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Scheduling

EC-1

‘Description and Purpose :
Scheduling is the development of a written plan that includes -
sequencing of construction activities and the implementation of
BMPs such as erosion control and sediment control while
taking local climate (rainfall, wind, ete.) into consideration.

The purpose is to reduce the amount and duration of soil
exposed to erosion by wind, rain, runoff, and vehicle tracking,
and to perform the construction activities and control practices
in accordance with the planned schedule.

Suitabie Appiications . -
Proper sequencing of construction activities to reduce erosion
potential should be incorporated into the schedule of every -
construction project especially during rainy season. Use of
other, more costly yet less effective, erosion and sediment’
control BMP$S may often be reduced through proper -
construction sequencing.

Limitati_ons
»  Environmental constraints such as nesting season
prohibitions reduce the full capabilities of this BMP:

Implementation :

m  Avoid rainy periods. Schedule major grading operations
during dry months when practical. Allow enough time
before rainfall begins to stabilize the soil with vegetation or
physical means or to install sediment trapping devices.

m  Plan the project and develop a schedule showing each phase of

construction. Clearly show how the rainy season relates to soil

Objectives

EC  FErosion Control
SE  Sediment Control

TC  Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:
v Primary. Objective
' ¥  Secondary Objective

NRNIENE Y

Targeted Constituents
Sediment - o/
Nirtrients - '

Trash

Metals

Bacteria

Oil and Grease

Organics *

_Potential Alternatives

None

Stormwater
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EC-1 | _ Scheduling

disturbing and re-stabilization activities. Incorporate the constiuction schedule into the
SWPPP.

= Include on the schedule, details on the rainy season implementation_and deployment of:

- Erosion control BMPs

- Sediment control BMPs

- Trackmg control BMPs

- W1nd erosion control BMPs

- Non-stormwater BMPs -

- Waste management and materials pollution control BMPs

= Include dates for activities that may require non-stormwater discharges such as dewatenng,

sawecutting, grinding, drilling, boring, crushing, blasting, painting, hydro-demolition, mortar
mixing, pavement cleaning, etc.

= Work out the sequencmg and timetable for the start and completlon of each item such as site

clearing and grubbmg, grading, excavation, paving, foundation pouring uhlmes msta]]atlon,
etc., to minimize the act1ve construction area during the ramy season.:

- Sequence trenching actlvltles so that most open pomons are, closed before new
trenching begins.

- Incorporate staged seeding and re-vegetation of graded slopes as Work progresses

Schedule establlshment of permanent vegetation durmg appropnate plan’ung tlme for
specified vegetation.

® Non-active areas should be stabilized as soon as practical after tbe cessatlon of soﬂ .
disturbing actlvmes or one day prior to the onset of pre01p1tatlon R BRREE

»  Monitor the weaﬂner forecast for ra.mfa]l

w  When rainfall is predicted, adjust the construcnon schedule to allow the 1mplementat10n of

soil stabilization and sediment treatment controls on all dlsturbed areas pnor to. the onset of
rain.

m  Be prepared year round to deploy erosion control and sediment control BMPs. Erosion may
be caused during dry seasons by un-seasonal rainfall, wind, and vehicle tracklng Keep the .

site stabilized year round, and retain and mamtam rainy season sedlment trapping devrces
in operational condition.

= Apply permanent erosion control to areas deemed substantlally complete durmg the »
project’s defined seeding window. '

Costs

Construction schednhng to reduce erosion may increase other construction costs due to reduced
economies of scale in performing site grading. The cost effectiveness of scheduling techmques

should be compared with the other less effective erosmn and sedlmentahon controls to achieve a
cost effective balance.
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Scheduling . o EC-1

Inspection and Maintenance
= Verify that work is progressing in accordance with the schedule. If progress deviates, take
corrective actions.

a  Amend the schedule when changes are warranted.

Amend the schedule prior to the rainy season to show updated information on the
deployment and implementation of construction site BMPs.

References

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities Developing Pollution Prevention Plans and

Best Management Practices (EPA 832-R-92-005), U.S. Environmental Protection Agency, Office
of Water, September 1992. '
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Preservation Of Existing Vegetation EC'?-

Descrlptlon and Pu rpose

‘Carefully planned preservatlon of. eXlstlng vegetahon mmumzes

the potential of removing or injuring existing trees, vines,
shrubs, and grasses that protect soil from erosion.

Suitable Applications |
Preservation of existing vegetation is suitable for use on most
projects. Large project sites often provide the greatest

opportunity for use of this BMP. Suitable apphcatlons include
the following: -

Areas within the site where no construction activity oécﬁrs,
or occurs at a later date. This BMP is especially suitable to
multi year projects where grading can be phased.

