must be increasing recognition that each site has its own set of 

natural resources, land use limitations, environmental conditions, and 

occupancy requirements. These factors and the inter-relationships vary 

from site to site within a community, and variations in design standards 

will be required for achievement of optimum off-site protection. 

There must be continuing recognition of a balance of responsibilities 

and obligations between individual land owners and the public for the 

protection of the environment from adverse impacts of excessive erosion 

and sedimentation. It must be understood that significant Immediate and 

long-term expenditures for the construction and maintenance of this 

protection will be incurred by individual home owners and the community. 

A balance must be struck in determining the acceptable ranges of damage. 

Objectives of Erosion Control 

The objectives of a program of managing urban sedimentation and erosion 

are: 

o To provide a clear understanding of erosion and sediment control 

processes and philosophies, 

o To demonstrate the Impact of these philosophies on an environment for 

human habitation that maintains a level of quality which stimulates the 

reaction that life is a rewarding experience. 

o To promote realistic achievements consistent with alternative design 

solutions, environmental quality, and sound judgment. 

o To provide a method of determining the type and degree of investigation 

required for finding acceptable design solutions which maximize 

environmental quality throughout the anticipated life of the capital 

investment. 

o To encourage design methods and approaches which will result in 

effective facilities requiring minimum maintenance. 
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o To encourage the development of new and better understanding of the 

long-term results of erosion and sediment control practices. 

o To encourage rules, regulations, and laws at all levels of government 

that will be sensitive to the particular environmental conditions and 

values and human needs associated with each specific location. 

o -To summarize recent developments for the benefit of professionals not 

involved in the actual design of erosion and sediment control measures. 

Principles 

Principles for effective soil and conservation in urban development areas 

include the following: 

o There shall be a minimization of changes in the rate of existing erosion 

and the amount of sediment movement throughout the life of a project as 

part of the residential development design process, leading to the 

preservation of environmental quality, 

o There should be a balance between the use of on-site and off-site 

techniques, legislative and regulatory modifications are needed to 

achieve this balance. 

o Flexibility and creativity are needed in the emerging field of erosion 

and sediment control. 

o Control measures selected should be based on evaluations of costs, 

benefits, and other needs. 

o A well-conceived residential development can result in a reduction or an 

elimination of erosion and sediment problems that exist prior to 

construction. 

o Overall catchment area plans and objectives are desirable and often help 

provide a uniform basis for evolving site-specific measures. 

o Specific requirements to prevent erosion and sedimentation should 

recognize the issue of risk, most particularly, the probable frequency 

of events for which protective measures are provided. (This is 

especially true for temporary measures.) 
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o Measures used will vary in their effectiveness at different scales. The 

suitability of measures for specific applications should be evaluated. 

o Long-term maintenance is an integral aspect of erosion and sediment 

control design. 

o The timing and location of construction affects the degree of risk and 

the effectiveness of measures required to control erosion and sediment 

deposition. 

o The fundamental consideration in erosion and sediment control is the 

protection, maintenance, or establishment of ground cover. 

o There should be a balance between the measures required of private 

developers, public and private utilities, public works, and agricultural 

and extractive activities, in relationship to their proportionate share 

in causing erosion and sediment problems. 

Erosion Processes 

There are five types of erosion by water: raindrop or splash erosion, sheet 

erosion, rill erosion, gully erosion, and Streambank erosion. Each type may 

be aggravated when the natural landscape is disturbed. 

Raindrop or splash erosion is the initial phase of water erosion. The 

impact of raindrops supplies the initial kinetic energy that starts soil 

erosion. Raindrop impact has a high capacity for detaching soil particles, 

but only a low capacity for transporting them. The amount of soil detached 

increases the intensity, velocity, and drop size. Raindrop impact splashes 

small amounts of soil but tends to compact the soil mass, reducing its 

ability to absorb water and, in some cases, increasing its resistance to 

erosion by tractive forces. 

