Chapter 6

SEDIM ENT AND EROSION CONTROL TOOLS
-

D escription

Sedin entand erosion controltoolsare stucturesorm easures, located in mnoffdmainage channels
ornear culvert outlets, w hich prevent or reduce sedin entation and erosion of earth m aterials
caused by directrainfall, minoff, w Ind, freezing, gravity, ora com bination of these. These tools
m ay bem echanical(stuctural) , vegetative, ora com bination. Som em easures are sin ply arm or
to resist erogive forces w hile others reduce erosive forces. These reducers of erosgive forces
nclde stuctures orm easures to control ninoff velocity, reduce the flow grade, or dissipate
energy. Structures ivolve the use ofpipe, rock rip rap, rodk gabions, w ocod m aterials, concrete,
prefabricated blocks, geotextiles, earth, vegetation, and m any other Innovative resources, deas,
and processes.

In portance toM aintenance & W ater Q uality

Today, m any natural stream s and channels have agraded from  the infhux of silts and sedin ents
from farm ing operations and erosion along unpaved roadw ays. Thisagradation has filled m any
flood plains and w etlands w hich has din nished natures m ethod of purifying water;, led to
ncreased flooding In Iow areas, and reduced orendangered fish and plant resources.

Sedin ent and erosion contol structures protect the integrity of nmnoff dranage system s,
1oadw ay's, and em bankm entsby reducing degradation and agradation w hich can lead to roadw ay
orbank failure, flooding, andor recundng m aintenance. A 10, these structures and m easures
ncrease Infilation, reduce sedin entary pollutants which dam age stream , ke, and pond
ecosystam s, and, reduce transport of debris w hich m ay accum ulate and block channels and
culverts.

R educing mmoffvelocitesand dissipating the energy contained w ithn flow ingw aterhelpsreduce
and preventthe degradation ofnatural channelsasw ellas m an-m ade channels. Runoffvolim es
are reduced by the creation of better opportunites for mfiltration. This becom es a two-fold
benefitby decreasing the potential of erosion from overland flow w hile Increasing groundw ater
recharge from ncreased infiltration . Stream s, channels, and ditcheshave betteropporimities to
recoverfiom soourand sedin entation by re-es@blishing orrevitalizing vegetation grow lngw ithin
them and thus in proving the ability of naturalprocesses to filterand delivernmoffto creeksand
rivers w ith less sedim entacoom panying it.

37



In plem entation

Structures

Hay BaleD kes

V ery tEm pomary stuctures constucted
of rectangular hay bales tightly butted
together, em bedded fourinches nto the
ground, and stgked © the ground as
shown In figure 6-1. Designed to
tem porarily in pound ordivertw ater, not
filter it. H eavier, coarse sedin ents are
settled out by the inpoundment of
w ater. The bales are too dense and not
tallenough to actappreciably as filters.
U == and ins@allation technique is critical
to properperform ance.

Criterion ForUse :

H ay bale dikes should be used only in areas of
ow flow velocity, such as; w here concentrated
flow sare very Jow and enough upgrade storage
capacity is availble so that mnoff is not lkely
o overflow the top of the hay bales, and, on
areas of sheet flow , such as slopes and graded
areas, where a series of these dikes may be
placed cross<lope on the contour w ith ends
tumed up © prevent flow around them .

H ay bale dkesusually require closerspacing as
lnd/hannel gradients mcreage.  This is
necessary to create more storage and nduce
m ore Infilvation, and thuspreventorreduce the
potential of flow overtopping the bales.
Erosion on the backside of the hay balk
structures, created from over-oppig energy,
may negate erosibon control benefits created
w 1th the frontside settling of sedm ents.

U se during seasonsof ow intensity storm s and
n areas where protection from sedin ent and
erogive w ater flow is needed for durations of
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Fiure 6-1. HayBale D ikes

Iess than 60 days, such as;

a. Small constucton —sites/locations
where individual structures are being
constructed  such as, dwp hlets,
pemanent grade stabilization
structures, pipes, culverts, grade w ork,
etc. Hay bales are typically rem oved
when these works are completed or
chortly thereafter.

b. Seeded or sodded aras. In some
cases, where aesthetics is not a
concem, hay balesm ay be left n place
aftervegetation is established.

