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Check dams diminish the need for
more stringent erosion control practices
in the drainage ditch since they
decrease runoff velocity. When
constructing check dams, the use of
overburden or waste rock should be
avoided where there is the potential for
contamination.

Rock Outlet Protection—Rock
protection placed at the outlet end of
culverts, channels, or ditches reduces
the depth, velocity, and destructive
energy of water such that the flow will
not erode the downstream reach. The
use of some materials (e.g., mine waste
rock or ore) should be avoided where
contamination may occur. As with
check dams, rock outlet protection may
also be used as a source reduction
treatment mechanism by using rocks
containing limestone or other alkaline
materials to neutralize acidic
discharges.

Level Spreaders—Level spreaders are
outlets for dikes and diversions
consisting of an excavated depression
constructed at zero grade across a slope.
Level spreaders diffuse storm water
point sources and release it onto areas
stabilized by existing vegetation.

Serrated Slopes and Benched
Slopes—These runoff dispersion
methods break up flow of runoff from a
slope, decreasing its ability to erode.
Serrated and benched slopes provide
flat areas that allow water to infiltrate,
and space for vegetation to grow and
reinforce soils. Serrated slopes are
equipped with small steps, from one to
two feet of horizontal surface exposed
on each step. Benched slopes have
larger steps with vertical cuts between
two and four feet high.

Contouring—Surface contouring is the
establishment of a rough soil surface
amenable to revegetation through
creating horizontal grooves,
depressions, or steps that run with the
contour of the land. Slopes may also be
left in a roughened condition to reduce
discharge flow and promote infiltration.
Surface roughening aids in the
establishment of vegetative cover by
reducing runoff velocity and giving seed
an opportunity to take hold and grow.

This technique is appropriate for all
slopes steeper than 3:1 in order to
facilitate stabilization of the slope and
promote the growth of a vegetative
cover. Once areas have been contoured,
they should be seeded as quickly as
possible.

Drain Fields—Drain fields are used to
prevent the accumulation of water and/
or ground water at a site by diverting
infiltrating sources through gravity flow
or pumping. Typically filled with
porous, permeable materials such as
graded rock, or perforated pipe, and

lined with geotextile fabric, these
mechanisms are useful underneath
significant materials, reducing the
amount of water that ultimately comes
into contact with significant materials.

Stream Alteration—Altering or
channelizing the path of a stream to
bypass all or some disturbed areas on a
site, allows additional mining activities
and avoids contamination of stream
water by disturbed lands. This practice
is complicated, however, by the need to
restore the channel when mining
operations end.

Drop Structures—Drop structures are
large angular rocks placed in a V-shaped
pattern to slow the velocity of storm
water runoff. These structures are
typically reinforced by logs or large
rocks imbedded in the streambanks.

(4) Sediment Control and Collection.
Sediment control and collection limits
movement and retains sediments from
being transported offsite. Several
structural collection devices have been
developed to remove sediment from
runoff before it leaves the site. Several
methods of removing sediment from site
runoff involve diversion mechanisms
previously discussed, supplemented by
a trapping or storage device. Structural
practices typically involve filtering
diffuse storm water flows through
temporary structures such as straw bale
dikes, silt fences, brush barriers or
vegetated areas.

Structural practices are typically low
in cost. However, structural practices
require periodic removal of sediment to
remain functional. As such, they serve
as more active-type practices which may
not be appropriate for permanent use at
inactive mines. However, these
practices may be effectively used as
temporary measures during active
operation and/or prior to the final
implementation of permanent measures.

(a) Temporary Treatments
Plastic Matting, Plastic Netting, and

Erosion Control Blankets—These BMPs
are used to protect bare soils and control
dust and erosion. Mats and blankets
help to promote vegetative growth by
maintaining moisture and heat within
the soil. Plastic matting and netting
improve slope stabilization and may be
used as a permanent treatment to
encourage grass growth. Plastic netting
is a more effective material to use while
promoting growth of vegetation as it
permits sunlight to penetrate through to
the soils. Erosion control blankets also
stabilize slopes and control erosion.
These blankets may be made of jute or
plastic netting which are more
expensive than straw.

Mulch-straw or Wood Chips—
Mulches and wood chips are useful

temporary covers for bare or seeded
soils with an erosion control
effectiveness rating of 75 to 98
percent.72 Like matting, mulch-straw or
wood chips help soils retain moisture
and warmth to promote vegetative
growth. Used on slopes and/or in
combination with nylon netting, these
materials may prevent erosion by wind
and water. Over time, however, the
mulch cover will decrease in
effectiveness.

Compaction—Soil compaction using a
roller or other heavy equipment
increases soil ‘‘strength’’ by increasing
its density. More dense soil is less prone
to erosion and long-term soil settlement.
The surface of compacted soils should
be roughed and seeded or vegetated to
increase its durability.

(b) Permanent Treatments
Sediment/Settling Ponds—Sediment

ponds function as sediment traps by
containing runoff for long periods of
time, allowing suspended solids to
settle. These structures can achieve a
high removal rate of sediment for both
process wastewater and storm water
discharges. Sediment/settling ponds are
easily constructed and require minimal
maintenance. Their flexibility to treat
both process wastewater and storm
water makes the use of ponds a
desirable treatment for discharges from
mineral mining and processing
facilities. Of course, site characteristics
must be such that some or all discharges
can be practically channeled to a
centralized area for treatment. Where
this is not practical, the cost of
constructing multiple sediment ponds
may become prohibitive. In addition,
periodic dredging may be required in
order to maintain the capacity of these
ponds.

Discharge ponds may also be designed
to act as surge ponds which are
designed to contain storm surges and
then completely drain in about 24 to 40
hours, and remain dry during times of
no rainfall. They can provide pollutant
removal efficiencies that are similar to
those of detention ponds.73 Storm surge
ponds are typically designed to provide
both water quality and water quantity
(flood control) benefits.74

Gabions, Riprap, and Native Rock
Retaining Walls—These BMPs are all
forms of slope stabilization. Gabions
consist of rocks (riprap) contained by
rectangular wire boxes or baskets for use
as permanent erosion control structures.