The second type of water erosion is sheet erosion, which is characterized by 

the general removal of a fairly uniform thin layer of soil from the land 
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surface. This type of erosion is associated with runoff that often is 

referred to as sheet flow, due to Its characteristic of flowing like a sheet 

over the ground. In contrast to raindrop impact, sheet flow usually has a 

low detachment capacity and a higher transport capacity. Much damaging 

erosion and sediment movement occur this way, 

Streambank or channel erosion is the removal of soil from streambanks and 

stream bottoms. Clearing protective vegetative cover from banks, 

straightening and realigning channels, and construction projects which 

substantially increase the rates and volumes of runoff within the watershed 

can result in degradation and channel enlargement, and an increase In 

sediments transported far downstream from the disturbed area. For this 

reason, channel alterations should be avoided whenever possible; they 

should only be made when it becomes necessary to safely transport expected 

flood flows. 

Rill erosion occurs when sheet flow moves down fairly steep slopes, forming 

small channels with depths up to 1 foot, fairly evenly spaced across a 

slope. When slopes are of loessial soils (unstratified loams chiefly 

deposited by wind) and are improperly finished, rill erosion can be 

unusually serious. 

Gullies are an advanced form of soil erosion resulting from concentrated 

stormwater flow. Uncontrolled runoff in rill channels can continue to 

remove soil, often rapidly, and may turn into gullies up to 100 feet or move 

in depth. Gully erosion often moves more soil than sheet erosion. Gully 

erosion rates are highest for silty soils. 

Erosion Factors 

Climatic factors, soil erodibility, slope length, slope gradient, and 

vegetation are the primary factors involved in the water erosion process. 
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Rainfall. The climatic factors Important in determining soil loss Include 

the amount. Intensity, and frequency of rainfall, and especially its 

seasonal distribution. The amount and intensity of rainfall relate to the 

rate of runoff, which detaches and transports soil particles downhill and 

downstream. The frequency with which some given amount of rainfall occurs 

determines how often the effects associated with It will be felt. 

Soils. The main soil properties which determine erodibility Include 

particle size distribution, clay and organic content, pore water chemistry, 

soil structure, permeability, specific gravity, and root structure; some of 

these characteristics will be discussed briefly below. The erodibility of 

bare disturbed soil or subsoil can be estimated lf these properties are 

known. 

Particle size distribution refers to the relative proportion by weight of 

the various sizes of soil particles found in a sample of the soil. Soil 

texture has a direct effect upon the water infiltration rate and 

permeability of a given soil. 

Soil erodibility decreases as the organic matter content increases. The 

organic matter decomposes, and the resulting soil humus is important in 

producing organic clods which result In a less erodible soil structure. 

Porosity, capillarity, and water content also affect soil erodibility. 

Granular non-cohesive soils which contain large amounts of fine sands and 

silts with little clay and organic matter are usually more erodible than 

soils with blocky or massive structures. 

Soil permeability is the ability of soil to transmit water, horizontally or 

vertically. Solid permeabilities vary from a high of 60 inches per hour to 

virtually zero. Soils with higher clay contents are generally less erodible 

than those with lower clay contents, even though the former are less 

permeable. Other properties not discussed here are responsible for these 

differences in erodibility. 
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Slope Gradient and Length. The rate of erosion occurring on a slope during 

a rainstorm Increases roughly in proportion to the square of increasing 

slope steepness because of the proportionality to the velocity of runoff 

flowing down slope- The tractive force of flowing water determines the size 

and number of soil particles detached and transported. 

Total soil erosion also Increases with the length of down slope distance, 

due to the relative cumulative increase In runoff volume and hence in runoff 

flow velocity. As an Increase in velocity causes faster erosion, the 

increased volume also results in a higher sediment transport capacity, so 

that more soil particles are carried away. 

Vegetation. Well-established and well-maintained vegetation is a major 

deterrent to soil erosion because it shields the soil from the raindrop im­

pact and decreases flow velocity by increasing flow friction (resistance). 

Root systems may increase soil porosity, permitting greater water infiltra­

tion and reinforcing the soil mass. Stems, stalks, leaves, and roots break 

up flow patterns, Increase flow friction and cause deposition of some soil 

particles. Plants also remove water from the soil by transpiration, so the 

soil can absorb more water, potentially decreasing the amount of runoff. It 

is important to recognize that planting and maintenance of vegetation is 

practical only on slopes flatter than three horizontal to one vertical, and 

then only where there will be regularly distributed rainfall. 