W henever possible, ram ove sedin ent buildup
from the front fupstream) side after every
sedinent depositing event. Do not allow
sedinent t accumulate closer than six (6)
Inches of the top of the owesthay bale. Re-
secure and tighten allhay bale dikes afterevery
ranfalleventand replace dam aged bales.



heffective P hcem ent
Parmlelto Fbw)

Poorly mstaled Hay Baks

In proper C onstructon, heffective
hstalaton, and M s-applicaton
(Concenttated Fbw )

Exhbi6 1b - Properuse andornstalaton ofhay bak dkes.

Exhbit6 1 -HayBak D kes



Exhbi6 2b - In properly phced and erected sikfence.

Exhiit6 2 -SitFence
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SiltFence

Tem pomary stucture constructed of pervious geotextile fabric supported vertically by steel or
w ood posts. D esigned to slow , tem porarily in pound, and filtersedim entladenw ater. Sedin ents
are settled out by the In poundm ent of w ater and filtered by the fabric, although filtration
din inishesw ith sedin entation sealing the fabricpores. M aybeusad to redirectnmoff instead of
In pounding it. s@allation tedmigque and m aintenance is critical t© properperform ance.
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Fiure 6-2. SiltFence D etaik

Criterion ForUse :

To be used only In areas of ow flow velocity
w here concentrated flow volum es are Jow , and
enough upgrade storage capacity is availbble
w here minoff w i1l pond, then filter through the
fabric or infilrate, and notoverflow the top of
the fence. Comm on use areas nclude slope toes
and outlets where sheet flow firom slopes and
graded areas can potentially carry sedin entoff
site.

Silt fence filters usually require closer spacing
as land/thannel gradients increase. This is
necessary t© create more storage and nduce
m ore Infiltration, and thuspreventorreduce the
potentialof flow overtopping the fence.

Use In areas where protecton from sediment

and emwsive water flow is needed for an

ndefinite period of tim e, such as;

a. Large or amall sites/locations w here
hdividual stuctural units are being
constructed such as, dwp nnlts,
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stabilization
structures, pipes, culverts, grade w ork,

perm anent grade

etc.

b. At the permmeter of distutbed areas
w here minoff leaves the site.

c. Seeded or sodded areas. Tn some

cases, where aesthetics is not a
concem and the stmcture poses no
adverse conditions, silt fencesm ay be
kft n phboe after vegetation is
es@blished.

W henever possible, ram ove sedin ent buildup
from the fiont (upstream ) side after every
significant sedinm ent depositing event. D o not
allow sedin ent to accum ulate closer than half
w ay of the top of the Iow estpoint In the fence.
Re-secure and tighten fencing and fabric after

every significant mmoff event, especially
checking the toe of the fabric forbreaches.



Rock D itrh Check L heck D am

Sem i-perm anentto “perm anent” stucture com posed of stone, asshown i figure 63 ,w hichw i1l
eddy w aterbehind it, settle out sedin ent, and allow w aterto pass through and orover its crest.
O nce sedin enthas filled in behind the stucture the active finction of collecting sedim entw 111
cease, how ever, itw ill continue to actas a stabilizing force forthe ditch bottom grade.
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Fiure 6-3. Rock D itch Check/ heck Dam D etails

The roadw ay crow n, shoulder, and ditrh bottom elevationsm ustbe m aintained constant foras
Jong aspossible to extend the life of these stuctures and m ake them costeffective. Unchecked
1oadw ay degradation renders these sationery stucturesuselessand m ay allow them tolbecom e
accelerants to erosion 1ather than aids against it.

For optmum perfom ance, these stuctures must be designed by a professional engineer,
m eticulously installed, and rigorously m antaned. Stuctures m ustbe em bedded nto the side
banks, toed Into the channelbottom atthe cutlet,and havea flow channeldesp encugh to handle
nom almmofftom nin ize the potential forover-flow scouraround theedges. A 150, there should
e encugh outlet apron to dissipate the energy of w ater overflow Ing the crest to protect the toe
from the undemm nng scourw hich leads to failure. A toe-w all at the end of the apron is often
necessary. C ontinualm aintenance is criticaluntil the stucture has sabilized and “seated” itself.

