Benefiis:

® Provide reductions of peak flows and
reductions in overall vunqglf volume.

*  Recharge pround water.
e Provide removal of poliutanis.
Limitations:

o Reguires permeable soils to be effective.

s Skould not be used in areas with Figh
ground water tables.

e Studies have shown figh rates of failure,

» Maintenance requirements are typically
hiigh.

Qften have poor public perception due to
lack of aesthetic appeal.

Costs:

One study estimates consiruciion
costs at $2.08 per fi5 for a 0.25-acre
basin (SWEPC, 1981).

Effectiveness:

One study (Schueler, 1987) estimates
average removel rates based on land
disposal of waste waler at:

Fotul suspended solids: .wmimosnines 75%
o Nitrogen: 55-60%
Metals:....., 85-90%
*  Bacteria 90%
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Benefits:

¢ Provides groundvder recharge,

¢ Reduces rungff volumes.

s Removes pollutants thyough filtration.
Limitations:

* Shogld not be used in mreas with high
ground water fables.

o Maintenance requiremenis are typicaily
high.

o Studies have demonsirated relatively high
Jailure reades,

* Reauire permeable soils to e effective.
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Benefits:

o Infrastructure planning helps  shape
Jilnre use of an area and helps
communitics avoid urban sprawl,

Limitations:

e Developers must be on Dboard
with planring efforis fo ensure sticcess.

Costs:

e Costs associated with developing plan may
include stgff tHme required to study area,
meel with stakeholders. Training
developers and others will alse be i cost.

Figure &
THREE PARCELS ON A
STREAM VALLEY
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Benefits:

« Provide a nonerosive outlet for

concentrated rungfl by dispersing flow
uniformly across a siable slope

Limitations:

¢ Designed to release small volumes of water
antd shonld be timited to § acres

Costs:
e Loweost structures
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Benefits:

o FProvide remeoval of suspended particles
and floatable pollutanis,

Limitations:

o Tndependent studies suppest only moderate
poliatant removal rates result from nse of
mangfacturved products, especially jfor
dissolved pollutanty and fine particles.

o Regular inspection and frequent
Mainienance are necessary.
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Benefits:

o Reduction in  impervious area for
residential developnents.

Limitations:

® Public and developer fears of inadequate
on-street parking, safety, inadequate space
Jor emergency and lwrge vehicle access,
ard inadegide space for utility corvidors.

o Local ordinances may vrvestrict use of
narowey yesidential streels.

Costs:

Based on acost of 815, reduction of street
widlht by 4 . cars resalf in a cost savings of
835,000 per mile,

Effectiveness:

5-20% overall reduction in lmpervious area
Jor residential developments (Schueler, 1995;.
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Benefits:

e Reduce rungll and increase infiltration.

*  Reduce the need for additional stormwater
neandgement measires.

Limitations:

o Requives cooperation of omeowners,

¢ Only treat vundff fiom a portion of total
residential impervious area.

Costs:

Materials  such as yain  Dbarvels  cost
approximately SI00 and dry wells cost
approximately 3200. Cisterns are move
expensive and costs depend greatly on sige
and materials used.
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Benefits:

Provide reduction in polintants.

o Provide reduction in vunoff volumes and
velocities.

¢ Provides aesthetlc gudlity, area jor
recreation, and huabitat for wildife.

Limitations:

o Developers often fewr open  space
subdivisions will be less marketabie, or that
the review process will take too long.

¢ Lecal ordinances may restrict the use of
many open space principals.

* Requires homeowner’s cooperdation jfor
maintenance of epen space.

Costs:

Open space design can provide cost savings
as less area is cleaved and the need for
stormwater management practices is reduced.
One example (Liptan and Brown, 1996)
demonstrated a cost savings of $300 per lot
Jor site development. Other examples veport
average cost  savings jfor infrastructure
ranging from 11 1o 66%.

Effectiveness:

CWP (1996) reports nulvient levels in runoff
decreased Dby 45 to 60% when iwe
conventional subdivisions were replaced by
epern space sebdivisions.
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Benefits:

e Provide enforceable measures to minimize
storm water runcff from a site,

e Provide enforceable measures fo improve
watey qualily of vangl) from a site.

e Provide a means of maondating and
enforcing  stormweater management
practices for development.

Limitations:

e Cost jfor drgfting, implementing, and
enforcing ordinances.

Costs:

Costs include time for personnel to develop,
implement, and exgforce ordinances.
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Benefits:

» Protects downstream areas from flooding

o Protects from stream channel depradation

¢ Protects from pollutant loads caused by
urban development

Costs:

©  Costs can be minimal if incorporated into
surface parking ot  storage, Dbut
expensive I subsurface storage is
utilized
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Benefits:

s Sand filters can provide ¢ffective pollutant
rvemoval,

¢+ Sand [filters are applicable te a wide
variely of sife conditions,

Limitations:

¢ Sand fillers provide vewy fittie flow or
volume veduction,

o Sand filters requive frequent inspection
and high maintenance.

o Sand filters arve not saited for treating
large drainage areas.

Costsy

Little data Is available for costs. Brown and
Scheler (1997} estimate constraction costs to
average 55.00 per J¥ of stormwater treated.

Q.
[:'§
@ From preirpatment © Pudvrated undordrain piping
€ To sizinfecionidischarge £ Layored Suppon grave
€ Froatvalve O Fitot muctia
O Bleading @ Riser pipe
© Submersitle pump @ Distritution piping
O Faier eiflvent ling {8 Recirculation pump discharge
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Benefits:

* Structures will not erede, overiop, or
cause flooding

Costs:

e Cosis can be extremely expensive and
depend on the type of crossing.
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Benefits:

»  Provide superior, low-maintenance, long-
term erosion protection

Usefurd where site aesthetics are important

s Useful on steps or slopes where
mairtenance s difficult

o Useful for wildlife habitat improvenent

»  Useful as windbreaks or screens

Costs:

o Costs vary but are penerally low and
depend on the lypes of vegetation used,
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Benefits:

o Urban forests provide breaks in
EmMpervions cover.

e Tnerease aesthetic appeat,
o  Diereased properly valies.

Limitations:

¢ Ordinances and easements used fo
establish wrban forestry programs may be
coniyrary to development pressures in some
redas.

Costs:

o Costs vary aitd depend on program
elements. Granis may be available for
certain projects.
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Benefits:

* Proteet backshore areas from ocean

storms, shoreline erosion, and
encroaciment by migraling sand.

Grasses grow upward through
accumulating sand to hold it as the dune
BrOWS.

Costs:

Low costs are generally associated with
vegetative planting.
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Benefits:

environment

o Aesthetically pleasing

» Previde a habitat for fish and wildlife

»  Afford a self-maintaining cover

o Less expensive and damaglng to the

Costs:

e Costs are fow
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Benefits:

® Provide flood control by reducing pedk
Jlows,

Provide pollutant vemoval through seltling
and biological action.

Have long fife span.
Car treat larpe drainage area.
s  Can increase properly valies.

Limitations:

» Space required for construction may Hmit
use in densely urban areas.

e Maintenance to control sedimentation and
vegetation may be required.
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Benefftst

¢ Provide stormwater mandgenient by
requiving betler site desions.

s Cuan serve to wisely manage development
by establishing special requirements
designed to protect sensitive areas such as

Jorested areas or riparian corsidors.

Limitations:

¢ Local poliical and economic Issues may
present obstacles to roning restrictions in
Some areas.

Costs:

o Costs may be associated with the time it
takes fo revise carrent Joning and lond use
reguladions, gain support wid adopt new
roning regulations.
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