Universal Soil Loss Equation 

The Universal Soil Loss Equation (USLE) applies only to sheet, rill, and 

inter-rill erosion (it cannot be used to predict gully or streambed ero­

sion) , and it applies to large areas of loose soil, bare and exposed for 2 

or more years. Frequently, applications of the USLE assume that all soil 

lost due to erosion will appear as downstream sediments. This assumption 

Ignores the fact that substantial amounts of eroded soils will be deposited 

where slope gradients decrease or where runoff flow velocities are reduced 

for any other reason. 
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Quan t i f i ca t i on of the f a c t o r s in the USLE i s mostly a mat te r of very coarse 

judgment. The r e s u l t s obtained should be used with g r ea t c a u t i o n , with 

r e c o g n i t i o n of the u n c e r t a i n t i e s involved. If they a r e used to es t imate 

e ros ion a t c o n s t r u c t i o n s i t e s , USLE r e s u l t s should only be viewed as 

r e l a t i v e e ros ion r a t e s , not abso lu te or r e l i a b l e q u a n t i t i e s . 

The bas i c form of the equat ion i s : 

E = RKLSCP 

Where: 

E = Soi l l o s s , in tons per acre per year 
R = r a i n f a l l f ac to r 
K = s o i l e r o d i b i l i t y f ac to r 

LS = s lope leng th g rad i en t f ac to r 
C = v e g e t a t i v e cover f ac to r 
P = conserva t ion p r a c t i c e fac tor 

From i t s form, i t i s apparent tha t the USLE a p p l i e s only to a s i n g l e , l a r g e , 

homogeneous a r e a , so i t i s necessary to eva lua te s e p a r a t e l y the s o i l l o s s 

for a reas having d i f f e r i n g c o n d i t i o n s . 

Erosion can be aggravated by f ros t ac t ion which expands and loosens s o i l 

p a r t i c l e s , inc reas ing t h e i r s u s c e p t i b i l i t y to lo s s during runoff a f t e r 

thaws. Large q u a n t i t i e s of s o i l may be l o s t during the spring if runoff 

from snow melt a c t s upon f ros t - l oosen ing s o i l , a f ac to r which should be 

considered in a reas subjec t to heavy snowfa l l s . For shor t - te rm p ro j ec t s 

cons t ruc ted during winter or spr ing months, the USLE es t imates can be 

s i g n i f i c a n t l y wrong. 

From the foregoing, i t i s evident tha t caut ion i s necessary in applying the 

USLE to c o n s t r u c t i o n s i t e s to determine p o t e n t i a l sediment movements to 

s t r e a m s . Prec ise r e s u l t s are unob ta inab le , but the USLE can be used for a 

rough eva lua t ion of e ros ion con t ro l a l t e r n a t i v e s . I t can provide some 

i n s i g h t i n t o var ious design a l t e r n a t i v e s a t a given s i t e , but I t i s 

ques t ionab le whether such I n s i g h t s w i l l be an improvement upon basic 

c o n s i d e r a t i o n s of comparative s o i l e r o d i b i l i t y . 
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RESIDENTIAL DEVELOPMENT 

The most i m p o r t a n t s t e p s i n c o n t r o l l i n g urban e r o s i o n and s e d i m e n t a t i o n on 

r e s i d e n t i a l c o n s t r u c t i o n s i t e s a r e b r i e f l y summarized b e l o w , 

o Study t h e s i t e and s u r r o u n d i n g a r e a and a s s e s s s o i l l i m i t a t i o n s and 

s u i t a b i l i t y of t h e s i t e i n v i ew of the t o p o g r a p h y , g e o l o g y , n a t u r a l 

d r a i n a g e , h y d r o l o g y , p r e v a i l i n g w i n d s , and o t h e r f a c t o r s , 

o I d e n t i f y p o t e n t i a l p roblem s o i l s , i f a n y . 

o S e l e c t a method of d e v e l o p m e n t t h a t w i l l be c o m p a t i b l e w i t h s i t e 

c o n d i t i o n s . . 

o Examine e x i s t i n g and p roposed d r a i n a g e p a t t e r n s , 

o Examine t h e l e n g t h s and g r a d i e n t s of e x i s t i n g s l o p e s , 

o E v a l u a t e w a t e r s h e d p r o b l e m s , ups t r eam e r o s i o n c o n d i t i o n s , and sed imen t 

c o n d i t i o n s downstream from t h e c o n s t r u c t i o n s i t e , 

o Minimize t h r o u g h p r o p e r s i t e p l a n n i n g the amount of s i t e g r a d i n g needed 

f o r development and u t i l i t y c o n s t r u c t i o n , 

o Avoid removal of e x i s t i n g v e g e t a t i o n i n s o f a r a s p o s s i b l e . 

