BMP: Confractor Cerlification &Inspector Training

CCIT

Munjcipalities can establishiraining programs
"fo educatecontractors aliout erosion and
" sadiment control practices: '

APPLICATIONS

O Manufacturing

Material Handling

O Vehicle Mdintenance
Construction

O Commercial Activities

0 Roadways

B0 Waste Containment

O Housekeeping Practices

DESCRIPTION:

One of the most imperiant factors determining whether or not eresion and sediment controls wil
be properly installed ond maintained on a construction site is the knowledge and experience of
the contractor. Many commuritles require certification for key on-site employees who are
responsible for implementing the ESC plan. Several states have contractor ceriification programs.
The State of Delaware requires that of ieast one person on any construction project be formally
certified. The Delawars program requires certification for any feremon or superintendent who isin
charge of onsite clearing and land-disturbing activities for sediment and runoff control
associcted with a consiruction project.

APPROACH:

¥  Training and cerfificatfion will help to ensure that the plans are properly implemented and
thot best management practices are properly Installed and maintained.

»  Inspectorfraining programs are appropriate for municipalities with limited funding and
resources for ESC pregram implementation.

»  Confoctor cerification can be occomplished through municipally sponsored training
courses, of more informally, municipalities can hold mandatory pre-consiruction or pre-
wintering meetings and conduct regular and final inspection visits to transfer information to
contrereters {Brown and Caraco, 1997).

»  Tojmplement aninspector fraining program, the governing agency would need fo establish
a cerffification course with periodic recerfification, review reports submitted by private
inspectors, conduct spot checks for accuracy, and institute fines or other penalties for
noncompliance.

>  Curbsystemns should be mainidined through curb repair {patching and replacement).

»  To minimize the amount of spilied material fracked outside of the area by personnel, grade
within the curbing fo direct the spilled matericils to a down-slope side of the curbing. thus
keeping the spilled meterials away from personnel and equipment. Grading will also
facilitate clean-up.

LIMITATIONS:

»  Confractor ceriification and inspecter fraining programs require a substantial amount of
effort on the part of the municipality or regulatory agency.

»  They need fo develop curicula for training courses, dedicate staif to feach courses, and
maintain ¢ report review and site Inspection stoff to ensure thot both contractors and
inspectors are fulfling their obligations and comiplying with the ESC program.

TARGETED POLLUTANTS

| Sediment

 Nutrients

O Heovy Metals

B Toxic Materials

O Oxygen Demanding Substances
’ Ol & Grecse

u Floatable Materials

O Bocteria & Viruses

M High Impact
Medivm Impact
I Low or Unknown Impact

|MPLEMENTATION REQUIREMENTS

B Capiftal Cosis
M OR.M Costs

X Mainfenance
O Training

W High Mediom O Low




BMP: Rock Check Dams
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OBJECTIVES

O Housekeeping Practices
0O Contain Waste

O Minimize Disturbed Areas
Stabilize Disturbed Arecs
Protect Slopes/Channels
[0 Control Site Perimeter

O Control Internal Erosion

DESCRIPTION:

A small, femporary dam constructed across a drainage ditch te reduce velocity of
concenfrated storm water flows, thereby reducing the erosion of the ditch.

APPLICATION:

»  Temporary drainage paths

»  Pemmanent drainage ways not yet stabilized .
»  Existing drainage paths receiving increased flows due to construction

INSTALLATION/ APPLICATION CRITERIA:

»  Prepare location of dam by removing any debris and rough grading any
iregularities in channel bottom

»  Place rocks by hand or with appropriate machinery, do not dump

¥  Construct dam with cenier lower 1o pass design flow

»  Construct 50% side slopes on dam

LIMITATIONS:

»  Maoximum recommended drainage area is 10 acres
¥ Maximum recommended height is 24"

¥ Do not use in running strecm

MAINTENANCE:
»  Inspeci dams daily during prolonged rainfall, after each major rain event and at
a minimum of once monthly.

» Remove any lorge debris and repair any damage te dam, channel or sideslopes
» Remove accumulated sediment when it reaches one half the height of the dam

TARGETED POLLUTANTS

W Sediment

O Nutrients

O Toxic Materials

O Cii & Grease

O Fleatable Materials
O Other Waste

B High Impact
Medium Impact
O Low or Unknown Impaci

IMFLEMENTATION REQUIREMENTS

Capital Costs
[J O&M Costs
Maintenance
O Training

[ High Medivm [ Low

Stormwater Discharge Management from Construction Activities
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BMP: Contaminated or Erodible Surface Areas

CESA

PROGRAM ELEMENTS

New Development

O Residential
Commercial Activities
Industrial Activifies

X Municipal Facilifies

O llega! Discharges

DESCRIPTION:

Prevent or reduce the discharge of pollutants to stormwaier from contaminated or
erodible surface areas by leaving as much vegetafion on-site as possibie,
minimizing soil exposure time, stabilizing exposed soils, and preventing stormwater
runon and runoff,

APPROACH:
This BMP addresses soils which cre not so contaminated as to exceed criteric but
the soil is eroding and carrying pollutants off in the stormwater.

Contaminated or erodible surface areas can be controlied by:
Preservafion of natural vegetaiion,

Re-vegetation,

Chemical stabilization,

Removal of contaminated soils, or

Geosynthetics.

