Benefits:

* Permanent seeding provides Iong-term
stabilization of soils. Permanent seeding is
a lowcost Iow-maintenance method,
Permanent seeding can reduce erosion,
slow runoff velocities, increase lifiltyaion,
rveduce runoff volumes, and filier
sediments. Peymanent seeding is suitable
Jor e wide range of sites and conditions.

Limitations:

e Permanent Seeding does not immedictely
stabilire soifls wtd erosion during seed
establisiment. Addifional stabilijation
methods and runoff” contrels may be
necessary during establishment.  Seed
selection and effectiveness are dependant
o the seasons and may not be gffective
during paris ¢f the year. Additional time
and labor may be required to prepare the
seed bed and to reseed palches where
establishiment was sinsuccesgful,

Costs:

o USEPA4 reports costs for seeding to range
Jrom 3200 to $1,000 per acre and average
3408 per acre. Estimates for maintenance
cosis range from 15 te 25 percent of the
capital costs and average 20% (USEPA4,
1993).

Effectiveness:

s USEPA reports that permamient vegetative
cover can reduce the amount of suspended
solids in runoff” by between 50 and 100 %
witlh ait average of 90%.
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Benefits:

* Riprap stabilizes soils in areas that receive
concentrated  flows and provides for
reduction of rimoff velocity. Riprap has a
wide range of applications and is typically a
low cost material,

Limitations:

s Riprap is typically not recommended for
siopes greater than 2:1. Proper desipn to
ensare the correct sice of stones for the
application is critical to the success.

Costs:

s Cost for riprap depends on availability,
amount, method of delivery, and stone size.

(Source- Mayo et al,, 1993)
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Benefits:

o Good energy dissipater
o FEasy installation

Costs:

¢ Lowcosts.
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Benefits:

*  Sediment basins and vock dams cean
reduce runcff velocities and reduce levels
of suspended solids in  runolf by
intercepling stormwater flow leaving a
site and allowing time for sedimentation.

Limitations:

o Sediment basiny and rock dams should snot
be used in locations where failure would
threaten human Iife or property including
roads aied uiliities. Sediment basins and
rock deams should never be used in live
streams. Sediment bhasins and rock dums
Rave demonstrated little or no ¢ffectiveness
al  rvemoving dissolved pollutants from
ringff. Some land loss is associated with
sediment basins.

Costs:

»  USEPA (I993) reports costs for basins
witl less than 56,000 J¥ storage volume
to average $0.60/ ¥ and for basins with
greater than 50,000 f€ storage volume an
average of 3030/,

Costs:

o USEPA estimates removal efficiency
vates of sispended solids for sediment
basing te average 70%. One study
(Barfield and Clar, in Smolen o, qi,
1988) reported that for sediment basing
in southeastern coastal plain areas that
used the design A=0.0lyg, where A is
basin sarface area and g is peak inflow
raie in jf/second, an average sediment
removal efficiency rate of greater than
75% was observed,
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Benefits:

¢ Sediment fillers can remove maony
pollutanis  from stormwater  runoff.
Sediment filters can be modified in a
wide range of design variaions to suit
site conditions and desired applications.
Sediment filtery cair use various filler
materials in order fo targel specific
pollutarnt types.

Limitations:

o Sediment fillersy provide Httle or po
veduction in  stormovater volumes or
velocities. Sediment fillers require
Jreguent inspection and regular
matntenance. Sediment filiers should not
be used for siles with a drainage area
greater than 10 acres.
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Costs:

o MWCOG (1992} estimales construction
costs for sand filters to range from $3.60
to $10.004F of mnoff treated. The same
rveport  estimates anngal maiitenance
costs at about 5% of construction costs.

Effectiveness:

¢ Effectiveness will depend gredly upon
the types of polluiants, the volume of
rancty; and the desipn of the filter.

Heo-8ystems, Inc, ®
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Benefits:

o Sediment traps are similar to Sediment
basiny on a smaller and temporary scale,
and can be used with other temporary
practices to sltow runglf’ and reduce
suspended solids.

Limitations:

® Sediment fraps should not be used for
drafnage areas gredter than 5 acres.
Sediment iraps are temporary measurves
and stonld not be used for longer than 2
years. Sediment traps do not mainiain a
lengthy detention time compared to other
similar methods and often provide less
effective removal of fine sediments such as
silty and clays.

Gosts:

s  USEPA (1993} estimates average
constriction costs for sediment traps of
$0.60 per f¥ of storage volume.

Effectivenesst

o  USEPA estimates removal efficiency
vates of suspended solids for sediment
basing te average 60%. One study
(Bafield and Clar, in Smolen et ul,
1988) reported thet for sediment basing
in southeastern coastal plain areas that
used the design A=0.01qg, where A is
basin suyface area and g is peak inflow
rate in f¥/5econd, an average sediment
removal efficiency rate of greater than
75% was observed.
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Benefits:

s Silt fences veduce the offsite transport of
sediments in stormwater runoff.  Silt
Jences are generally Tow cost and widely
applicable, Silt fences do not require a
lot of clearing and pgrubbing before
installation.