Lateral ninoff from adjpcent moadw ay surfaces orback slopesm usthbe directed safely mito the
ditch orstucture t© preventw ashout along the edges of the stuicture. Construct the stucture
of stone large enocugh, orothenw ise secured Inplace (Ge.grouted, gabion, etr.), to resistexpected
velocites. A geotextile fabric oraggregate filtershould lay betw een all stone to ground contact
surfaces, w ith overlap at fabric seam s, and fabric oraggregate overlapping the exposed edgesat
the surface as shown in figure 6-3.
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Level Spreader

Sem iperm anentto perm anenttrench used to goread, and discharge w aterflow overaw de area.
This stucture reduces concentrated flow , ncreases nfiltration, and allow s for sedin ent o be
rem oved by settling and filtering . Level spreadersare generallyused atthe toe ofa slope, butcan
beusad to ntercept concentrated ninoffand disperse itacrossthe head (top) ofa slope orgrade.
This application can be useful in protecting road banks from concentrated flow entering from
upland dranage areas.

A sshown in figure 64, itis constructed asa w aterin pounding channelortrench, cuton a level
contour nto a slope orgrade. The front dow nslope) edge allow s shallow discharge over its
entire length w hen the in poundm entis full. The in poundm entshould be shallow ,butdesp and
w e enough to reduce surface tutbulence from  the ninoff nflow allow ing thew aterto evenly f11
the In poundm entand then flow am oothly overthe discharge pomntalong the frontedgeno desper
than 12" atpeak desion flow . The in poundm entw ill catch sedin entand w il require periodic
clean-outm aintenance.
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Fiure 64. Level SpreaderD etails
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Log and Bmsh Check D am

Sem i-perm anentortem porary stucture constructed ofbrush interm eshed w ith logs staked to the
ground orananged across the channel as shown In figure 6-5 below . G eotextile fabricm ay be
placed across the front face of the stucture for added perform ance. These stuctures are
designed to slow , tem poarily in pound, and filtlersedin ent laden ninoff. Sedin ents are settled
outby the in poundm entofw ater, and filtered by the brush and fabric. Isallation technique is
critical to properperfom ance.
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Fiure 6-5. Log and Brush CheckDam D etails

These structuresare ntended tobeused n areasofhigh flow velocity andm oderate concentrated
flow s. The structure should be designed fora given storage capacity w here the design minoffw 111
pond, then fillerthrough the stucture. Excess storm flow w illoverflow the top of the stucture
orw illbypass, asperdesion, onto a sable outlet.

These stuctures are not likely to be used w ith 1oad right-of-w ays, how ever, there are feasble
applications in specific situationsw here easem ents, public lands, orotherperm issble locations
exist. Specifically, these stucturesw illbeused In areasw here sedin entdetention isneeded for
an extended period of tim e, such as; 1wad tum-outs, sw ales, ditches, Intemm ittent stream s, or
otherareas receiving concentrated flow friom distutbed orfallow (bare) areas. Structures should
beplaced asnearaspossible to the perim eterof the disturbed areasw here ninoff leaves the site.

O therlocationsare low flow perenmial stream sbelow 10ad crossings orotherplacesw here land
disturbance due to constrmiction and orm aintenance istaking place. These stucturesw illaln ost
alw ays require rem oval after stabilization of disturbed area, how ever, they m ay be left n place
if determ ned by the engmeerthatno adverse effects to the steam  and sunounding hydrology
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w illoccur. Sedin entfrom the disturbed area, accum ulated by the stucture, should be rem oved
and property digposed as needed until re-stabilization is com plete. Ream ove sedin entbuildup
from the front upstream ) sidebefore itacoum ulatesw ithin halfw ay ofthe top ofthe low estpoint
o the stucture.

Sedin entT1ap

Tem porary basin created by eitherexcavation, earth orrock em bankm ent, ora com bination of
these to Intercept, ttap, and rean sedim entfrom nmnoffw hile allow Ing detained mmoffto slow Ly
dain, nfilbate, orboth. Sedin ent laden mnoff can be drained and filtered by perforated pipe,
rock filtration and orrock dam seepage, infiltration, ora com bination of these. These stuictures
areusually used during construction orm antenance practices. They are easily and econom ically
constucted and offerversatility of Jocation . M aterialsused to constiuctthem canbedem olished
and constriictivelyused ordigposed on sitew hen the structure’s sevvice area hasbeen adequately

B ecause of the predom nantly tem porary nature of these structures, they usually require rem oval
of collected sedim ent after each nmoff event t© restore adequate operating capacity and are
constucted w ith an em ergency bypass forexcessive ninoff events. Larger sedin enttrapsw ith
extended sedim ent retention capabilites and large dramnage areas should be designed by a
professional engineer experienced in hydmwlogy. “Rule of Thumb” criteria, developed by a
professionalengieer,m aybeusad forlocal (countyw ide) application forlin ited sizew atersheds.