YVVYY

LIMITATIONS:
Disadvantages of preserving natural vegetation or re-vegetaiing include:

» Requires substantial planning to preserve and mcinfain the existing vegetction.

¥ May not be cost-effective with high land cosfs.
»  Lock of rainfall and/or poor soils may limit the success of re-vegetated areas.

Disadvantages of chemical stabilization include:

» Creation of impervicus surfaces.

»  May cause harmful effects on water quality.

¥ s usually more expensive than vegetalive cover.

MAINTENANCE:
Maintenance should be minimal, except if iMigation of vegetation is necessary.

TARGETED POLLUTANTS

H Sediment

B Nuirients

Heavy Metals

B Toxic Materials
Oxygen Demanding
Substances

Ol & Grease
Fioatable Materials
O Bacteric & Viruses

¥ High impact
Medium Impact
O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

B Caopital Costs
O&M Costs

O Regulatory

O Training
Staffing
Administrative

W High Mediom [ Low

Stormwater Discharge Management from Mumicipal Activities
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BMP: Compaction

Cp

OBJECTIVES

O Housekeeping Practices

0 Contdin Waste

Minirize Disturbed Areas
Stabilize Disturbed Areas
0O Protect Slopes/Channels
O Control Site Perimeter

1 Control Internail Erosion

DESCRIPTION:

Use of ralling. tamping, or vibration to stablize {ill materials and control erosion by
increasing the scii density. Increasing the density of soilimproves soil sirengih, reduces
long-term soll settlement, and provides resistance to erosion.

APPLICATIONS:
»  Stabilize fill material placed around various sfructures.
¥ Improve soil in place as foundation support for roads, parking lots, and buildings.

| INSTALLATION/APPLICATION CRITERIA:

1%  Maoke sure soll moisture content is at optimum levels.

»  Use preper compaction equipment.

»  Install sediment contro! and storm waier management devices below
compacted areas and runon intercepior devices above these areas. Drainoge
from compacied areas must be carefully planned to profect adjacent
uncompacted soils. ‘

» Thesuriace of compacted areas should be scarffied ond seeded or mulched
and seeded to increase the effectiveness of compaction.

LIMITATIONS:
» Compaction tends to increase runoff.
»  Over-compaciion will hamper revegetafion efforts,

MAINTENANCE:
Ne maintenance required.

TARGETED POLLUTANTS
B Sediment
O Nutrients
O Toxic Materials
O Oil & Grease
O Foatable Materials
O Other Waste

M High Impact
Medium Impact
O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

Capital Costs
O8&M Costs
O Maintenance
Training

M High Medium O Low

Stormwater Discharge Management from Construction Activities
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BMP: Concrefe Waste Management
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OBJECTIVES

O Housekeeping Practices
Contain Waste

1 Minimize Disturbed Areas
O Stabilize Disturbed Arecs
O Protect Slopes/Channels
O Control Site Perimeter

O Centrol infemal Erosion

DESCRIPTION:

Prevent or reduce the discharge of pollutants to storm water from concrete waste by
conducting washout off-site, performing on-site washout in a designated area, and
training employees and subconiractors.

APPLICATIONS:
This fechnique is applicable to cll iypes of sites.

INSTALLATION/APPLICATION CRITERIA:

Store dry and wet matericls under cover, away from drainage areas.
Avoid mixing excess amounts of fresh concrete or cement onssite.

Perform washout of concrete trucks off-site or in designated areas only.
Do not wash ouf concrete frucks into storm drains, open ditches, sireets, or
streams.

YV VY

Y Y

when washing concrete to remove fine particles and expose the aggregate,
aveid creating runcif by draining the water within a bermed or level area. (See
Earth Berm Barrer information sheet.)

» Trainh employees and subconiractors in proper concrefe waste management.

LIMITATIONS:
»  Offsite washout of concrete wastes may not always be possible.

MAINTENANCE:

»  Inspect subconfractors to ensure that concrete wastes are being properly
monaged.
»  Ifusing a temporary pif, dispose hardened concrete on a regular basis,

Do not allow excess cencreie to be dumped onssite, except in designated areas.

TARGETED POLLUTANTS

O Sediment

O Nutrients

O Toxic Materials

[0 Oil & Grease

0O Floatable Materials
Other Waste

M High Impact
Medium Impact
O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

O Capital Costs
[1 O&m Costs
Maintenance
Training

K High Medivm O Low

Stormwater Discharge Management from Construction Activities
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BMP: Dust Controls

DC

OBJECTIVES

X Housekeeping Practices
O Coniain Waste

X Minimize Disfurbed Areas
Stabilize Disturbed Areas
O Protect Slopes/Channels
O Ccentrol Site Perirneter

O Centrol Intemal Erosion

DESCRIPTION:

Dust control measures are wsed to stabilize soil from wind erosion, and reduce dust by
construction activities.

APPLICATION:

Dust confrol is usefulin any process areq, loading and unloading area, material
handling areas, and fransfer areas where dust is generated. Sireet sweeping is limited to
areas that are paved.

INSTALLATION/APPLICATION CRITERIA:

»  Mechanical dust collecfion systems are designed according fo the size of dust
particles and the amount of dir to be processed. Manufacturers'
recommendations should be foliowed for installation {as well as the design of the
equipment).

