Dam Safety: Rodent Control

Rodents such as the groundhog (woodchuck), musk rat, and beaver are attracted to dams and reservoirs and can be quite dangerous to
the structural integrity and proper performance of the embankment and spillway. Groundhog and muskrat burrows weaken the
embankment and can serve as pathways for seepage. Beavers may plug the spillway and raise the pool level. Rodent control is essential in
preserving a well-maintained dam.
Effects of Groundhog and Muskrat burrows on dams
Ground Hog
The groundhog is the largest member of the squirrel family. Its coarse fur is a grizzled grayish brown with a reddish cast. Typical foods
include grasses, clover, alfalfa, soybeans, peas, lettuce, and apples. Breeding takes place during early spring (beginning at the age of one
year) with an average of four or five young per litter, one litter per year. The average life expectancy is two or three years with a
maximum of six years.
Occupied groundhog burrows are easily recognized in the spring due to the groundhog's habit of keeping them "cleaned out." Fresh dirt is
generally found at the mouth of active burrows. Half-round mounds, paths leading from the den to nearby fields, and clawed or girdled
trees and shrubs also help identify inhabited burrows and dens.
When burrowing into an embankment, groundhogs stay above the phreatic surface (upper surface of seepage or saturation) to stay dry.
The burrow is rarely a single tunnel. It is usually forked, with more than one entrance and with several side passages or rooms from 1 to
12 feet long.
Ground Hog Control
Control methods should be implemented during early spring when active burrows are easy to find, young groundhogs have not scattered,
and there is less likelihood of damage to other wildlife. In later summer, fall, and winter, game animals will scurry into groundhog
burrows for brief protection and may even take up permanent abode during the period of groundhog hibernation.
Groundhogs can be controlled by trapping or shooting. Groundhogs will be discouraged from inhabiting the embankment if the vegetal
cover is kept mowed.
Muskrat
The muskrat is a stocky rodent with a broad head, short legs, small eyes, and rich dark brown fur. Muskrats are chiefly nocturnal. Their
principal food includes stems, roots, bulbs, and foliage of aquatic plants. They also feed on snails, mussels, crustaceans, insects, and fish.
Usually three to five litters, averaging six to eight young per litter, are produced each year. Adult muskrats average one foot in length
and three pounds in weight. The life expectancy is less than two years, with a maximum of four years. Muskrats can be found wherever
there are marshes, swamps, ponds, lakes and streams having calm or very slowly moving water with vegetation in the water and along the
banks.
Muskrats make their homes by burrowing into the banks of lakes and streams or by building "houses" of bushes and other plants. Their
burrows begin from 6 to 18 inches below the water surface and penetrate the embankment on an upward slant. At distances up to 15 feet
from the entrance, a dry chamber is hollowed out above the water level. Once a muskrat den is occupied, a rise in the water level will
cause the muskrat to dig farther and higher to excavate a new dry chamber. Damage (and the potential for problems) is compounded
where groundhogs or other burrowing animals construct their dens in the embankment opposite muskrat dens.
Muskrat Control
Barriers to prevent burrowing offer the most practical protection to earthen structures. A properly constructed riprap and filter layer will
discourage burrowing. The filter and riprap should extend at least 3 feet below the water line. As the muskrat attempts to construct a
burrow, the sand and gravel of the filter layer caves in and thus discourages den building. Heavy wire fencing laid flat against the slope
and extending above and below the water line can also be effective. Eliminating or reducing aquatic vegetation along the shoreline will
discourage muskrat habitation. Where muskrats have inhabited the area, trapping is usually the most practical method of removing them
from a pond.
Eliminating a Burrow

The recommended method of backfilling a burrow in an embankment is mud-packing, This simple, inexpensive method can be
accomplished by placing one or two lengths of metal stove or vent pipe in a vertical position over the entrance of the den. Making sure
that the pipe connection to the den does not leak, the mud-pack mixture is then poured into the pipe until the burrow and pipe are filled
with the earth-water mixture. The pipe is removed and dry earth is tamped into the entrance. The mud-pack is made by adding water to
a 90 percent earth and 10 percent cement mixture until a slurry or thin cement consistency is attained. All entrances should be plugged
with well-compacted earth and vegetation re-established. Dens should be eliminated without delay because damage from just one hole
can lead to failure of a dam or levee.
