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ing the desired results. For information on recom- 

EstabIlshing vegetation mended plants and grass mixtures, rates of fertiliza- 
tion, and mulching procedures, contact the local 
representatives of the Natural Resources Conservation 
Service or the county agent. Trees, shrubs, grasses, and forbs should be planted 

during or soon after construction. Their functions 
include erosion control, screening, space definition, 
climate control, and wildlife habitat. The vegetation 
should be able to survive under prevailing conditions 
with minimum maintenance. Native varieties are 
preferred for new plantings. 

In many areas the exposed surface of the dam, the 
auxiliary spillway, and the borrow areas as well as 
other disturbed surfaces can be protected from ero- 
sion by establishing a vegetative community of appro- 
priate species. Prepare a seedbed as soon after con- 
struction as practicable. This is generally done by 
disking or harrowing. Fertilize and seed with mixtures 
of perennial grasses and forbs appropriate for local 
soil and climatic conditions. If construction is com- 
pleted when the soils are too dry for the seeds to 
germinate, irrigatv the soils to ensure prompt germina- 
tion and continued growth. Mulching with a thin layer 
of straw, fodder, old hay, asphalt, or one of several 
commercially manufactured materials may be desir- 
able. Mulching not only protects the newly prepared 
seedbed, seeds, or small plants from rainfall damage, 
but also conserves moisture and provides conditions 
favorable for germination and growth. 

Soil bioengineering systems should be employed to 
establish woody vegetation where appropriate on the 
shorelines of ponds. The systems best suited to these 
conditions include live stakes, l i v ~  fascines, 
brushmattresses, live siltation, and reed clumps. 
Additional information about these and other soil 
bioengineering systems is in Part 650, Engineering 
Field Handbook, chapters 16 and 18. 

Trees and shrubs that remain or those planted along 
the shoreline will be subject to flooding, wave action, 
or a high water table. The ability to tolerate such 
drastic changes varies greatly among species. Flood 
tolerance and resistance to wave action depend on 
root density and the ability to regenerate from ex- 
posed roots. 

A planting plan indica'ting the species and rate of 
application of the vegetation can be helpful in achiev- 

Protecting the pond 

Construction of the pond is not complete until you 
have provided protection against erosion, wave action, 
trampling by livestock, and any other source of dam- 
age. Ponds without this protection may be short lived, 
and the cost of maintenance is usually high. 

Leave borrow pits in condition to be planted so that 
the land can be used for grazing or some other pur- 
pose. Grade and shape the banks or side slopes of 
borrow pits to a slope that permits easy mowing, 
preferably no steeper than 4: 1, and allows the graded 
area to blend with the landscape. It is often desirable 
to establish vegetation to make the borrow area com- 
patible with undisturbed surroundings. 

Grade all areas or pits from which borrow material has 
been obtained so they are well drained and do not 
permit stagnant water to accumulate as breeding 
places for mosquitoes. 

Wave action 

Several methods are available to protect the upstream 
face of a dam against wave action. The choice of 
method depends on whether the normal pool level 
remains fairly constant or fluctuates. An irrigation 
pond is an example of the latter. In these ponds, water 
is withdrawn periodically during the growing season 
and the water level may fluctuate from normal pool 
level to near pond bottom one or more times each 
year. The degree of protection required also influences 
the choice of method. 

Berms-If the water level in the pond is expected to 
remain fairly constant, a berm 6 to 10 feet wide lo- 
cated at normal pool level generally provides adequate 
protection against wave action. The berm should have 
a downward slope of about 6 to 12 inches toward the 
pond. The slope above the berm should be protected 
by vegetation. 
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Booms--Log booms also break up wave action. A 
boom consists of a single or double line of logs 
chained or cabled together and anchored to each end 
of the dam. Tie the logs end to end as close together as 
practicable. Leave enough slack in the line to allow the 
boom to adjust to fluctuating water levels. If you use 
double rows of logs, frame them together to act as a 
unit. For best results place the boom so that it floats 
about 6 feet upstream from the face of the dam. If the 
dam is built on a curve, you may need anchor posts on 
the face of the dam as well as at the ends to keep the 
boom from riding on the slope. Booms do not give as 
much protection as some other methods described, 
but they are inexpensive if timber is readily available. 
They generally are satisfactory for small structures. 

R i p r a p R o c k  riprap is an effective method of control 
if a high degree of protection is required or if the water 
level fluctuates widely. Riprap should extend from the 
top of the dam down the upstream face to a level at 
least 3 feet below the lowest anticipated water level. 
Riprap is dumped directly from trucks or other ve- 
hicles or is placed by hand. Hand placing gives more 
effective protection and requires less stone. Dumping 
requires more stone, but less labor. The layer of stones 
should be at least 12 inches thick and must be placed 
on a bed of gravel or crushed stone at least 10 inches 
thick. This bed keeps the waves from washing out the 
underlying embankment material that supports the riprap. 

If riprap is not continuous to the upstream toe, provide 
a berm on the upstream face to support the layer of 
riprap and to keep it from sliding downslope. If pos- 
sible, use stones whose color is similar to that in the 
immediate area. Allow grass and herbs to grow 
through the riprap to blend with surrounding vegeta- 
tion, but control woody vegetation. 

Livestock 

Complete fencing of areas on which embankment 
ponds are built is recommended if livestock are grazed 
or fed in adjacent fields. Fencing provides the protec- 
tion needed to develop and maintain a good plant 
cover on the dam, the auxiliary spillway, and in other 
areas. It enhances clean drinking water and eliminates 
damage or pollution by livestock. If you fence the 
entire area around the pond and use the pond for 
watering livestock, install a gravity-fed watering 
trough just downstream from the dam and outside the 
fenced area. 

Fencing also enables you to establish an environment 
beneficial to wildlife. The marshy vegetation needed 
around ponds for satisfactory wildlife food and cover 
does not tolerate much trampling or grazing. 

Not all ponds used for watering livestock need to be 
fenced. On some western and midwestern ranges, the 
advantages derived from fencing are more than offset 
by the increased cost and maintenance and the fact 
that fewer animals can water at one time. A rancher 
with many widely scattered ponds and extensive 
holdings must have simple installations that require 
minimum upkeep and inspection. Fencing critical 
parts of livestock watering ponds, particularly the 
earthfill and the auxiliary spillway, is usually advanta- 
geous even if complete fencing is impractical. 
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