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STRUCTURAL STREAMBANK STABILIZATION
Consider structural measures for streambank stabilization where it is evident
that vegetative stabilization will be inadequate. Channel reaches are often
made stable by establishing vegetation where erosion potential is low and
installing structural measures where the attack is more severe, such as the
outside of channel bends and where the natural grade steepens.
Riprap is the most common structural method used, but other methods such as
JDELRQVGHÀHFWRUVUHLQIRUFHGFRQFUHWHORJFULEELQJDQGJULGSDYHUVVKRXOG
be considered, depending on site conditions.

Structural streambank stabilization such as gabions and riprap is necessary where stream velocities are high and
side slopes are steep.
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BUFFER ZONES
A buffer zone is a natural area of vegetation that is adjacent to a natural
stream, lake, wetland, marsh, or any other type of watercourse. The buffers
protect the water courses by reducing the impact of upland pollution. They
DUHPRVWHIIHFWLYHDW¿OWHULQJVXUIDFHUXQRIIDQGJURXQGZDWHU¿OWHUGXVWIURP
surrounding land-disturbing activities, cycle nutrients from vegetative roots,
and provide leaves and woody debris used for food and shelter by aquatic
organisms.
The protective buffer zones should be used for perennial streams, intermittent
VWUHDPV ODNHV SRQGV HVWXDULHV DQG PRGL¿HG QDWXUDO VWUHDPV  &KHFN ZLWK
ORFDOVWDWHDQGIHGHUDODJHQFLHVDERXWWKHDVVLJQHGVXUIDFHZDWHUFODVVL¿FDWLRQ
for a water-body or stream on or adjacent to a property where land-disturbing
activity is planned to take place.

Buffer zonesDUHDFUXFLDOQDWXUDODUHDRIYHJHWDWLRQEHWZHHQDERG\RIZDWHUDQGDFRQVWUXFWLRQVLWHXVHGWR¿OWHU
out sediment and other pollutants that could contaminate the water resource.
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CONSTRUCTION ROAD STABILIZATION
3URSHUO\ORFDWHGDQGVWDELOL]HGFRQVWUXFWLRQURDGVFDQVLJQL¿FDQWO\UHGXFHRQ
site erosion during construction.
Ensure that construction routes follow the natural contour of the terrain where
SRVVLEOH  $YRLG VWHHS VORSHV H[FHVVLYHO\ ZHW DUHDV DQG KLJKO\ HURGLEOH
soils.
Controlling surface runoff from the road surface and adjoining area is a key
HURVLRQ FRQWURO FRQVLGHUDWLRQ  &RQVWUXFWLRQ WUDI¿F URXWHV DUH HVSHFLDOO\
susceptible to erosion because they become compacted and rutted, and collect
and convey runoff water along their surfaces, often at erosive velocities.
3URYLGHVXUIDFHGUDLQDJHDQGGLYHUWH[FHVVUXQRIIWRVWDEOHDUHDV
Proper grading and stabilization of construction roads and parking areas with
stone often saves money for the contractor by reducing erosion, avoiding dust
SUREOHPVDQGLPSURYLQJWKHRYHUDOOHI¿FLHQF\RIWKHFRQVWUXFWLRQRSHUDWLRQ

Construction road stabilizationLPSURYHVZRUNHI¿FLHQF\DQGSUHYHQWVHURVLRQ
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SUBSURFACE DRAIN
A subsurface drain is often needed in construction operations and in developing
DUHDVWRUHPRYHH[FHVVZDWHUIURPWKHVRLO'UDLQVXVXDOO\FRQVLVWRISHUIRUDWHG
ÀH[LEOHFRQGXLWLQVWDOOHGLQDWUHQFKDWGHVLJQHGGHSWKDQGJUDGH7KHFRQGXLW
LVRIWHQSODFHGLQDVDQGJUDYHO¿OWHURUJUDYHOHQYHORSHDQGVL]HGWRFDUU\WKH
GHVLJQÀRZ%DFN¿OORYHUWKHGUDLQVKRXOGEHDQRSHQJUDQXODUVRLORIKLJK
permeability.
Drains improve soil-water conditions for vegetative growth, prevent sloughing
of steep slopes due to ground water seepage, and stabilize wet foundation
conditions for erosion control structures and other installations.
0DNHVXUHWKHVRLOWREHGUDLQHGKDVVXI¿FLHQWGHSWKDQGSHUPHDELOLW\WRSHUPLW
proper installation of an effective drainage system. An adequate outlet must be
available. Properly designed and installed drains require little maintenance.