Objecti\ies

"EC  Erosion Control N~ 4

SE  Sediment Confrol
TC  Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
' Management Control

WM Waste Management and
™ Materials Pollution Control

Legend: B
¥ primary Objective -

'/ Seécondary Objective

Targeted Constituents

. Sediment - o

Nutrients: R
Trash™ - - REEEER
Metals T

’ Bactena

Oil and Grease
Organics

. Potentlai Aiternatlves

None

m  Areas where natural vegetation exists and is designated for
preservation. Such areas often include steep slopes,
watercourse, and building sites in wooded areas.
»  Areas where local, state, and federal gd{ferniﬁént require
preservation, such as vernal pools, wetlands, marshes,
certain oak trees, etc. These areas are usnally. designated on
the plans, or in the spec1ﬁcah0ns permits, or
environmental documents.
m  Where vegetation designated for ultimate removal can be
temporarily preserved and be utilized for erosion control and. e e e
sediment control. , € / S)@ A
e Cahfomia
S5\ Stormwater
\‘m Quality
%i Association
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EC-2 Preservation Of Existing Vegetation

Limitations

n Requir'es'forward planning by the owner/developer, contractor, and design staff.

Limited opportunities for use when project plans do not incorporate existing vegetatlon into-
the site design.

~ = For sites with diverse topography, it is often difficult and expensive to save exrsung trees
- while gradlug the site sausfactory for the planned development.

1mplementat|on

The best way to prevent erosion is to not disturb the land. In order to reduce the impacts of new
development and redevelopment, projects may be designed to avoid disturbing land in sensitive -
areas of thie site (e.g., natural watercourses, steep slopes), and to incorporate unique or desrrable
existing vegeta’uon into the site’s landscapmg plan. Clearly marklng and leaving a buffer area’
around these unique areas during constriiction will hielp to-preserve these areas as well as take
advantage of natural erosion preventlon and sedlment trappmg

Exrshng vegetation to be preserved on the site must be protected from mechamcal and other -
injury while the land is being developed. The purpose of protecting existing vegetahon isto
ensure the survival of desirable vegetation for shade, beautification, and erosion control '
Mature vegetation has extensive root systems that help'to hold soil i in-place, thu§ reducing”
erosion. In addition, vegetation helps keep soil from drying rapidly and becoming suséeptible to
erosmn To effectively save existing VegetatJon, no disturbances of any kmd shou]d be allowed -

within the drip ]me of the tree. o

Timing

= Provide for preservahon of existing vegeta’uon prior to the commencement of clearmg and

. grubbing oper ations or other soil disturbing actmucs in areas whe no construction’activity
is.planned-or will oceur at a later date

Design and Layout : :
m  Mark areas to be preserved with temporary fencmg Include sufﬁc1ent setback 1o protect
roots.

— Orange colored plastic mesh fencing works Well

—~ Use appropriate fence posts and adequate post spacmg and depth to completely support
the fence in an upright posmon .

w Locate temporary roadways, stockpiles, and layout areas to av01d stands of trees, shrubs
and grass.

m Consider the impact of grade changes to e)nshng vegetahon and the root zone.

. Maintain e}nstlng u'ngatlon systems where feasible. Temporary u'ngatron may be reqmred

m  Instrnet 'employees and subcontractors to honor protective devices. PI‘Ohlblt heavy
equipment, vehicular traffic, or storage of construction materials within the protected area.
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Preservation Of Existing Vegetation EC-2

Costs

There is little cost associated with preserving existing vegetation if properly planned during the
project design, and these costs may be offset by aesthetic benefits that enhance property values.
During construction, the cost for preserving existing vegetation will likely be less than the cost of
applying erosion and sediment controls to the disturbed area. Replacing vegetation

inadvertently destroyed during construction can be extremely expensive, sometimes in excess of
$10,000 per tree.

Inspection and Maintenance

During construction, the limits of disturbance should remain clearly marked at all times. -
Irrigation or maintenance of existing vegetation should be described in the landscaping plan. If

damage to protected trees still occurs, maintenance guidelines described below should be
followed:

m  Verify that protective measures remain in place. Restore Vdamaged-prote'ction meastres

immediately.

»  Serious tree injuries shall be attended to by an arborist.

Damage to the crown, trunk, or root system of a retained tree shall be repaired immediately.

= Trench as far from tree trunks as possible, usually outside of the tree drip line or canopy.
Curve trenches around trees to avoid large roots or root concentrations. If roots are
encountered, consider tunneling under them. When trenching or tunneling near or under.

trees to be retained, place tunnels at least 18 in. below the ground surface, and not below the
tree center to minimize impact on the roots.

Do not leave tree roots exposed to air. Cover exposed roots with soil as soon as possible. If

soil covering is not practical, protect exposed roots with wet burlap or peat moss until the
tunnel or trench is ready for backfill.

= Cleanly remove the ends of damaged roots with a smooth cut.