Beaver
Beaver will try to plug spillways with their cuttings. Routinely removing the cuttings is one way to alleviate the problem. Trapping beaver
may be done by the owner during the appropriate season; however, the nearest ODNR, Division of Wildlife, District Office or state game
protector should be contacted first.
Hunting and Trapping Regulations
Because hunting and trapping rules change from year to year, ODNR, Division of Wildlife authorities at one of the following offices should
be consulted before taking any action.
Dam Safety: Trees and Brush
The establishment and control of proper vegetation is an important part of dam maintenance. Properly main trained vegetation can help
prevent erosion of embankment and earth channel surfaces, and aid in the control of groundhogs and muskrats. The uncontrolled growth
of vegetation can damage embankments and concrete structures and make close inspection difficult.
Trees and Brush
Trees and brush should not be permitted on embankment surfaces or in vegetated earth spillways. Extensive root systems can provide
seepage paths for water. Trees that blow down or fall over can leave large holes in the embankment surface that will weaken the
embankment and can lead to increased erosion. Brush obscures the surface limiting visual inspection, provides a haven for burrowing
animals, and retards growth of grass vegetation. Tree and brush growth adjacent to concrete walls and structures may eventually cause
damage to the concrete and should be removed.
Stump Removal & Sprout Prevention
Stumps of cut trees should be removed so vegetation can be established and the surface mowed. Stumps can be removed either by pulling
or with machines that grind them down. All woody material should be removed to about 6 inches below the ground surface. The cavity
should be filled with well-compacted soil and grass vegetation established.
Stumps of trees in riprap cannot usually be pulled or ground down, but can be chemically treated so they will not continually form new
sprouts. Certain herbicides are effective for this purpose and can even be used at water supply reservoirs if applied by licensed
personnel.
These products should be painted, not sprayed, on the stumps. Other instructions found on the label should be strictly followed when
handling and applying these materials. Only a few commercially available chemicals can be used along shorelines or near water.
Embankment Maintenance
Embankments, areas adjacent to spillway structures, vegetated channels, and other areas associated with a dam require continual
maintenance of the vegetal cover. Grass mowing, brush cutting, and removal of woody vegetation (including trees) are necessary for the
proper maintenance of a dam, dike, or levee. All embankment slopes and vegetated earth spillways should be mowed at least twice per
year. Aesthetics, unobstructed viewing during inspections, maintenance of a non-erodible surface, and discouragement of groundhog
habitation are reasons for proper maintenance of the vegetal cover.
Methods used in the past for control of vegetation, but are now considered unacceptable, include chemical spraying, and burning. More
acceptable methods include the use of weed whips or power brush-cutters and mowers. Chemical spraying to first kill small trees and
brush is acceptable if precautions are taken to protect the local environment.
It is important to remember not to mow when the embankment is wet. It is also important to use proper equipment for the slope and
type of vegetation to be cut. Also, always follow the manufacturer's recommended safe operation procedures.

Dam Safety: Seepage Through Earthen Dams
Contrary to popular opinion, wet areas down-stream from dams are not usually natural springs, but seepage areas. Even if natural springs
exist, they should be treated with suspicion and carefully observed. Flows from ground-water springs in existence prior to the reservoir
would probably increase due to the pressure caused by a pool of water behind the dam.
All dams have some seepage as the impounded water seeks paths of least resistance through the dam and its foundation. Seepage must,
however, be controlled in both velocity and quantity.
Detection

Seepage can emerge anywhere on the downstream face, beyond the toe, or on the downstream abutments at elevations below normal
pool. Seepage may vary in appearance from a "soft," wet area to a flowing "spring." It may show up first as an area where the vegetation
is lush and darker green. Cattails, reeds, mosses, and other marsh vegetation often become established in a seepage area. Downstream
groin areas (the areas where the downstream face contacts the abutments) should always be inspected closely for signs of seepage.