Subsurface drains remove excess
ZDWHUIURPWKHVRLOSUR¿OHWRLPSURYH
stability and plant environment.
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GRADE STABILIZATION STRUCTURE
Grade stabilization structures are used to control the grade in natural or
constructed channels to prevent erosion. They may be vertical drop weir
spillways, chutes, or pipe drop structures, and may be made of reinforced
concrete, steel sheet piling, concrete block, riprap, corrugated metal, plastic,
or concrete pipe, depending on the site conditions.
Grade stabilization structures control head cutting, or major gully erosion in
channels on steep slopes, in locations where beds of intersecting channels
DUH DW GLIIHUHQW HOHYDWLRQV DQG ZKHUH ÀDWWHU JUDGHV DUH QHHGHG LQ SURSRVHG
channels to control velocities.
Locate these structures in straight channel sections. Stabilize foundation
PDWHULDOVDQGHQVXUHWKDWÀRRGE\SDVVFDSDELOLW\LVDYDLODEOHWRSURWHFWWKH
VWUXFWXUHIURPÀRZVJUHDWHUWKDQGHVLJQ7KHGHVLJQRIODUJHVWUXFWXUHV 
FIVRUODUJHU VKRXOGEHXQGHUWDNHQRQO\E\DTXDOL¿HGHQJLQHHUH[SHULHQFHG
in hydraulics and structural design.
Maintenance of grade stabilization structures should be minimal, but it is
important that inspections be made periodically and after all major storms
through the life of the structure.

Grade stabilization structure prevents head cutting in a vegetated channel.
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CHECK DAM
Check dams are used to reduce gullying in the bottom of small channels or
GUDLQDJH ZD\V WKDW ZLOO EH ¿OOHG RU SHUPDQHQWO\ VWDELOL]HG DW D ODWHU GDWH
7KHVHVPDOOFKDQQHOEORFNVVHUYHWRUHGXFHWKHYHORFLW\RIÀRZE\SRQGLQJ
runoff in the channel.
Check dams are usually made of stone. The center section must be lower than
the edges. Space the dams so that the toe of the upstream dam is at the same
HOHYDWLRQDVWKHWRSRIWKHGRZQVWUHDPGDP(QVXUHWKDWRYHUÀRZDUHDVDORQJ
WKHFKDQQHODUHUHVLVWDQWWRHURVLRQIURPRXWRIEDQNÀRZFDXVHGE\WKHFKHFN
dams. Restrict the drainage area to one half acre.
&KHFNGDPVDUHWHPSRUDU\H[SHGLHQWSUDFWLFHVWRUHGXFHFKDQQHOHURVLRQXQWLO
permanent stabilization measures can be installed. Inspect the dams weekly
DQGDIWHUVLJQL¿FDQWUDLQIDOOHYHQWV

Check damsVORZYHORFLW\RIÀRZLQWHPSRUDU\ORZÀRZFKDQQHOV
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DUST CONTROL
Large quantities of dust can be generated during land grading activities for
commercial, industrial, or subdivision development, especially during dry,
windy weather. In planning for dust control, it is important to schedule
FRQVWUXFWLRQ DFWLYLWLHV VR WKDW WKH OHDVW DUHD RI GLVWXUEHG VRLO LV H[SRVHG DW
one time. Install temporary or permanent surface stabilization measures
immediately after completing a land grading unit.
)RUGLVWXUEHGDUHDVQRWVXEMHFWWRWUDI¿FYHJHWDWLRQ WHPSRUDU\RUSHUPDQHQW 
provides the most practical and effective means of dust control. For other
areas, control measures include mulching, sprinkling, spraying adhesive or
calcium chloride, wind barriers, and surface roughening by tillage.
Maintain dust control measures properly through dry weather periods until all
disturbed areas have been permanently stabilized.

