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Water: Resource and Hazard 
Water is both an urban resource and a 

potential hazard. As a resource, it supplies 
our daily needs, sustains our industries, adds 
beauty to the landscape, and provides rec
reational opportunities. As a hazard, water 
can cause flooding and accumulate pollu
tion. This leaflet discusses the problem of 
erosion and sediment. 



Sediment-the mud and other solids 
washed off the land surface-is one of the 
major pollutants of our waterways. For every 
pound of municipal and industrial waste 
dumped into our rivers, lakes, and streams, 
erosion usually adds several pounds of sedi
ment. Although perhaps not as dangerous to 
health as waste pollution, sediment pollution 
is indeed costly. Each year we spend more 
than $125 million to dredge some 38 million 
cubic yards of sediment from our harbors and 
waterways-enough sediment to fill almost 2 
million railroad cars. In addition, we lose 
more than $100 million in reservoir capacities 
each year from the deposition of stream
borne sediment. Added to this are the less 
tangible losses from sediment damage to the 
water environment and to its recreational and 
esthetic qualities. 

Sediment deposition can reduce a lake to mud flats. 
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Sediment: The Sources 
The sediment in our streams and rivers is 

derived almost entirely from the erosion of 
soil. Although rural and forest areas con
tribute some sediment to our waterways, by 
far the greatest source is from land under
going urbanization. When exposed to rainfall, 
earth laid bare during construction erodes 
easily and contributes sediment to our water
ways at rates that may approach 20,000 to 
40,000 times the erosion rate of farms and 
woodlands. Furthermore, such land common
ly remains bare for as much as 3 months 
during construction of a single residence 
unit and for more than a year during con
struction of large housing and apartment 
developments. Hydrologists of the Geological 
Survey have documented the magnitude of 
this sediment problem, particularly in the 
fast-growing Washington, D.C. metropolitan 
area. Their studies indicate clearly the 
tremendous amounts of sediment that can be 
eroded during construction: 

Sediment also impairs recreational uses of our water 
resources. 
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Erosion from bare soil during housing construction is 
one of the sources of sediment. 

• Lake Barcroft, in northern Virginia, originally 
served as a water-supply reservoir for the 
surrounding area. As encroachment by urban 
development forced its abandonment as a 
water-supply source, the lake became the 
focal point of high-priced suburban develop
ment. The continued urban expansion re
sulted in even greater a·ccumulation of 
sediment from the construction and develop
ment. Eventually more than 235,000 tons of 
sediment were deposited in the lake; that is 
more than 40 tons of si It for every acre under 
development in the basin. During 1961 and 
1962, when construction in the basin was at 
its peak, residents of the area spent more 
than $200,000 to dredge sediment from the 
lake in order to maintain its recreational and 
esthetic qualities. 

• In Montgomery County, Md., Geological 
Survey hydrologists have determined erosion 
and sediment production rates at an actual 
construction site. Here, more than 3,800 tons 
of soil were eroded during construction of 
89 houses on a 20-acre site. This amount of 
erosion is equivalent to the removal of 1 1;4 
inches of soil over the entire area. A single 
storm on August 4, 1960, removed more than 
256 tons of soil in less than 2 hours. 
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Erosion from highway construction also contributes 
significant sediment loads. 

• Highway construction-another form of 
urban development-also contributes huge 
sediment loads to our waterways. In the Scott 
Run watershed in Fairfax County, Va., over 
69,000 tons of sediment were eroded from 
the land laid bare during highway construc
tion. More than half the sediment, some 
37,000 tons, was carried by Scott Run to the 
Potomac River, where it contributed to 
siltation of the estuary in the Washington, 
D.C. area. Although the area of highway con
struction covered only 11 percent of the land 
area in the basin, it contributed 94 percent of 
the total sediment load carried by Scott Run 
to the Potomac River during the 3-year 
construction period. 

Erosion: Its Control 
How can this erosion and sedimentation be 

controlled? The easiest way to prevent sedi
ment problems in streams and rivers is to 
control the erosion at its source. By inhibiting 
or preventing the erosion of soil during con
struction, production of sediment is restricted. 

Numerous techniques can be used for 
controlling the erosion and sedimentation 
caused by urban development. They range 
from selecting the proper season for con
struction to the building of engineering 

6 



works, from temporary procedures to perma
nent installations. Basically, these tech
niques are aimed at (1) reducing the area 
and duration of exposure of soils to erosion, 
(2) covering exposed soils with mulch or 
vegetation, (3) mechanically retarding the 
rates of storm runoff, (4) trapping the sedi
ment carried by the storm runoff, and (5) 
planning land-clearing operations to coin
cide with periods of minimum rainfall. 