Seepage can also occur along the contact between the embankment and a conduit spillway, drain, or other appurtenance. Slides in the
embankment or an abutment may be the result of seepage causing soil saturation or pressures in the soil pores.
At most dams, some water will seep from the reservoir through the foundation. Where it is not intercepted by a subsurface drain, the
seepage will emerge downstream from, or at the toe of the embankment. If the seepage forces are large enough, soil will be eroded from
the foundation and be deposited in the shape of a cone around the outlet. If these "boils" appear, professional advice should be sought
immediately. Seepage flow which is muddy and carrying soil particles may be evidence of "piping," and complete failure of the dam could
occur within hours. Piping can occur along a spillway and other conduits through the embankment, and these areas should be closely
inspected. Sinkholes that develop on the embankment are signs that piping has begun. A whirlpool in the lake surface may soon follow
and then likely a rapid and complete failure of the dam. Emergency procedures, including downstream evacuation, must be implemented
if this condition is noted.
A continuous or sudden drop in the normal lake level may be an indication that seepage is occurring. In this case, one or more locations of
flowing water are usually noted downstream from the dam. This condition, in itself, may not be a serious problem, but will require
frequent and close monitoring and professional assistance.
Control
The need for seepage control will depend on the quantity, content, and/or location of the seepage. Controlling the quantity of seepage
that occurs after construction is difficult and quite expensive. It is not usually attempted unless drawdown of the pool level has occurred
or the seepage is endangering the embankment or appurtenant structures. Typical methods used to control the quantity of seepage are
grouting, installation of an upstream blanket, or installation of relief wells. Of these methods, grouting is probably the least effective and
is most applicable to leakage zones in bedrock, abutments, and foundations. All of these methods must be designed and constructed
under the supervision of a professional engineer experienced with dams.
Controlling the content of the seepage or preventing seepage flow from removing soil particles is extremely important. Modern design
practice incorporates this control into the embankment through the use of cutoffs, internal filters, and adequate drainage provisions.
Control at points of seepage exit can be accomplished after construction by using weighted filters and providing proper drainage. The
filter and drainage system should be designed to prevent migration of soil particles and still provide for passage of the seepage flow. The
bottom layer of the weighted filter should be 6 to 12 inches of sand placed over the seepage area. The sand layer should be covered with
a gravel layer of similar thickness. Larger rock should be placed next to complete the berm. This method will permit the seepage to drain
freely, but prevent piping (removal) of soil particles. The weight of the berm will hold the filter in place and may also provide additional
stability to the embankment and/or foundation.
The location of the seepage or wet area on the embankment or abutment is often a primary concern. Excessive seepage pressure or soil
saturation can threaten the stability of the downstream slope of the dam or the abutment slopes. An abutment slide might block or
damage the spillway outlet or other appurtenances. In these cases, not only must the seepage be controlled but the area must be dried
out. This is sometimes accomplished by installing finger drains (lateral drains for specific locations). Seepage control systems must always
be free-draining to be effective.
Monitoring
Regular monitoring is essential to detect seepage and prevent failure. Without knowledge of the dam's history, the owner or the inspector
has no idea whether the seepage condition is in a steady or changing state. It is important to keep written records of points of seepage
exit, quantity and content of flow, size of wet area, and type of vegetation for later comparison. Photographs provide invaluable records
of seepage. The inspector should always look for increases in flow and evidence of flow carrying soil particles. The control methods
described previously are often designed to facilitate observation of flows. At some locations, v-notch weirs can be used to measure flow
rates.
Regular surveillance and maintenance of internal embankment and foundation drainage outlets is also required. Normal maintenance
consists of removing any soil or other material that obstructs flow. Internal repair is complicated and often impractical and should not be
attempted without professional advice. The rate and content of flow emerging from these outlets should be monitored regularly.
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Contrary to popular opinion, wet areas down-stream from dams are not usually natural springs, but seepage areas. Even if natural springs
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Any other questions, comments concerns, or fact sheet requests should be directed to the Division of Water at the following address:
The Ohio Department of Natural Resource
Division of Water
Dam Safety Engineering Program
2045 Morse Road, Bldg. B
Columbus, Ohio 43229-6693