Fill trenches and tunnels as soon as possible. Careful filling and tamping will eliminate air
spaces in the soil, which can damage roots.

w Ifbark damage occurs, cut back all loosened bark into the undamaged area, with the cut

tapered at the top and bottom and drainage provided at the base of the wood. Limit cutting
the undamaged area as much as possible. '

Aerate soil that has been compacted over a trees root zone by punching holes 12 in. deep

with an iron bar, and moving the bar back and forth until the soil is loosened. Place holes 18
in. apart throughout the area of compacted soil under the tree crown.

m  Fertilization
— Fertilize stressed or damaged broadleaf trees to aid recovery.

— Fertilize trees in the late fall or early spring.
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EC-2 Preservation Of Existing Vegetation f

- Apply fertilizer to the soil over the feeder roots and in accordance with label instructions,
but never closer than 3 ft to the trunk. Increase the fertilized area by one-fourth of the -,
crown area for comfers that have extended root systems

» Retain protechve measures until all othet construchon act1v1ty is corplete to av01d damage
during site cleanup and stabilization. '

References
County of Sacramento Tree Preservation Ordinance, September 1981...

Stormwater Quahty Handbooks Construcnon Site Best Management Pracnces (BMPs) Manual
State of Cahforma Departrnent of Transporta’aon (Caltrans), November 2000

Stormwater Management of the Puget Sound Basin, Technical Manual Pubhcanon #91—75,
Washmgton State Department of Ecology, February 1992.

Water Quality Management Plan for The Lake Tahoe Region, Volume 11, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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SE-1

Description and Purpose

A silt fence is made of a filter fabric that has been entrenched,-
attached to supporting poles, and sometimes backed by a
plastic or wire mesh for support.: The silt fence detains
sediment-laden water, promoting sedimentation behind the
fence.

Suitable Applications o

Silt fences are suitable for perimeter control, placed below
areas where sheet flows discharge from the site. They should
also betised as interior controls below disturbed areas where
runoff may océur in-the form of sheet and-rill erosion. Silt
fences are generally ineffective in locations where the flow is’
concentrated and are only applicable for sheet or overland
flows. Silt fences are most effective when uséd in combination
with erosion controls. Suitable applications include: '

m  Along the perimeter of a project.

= Below the toe or down slope of éXpoSed and erodible slopes.
» Along streams and channels.

= Around temporary spoil areas and stockpiles.

m  Below other small cleared areas. |

Limitations

m Do notuse in streams, channels, drain inlets, or anywhere flow
is concentrated.

Objectives

EC  Erosion Control v
SE  Sediment Control

TC. Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
* Management Control

Wi Waste Management and
" Materials Pollution Control

Legend: ]
7 Primary Objective

" ¥ .Secondary Objective

Targeted Constituents

Sediment _ v
Nutrients ’

Trash

Metals..

Bacteria

Oil and Grease

Organics

. Potential Alternatives -

" SE-5 Fiber Rolls

SE-6 Gravel Bag Berm

. SE-8 Sandbag Barrief-

SE-Q_'S'traw Bale Bar‘rier- .

LASQA

\ e L S BTV YR
X g

by, Quality
Association

e
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SE-1 - | Silt-Fence

» Do not use in locations where ponded water may cause flooding.

Do not place fence on a slope, or across any contour line. If not installed at the same
elevation throughout, silt fences will create erosion.

Filter fences will create a temporary sedimentation pond on the up'stream side of the fence
and may cause temporary flooding. Fences not constructed on a level contour will be
overtopped by concentrated flow resulting in failure of the_' filter fence.

Improperly installed fences are subject to failure from undel cutting, overlappmg, orF
co]lapsmg

Not effectwe unless trenched and keyed in.

9y :
Not intended for use as mid-slope protection on slopes greater than 4:1 (H V)
- Do not allow water depth to exceed 1.5ft a‘g.'an}_{l: pomt.' o

Implementation
General

A silt fenceisa temporary sediment barrier consisting of filter fabnc sh'etched across- and
attached to supporting posts, entrenched, and, depending upen the strength of fabrie. used
supported with plastic or wire mesh fence. Silt fences trap sediment by mterceptmg and.

detaining small amounts of sediment-laden runoff from disturbed areas in order to: promote
sedimentation behind the fence.

. Silt fences are preferable to straw bale barriers in many cases. Laboratory workatthe. Virginia
Highway and Transportation Research Council has shown that silt fences can. h‘ap amuch ..

higher percentage of suspended sediments than can straw bales. While the faJlure rate, of sﬂt

fences is lower than that of straw bale barriers, there are: many instances where sﬂt fences Dave

been improperly installed. The following layout and msta]latlon gmdance can; 1mprove
performance a.nd should be followed: . N

. ]

m  Use principally in-areas where sheet ﬂow'oc_c_u‘rs_. 2 '
= Don't tse in stréams, channels, or anywheré flow is concentrated. Don’t usé siltfenices to
divert flow.

m  Don't use below slopes subject to creep, slumping, or landslides.

m  Select filter fabric that retains 85% of soil by weight, based on sieve analysis, but that isnot
finer than an equivalent opening size of 70.