The f o l l o w i n g g e n e r a l p r i n c i p l e s shou ld be r e c o g n i z e d t h r o u g h t h e s i t e 

d e s i g n and c o n s t r u c t i o n p r o c e s s e s . 

o I n t e g r a t e c l e a r i n g and g r a d i n g w i t h l a y o u t d e s i g n . 

o Keep c l e a r i n g t o a minimum and p r e s e r v e a s much of t h e e x i s t i n g 

v e g e t a t i o n a s p o s s i b l e , 

o L imi t g r a d i n g to t h o s e a r e a s i n v o l v e d i n c u r r e n t c o n s t r u c t i o n 

a c t i v i t i e s , 

o L imi t t h e t ime d u r i n g which u n p r o t e c t e d g raded a r e a s a r e exposed to r a i n 

and wind, 

o P r o t e c t d i s t u r b e d a r e a s by u s i n g s t a b i l i z a t i o n m e a s u r e s a s soon a s 

p o s s i b l e , 

o P lan s t r u c t u r a l and v e g e t a t i v e m e a s u r e s to c o n t r o l the v e l o c i t y and 

volume of r u n o f f , and to p r o v i d e windbreaks where n e e d e d , 

o D i v e r t and convey s u r f a c e r uno f f s a f e l y t h r o u g h t h e a r e a w i t h s t r u c t u r a l 

m e a s u r e s such a s d i v e r s i o n , s torm d r a i n s , c h a n n e l s , o r w a t e r w a y s , 

o Ensure runo f f v e l o c i t i e s h i g h enough to p r e v e n t unwanted d e p o s i t i o n and 

low enough to p r e v e n t e r o s i o n . 
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o Construct sediment traps and basins to trap sediment on site when 

necessary. 

o Stabilize exposed soils by adhering to time limits set out in the 

schedule for site grading, seeding, and mulching. 

o Assure adequate maintenance of structural measures and of all 

plantings. 

RESIDENTIAL DEVELOPMENT EROSION CONTROL 

If control is necessary or desirable, water erosion control methods will 

include soil stabilization methods (vegetative and other), runoff control, 

and structural controls. To achieve the best results, these types of 

measures should complement each other. Erosion control measures reduce the 

duration of soil exposure and perform one or both of the following two 

functions: protect the soil by shielding it, and hold the soil in place. 

These functions may improve soil capacity to absorb stormwater runoff and 

thereby reduce the amount of overland runoff and its power to erode soil 

materials. The staging of grading operations and immediate re-vegetation 

will help minimize the exposed soil area at any one time. The control of 

surface runoff may be accomplished by interception, diversion, and safe 

disposal of runoff, in coordination with staged construction activities, 

designed grading methods, and the preservation of natural vegetation. 

Protection of exposed soil from raindrop impact and subsequent erosion is 

obtained by applications of organic mulches, rock, chemical additives, 

sheets of jute netting, planting, and paving. The choice of which 

material should be based on economy, the future use of the area to be 

protected, and the degree of protection required. Details of some measures 

used for erosion control may be found in U.S. Environmental Protection 

Agency guidelines and various standards and specifications prepared by the 

U.S. Soil Conservation Service, Soil and Water Conservation Districts (in 

cooperation with local government agencies). 
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In some instances it may be possible to achieve an acceptable areawide 

average erosion rate by stabilizing existing off-site areas to reduce their 

erosion potential during a short on-site construction period of high 

sediment yield. 

Stabilization 

Temporary measure typically should be used lf the soil is to remain exposed 

for more than 30 days. Permanent structural measures must be installed 

prior to or during active construction, not after. 