Limitations:

o Silt fences are not recommended for
managing high velocities, concentrated
Jlows. Obstructions to adeguate
installadion such as boulders or rools can
hinder the cffectiveness gf siit fences. Sit
Jences rvequive vegulur inspection and
maintendance.

Costs:

o USEPA (I992) estimates installation
costs for sillt fence at 36.00 per linear
Joot. SHRPC (1991) estimates
installation costs to range from 32.30 to
84.50 per linear foot,

Effectiveness:

o [ISEPA reporis that properly installed
and maintained silt fences constructed of
Silter fabric have an average removal
efficiency rate of 70% for suspended
solids, 80 te 90% for sand, 50 to 80% for
silt-loam, and O to 28% for silt-clay-loam
soils.
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Benefits:

o Temporary slope drains can prevent
erosion from concentrated flows on
unstabilized siopes. They can previde
protection during slope stabilization or
until offer permanent practices are in

place.

o  FEasy installation and lew maintenance
COSiSs.

Limitations:

e Temporary slope drains must be sized to
accommodate the anticipated runoff from
the drainage area and are not
recommended for arcas preater than 5
acres.  Failures can result from bleckage

Costs:

o Low maintenance costs.
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Benefits:

L]

Sedding can provide Immediate
vegetative cover and erosion control
Sodding is an ¢ffective method of soil
stabitézation and ervosion conirol, Sed
can provide cover in many situations
where seeding may fail.

Can be used to estabilsih vegetation
wihtere otler methods are unacceptable.

Limitations:
o Sodding is lypically more expensive than

other methods of establishing vegetation.
Sodding requires well prepared soils,
transportation md nsiollation costs, and
often walering during establisiiment. Hight
installedion costs and early maintenance
demands are associated with sedding.

Costs:

USEPA reporis cosis for sedding range

Srom 30.16 to $1.10 per f¥ and average
$0.20 per f¥. Annual maintenance costs
are estimated mt 5% of the capital cosis
(USEPA, 1993),

Effectiveness:

USEPA reports sodding can reduce total
suspended solids in rangf) by as much ay
99%. Individual rates may vary
depending on insiallation and site soils.
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Benefits:

* Soil retention structures are useful jfor
sandy or rocky soils with steep slopes thet
may not alow jfor other methods of
siabiliyadion. Retention structures can be
used to provide slope reductiose for steep
slopes.

Limitations:

o Retention siructuves should be designed by
a professional enpineey.

Costs:

e Costs for slope reduction are similar to
Hrose for grading, Structural yeteniion
methods are often moderately to very
expensive and felide costs for design,
materinls, and construction.

EcaSystems, Inc, @
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Benefits:

o Spill prevention and control plans can
reduce the amount o exposure of
hayardons moterials to ground and
surface water.  An ¢ffective plan can
resuit in cost savings in the event of an
accidental spiil,

Limitations:

o Time will Dbe requived for employee
training and prepardaion of the response
Dlass and moderials.

Costs:

e  Relatively low costs assoclated with
creating plan. Some cost associated with

Irafning employees

Effectiveness:
. Prevention is an ¢ffective measure.
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Benefits:

¢ Prevent soil and debris from entering a
storm drain.  Can reduce clogging of
storm drains diring consiruction.

Limitations:

s Siorm drain inlet protection measures are
intendad fo provide temporary profection
during constriction, They sheuld be used
in combination with additional measures
such as sedintent traps. Storm drein inlet
protection measares are not Ifntended for
drainage areas greater than 1 acre
Frequent fnspection and maintenance are
HECESSUry.

Costs:

¢ USEPA (1993) estimates costs for
installing storm dvain indet profection lo
average 3100 per inlet. Maitenance
costs can be as much as installation
costs. The SWRPC (1991) estimates
installation costs of inlet protection
measures to range from $106 to $154.

Effectiveness:

¢ USEPA reports low offectiveness for
erosion and sediment control, long-term
poilitant  removal, and habitd  and
strecum protection.
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Benefits:

Reduces the velocity of flow
Allows deposition
Retainys sediment

Diverts small volumes of flow fo protected
ontlets

Limitations:

» Cannot be placed acress concentrated flow
areas such as streqams and ditches

e Negdto be veplaced every 3 months.
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Benefits:

o _Afiow full strewm fIow

¢ Allow site access with out harming water
sources

Limitations:

o Certain construction vehicles may be too
heavy to use.

Costs:

o Clan be very expensive to construct.

EcoBystems, Ing. ®
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Benefits:

o Improve soil-water conditions [for
vegelative growth

o FPrevent sloughing of steep siopes due to
groundwater seepage

o Stabilize wet foundationt conditions

Costs:

e Costs vary due fo various climatic and
geographic conditions which a site can
experience,
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Benefits:

* Soll roughening can slow vundgfl,
increase infiftration, and help Itold seeds
Jrom wasting away.

o Soil roughening can be implemented on
most sites wherve grubbing and clearing
are conducted,

o Soil roughening can be used on all
disturbed slopes and it las mindmal costs,

o Soil rougheniug Improves vegetation
establisfunent amd  provides instant
protection for bare soil.