Install along a level contour, so water does not pond more than 1. 5 ft at any point along the
silt fence.

The ma:amum lengﬂ: of slope draining to any point along the silt fence should be 200 ft or
less. .

» The maximum slope perpendicular to the fence line should be 1:1.

20of 8 ' ' California Stormwater BMP Handbook January 2003
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SiltFence  SE-1

m  Provide sufficient room for runoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 fi2 of ponding area should be provided for every acre draining to the fenice.

Turn the ends of the filter fence nphﬂl to prevent stormwater from flowing around the fence.

Leave an undisturbed or stabilized area rmmedrately down slope from the fence. Where
feasible.

m  Silt fences should remain in place until the disturbed area is perm:mentl‘y stabilized. |

Design and Layout

Selection of a filter fabric is based on soil conditions at the construction site (which affect the
. equivalent opening size (EOS) fabric specification) and characteristics of the support fence

(which affect the choice of tensile strength). The designer should specify a filter fabric'that -
retains the soil found on the construction site yet that it has openings large enough to permit
drainage and prevent clogging. The following criteria is recommended for selectiorv of the
equlvalent opening size:

1. If 50 percent or less of the s011 by welght will pass the U S. Standard Sleve No 200,
select the EOS to retain 85 % of the soil. The EOS should not be finer than EOS 70.

2. For all other soil types, the EOS should be no larger than the opemngs in the U.s.
Standard Sieve No. 70 except where direct discharge to a stream; lake; or-wetland
- will occur, then the EOS should be no larger than Standard Sieve No. 100.

To reduce the chance of clogging, it is prefer’ablexto specify a fabric with opemngs aslarge as
allowed by the criteria. No fabric should be specified with an EOS smaller - than U.S. Standard
Sieve No. 100. If 85% or more of a soil, by weight, passes through the openings in.a No. 200
sieve, filter fabric should not be used. Most of the particles in such a soil would not be retained

if the EOS was too large and they would clog the fabric guickly if the EOS were small enough to
capture the soﬂ

The fence should be supported by a plastlc or wire mesh if the fabnc selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufactiirer). Fllter fabric material should contaifiultraviélet:

inhibitors and stabilizers to provide a iminimum of sm months of expected usable constructlon
. lifeata temperature range of 0 °F to i20- °F

m Layout in accordance Wlth attached ﬁgures

= For slopes steeper than 2:1 (H V) and that contam a hrgh number of rocks or ]arge dth clods
that tend to dislodge, it may be necessary to install additional protection immediately
adjacent to the bottom of the slope, prior to installing silt ferice. -Additional protection may
bea chain link fence or a cable fence

For slopes adjacent to sensruve recelvmg Waters or: Envrronmentally Sensitive: Areas (ESAS),
sﬂt fence should be used in con]unctlon with erosion control BMPs.

January 2003 California Stormwater BMP Handbook 30f8
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SE-1 | | Silt Fence

Materials

Silt fence fabric should be woven polypropylene with a minimum w1dth of 36 in.anda
minimum tensile strength of 100 1b force. The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer. The permittivity of the fabric should be between 0.1 sec* and 0.15 sec? in
conformance with the requirements in ASTM designation D4491.

Wood stakes should be commercial quality lumber of the size and shape shown on the pla_ns.
Each stake should be free from decay, splits or ctacks longer than the thickness of the stake

or other defects that would weaken the stakes and cause the stakes to be structurally
unsmtable

Staples used to fasten the fence fabnc to the stakes should be not less than 1.754n. long and
should be fabricated from 15 gauge or heavier wire. Thewire used to fasten the tops of the -
stakes together when-joining two sections of fence should be 9 gauge or heavier wire:
Galvanizing of the fastening wire will not be required:

There are new products that may use prefabricated plastic holders for the silt fence and use
bar reinforeement instead of wood stakes. If bar reinforcement is used inlieu of wood -

stakes, use number four or-greater bar:: Provide end protection for any exposed bar
reinforcement

Installatton Guldellnes

Silt fences are to be constructéd on a. level contour Su:Eﬁc1ent area should exist behmd the fence
for pondmg to oceur w1thout ﬂoodmg or overtoppmg the fence.

A trench should be excavated approxunately 6 in. W1de and 6 in; deep along the’ lme the
proposed sﬂt fenre . :

Bottom of the sﬂt fence should be keyed—m a- minithum: of 12im.

Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. below the bottom of the trench

When standard strength ﬁlter fabnc is: used a plasnc oF. w1re mesh support fence should be .