» Two kinds of street weepers are common: brush and vacuum. VYacuum sweepers
ore more efficient and werk best when the arealis dry.

»  Mechonical eguipment should be operated according fo the manufaciurers’
recornmendations and should be inspected regularly.

LIMITATIONS:
» s generally more expensive than manua! systerms.
»  May be impossible to maintain by plant personnel {the more elaborate

eguipment).

» s labor and equipment intensive and may not be effective for all pollutants (sreet
sweepers).

MAINTENANCE:

if water sprayers are used, dusi-contaminated waters should be collected and taken for
treatment, Areas will probably need fo be resprayed fo keep dust from sprecding.

TARGETED POLLUTANTS

A Sediment

O Nutrients

O Toxic Materials

O Ol & Grease

A Floatable Materials
O Ciher Waste

W High Impact
Medium Impact
O Low ar Unknown Impact

IMPLEMENTATION REQUIREMENTS

Capital Costs
0O O&mM Costs
Mdainfenance
Training

M High Medium O Low

Stormwater Discharge Management from Construction Activities
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BMP: Erosion Control Pian

ECP

AFPLICATIONS

0O Manufacturing

0O Material Handling

0 Vehicle Maintenance

m Consfruction

O Commercial Activiiies
Roadways

O Waste Containment

O Housekeeping Practices

DESCRIPTION:
Erosion conirol measwres must be taken during a censtruction project. An Erosien Contrel Flan

will be submitted and approved before work can begin on the project. An Erosion Control Plan
descilbes what erosion control BMPs will be implemented, when and where, during the project.

APPROACH:

»  Create alist of possible erasion control BMPs that could be implemented in any given
project.

»  Reguire submittal of erosion & sediment control plans for projects that are on 1 acre and
larger sites.

»  Develop areview checklist for plan review personnel.

»  Provide the review checklist to contractors/developers so thay know what is expected.

¥ Provide inspectors with a copy of the approved ptans.

LIMITATIONS:

»  Mustbe enforced to be affective. .

» Somefimes site conditions are different then planned on and the plans have fo be
rmodified.

The erosion control measures have to be maintained.

The BMPs have to be installed early onin the project.

The BMPs have to be removed at the end of the project.

v VY

TARGETED POLLUTANTS

m Sediment

X Nutrienis

O Heavy Metals

O Toxic Materials

O Oxygen Demanding Substances
0 Ol & Gredse

0O Hecfable Materials

O Bactarlg & Viruses

W High Iinpact
Medium Inpact
O Low or Unkzown Impact

IMFLEMENTATION REQUIREMENTS

Capital Costs
0 O&M Costs
O Mcintenance
Training

H High Medium O low




BMP: Grassed Swales
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APPLICATIONS

O manufacturing

O Material Handling

O Vehicle Maintenance
X Construction
Commercial Activities
O Roadways

O Waste Containment

O Housekeeping Practices

DESCRIPTION: .

A series of vegetated, open channel manogement practices designed specifically fo treat and

attenuate storm water runeff for a specified water quality volume. Storm water is freated through

filtering by the vegetation in the channel, filtering through a subscil mafrix, and/or Infiltration into
the underlying soils.

APPROACH:

>  Grossed swales can be applied in most situations with some restiictions. Swales are very well
suited for freating highway or residential road runoff because they ore linear practices.

»  Grassed channels ore a geod treatment option within watersheds that drain fo cold water
streams. These practices do not pond water for a loeng period of time and often induce
infilirotion. As o resuit, standing water will not typically be subjected to warming by the sun
in these pracfices.

»  Grassed swales should be used on sites with relatively flat slopes of less than 4 percent
slope; 1 1o 2 percentslope is recommended.

¥ Asmal fore-bay should be used at the front of the swale to trap incoming sediments. Apea
grave! diaphragm, a small french filled with river run gravel, should be used as pretrectment
for runoff entering the sides of the swate.

»  Swales should also hove the capacity to pass larger storms {typicclly o 10-year sterm) safely.

LIMITATIONS:
»  Grassed swales cannot freat a very large drainage area.
»  Wetswales may become a nuisance due fo mosquito breeding.

MAINTENANCE:
»  Mainienonce of grassed swales mostly involves maintenance of the grass or wetlond plant
cover.

TARGETED POLLUTANTS

a1 Sediment

B Nuittients

0O Heavy Metals

m Toxic Materials

u Cxygen Demanding Substances
O Qil & Grease

X Floatable Materials

O Bacteria & Viruses

M High Impact
Medivm Impact
O Low or Unknown Impact

IMPLEMENTATION REGQUIREMENTS

¥l Capital Cosfs
O C&M Costs

O Mainfenance
O Training

B Hghk X Medium O Low




BMP: Hydromulching

OBJECTIVES

O Housekeeping Practices
O Coniadin Waste

O minimize Disturbed Areas
X Stabilize Disturbed Areas
Protect Slopes/Channels
B Control Site Perimeter

O Control Interma! Erosicn

DESCRIPTION:
A combination of wood fiber mulch, processed grass, or hay or siraw mulch and &

tacking agent. !t is made inio aslurry, then applied fo bare siopes or ofher bare areas
to provide temperary stabilization.