Vegetative. Fast-growing annual and perennial grasses may be used on 

partially completed construction projects to protect them from erosion for 

short periods of time. Completion of final grading during seasons 

unfavorable for permanent vegetative stabilization may necessitate temporary 

structural surface stabilization. Certain areas such as drainageways, cut 

and fill slopes, borrow pit areas, excavations, and soil stockpiles often 

require immediate structural surface stabilization, although this need may 

be temporary. 

The need for temporary stabilization generally should be avoided, as it is 

costly and rarely can be salvaged or Incorporated into final protective 

measures. 

Permanent vegetative stabilization should be long-lived and require minimal 

care or maintenance. Grasses and legumes are generally superior to shrubs 

and ground covers because of their more complex root systems which encourage 

formation of a water-stable soil structure. In addition, their leaves and 

stems protect the ground against erosion from wind and water. The selection 

of plant material should be based upon specific site growth expectancies, 

the purpose of the planting, and foreseeable assured level of maintenance 

activities. Any representation that a particular plant material is proper 

for a given slope, soil condition, and maintenance expectancy should be 

viewed skeptically unless the performance of comparable Installations in the 

general area provides certainty. 
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The more f e r t i l e sur face layer of the s o i l , i f p r e s e n t , i s u sua l ly removed 

and s tockp i led during grading a c t i v i t i e s . Typ ica l ly , exposed subsurface 

l a y e r s a re l e s s f e r t i l e , have lower organic mat ter c o n t e n t , and are more 

s u s c e p t i b l e to e ros ion than surface s o i l h o r i z o n s . For t h i s r eason , the 

phys i ca l and chemical p r o p e r t i e s of newly exposed s o i l s should be 

c o n s i d e r e d . The p r i n c i p a l chemical f a c t o r s are n u t r i t i v e elements such as 

n i t r o g e n , phosphorus, magnesium, potassium, and occas iona l ly c e r t a i n t r a c e 

e l emen t s . Systematic s o i l ana lyses of var ious hor izons performed during 

the s i t e i n v e s t i g a t i o n can be he lpful in es t imat ing the plant requirements 

and the proper a p p l i c a t i o n of f e r t i l i z e r s and other condi t ion ing m a t e r i a l s . 

For p lan t growth, f a c t o r s such as s o i l t e x t u r e , s o i l , d ra inage , p o r o s i t y , 

degree of a e r a t i o n , s t r u c t u r e , degree of compaction, s o i l t empera ture , s lope 

g r a d i e n t , pH, a v a i l a b l e n u t r i e n t s , and exposure to the sun and wind must be 

c a r e f u l l y cons ide red . 

The s teeper the s l o p e , the more d r o u g h t - r e s i s t a n t p l an t i ngs should be. 

South-facing s lopes w i l l u s u a l l y be d r i e r than o t h e r s . Two or th ree 

f e r t i l i z e r a p p l i c a t i o n s may be necessary to ensure es tabl i shment of good 

s t ands of g rass and legumes. Deep f e r t i l i z a t i o n before the add i t i on of 

t o p s o i l on a slope may inc rease the p o t e n t i a l for long-term growth. 

Manmade cut and f i l l s lopes in cons t ruc t ion p ro jec t s s teeper than three to 

one are often Imprac t ica l to s t a b i l i z e in order to prevent excess ive 

long- te rm e ros ion . Maintenance equipment can be safe ly operated on s lopes 

with a maximum grad ien t no s t eepe r than f ive to one, and i t i s hard to 

perform d i f f i c u l t maintenance even on a slope no s teeper than three to one. 

l f s t e epe r s lopes are Incorporated in the grading p lan , the re should be 

p o s i t i v e assurance tha t p l a n t i n g s wi l l f l ou r i sh over the long term without 

maintenance . P lan ts should be se lec ted accord ing ly . Except under unusual 

c i r cums tances , v e g e t a t i v e and slope s t a b i l i t y f a c t o r s , as well as 

maintenance and other r equ i r emen t s , should preclude s lopes s teeper than 

t h r ee to one. Exceptions inc lude rock s lopes which may be safe and s t a b l e 

on faces as s teep as one to n i n e , and s lopes of loess or s imi la r s o i l s which 

should be f inished as nea r ly v e r t i c a l as poss ib le but no more than 10 f ee t 

i n h e i g h t . Rock faces more than about 8 to 10 fee t high should be benched, 
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and dra ined s o i l pockets should be c rea ted to permit landscaping of the rock 

f a c e . Slopes of l oe s s s o i l s should not have dra inage passing over them from 

above. If v e r t i c a l faces a r e Imprac t i ca l in l oe s s s o i l s , c o n t r o l l a b l e 

s lopes g e n e r a l l y cannot be assured with s lopes s t eepe r than f ive to one. 