_fastened securely to the upslope s1de of posts using heavy-—duty wire staples at least 1 in.

long. The mesh should extend into the trench. When extra-strength filter fabric and closer

post spacing are used, the mesh support fence may be eliminated. Filter fabric should be
purchased in a long roll, then cut to the length of the barrier.. When joints are necessary,
filter cloth should be spliced together only at a support post w1th a minimum 6 in. overlap

and both ends securely fastened to the post
The trench should be baclcﬁ]led w1th compacted natlve matenal

Construct silt fences with a setback of at least 3 ft from the toe of a slope Where a s1lt fence

- -is determined to be not practicable due to specific site conditions, the silt fence may be -

constructed at the toe of the slope, but should be constructed as far from the toe of the slope

as practicable. Silt fences close to the toe of the slope will be less effective and difficult to
maintain.
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SiltFence = SE-1

=  Construct the length of each reach so that the change in base elevation alongthe reach does
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft.

Costs

»  Average anniial cost for installation and mamtenance (assumes 6 month useful hfe) $7 per
lineal foot ($850 per drdinage acre). Range of cost is $3. 50 $9.10 per lineal foot.

Inspection and Maintenance
= Inspect BMPs prior to forecast rain, dally durmg evtended rain nvnnts, after rain events
weekly during the rainy season, and at two-week intervals during the non-rainy season.

= Repair undercut silt fences.

= Repair or replace split, torn, slamping, or weathered fabric. The lifespan of silt fence fabric
is generally 5 to 8 months.

= Silt fences tha% are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed of, and replaced with new silt fence barriers.

m Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

Silt fences should be left in place until the upstream area is permanently stabilized. Until
then, the silt fence must be inspected and maintained.

»  Holes, depressions, or other ground disturbance caused by the removal of the silt fences
should be backfilled and repaired.

References

Mannual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group-Working Paper, USEPA, April 1992.

Sedimentation and Erosion Control Practices, and Ihventory of Current Practices (Draft),
UESPA, 1990. L

Southeastern Wisconsin Regional Planning Commission (SWRPC). Costs of Urban Nonpoint
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin
Regional Planning Commission, Waukesha, WI. 1991

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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SE-1 | Silt Fence

Stormwater Management Manual for The Puget Sound Basin, Washmgton State Department of
Ecology, Public Review Draft, 1991

U.S. Environmental Protection Agency (USEPA). Stormwater Management for Industrial..
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S.
Ervironmerital Protectlon Agency, Ofﬁce of Water, Washmgton, DC 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practlces, Tahoe Reglonal Planmng Agency, November 1988
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Silt Fence

SE-1
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Silt Fence
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Street Sweeping and Vacuuming  SE-7

Objectives

EC  Erosion Contro}

SE  Sediment Control v

TC  Tracking Control v

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Management and

_ Materials Polluhon Control

Legend'

e Primary bbjectiv‘eA
v Secondary Objective

Targefed Constituents

Description and Purpose

' Sediment S : v
Street sweeping.and vacuuming includes use of self-propelled Nutfients
and walk-behind equipment to remove sediment from streets Trash S V4
and roadways and to clean paved surfaces in preparation for Metals
final paving. Sweeping and vacuuming prevents sediment from i
the project site from entering storm drains or receiving waters. Bacteria

Oil and Grease v

Suitable Applications : ‘ : Organics

Sweeping and vacuuming are suitable anywhere sediment is
tracked from the project site onto public or private paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also apphcable durmg preparatlon of paved None
surfaces for final paving. ’ '

Potential Alternatives

_leltatlons

Sweepmg and vacuummg may not be effectwe when sedlment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

m  Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

= Inspect potential sediment tracking locations daily.

m Visible sediment tracking should be swept or vachumed on a _} A\CASOQA
daily basis. = ] )

.

Stormwater
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SE-7 Street Sweeping and Vacuu-m—in:g

Do not use kick brooms or sweeper attachments. These tend to spread the dirt rathjer than ..
remove it.

If not mixed with debris or trash, consider mcorporatlng the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duranon of rental
Expect rental rates from $58/hour (3yds hopper) to $88/hour (9 yd* hopper), plus operator
costs. Hourly production rates vary with the amount of area to be' swept and amount 6f
sediment. Match the hopper size to’ the area and expect sedlment load to mlmnnze time spent :

dumplng
Inspectlon and Mamtenance

m  Inspect BMPs prior to forecast rain, daﬂy durmg extended ram events ‘after rain events
weekly during the rainy season, and at two-week mterva]s durmg th non—ramy Season.

m  When actlvely in use, pomts of i ingress and egress must be 1nspected da]ly
m  When tracked or spi]led sediment is observed outside the construction limits, it mustbe

removed at least daily, More frequent removal even continuous removal may be requlred
in some jurisdictions.