APPLICATIONS:
» Small roadside slopes.
>  Large, relatlively flat arecs.

INSTALLATION/APPLICATION CRITERIA:

> Legume seeds should be pellet inoculated with the appropriate bacteria.

» The seed should not remadin in the hydromuicher tank for more than 30 minutes.

»  Wood fiber may be dyed o aid in uniform application.

> Slumy shouid be uniformly applied until an adequate coverage is achieved.

¥ The applicator should net be directed al one location for a leng peried of time;
erosion will cceur.

LIMITATIONS:

»  Will lose effectiveness ofter | year.
»  Canuse only on physically stable slopes (at naturct angle of repose, or less).

MAINTENANCE:

»  Periodically inspect for damage caused by wind, water, or human disturbance.
»  Promply repair domaged arecs.

TARGETED POLLUTANTS

Sediment

O Nutrients

O Toxic Materials

O Qil & Grease

B Fleatcble Materials
O Other Waste

B High Impact
Medium impact
O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

Capital Cosis
O 0&Mm Costs

O Maintenance
O Training

W High Medivm 0O Low

Stormwater Discharge Management from Construction Activities
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BMP:Inlet Protection - Concrete Block
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OBJECTIVES

00 Housekeeping Practices
O Contain Waste

[ Minimize Disfurbed Areas
O Stabilize Disturbed Areas
O Protect Slopes/Channels
Control Site Perimeter
Control Internal Erosion

DESCRIPTION:
Concrefe block and gravel filter placed over inlet to storm drain system.

APPLICATION:

Construct at inlets in paved or unpaved areas where upgradient area is to be
disturbed by construction activities.

INSTALLATION/APPLICATION CRITERIA:
» FPlace wire mesh (with % inch openings) over the inlet grate exiending one foot
: past the grafe in all directions.
¥ Place concrete blocks around the inlet with openings facing outward. Stack
blocks to minimum height of 12-inches and maximum height_of 24-inches.
»  Ploce wire mesh around outside of blocks.
» Place gravel (3/4" 10 3"} around blocks.

LIMITATIONS:

» Recommended for maximum drainage area of one acre,

»  Excess flows may bypass the inlet requiring down gradient controls.
» Ponding will occur atinlet.

MAINTENANCE;
» Inspectinlet protection after every large storm event and at a minimum of once
monthly.

» Remove sediment accumulated when it reaches 4-inches in depih.
» Replace flter fabric and clean or replace gravel if clogging is apparent.

TARGETED POLLUTANTS

B Sediment

O Nutrients

O Toxic Materials

B Ol & Greqse

m Floatable Materials
0 Other Waste

M High impact
Medium impact

O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

Capital Cosis
O O&M Costs
Maintenance
O Training

B Migh Medium O Low

Stormwater Discharge Management from Construction Activities
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BMP: Landscape & Irrigation Plan

LIP

APPLICATIONS

Manufacturing

O Material Handling

O Vehicle Maintenance

m Construction
Commercial Activities
0O Roadways

O Waste Contdinment

X Housekeeping Practices

DESCRIPTION:

All developers are reguired to submit a landscape and imigation plan for their developments.
Lawn and garden acfivities can resulf in contamination of storm water through pesticide, soll,
ond fertilizer runoff. Proper landscape management, however, can effectively reduce water use
and contaminant runoff as well as enhance the aesthetics of a properiy.

APPROACH:

»  Develop landscape and imigation plan preparation guidetines.

> Require o landscape and imigafion plan for each new development.

»  Educate local developerts on how fo create effective landscape and imgation plans for
their new developments.

> Educate municipal staff to review property landscape and imigation plans fo minimize
runoff.

»  Checkall new imigation plans to ensure that there will be no overspray onto impervious
surfaces and that ihe irigafion water will be contained on site.

LIMITATIONS:
»  More iime and effort will be required of the municipal staff to review new development
plans.

MAINTENANCE:
»  Programs and educational materials can be repeatedly sent out or emphaosized. Fxtension
service confinues fo research and provide curent data.

TARGETED POLLUTANTS

R Sediment

W Nutrients

O Heavy Metails

O Toxic Materials

Oxygen Demanding Substances
Oil & Gracse

[ Floctable Materials

Bacteria & Viruses

M High Impact
Medium Impact
I Yow or Unkmown Impact

IMPLEMENTATION REQUIREMENTS

Capital Costs
O&M Costs
O mMaintenance
Training

W High Medium [ Low




BMP: Outlet Protection

oP

OBJECTIVES

O Housekeeping Practices
O Contain Waoste

0O Minimize Disturbed Areas
O Stabilize Disturbed Areas
Protect Slopes/Channels
O Conirol Site Perimeter
Controi intemal Erosion

DESCRIFTION:
A rock outlet protection is a physical device composed of rock, grouted riprap, or
concrete rubble which is placed at the outlet of a pipe to prevent scour of the soil

caused by high pipe flow velocitics, and fo absorb flow energy o preduce non-
erosive velocifies.

APPLICATIONS:

» Wherever discharge velocifies and energies af the ouflets of culverts, conduits, or
channels are sufficient to erode the next downstream reach.

»  Rock outlet protection is best suited for temporary use during construction
becasue it is usually less expensive and easier to install than concrete aprons or
energy dissipators.