Seeding can be used for both temporary and permanent s o i l s t a b i l i z a t i o n . A 

common method i s hydroseeding in which the seed i s appl ied in a spray which 

a l s o inc ludes va r ious s o i l su r face s t a b i l i z e r s . As r e q u i r e d , f e r t i l i z e r s 

and sometimes a f ibe r mulch or chemical s o i l s t a b i l i z e r may be mixed with 

the sp ray . 

After seed and f e r t i l i z e r a re appl ied to s l o p e s , a mulch i s u sua l ly needed 

for temporary p r o t e c t i o n . This may be appl ied as an a spha l t emulsion which 

i s a l so sprayed on, or s t raw mulch d i s t r i b u t e d by a blower can be used. 

Often, f e r t i l i z e r , seed , and mulch a re appl ied in a s i ng l e o p e r a t i o n . Straw 

mulches must often be held in p l a c e . This i s accomplished by machine 

" c l e a t i n g " (a t racked v e h i c l e such as a bu l ldozer i s run over the mulch) , by 

spraying a spha l t emulsion, or by s tak ing p l a s t i c n e t t i n g down over the 

s t r aw. 

Seed may be appl ied by machine d r i l l i n g in furrows, a method most a p p l i c a b l e 

to l a r g e a reas having g e n t l e s l o p e s . The more expensive hydro-seeding 

method i s best adapted to long , r e l a t i v e l y narrow a reas having s teeper 

s l o p e s - D r i l l i n g i s u n s u i t a b l e for a reas with moderate or s teeper s l o p e s . 

The cost of seed ing , f e r t i l i z i n g , and mulching v a r i e s g r e a t l y , depending 

p r imar i ly on the s i z e and shape of the area and the season and leve l of 

t rea tment r e q u i r e d , but the range i s t y p i c a l l y between $800 and $1,000 per 

ac re (1978 p r i c e s ) , which makes t h i s process the l e a s t expensive approach to 

s t a b i l i z a t i o n . Dependent on the area' and season, the- cost of r egu l a r 

water ing u n t i l a s t rong cover i s e s t a b l i s h e d may a l so be neces sa ry . On 

e r o s i o n - r e s i s t a n t s o i l s , seeding may be adequate for i n t e r m i t t e n t waterways 

when the design flow v e l o c i t y i s l e s s than 2 f ee t per second. Sodding i s 

recommended for waterways when design flow v e l o c i t y i s l e s s than 2 f ee t per 

second. Sodding i s recommended for waterways with design flow v e l o c i t i e s 
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between 2 and 4 feet per second. For velocities above 4 feet per second, 

structural stabilization of some kind (concrete, treated timber, or riprap) 

is usually required if excessive erosion and swale or channel maintenance is 

to be avoided. 

Protection against waterway erosion can be achieved if proper consideration 

is given to the erodibility of designed slopes, flow velocity, flow resis­

tance of the selected vegetation, and method of establishing the vegetation, 

provided foreseeable extreme flows will not be appreciably faster than ero­

sion prevention design velocities. It is important to recognize that 

hydraulically efficient channel sections, which require minimum widths, are 

inconsistent with the low flow velocities needed to avoid damaging channel 

erosion. 

Sodding is used for the immediate establishment of a permanent ground cover, 

but it will not adhere well without several weeks of growth after it is 

placed. It should he used on critical areas such as steep slopes, channels, 

and areas adjacent to paved land and buildings where splash from wal1s may 

cause erosion during storms. Where sod is laid on slopes steeper than five 

to one, it should be pegged to prevent it from washing away. Caution should 

be exercised in selecting pegs; long-lasting ones can remain as a hazard to 

foot traffic and machinery, whereas pegs made of such materials as soft wood 

will eventually decay. While sodding is fairly expensive (usually in the 

range of $1.00 to $2.00 per square yard in 1978), it may be economical if it 

can obviate the need for structural measures. Sodding also requires 

fertilization, watering, and initial maintenance. 