m  Be careful not to sweep up any nnknown substance or any obJect that may be potentra]ly
hazardous. :

m  Adjust brooms frequently; maximize efficiency of sweeping operations.

w  After sweeplng 1s ﬁmshed properly dispose of sweeper wastes at an approved dum'_ j

Referen ces

Stormwater Quality Handbooks - Construction Site Best Management Practrces (BMPs) Manual
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of Cahforma Department of Trans '
(Caltrans), April 1, 2002 — March 31, 2003
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Stabilized Construction Entrance/Exit TC-1

Objectives
EC  Erosion Control v
SE  Sediment Control v
“TC Tracking Control. - = v
WE  Wind Erosion Control
NS Non-Stormwater
Management Control
Wi Waste Management and
Materials Pollution Control
Legend: R

Primary Objective

" v Secondary ObjecijiVé

Targeted Constituents

Description and Purpose

. i X . Sediment v
A stabilized construction access is defined by a point of .

. . . . e Nutrients
entrance/exit to a construction site that is stabilized to reduce Trash
the tracking of mud and dirt onto public roads by construction = _
vehicles. : Metals

. - Bacteria,

Suitable Applications Oil and Grease
Use at construction sites: . o . Organies

m  Where dirt or mud can be tracked onto public roads.

m  Adjacent to water bodies.
w  Where poor soils are encountered.

m  Where dust is a problem during dry weather conditions.

‘Limitations
m  Entrances and exits require periodic top dressing with

additional stones.

m  This BMP should be used in conjunction with street
sweeping on adjacent public right of way.

= FEntrances and exits should be constructed on level ground
only.

m  Stabilized construction entrances are rather expensiveto
construct and when a wash rack is included, a sediment trap of
some kind must also be provided to collect wash water runoff.

California
Stormwater -
%, Quality -
Association
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Stabili-zed'QCons‘truction Entrance/Exit ,TC-';.l

Implementation-
General

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public right of Way,
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance isto -
reduce or eliminate the tracking of sediment ento public rights of way or streets. Reducing
tracking of sediments and other pollutants onto paved roads helps prevent deposmon of
sediments into local storm drains and production of airborne dust.

Where traffic will be entering or leavmg the construction site, a stabilized consn'uctlon entrance
should be used. NPDES permits require that appropriate measures be 1mplemented to prevent
tracking of sedlments onto paved. roadways where a significant source of sediments is denved
from mud and dirt carried out from unpaved roads and const:'uctlon sites.

Stabilized construction entrances are moderately effective in removmg sediment from
equipment leaving a construction site. The entrance should be buiilt on level ground. . .
Advantages of the Stabilized Construction Entrance/Exit is that it does femove some- -sediment
from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as partofa stablhzed
construction entrance/exit.

Design and Layout :
m  Construct on level ground where possible.

= Select 3 to 6 in. diameter stones.
m  Use minimum depth of stones of 12 in. or as recommended by soils engineer.
] Constrnetlengﬂl of 50 ft minimum, and 30 ft minimum width. -

»  Rumble racks constructed of steel panels with ridges and installed'in the stabilized -
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

= Provide ample turning radii as part of ’rhe entrance
»  Limit the points of entrance/exit to the consu'uctxon 51te

u  Limit speed of vehicles to control dust.

»  Properly grade each construction entrance/exit to prevent runoff from leavmg ’the
construction site. :

=  Route runoff from stablhzed entrances/ exits through a sedlment trappmg dev1ce before ”
discharge.

s Design stablhzed enU‘ance/ exit to support heaviest vehicles and eqmpment that w1ll use it.

m  Select constmcnon access: stablllzanon (aggregate, asphaltlc concrete, concrete) based on -
longevity, reqmred performance, and site conditions. Do not use asphalt concrete (AC)
gnndmgs for stabilized construction access/roadway.

20f 6 o ' California Stormwater BMP Handbook' 7 " January 2003
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‘Stabilized Construction Entrance/Exit TC-1

If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical enginéer. A ¢rushed aggregate
greater than 3 in. but smaller than 6 in. should be used.

Designate combination or single purpose entrances and exits to the construction site. - L

~ m  Require that all employees, subcontractors, and suppliers utilize the stabilized constructlo‘n
access.

m  Implement SE-7, Street Sweeping and Vacuuming, as needed.

All exit locations intended to be used for more than a two-week penod snould have sxablhzed
construction entrance/exit BMPs.

Inspection and Maintenance

m Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMPs are under way, inspect

weekly during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

» Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible
accumulated sediment.

Remove aggregate, separate and dispose of sediment if construction entrance/exit is clogged
with sediment.

m  Keep all temporary roadway ditches clear.

w  Check for damage and repair as needed.