» A sediment frap below the pipe outiet is recommended if runoff is sediment
lcden.

» Pemnanent rock riprap protection should be designed and sized by the engineer
as part of the culvert, conduit or channel design.

»  Grouted riprap should be avoided in areas of freeze and thaw because the
grout will break up.

INSTALLATION/ APPLICATION CRITERIA:

Rock outlet protection is effective when the rock is sized and placed properly. When
this is accomplished, rock outlets do much tfo limit erosion at pipe outlets. Rock size
should be increased for high velocity flows. Best results are obtained when sound,
durable, angular rock is used.

LIMITATIONS:

»  Large storms often wash away the rock outlet protection and ieave the area
susceptible fo erosion.

» Sediment captured by the rock outlef protection may be difficult to remove
without removing the rock.

»  Outlet protection may negafively impact the channei habifat.

MAINTENANCE:

» Inspect after ecch significant rain for erosion and/or disruption of the rock. and
repair immedicately.
>  Grouted or wire-tied rock riprap can minimize maintenance requirements.

TARGETED POLLUTANTS

M Sediment

O Nutrients

O Toxic Materials

0 Oil & Grease

O Floatable Materials
O Other Waste

B High Impact
Medium impact
O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

X1 Capital Costs
O O&m Costs
Maintenance
O Training

W High Medium O Low

Stormwater Discharge Management from Construction Activities
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BMP: Portable Toilets

PT
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OBJECTIVES

Housekeeping Practices
Contdin Wasie

O Minimize Disturbed Areas
0 Stabilize Disturbed Areas
O Profect Slopes/Channels
O Contrel Site Perimeter

O Control Intfernal Erosion

DESCRIPTION:
Temporary on-site sanitary facllities for construction personnel,

APPLICATION:

All sites with no permanent sanitary facilifies or where permanent facility is foo far
from activitiss,

INSTALLATION/ APPLICATION CRITERIA:

» Lecate porfable toilets in convenient locations throughout the site,

»  Prepare level, gravel surface and provide clear access fo the tailets for servicing
and for on-site personnel.

» Conshuct earth berm perimeier (See Earth Berm Barrier nformation Sheet),
control for spill/protection leak.

LIMITATIONS:
No limitaiions.

MAINTENANCE:

> Portable toilets should be maintained in good working order by licensed service
with daily observation for leck detection.

» Regular waste collection should be aranged with licensed service.

»  Allwaste should be deposited in sanitary sewer system for freatment with
appropriate agency approval.

TARGETED POLLUTANTS

O Sediment

[ Nutrients

O Toxic Materials

O Oil & Grease

O Floatable Materials
A Other Waste

B High Impact

Medium impact

[J Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

Capital Cosis
O8&M Costs
X Maintenance
A Training

(W High Medium

O Low

Stormwater Discharge Management from Construction Activities
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BMP: Riprap

RR

CONS|DERATIONS

[x] Soils

Ared Required

Slope

O Water Availability

X Aesthetics

O Hydraulic Head
Environmental Side Effects

DESCRIPTION:

Riprap is o permanent, erosion-resistant protective layer made of loose stones. H s
infended to protect soil from erasion in areas of concentrated runcff. Riprap may
also be used to stabilize slopes that are unstable because of seepage problems.

APPLICATION:
» Riprapis normaily used af locations where erosive forces from water flow exceed
the ability of the soil or vegetafive cover to resist those forces.

| » Riprap can be used for pipe outlet protection, channel lining. scour protection,
d efc.

»  Riprapis commonly used for wave protection on lakes.

INSTALLATION/APPLICATION CRITERIA:

»  For slopes steeper than 2:1, consider using materials other than riprap for erosion
protection.

> |friprap is being planned for the bottom of a permanently flowing channel, the
pottom can be modified o enhance fish habitat. This can be done by
constructing riffles and pools which simulate natural conditions,

»  When working within flowing streams, measures should be taken to prevent
excessive turbidity and erosion during consfruction. Bypassing base flows cr
temperarily blocking base flows are two possible methods. Work shiould be done
during a period of low flow.

in designing riprap consider the following:

» Use durable rock, such as granite, and a variety of rock sizes.

» The thicknass of riprap layers should be af least 1.25 fimes the max. sfone
diameter.

»  Filter material is usually required between riprap and the underlying soil surface,

LIMITATIONS:
»  Riprop maoy be unsiable on very steep slopes,
»  The plocement of a riprap In streams requires a state stream alteration permit.

MAINTENANCE:

»  Riprap should be inspected annually and affer maojor stomms.

» !f iprap has been damaged, repairs should be made promptly to prevent o
progressive failure.

»  If repairs are needed repeatedly at one location, the site should be evaluated to
see if original design condiifions have changed.

TARGETED POLLUTANTS

Sediment

O Nutrients

O Heavy Metals

O Toxic Materiails

O Oxygen Demanding Substances
O Ol & Grease

O Fioatable Materials

O Bacteria & Viruses

B High Impact

Medium Impact

O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

Capital Costs
O&M Costs
Maintenance
O Training

| High Medivm O Low

Stormwater Discharge Management from Municipal Activities
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BMP: Sediment Basin
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b 0O Housekeeping Practices
O Centain Waste
O Minimize Disturbed Areas
O stabilize Disturbed Areos
O Protect Slopes/Channels
0O Control Site Perimeter
X Control Internal Erosion
DESCRIPTION:

Apond creafed by excavation or construction of an embankment, and designed to
retain or detain runoff sufficiently to aliow excessive sediment to seftle.