Sedin entBasin

Sem i-perm anent to perm anentversion of the Sedin ent T1ap construicted by either excavation,
em bankm ent, ora com bination of these to Intercept, ttap, and rea sedinm entfrom mwnoffw hile
allow Ing detaned mnoffto slow lydran, nfilrate, orboth . These stuctures, ilistrated In figure
6-6,are used for ndefnite periods of sedin entcollection associated w ith Jong term disturbance
of the earth such asm ining, farm ing, unpaved road drainage, etc. Sedin entand mnoff storage
capacitesare often largerthan sedin enttiaps, and em bankm entsareusually constructed ofm ore
pem anentm aterials such as com pacted earth, rodk , concrete, et Sedin entladen noff can be
drained and filtered by perforated pipe, rock filtration, rock dam sespage, Infiltration, pum ping,
ora com bination of these. Three “clean w ater” drainage or discharge m ethods are described
below .

Riser pipe and barrel - The top section of risers are m ost often perforated, butm ay notbe,

depending on storage volum e of the basi, percolation fecovery mate, probable peak mmoff
volum es, otherbasin drainage m echanian s, orany com bination of these.
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R prap/aggregate filterdam -Thisporousdam isconstructed atleastone foothigherthan height
atm axinum desion nnoff retention volum e. Runoff w i1l dran through riprap and br coarse
aggregate leavingbehind sedim ent. R ock nthedam m ayneed cleaning and re-m g to in prove
pem eabilityw hen In use forextended periodsorw hen frequent, sedin entladen dischargeshave
entered the stucture. By-pass isusually the top of the dam .

Underdram filler - A n aggregate-shrouded pipe netw ork buried atthe bottom ofthebasin. This
system is foram ore elaborate, stucture and w orks bestw here the basin is constructed in sandy
soils. M ay be used 1n conjunction w ith otherdischarge m ethods.

A professional engheer experienced n hydrology should be consulted for design of these
structures. deally, sedim ent basins should be elongated 1n the direction of flow w ith the length
at least tw ice the w idth to cbtain the m ost effective settling of sedin ents. D epth should be
determ Tned based on length and w idth dim ensions and volim e requirem ents fornmoff storage
Plussedin entretention . C onsiderationm aybegiven to outflow and orinfilration versus inflow
In determ ining mnoff detention volum e.
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Fiure 6-6. SedimnentBasm Illistration

R parian Buffer

A rea orstrip of undisturbed vegetation betw een sensitive areas such as stieam s, w etlands, ponds,
etc. and areas of land disturbance andor fallow (pare) ground such as unpaved roads,
constucton sites, ete.as ilustrated T figure 6-7 . Meally the vegetation consistsof trees, shmibs,
brush, grass, various under story vegetation, and bio-m ass @dying and decaying plantm aterials) .
R iparian buffers can be naturally existing orm ay be designed and planted.
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O ther Types of Sedin entBasins

Exhibit6 3 -Sedin entBasiis



Esteablished R paran Buffers

P Ented R paran Buffers

Exhibit6 4 -R paran Buffers
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Fiure 6-7. Riparian Buffer Illustration

Road dirhes, tum-outs, and otherw ater digposal system s from 10adw ays should em pty Tito a
riparian buffer, w henever possible, before entering sengitive areas. The discharge from these
digposal system s should be fanned (goread out) asm uch as possible as it transitions from the
concentrated channelto the riparian buffer (see Figure 64, LevelSpreaderD etails) . Thedisance
from concentrated discharge to sensitive areas should be adequate t© allow vegetation t© grow
through and stabilize deposited sedin ents. Them Inimum distance should be fifty feet.

R jparian buffersm aybecom e filled and dam aged from excessive sedim entation . Thism ay require

additional spread ng of the minoffordelicate ram ovalofsedin entfrom thebuffer. heithercase,
aneed foradditionalupland sedin ent control is indicated.
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