= Replace gravel material when surface voids are visible.

m  Remove all sediment deposited on paved roadways within 24 hours.

m  Remove gravel and filter fabric at completion of construction

Costs

Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each,
averaging $2,400 per entrance. Costs will increase with addition of washing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995. :

National Management Measures to Control Nonpoint Source Pollutlon from Urban Areas,
USEPA Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
‘Coastal Waters, Work Group Working Paper, USEPA, April 1992.
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Stabili»Zed Conz,stnu;gti,on-' Entrance/Exit TC-1

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basm, Technical Ma.nual Publication #91-75,
Washington State Department of Ecology, February 1992.

Virginia Erosion and Sedimentation Control Handbook, Vlrgmla Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA.
840-B-9-002, USEPA, Office of Water, Washington, DC, 1993.

Water Quahty Management Plan for the Lake Tahoe Regmn Volume 11, Handbook of, ..
Management Practices, Tahoe Regional Planning Agency, November 1988
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Stabilized Construction Entrance/Exit TC-1

Crushed aggregate greater than 3"
but smaller than 6”

Filter fabric

¢ Original

OO0 000080

QN0LOFINH0E0 grade
12 7 Min, unless otherwise

specified by a soils engineer

SECTION B—B
NTS

NOTE:

<} Construct sediment barrier
2" and channelize runoff to
ﬁ_ Dl sediment trapping device
z 5 —B
= e
e 750
é| A% -~ : :
OB TAROS GANSOS NSO TAOSTE ~F
= s RODRBLEBCETRIETY | Width os
a 7 609%008::000@%008@%0 PDIOGFVVOFIAN | required to
= A9 C O @A) 006'98 R RAPEPE | accomodate
o| f75 LRDIIOT R BTy | onticipoted
9 | FEESRORUEERIRIEBENIRIN 1 o
': B
o | .
o f;’((-\ Temporary pipe culvert L>B
4 as needed : '
50" Min
or four times the circumference
of the largest construction vehicle tire,
Match e -whichever is greater..
Existing )
Grade PLAN
NTS
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Stabilized Construction Entrance/Exit

Crushed aggregate greater thon 37
but smaller than 6.

Filter fabric
| Original
AR Qggogo ngQo grade
L. 12" Min, unless otherwise
specified by o soils engineer

SECTION B—B
NTS

Crushed aggregate greater than 3"
but smalier than 6"

Corrugated steel panels

Original
grade

...........

12" Min, unless otherwise
specified by o soils engineer

SECTION A—=A
NOT TO SCALE

Filter fabric

NOTE:
Construct sediment barrier . .
and channelize runoff to Sediment trapping
sediment trapping device device :
£
S
1 3 a v
<, Yy » ! .
= 71at / : Corrugated’ steel-panels
= \ . e
< 99 G A / B.
@] /?O‘cho [ ~ —_ .
i2 NG e Ne& 10" min or
a 4005 33 . as required to
u %@%%DQ MUY accomodate
< ﬁ%'f%jb anticipated
o traffic, whichever
| 25 OQOO O l C !
2- ?gqﬁg%@g&n ,.,916?? _y__is" greater.
= A5 \
n
_ ¢
> =N )
“iLA e 24" min.
i
\ 50° min
2 or four times the circumference '
of the largest construction vehicle tire,
Match whichever is greater
Existing PLAN
Grade

NTS
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Wind Erosion Control . WE-1

Objectives .

EC  Erosion Control
SE  Sediment Control v
TC  Tracking Control

'WE  Wind Erosion Control v

NS, Non-Stormwater
, Management Control

‘W Waste Management and
" Materials Pollution Control

Legend-
Prlmary Objective
" v/ Secondary Objective

Targeted Constituents

Description and Purpose

SSuPE ] . Sediment Y
‘Wind erosion-or. dust control consists of applying water or other Nuitrienits -
dust palliatives as necessary to prevent or alleviate dust -- -

. . A . Trash
nuisance generated by construction activities. Covering small Metal
stockpiles or areas is an alternative to applymg water or other el S_
dust palliatives. : : . Bacteria

Oil and Grease .

Suitable Appllcatlons Organics

Wind erosion control BMPs are suitable during ’rhe fo]lowmg
consn'uchon activities: '

Pq!;e_ntial Alternatives

= Construction vehlcle h'afﬁc on’ unpaved roads ‘ None
m  Drilling and blastmg actmtles | |

»  Sediment tracking ento paved reads

= Soils and debﬁs s%c;orage files |

m  Batch drop from front-end loaders

m  Areas with unstabilized soil .. e Y

= Final grading/site stabilization

Limitations
m  Watering prevents dust only for a short period and should be AR —
applied daily (or more often) to be effective. € é‘% S QA

m  Over watering may cause erosion. .\ Stormwater

Quality -
Association
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WE-1 Wind Erosion Control

m  Oil or oil-treated sullgiade should not be used for dust control because the oil may migrate
into drainageways and/or seep into the soil.