Limitations:

o Soil roughening provides only moderate
ergsion contyol

o Soil roughening is not gffective for
substantinl rainfall events.

¢ Roughening with heavy equipment may
serve fo compact sofls end hinder seed
estahlisiiment.

» Seil roughening is a temporary practice for
Jreshly graded areas and is not intended to
provide long term erosion conirol,

Costs:

o Costs associated with soil roughening are
primarily Hmiled to the operation of
eqripment.
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Benefits:

* Diversion dikes can reduce pollutanty in
rangll’ by diverting rungff away from
pollutant sources or by redivecting pollited
rnoff 1o other stormwaler management

practices.
Limitations:

e Diversion channels are subject 1o
concentrated flows that may fead to erosion
of the chaunel and increased sediments in
the runoff.

Costs:

¢ Estimated cests for constructing
diversion dikes involve site preparation
and site developnient. The Southeastern
Wisconsin Regionali Planning
Commission (SWRPC, 1991) estimated
the total cosis for a 100 f1, long, 1.5 1.
wide dite with 3:1 side slopes to cost
between 3162 to $500,

EeorSystams, Inc. () Ilk nNeeL-SCHAFFERD

and S

i




enefits:

Protecis emthen sediment control
practices

Stabilizes denuded areas that will not be
brought to final grade for several weeks or
months

Provides nurse crop [for permaient
vegetation

Provides rexidue for soil protection and
seedbed preparation

Helps prevent dust preduction during
construction
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Benefits:

o  Higher organie muaiter present
o More fiiable consistency

¢ Greater available waer holding capacity
and nutrient content

Limfations:

* Subsoil conld de as good as the tep soil for
seedbeds

o Needs 1o be on-site room for storage

Costs:

*  Costs vary and in some cases, handling
costs may be teo Niph to make this
bractice cost effective
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Benefits:

s Vegetation provides erosion conirol
reduction of ranoff volumes and velocities,
and infiitration, Existing vepetation can
provide greater vunofl’ management than
newly seeded areas, has no lag fime for
establishment, has « higher filtering
capability thwr newly seeded vegetation,
typically requires less mainienance than
mewly Ilandscaped areas, enhances
aestietics, and costs less than replanting,

Limfitations:

¢ Desivabie natural vegetation may not exist
at all sites. Planning is requived to identify
vegelation to be preserved Design of site
Stractures may nol aliow preservation of
vegelation and equipment movement nist
have necesswry room to maneiver,

Costs:

o Costs may include increased Iabor for
identifying vegetation to be preserved and for
maneuvering arvound vegelwted areas. Ceosts
Jor clearing and grubbing can be reduced
and costs for veplanting and landscaping can
be reduced The efficient infiltration can
produce cost savings by reducing the need for
gutters and storm drains. This measure can
also produce « more aestheticaily desirable
site, which can yield a more valuadle

property.
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Benefits:

¢ Vegetated Dbuffers can reduce runoffl
veloctly, increase infiltration, filter
pollitants, separate areas that require
protection from disturbance activities, and
stabilize soils. They are particularly useful
Jor providing protection to weiland areas,
JSloodplains, and stream banks.

Limitations:

s Vegetated buflers may not be cost effective
i the cosit of land is fiigh. Adeguate space
is nieeded for effective function

Costs:

o Costs vary with site of byffer. May not
bz cost effective If cost of Tand is Figh.

Effectiveness:

e USEPA reports that several stidies have
demonstrated greater than 90%
reductions In  sediment and nilrate
concentrations.
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Benefits:

e Velicle maintenance and washing
prictices af construction sites can redsice
the amount of sediment tracked onto roads
and exposed to stormwater. Also ol and
water separutors or ofher management
practices are encouraged of o vehicle
maintenance and washing area to capture
contaminated vwaskwater. Proper disposal
af wastes and wastewder generated o the
maintenance and wash areas is
encourdaged,

Limitations:

o Costs will be associated with edditional
time it takes to wash trucks, management
washwaler, and dispose of water.

Cosis:

o Costs will be associated with additional
time it takes o wash tracks, management
wasimvter, aid dispose of water.
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Benefits:

o Prevents erosion from long narrow slopes.

Costs;

*  Usnally low cost but dependent on usage
and climate.
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Benefits:

s Low cost and easy instaflation characterize
wind and sand fences,

Limitations:

o Wind and sand fences are not to be used to
contrel sediment itransperted in
stormewater.

Costs:

»  There are low costs associated with wind
Jences and swrd fences.

Effectiveness:

e Wind and sand fences are not gffective in
controlling sediment in stormwater.

Systems, Inc.
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