APPLICATION:

¥ Al the outlet of all disturbed watersheds 10 acres or larger.
» At the outlet of smaller disturbed watersheds, as necessary.
»  Where post corstruction detention basins will be located.

INSTALLATION/APPLICATION CRITERIA:

» Design basin for site specific location, maintain effective flow length 2 fimes
width.

»  Excavate basin or construct compacted bemn containment, ensure no
downgradient hazard if failure should occur. {Provide minimum of é7 cy. per
acre of drainage area).

» Construct dewatering and outfall struciure and emergency spillway with apron,

LIMITATIONS:

» Should be sized based on anficipated runoff, sediment loading and drainage
ared size.

»  May require siit fence at outlet for entrapment of very fine silts and clays.

»  Mayreqguire safety fencing to prevent public access.

»  Height restrictions for embankment regulated by Utah Division of Dam Safety.

MAINTENANCE:

» Inspect after each rainfall event and at a minimum of menthly.

¥  Repdair any damage o bemn, spillway or sidewails.

» Remove accumulated sediment as it reaches 2/3 height of available storage.

» Check outlet for sedimentdtion/erosion of downgradient area and remediate as

necessary. Install siit fence if sedimentation appaorent.

TARGETED POLLUTANTS

B Sediment

O Nutrients

Toxic Materials

1 Oil & Grease
Floatable Materials
O Other Waste

S High Impact
Mediuvm Impoct
2 Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

B Capital Costs
O8&M Costs
Maintenance
O Training

(W High Medium [ Low
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BMP: Silt Fence
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OBIECTIVES

O Heousekeeping Praciices
O Contdin Waste

O Minimize Disturbed Areaqs
0 Stabilize Disturbed Areds
Protect Slopes/Channels
Centrol Site Perimeter
Conirol Internal Erosion

DESCRIPTION:

Atemporary sediment barrer consisting of entrenched filter fabric streiched across
and secured fo supporling posts.

APPLICATION:

»  Perimeter confrol: place barrier at downgradient limits of disiurbance
» Sediment barier: place barrier at toe of slope or soil stockpile

»  Protection of existing waterways: place bartier at top of siream bank
»  inlet protection: place fence suirounding catchbasing

INSTALLATION/ APPLICATION CRITERIA:

» Place posts 4 feet apart on center along contour {or use preassembled unif) and
drive 2 feet minimum into ground. Excavate an anchor trench immediately
upgradient of posts.

»  Secure wire mesh [14 gage min. With & inch openings) o upslope side of posts.

Attach with heavy duty 1 inch long wire staples, fie wires or hog rings.

»  Cutfabric fo required width, unroll along length of barrier and drape over barrier.

Secure fabric to mesh with twine, staples, or similar, with fraiing edge extending
into anchor trench.
»  Backiil trench over filter fobric 1o anchor.

LIMITATIONS:

» Recommended maximum drainage area of 0.5 acre per 100 feet of fence
» Recommended moximum upgradient slope length of 150 jeet

»  Recommended maximum uphill grade of 2:1 (50%)

» Recommended maximum flow rate of 0.5 cfs

$  Ponding should not be allowed behind fence

MAINTENANCE:

»  Inspect immediately after any rainfall and at least daily during prolonged raintall.

»  Look for runoff bypassing ends of barriers or undercutting barriers,

» Repair or replace damaged areas of the barrier and remove accumulated
sediment.

» Reanchor fence as necessary to prevent shortcutting.

» Rerove accumuloted sedment when it reaches % the heighi of the fence.

TARGETED POLLUTANTS

B Sediment

O Nutdents

O Toxic Materials

O Oil & Grecse

0O Foatable Materials
O Other Waste

W High Impact

Meadium Impact

O Low or Unknewn Impact

IMPLEMENTATION REQUIREMENTS

Capital Costs
O&M Costs
Maintenance
O Training

m High Medium

O Low

Stermwater Discharge Management from Construction Activities
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BMP: Seeding and Pianting
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OBJSECTIVES

O Housekeeping Praciices
O Contain Waste

O Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
O Control Site Perimeter

O Cenirel Internal Erosion

DESCRIFTION:
Seeding of grass and plantings of frees, shrubs, vines and ground covers provide long-

term stabilization of soil. In some areas, with suitable climates, grasses con be planted
for temporary stabilization.

APPLICATION:

»  Appropriate for site stabilization both during construction and posi-construction.
»  Any graded/cleared areas where consiruction activifies have ceased.

¥ Onpenspace cut and fill areas.

>  Steep slopes, spoil piles, vegetated swales, landscape corridors, stream banks.

INSTALLATION/ APPLICATION CRITERIA:

Type of vegetaiion, site and seedbed preparation, planfing fime, Tertiization and
water requirements should be considered for each applicaiion.