m  Effectiveness depends on soil, temperature, humidity, and wind velocity.
®m Chernically treated sub grades may make the soil water repellant, interfering with long-term

infiltration and the vegetation/re-vegetation of the site. Some chemical dust suppressants . -
may be subJect to freezing and may contain solvents and should be handled properly '

Asphalt, as a mulch tack or chemical mulch, reqmres a 24-hour curing time to avold

adherence to equipment, worker shoes, etc. Application should be limited because asphalt
surfacing may eventually mlgrate into the d aramage system.

m In compacted areas, watering and other hqmd dust control measures may wash sedlment or’{-
other constituents into the drainage system ‘

Implementation
‘General

California’s Mediteiranéan chmate, vnth short wet seasons and long hot dry seasons, allows the
soils to thoroughly dry out. During these dry seasons, construction activities are at their peak

and disturbed and exposed areas are increasingly subject to wind erosion, sediment. n'ackmg
and dust generated by construction equipment.

Dust control, as a BMP,is a practxce that is already in place for many construction achv1tles
Los Angeles, the North Coast, and Sacramento, among others, have enacted dust control

ordinances for construction activities that cause dust to be transported beyond the consn'uctlonA
project property line.

- Recently, the State Air Resources Control Board has, under the authonty of the Clean Air Act
startéed to address air quality in relation to inhalable particulate matter less than 10 microns
(PM-10). Approximately 90 percent of these small particles are considered to be dust. Existing.
dust control regulations by local agenc1es municipal departments, publie works department
and public health departments are in place in some regions within California.

Many local agencies require dust control in order to comply with local nuisance laws, opdcity
laws (visibility 1mpa1rment) and the requirements of the Clean Air Act. The following are

measures that local agencies may have already implemented as requirements for dust control
from contractors:

m Construction and Grading Permits: Require provisions for dust control plans.
»  Opacity Emission Limits: Enforce compliance with California air pollution control laws.
» Increase Overall Enforcement Activities: Priority given to cases involving citizen complajnts.

m  Maintain Field Appllcahon Records: Require records of dust control measures from
‘contractor;

] Stormwafer Pollution Prevention Plan: (SWPPP): Integrate dust control measures into
SWPPP.

20f5 ' o California Stormwater BMP Handbook ‘ o " January 2003
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Wind ErosionControl ~  WE-1

Dust Control Practices

Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or
track dust particles. The following table shows dust control practices that can be apphed fo site
conditions that cause dust. For heavily traveled and disturbed areas, wet suppression
(watering), chemical dust suppression, gravel asphalt surfacmg, temporary gravel ¢onstruction
entrances, equipment wash-out areas, and haul truck covers can be employed as dust control
appllcanons Permanent or temporary vegetation and mulching ean be employed for areas of.
occasional or no construction traffic. Preventive measures would include 1 minimizing surface

areas to be disturbed, limiting onsite vehicle traffic to 15 mph, and contIo]lmg the number and
activity of vehicles on a site at any given time.

] DUST CONTROIPRACTICES )
T : . Temporary Gravel i
SITE CONDITION Permanent : Wet Chemical Gravel or Silt . egwg:;:gcﬁ[::ve Haul gz);r::z;
Vegetation Mulching | Suppression Dust . Asphalt Fences |’ Entréncélequipmeﬁ Truck. Disturbed
(Watering) | Suppression Wash Down Covers Area
Disturbed Areas : ’ . . ) :
not Subject to X X X X X . . X
Traffic . o AP T .
Disturbed Areas . ‘
Subject to Traffic | . ) X X X : . X : B X
Mater! Stock Pile - '
Stabillzation X x R T X
Demolition X X X
Clearing/ . - : - BV
Excavation X X : X v X
Truck Trafficon | » ) .
Unpaved Roads X X - X : X RN X
Mud/Dirt Canry
Out X X

Additiooal preventive measures include:
m  Schedule construction actlvmes to minimize exposed area (EC-1 Schedu]mg)

n Qulckly stablhze exposed soils using Vegetahon mulchmg, spray—on adheswes calcmm
chloride, sprmldmg, and stone/gravel layering.

m  Identify and stabilize key access points prior to commencement of cohstruction.
= Minimize the impact of dust by anticipating the direction of preveﬂing winds.
= Direct most construchon h'afﬁc to stabﬂlzed roadways WlﬂJm the project 51te

= Water should be applied by means of pressure-type distributors or pipelines eqmpped with-a-
_spray system or hoses and nozzles that will ensure even d.lStI’lb]lthIl

m Al distribution equipment should be equipped with a positive means of shutoff.

m  Unless water is applied by means of pipelines, at least one mobile unit should be available at
all times to apply water or dust palliative to the project.
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