Reduction of the area and duration of ex
posure of bare soils is fundamentally a plan
ning process. Proper planning can insure that 
large areas are not cleared of cover and left 
bare for extended periods of time. Land 
cleared for highway construction and hous
ing subdivisions commonly lies exposed to 
intensified erosion from one construction 
season to the next. Ideally, only short sec
tions of highway or individual lots should be 

Sediment traps can be used on land undergoing 
construction to inhibit the movement of sediment to 
streams. 
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cleared, developed, and then rapidly pro
vided with erosion-retarding cover. Eco
nomically this is not always feasible; clearing 
of large areas must be done while equipment 
is available and at the site. Proper planning, 
however, can minimize the time during which 
the cleared land is exposed to the erosional 
effects of storm runoff. 

During the construction period following 
the grading of the land, erosion can be in
hibited by mulching or by planting temporary 
vegetative cover. Natural and artificial 
mulches, such as straw and plastic-based 
sprays, are both in use. Straw, or other simi
lar material, provides a ground cover that 
breaks the force of the falling rain and thus 
protects the underlying soil. Plastic and 
chemical sprays and soil additives bind to
gether the soil particles, making them more 
resistant to the erosional force of the rain. 
Temporary seeding with grass improves 
appearance and provides protection from the 
erosional force of the rainfall. 

Hydro-mulching prevents erosion of bare soil. 
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Sediment traps fill rapidly with sediment during periods 
of construction. 

Temporary sediment traps can be con
structed. These are essentially small reser
voirs that detain the sediment-laden runoff at 
the construction site and permit the coarser 
sizes of eroded soil to settle out behind the 
dam, rather than move into the streams and 
rivers. Such sediment traps generally are 
temporary measures, installed during clear
ing of the land and maintained during con
struction. Usually they are eliminated during 
the final grading and landscaping when their 
usefulness in retarding sediment has 
diminished. 

Another approach to controlling erosion 
and sediment production is the development 
of zoning based upon potential erodibility of 
the landscape. By considering land slope, 
soil characteristics, rainfall intensities, and 
other factors, regional planning can make 
density of development commensurate with 
acceptable sediment levels. 
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Erosion and Sediment: 
A Local Responsibility 

Preventing erosion is basically a local 
responsibility. Many local governments now 
have ordinances or zoning regulations re
quiring adequate controls over sediment pro
duction during construction. The experiences 
of Montgomery County, Md., in the Washing
ton metropolitan area, are typical. In the 
early-to-mid 1960's, Montgomery County 
began to feel the impact of burgeoning 
urban growth. In 1965, aware of the problems 
caused by the excess sediment produced 
during urbanization, the Montgomery County 
Council adopted a resolution soliciting volun
tary cooperation of the construction industry. 
Experience, however, indicated the need for 
improved compliance if sediment loads of 
streams were indeed to be reduced. Thus, in 
1967, the voluntary policy became mandatory 
when zoning regulations were adopted re
quiring erosion and sediment control 
procedures as part of construction activities. 

Erosion and sediment control measures do 
add to the cost of construction, but in the 
long run this cost may be considerably less 
than the potential damage to streams and 
rivers from excessive sediment. By far the 
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Proper land-use planning not only reduces sediment, 
but can provide esthetic benefits as well. 

most economical and effective sediment con
trol measure is careful planning to minimize 
disturbance of the natural ground cover over 
the shortest period of time. 

* * * 

For additional information: 
Geological Survey Water-Supply Paper 

1591-E, "Sediment Movement in an Area of 
Suburban Highway Construction, Scott Run 
Basin, Fairfax County, Va., 1961-64," by R. B. 
Vice, H. P. Guy, and G. E. Ferguson, $0.70. 
Geological Survey Circular 601-E, "Sediment 
Problems in Urban Areas," by H. P. Guy, 
without charge. Both may be obtained from 
the Alexandria Branch of Distribution listed 
below. 

Th is publication is one of a series of general interest publications 
prepared by the U.S. Geological Survey to provide information about 
the earth sciences, natural resources, and the environment. To obtain 
a catalog of additional titles in the series "Popular Publications of 
the U.S. Geological Survey," write: 

Branch of Distribution or 
U.S. Geological Survey 
604 South Pickett Street 
Alexandria, VA 22304 

Branch of Distribution 
U.S. Geological Survey 
Box 25286, Federal Center 
Denver, CO 80225 

For snle by the Superintendent of Documents, U.S. Government Printing Office 
Washington. D.C. 20402 

. US. GOVERNMENT PRINTING OFFICE : 1981- 341·618:2 
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As the Nation's principal conservation agency, the Department 
of the Interior has responsibility for most of our nationally owned 
public lands and natural resources. This includes fostering the 
wisest use of our land and water resources, protecting our fish and 
wildlife, preserving the environmental and cultural values of our 
national parks and historical places, and providing for the enjoy
ment of life through outdoor recreation . The Department assesses 
our energy and mi~eral resources and works to assure that their 
development is in the best interests of all our people. The Depart
ment also has a major responsibility for American Indian reservation 
communities and for people who live in Island Territories under 
U.S. administration. 
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