Dust control by watering provides immediate protection, but water must be applied periodically throughout dry
periods (source: SCS).
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SAND FENCE (Wind Fence)
A sand or wind fence is a low fence of wooden slats erected perpendicular
to the prevailing wind. The fence traps blowing sand by reducing the wind
velocity at the ground surface.
Wind fences are used primarily to build frontal ocean dunes to help prevent
ÀRRGLQJDQGHURVLRQIURPZDYHRYHUZDVKEXWWKH\PD\DOVRVHUYHWRSUHYHQW
sand from blowing onto roads or other off-site areas.
Wind fences are usually made commercially of light wooden slats wired
together with spaces between the slats. The fences are erected 2 to 4 feet
high in parallel rows spaced 20 to 40 feet apart over the area to be protected.
Fences are supported by wooded posts.
:KHQZLQGIHQFHVDUHDSSUR[LPDWHO\WZRWKLUGVIXOODQRWKHUVHULHVRIIHQFHV
LVHUHFWHG,QWKLVPDQQHUGXQHVFDQEHEXLOWWRIHHWKLJKRUPRUHGXULQJ
DVLQJOHVHDVRQ:KHQWKHGXQHKDVUHDFKHGWKHDSSUR[LPDWHKHLJKWRIRWKHU
PDWXUHGXQHVRUZKHQWKHEXLOGLQJSURFHVVVORZVVLJQL¿FDQWO\VWDELOL]HZLWK
appropriate vegetation.
When wind fences are used to protect off-site areas from blowing sand,
maintain them until the sand source has been stabilized.

Sand fence captures blowing sand
to rebuild frontal dune. Natural or
planted vegetation helps stabilize the
dune.
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FLOCCULANTS
Flocculation is the process of causing small, suspended materials to stick to
HDFKRWKHUWRIRUP³ÀRFV´7KHVHÀRFVPRUHUHDGLO\VHWWOHRXWFRPSDUHGWRWKH
LQGLYLGXDOSDUWLFOHV6RLOWKDWLVH[SRVHGGXULQJFRQVWUXFWLRQRUVWRUPZDWHU
runoff can be picked up and carried to the nearest water conveyance. As the
ÀRZUDWHVORZVWKHODUJHUVDQGRUSHEEOHSDUWLFOHVZLOOVHWWOHRXWRIWKHZDter, however, the smaller particles take a much longer time to settle out. The
ÀRFFXODQWVZLOOFDXVHWKHFOD\SDUWLFOHVWRFOXPSWRJHWKHUDQGVHWWOHRXWPRUH
quickly.
Water that is discharged from sediment traps and basins can still contain high
OHYHOVRIVXVSHQGHGFOD\VDQG¿QHVLOWVWKDWDUHYHU\GLI¿FXOWWRVHWWOHRXW2WKer ways to reduce the suspended sediment are storing the runoff long enough
IRUWKHVPDOOSDUWLFOHVWRVHWWOHRUWR¿OWHULWIXUWKHUDQGVWRUHXQWLOVHWWOHPHQW
)ORFFXODQWVDUHRIWHQWKHPRVWSUDFWLFDOPHWKRGWRVHWWOH¿QHSDUWLFOHV
Flocculants should be used to prevent sedimentation damage to sensitive water resources such as ponds, lakes, and trout streams, or whenever turbidity
FRQWUROLVUHTXLUHG$SSOLFDWLRQRIÀRFFXODQWVLVYHU\VRLOW\SHGHSHQGHQW

FlocculantsDUHXVHGWRSXOOWKH¿QHUSDUWLFOHVRXWRIWKHZDWHUWRUHGXFHWXUELGLW\DQGSURWHFWVHQVLWLYHZDWHU
reources.
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CHECK DAM WITH WEIR
A temporary check dam with a weir is a small dam structure with a weir outlet. They are used to reduce erosion in the drainage channel by restricting the
YHORFLW\RIÀRZDQGWUDSVHGLPHQWDOORZLQJWKHFKDQQHOWRVWDELOL]H
The dams are temporary practices that can be used at outlets of temporary
diversions, graded channels, temporary slope drains, and where the dams can
be easily cleaned and maintained on a regular basis.
'RQRWXVHDFKHFNGDPZLWKDZHLULQLQWHUPLWWHQWRUSHUHQQLDOVWUHDPV
Riprap and wash stone are the most common materials for this practice. The
weir length varies due to the drainage area. The center of the check dam
should always be at least 9 inches lower than the outer edges at natural ground
level. Frequent inspections are required.

Check dams with weirs control the velocity of runoff through channels and reduce erosion.
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