Grasses:

»  Ground preparation: ferfiize and mechanically stabilize the scil,

»  Tolerant of short-ierm femperature extremes and wateflogged soil composition.
»  Appropriate soil conditions: shallow soil base, good drainage, slope 2:1 or flatter.
»  Mowing. imigating, and fertilizing are vital for promoting vigorous grass growth.
Trees and Shrubs:

» Selection criteria: vigor, species, size, shape & wildiife food source.

» Soil conditions: select species appropriate for soil, drainage & acidity.

»  Other factors: wind/exposure, femperature extremes, and irigation needs.
Vines gnd Ground Covers:

» Ground preparation: lime and fertilizer preparation.

»  Use proper seeding rafes,

»  Appropriate soil conditions: drainage. acidity and slopes.

»  Generally avoid species requiring irmigation.

LIMITATIONS:

»  Permanent and temporary vegetation may nof be appropriate in dry periods
without irigafion.

»  Ferilizer requirements may have potential fo create stormwater pollution.

MAINTENANCE:
»  Shrubs and trees must be adequately watered and fertiized and if needed
pruned.

> Grasses may need to be walered and mowed.

TARGETED POLLUTANTS

B Sediment

Nutrients

Toxic Materials

O O & Grease

O Foatable Materials
O Other Waste

W High impaoct
Medium impact
O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS

Capital Cesis
C&M Costs
Maintenonce
O Training

M High Medium

O Low

Stormwater Discharge Management from Constraction Activities
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BMP: Siraw Bale Barrier
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SECTION

OBJECTIVES

O Housekeeping Practices
0O Contdin Waste

O Minimize Disturbed Areas
O Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter
Confrol Internal Erosion

DESCRIPTION:

Temporary sediment barrier consisting of a row of entrenched and anchered straw
bales.

APPLICATION:

»  Perimeter Control: place barrier at downgradient limits of disturbance.
> Sediment barrier: place barrier al toe of slope or soil stockpile.

» Protection of existing waterways: place barrier at fop of stream bank.
»  Inlet Protection.

INSTALLATION/ APPLICATION CRITERIA;

¥ Excavale a4-inch minimum deep french along contour ine, i.e. paraliel to
slope, removing all grass and other material that may allow underflow.

» Place bales in french with ends fightly abutfing, fill any gaps by wedging loose
straw inio openings.

»  Anchor each bale with 2 stakes driven flush with the fop of the bale.

»  Backfil around bale and compact to prevent piping, backfill on uphill side jo be
buill up 4-inches above ground at the barrier,

LIMITATIONS:

» Recommended maximum area of 0.5 acre per 100 feet of barrier

» Recommended maximum vpgradient slope length of 150 feet

» Recommended maximum uphill grade of 2:1 (50%)

MAINTENANCE:

»  Inspectimmedictely after any rainfall and at leost daily during prolonged
rainiatl,

» Look for runoff bypassing ends of barriers or undercutting barriers.

»  Repair or replace damaged areas of the barrier and remove accumulated
sediment.

» Redlign bales as necessary to provide continuous barrier and fili gaps.

» Recompact soil around barrier as necessary to prevent piping.

TARGETED POLLUTANTS

R Sediment

O Nutrients

O Toxic Materials

O Oil & Grease

{1 Floatakle Materials
O Other Waste

B High Impact
mMedium Impact
O Low or Unknown Impaci

IMPLEMENTATION REQUIREMENTS

Capital Cests
O O&m Costs
Maintenance
O Training

[® High Medium O Low

Stormwater Discharge Management from Constroction Activities
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BMP: Temporary Drains And Swales

TDS
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OBJECTIVES

i O Housekeeping Practices

2 ft (min) 0 Contain Waste

2:1 or flatter  Minimize Disturbed Areas

Stabilization A Stabilize Disturbed Areas
& Protect Slopes/Channels
Control Site Perimeier
Control Internal Erosion

DESCRIPTION:

Temporary drains and swales are used 1o diveri off-site runoff around he construction site,

divert runoff from stabilized areas around disturbed areas, and direct runoff into sediment.

&PPLICATIONS:

:  Temporary drains and swales are appropriate for diveriing any upslope runoff
arcund unstahitized or disturbed areas of the construction site.

¥ Preventsiope failures. Prevent domage to adjacent property. Prevents erosion and
transport of sediments into water ways. Increases the potential for infiltration, Diverts
sedimeni-laden runoff info sediment basins or fraps.

INSTALLATION/APPLICATION:

» Temporary drainage swales will effectively convey runoff and avoid ercsion if built
propetly:

¥  Size temporary drainage swales using local drainage design criteria. A permanent
drainage channel must be designed by a professional engineer {see the local
drainoge design criteria for proper design].

» At aminimum, the drain/swale should conform to predevelopment draincge
patterns and capacities.

» Construct the drain/swaie with an uninterrupted, positive grade to a stabilized outlef.
Provide erosion protection or energy dissipation measures if the flow out of the drain
or swale can reach an erasive velocity.

LIMITATIONS:

» Temporary drains and swales or any other diversion of runoff should not adversely
impact upstream or downsiream properties.

»  Temporary drains and swales musi conform to local floodplain management
requirements.

MAINTENANCE:

» Inspect weekly and after each rain,

» Repair any erosion immediciely.

» Remove sediment which builds up in the swale and restiicts ifs fiow capacity.