In the proper seasons seed-bearing hay is occasionally used to establish a 

temporary cover, especially when further grading will be deferred. In this 

method, the hay forms the mulch. Costs for this type of cover and mulch 

vary considerably, and materials of suitable quality are often unavailable 

or inappropriate during non-growing seasons. Where it can be used, its 

effect is similar to temporary seeding and mulching. 
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sprigging is sometimes used to establish Bermuda grass and other plants 

which are easily propagated. Sprigging is propagating by cuttings which may 

be spaded or cleated into the ground. Costs vary but are usually between 

transplanting and seeding where labor is inexpensive. If springs can be 

cleated in place, the resulting roughened ground may be more resistant to 

wind erosion than if they are set with a sprigging tool. 

Transplanting,' which also includes plugging, is another method of 

establishing vegetative cover from live plants. It is used for propagation 

of grasses such as Zoysia, and to establish shrubs and trees. Relatively 

mature plants that are transplanted can significantly reduce wind erosion 

and enhance the aesthetic qualities of a site. This method of establishing 

cover is more costly than seeding or sprigging, but it is usually less 

expensive than sodding. The cost of transplanting trees and shrubs varies 

greatly, depending on the species of plant, labor rates, feeding, watering 

and maintenance expenses, and site conditions. When transplanting is used 

to establish cover, special stabilization of intervening exposed soil 

generally is necessary to prevent its washing away, even on fairly flat 

areas. 

Non-Vegetative. Non-vegetative soil stabilization also includes temporary 

and permanent measures. As well as giving temporary protection until 

permanent vegetative covers are established, temporary non-vegetative 

stabilization can protect during grading delays. Mulches, nettings, and 

chemical binders are typical temporary practices. 

During periods of extreme drought, cold, or other conditions unfavorable 

for plant growth, a protective layer of mulch should be applied over exposed 

soil. Mulching is an important erosion control measure even when no 

vegetation is used, because it protects the soil against erosion. It is 

also important when establishing vegetation, particularly grasses and 

legumes, because it prevents seeds, fertilizer, and other soil additives 

from washing away, improves capacity for rainfall infiltration into the 

soil, prevents wide variations in soil temperature, encourages retention of 

moisture by reducing surface evaporation, and shields delicate young plants. 
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The most common mulch materials are hay, small grain straw, wood chips, jute 

matting, glass fiber netting, plastic and asphalt emulsions, and various 

paper products. Most fiber mulches require immediate anchoring to prevent 

dispersal. Using plastic sheeting as a mulch is unwise because direct 

sunlight may cause it to kill seeds and plants. 

Permanent non-vegetative stabilization is used where conditions preclude the 

use of vegetation. Structural treatment may be required for excessively 

steep slopes, areas of ground water seepage, droughty soils (soils which for 

one reason or another do not absorb or retain moisture well), or waterways 

subject to high flow velocities. Coarse crushed rock and gravel are common­

ly used materials where slopes are more gentle. Since non-vegetative 

measures do not regenerate as live plants do, their use is limited to rela­

tively level areas with maximum gradients no steeper than about five to one. 

Costs vary widely, depending on availability of materials and ease of appli­

cation. This type of protection can be integrated with a permanent land­

scaping plan, permitting some degree of cost recovery. Except in unusual 

circumstances, rock and gravel should not be used for temporary stabiliza-

tion, as they will interfere with establishment of permanent vegetative 

covers. 

Structural Measures. Structural measures are designed and built to fulfill 

a specific function. The most common structures are those which intercept 

surface runoff and convey it to a safe disposal area to keep runoff away 

from erodible soil or to prevent gully erosion. Sometimes runoff is inter­

cepted to trap moving sediment. 

There are numerous structural measures which can be employed. For a full 

discussion of these measures, the reader is referred to Item (2) in the 

references. 
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