TARGETED POLLUTANTS

8 Sediment

O Nutrients

O Toxic Materials

O Oil & Grecise

O Floatable Materials
O Cther Waste

B High Impact
Medium Impact
O Low or Unknown impact

IMPLEMENTATION REQUIREMENTS

Capital Costs
0 O&M Costs
[ Maintenance
O Training

[®_High Medivm O Low

]
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BMP: Temporary and Permanent Seeding

TPS

OBIECTIVES

O Housekeeping Practices
O Contain Waste

[ Minimize Disturbed Arecs
Stabilize Disturbed Arecos
Protect Slopes/Channels
O Control Site Perimeter

O Confrol Internal Erosion

DEFINITION:
Temporary seeding - establishment of short term cover by applicafion of rapidly
germinating seed mix (alternatively hydroseeding may be utilized).

Permanent seeding - establishment of final term cover by application of perennial seed
mix {altermnciively sod may be utilized).

APPLICATION:

Disturbed areas that are at final grade and which will not be disturbed by continuing

activities on site. Also areas that are not at final grade but which will be left untcuched
in excess of one year,

RECOMMENDED SEED MIX:

The recommended seed mix will be dependent on site specific information such as

elevafion, exposure, soils, water available and topography. Check with the County
Extension Service for recommended mixes for site specific conditions:

: Utaih State University Extension Service

2001 South State Sireet #51200

Sait Lake City, Utch B4190

phone (BO1) 448-3170

LIMITATIONS:

»  Limited to areos that wil not be subject to fraffic or high usage.
>  May require irrigation and ferfilizer which creates potential for impacting runoff
quality. .
»  May only be applied during appropriate planting season, temporary cover
required until that time.

INSTALLATION:

» Roughen soil to a depth of 2 inches. Add ferfilizer, manure, fopsoil as
necessary.

> Evenly disfribute seed using a commonly accepted methed such as; breast
seeding, drilling, hydroseeding.

> Use a seed mix apprepriate for soil and location that will provide rapid
gemination and growth. Check with County for recommended mix and
application rafe. .

> Cover area with mulch if reguired due to steep slopes or unsuitable weather
conditions.

MAINTENANCE:

» Provide imigation as required to establish growth and to maintain plant cover
through duration of project.

¥ Reseed as necessary to provide 75% coverage

» Remediate any areas damaged by erosion or fraffic.

> When 75% coverage is achieved inspect monthly for damoge and remediaie

Ci5s Necessary.

TARGETED POLLUTANTS

& Sediment

| Nutrients

O Toxic Materials

0O Oil & Grease

O Floatable Materials
O Other Waste

B High Impact

Medium impact

O Low or Unknown Impact

IMPLEMENTATION REQUIREMENTS
Capital Costs
O O&M Costs
Maintenance
O Training

M High Medium O Low

Stormwater Discharge Management from Construction Activities
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BMP: Vehicle And Equipment Cleaning

VEC

APPLICATIONS

O Manufacturing

B Material Handling
Vehicle Maintenance
Construction
Commercial Activities
O Roadways

O Waste Containment
Housekeeping Practices

>

>

>

>

P

DESCRIFTION:

Prevant or reduce the discharge of pollutants to stormwater from vehicle and
equipment washing and steam cleaning by using off-site facilities, washing in
designated, contained areas only, eliminating discharges to the siorm drain by
infiltrating or recycling the wash water, and training employees and subconiractors.

APFROACH:

Use off-site commercial washing and steam cleaning businesses as much as
possible. Washing vehicles and equipment autdoors or in areas where wash
water flows onto paved surfaces or inio drainage pathways can pollute siorm
water. If you waosh a large number of vehicles or pieces of equipment, consider
conducting this work at an offsite commercial business. These businesses are
befter eguipped ie handle and dispose of the wash waters properly. Performing
this work ofi-site can also be economical by eliminating the need for a separcte
washing operation at your site.

if washing must occur on-site, use designated, bermed wash areas to prevent
wash water confact with storm water, creeks, rivers, and other water bodies. The
wash area can be sloped for wash water coliection and subsequent infiifration
info the ground.

Use os little water as possible to aveoid having to install evosion and sediment
conirols for the wash area. Use phosphate-free bicdegradable soaps. Educate
employees and subcontractors on poliution prevention measures. Do not permit
steam cleaning on-site. Steam cleaning can generate significant polivtant
concentrations.

LIMITATIONS:

Even phosphate-free, biodegradable soaps have been shown to be toxic to fish
before the scap degrades.

Sending vehicles/equipment off-site should be done in conjunction with
Stabilized Construction Enfrance.(See BMP in the Consfruction Section).

Tne measures outlined in this fact sheet are insufficient to address al the
environmental impacts and compliance issues reloted fo steom cleaning.

MAINTENANCE:

Minimal, some berm repair may be necessary.

TARGETED POLLUTANTS

B Sediment

B Nutrienis

B Heavy Metals

H Toxic Materials

B Oxygen Demanding Substances
m Qi & Grease

O Foatable Materials

O Bacteria & Viruses

M High Impact
Medium Impact
O Low or Unknown Impact

IMPLEMENTATION REGUIREMENTS

Capital Cests
O Q&M Costs
O Maintenance
Training

W High Medium O Low

Stormwater Discharge Management from Industrial Activities
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